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P R E F A C E

Having been much interested in the phenomena of tUe physics of the earth, 
the author, In offering to Ids readers a  second edition Of Ills worlc, “ On the 
Influonco of the Bine Color of the Sky In Developing Animal and Vegetable 
Life,” may lie indulged In his introduction Into tins preface of some views that 
his observations have led 1dm to entertain relative to the variations of tempera 
ture, and changes of our seasons, which are In harmony with the subjects treated 
l>y him in this work.

The drat edition of the following memoir was printed for distribution 
among scientific and literary institutions, and among persons of culture, for the 
purpose of attracting the attention of those for whom It was intended, to the 
subjects of which it, treats. It was hopod that Its publication would invite 
investigation Into the natiire, composition, and inlluenees of those great force* 
which, In the poverty of our language, we call Imponderables, that js  to say, not 
to ho weighed In the balance, and consequently never to be found wanting 
This expectation is likely to be realized, if wo may judge from the general 
Interest that appears to bo taken in the memoir, which has been manifested In 
the numerous applications that have been made to the author, from various 
parts of our country, for copies of it. The edition has now been distributed, 
yet so many persons who have applied for copies of the memoir are still without 
11, that !t has been deemed advisable to issue another edition.

If, by a course of study, and observation of the great forces of nature, as 
they are exhibited, not in the laboratory, upon the minutest scale, but In those 
ffmnd 01 rations by wiuch physical changes arc a t every moment developed 
before our eyes, we can succeed in penetrating the mysteries of their origin, 
of their evolution, of their application, and of their reciprocal conversions into 
each other, we shall become indeed wiso in onr generation, and mankind in the 
future will he able to rejoice in a development never yet reached In any pre
ceding age,
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By way of Illustration of this Idea, n r  may »Hugest Unit tills p taunt b 

hirounded. ut variable altitudes above Its surface, by n canopy of cold, Increas
ing In intensity with its dl-tance above tlie earth- Now, we may n*k, what 
I t  od arcs tbn changes of our seasons 7 We answer, simj.ly the descent nr ¡«cent 
of enluuius of this canopy of cold I

It has been observed, for any years, that the first frost of the autumn 
appears In Texas or Louisiana, or some other of the Gulf States, while at the 
same time no frost Is observable In other localities situated much farthi-i to this 
north—the commonly supposed place of departure of our winters. This frost, 
therefore, must come from the descent of the cold of the higher atmosphere 
Immediately over the locality where it prevails. Following the valley nf the 
Mississippi and those of Us tributaries, frost appears successively In various 
places along those routes, till It reaches the rallies of the Northern Lakes, 
running along which it Is felt In Northern New Turk and tlie New England 
States, and subsequently ur the Middle and Southern Atlantic States. It does 
not reach the vicinity of Huladelphia until some fifteen or twenty days after 
it has shown itself on the Gulf of Mexico. Now would it not seem that tbn 
iidluences producing this frost, are telluric, and not exclusively solar, as hitherto 
they linve been supposed to be "

We know that In the ocean there are columns of fresh water which differ in 
temperature frpai the surrounding sea water, and with which they do not 
mingle for a long time. So is It for a hundred or more miles«t sea, distant from 
the mouths of the great rivers Amazon, Orinoco, Mississippi, etc., whose fresh 
waters do not mix with the salt waters surrounding them, owing to the difference 
or their densities. In Eke manner tho cold air of the upper atmosphere d> spends 
lit columns of various extent over particular localities, to vary tho temperature 
and change the seasons, on the surface of our earth, without mixing m ith tbit 

■y warmer and more expanded air beneath, which it displaces.

The spring and summer seasons arc produced by increased radiations from 
tin interior beat of the earth, forcing upwards the dense cold of winter, whose 
particles are so close, together as to prevent tin- Intrusion among them Of the 
expanded warm air In its ascent. Much of the heat of the lower atmo-phere is 
also developed in the conversion of vupor into clouds by condensation from culd.

It is in this way th.it our seasons arc changed. Let our savans discover 
1 iow and why tluse effect» arc produced- Fnt.ll they do, It may be suggested, 
that they art- owing to electrical atmospherical disturbances in Hie upper atmos
phere, repelling the negative electricity of those regions, and forcing tile cold
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air lo tlio surface of the earth, where it ill «places the warmer anil more rarefied 
and expanded air, and condenses in rain, snow and hall, the vapors It contains, 
■Irking the displaced warmer air to the tropics, and the heat from tlio tropics 
attracted to tho condensed vapor in tlio clouds in tlio temperate zones to liquefy 
them In rain, producing winter.

in tho opposite manner the warm seasons of spring and summer nro p ro  
duced by the positive electricity of the surface-air of the earth becoming warmed 
by increased radiation of heat from tlio interior of the earth, repelling itself, 
and displacing the upper strata of cold air, till liy induction of electricity the 
temperature of tho season Is established.

Geologists tell us that In the early existence of this planet, the greater part 
of tho earth's surfacu wa3 covered with ice, and that this puriod of time is called 
die Glacial Puriod.

Let us imagine that the igneous action of the elementary substances of the 
Interior of the earth's crust, Just before that period, might have been so Intense 
n.< by tlio radiation of Its heat to die surfacu of the earth to rarefy the lower 
atmosphere, converting Into vapor die water It contained, and forcing It upward 
till the whole surface of the earth was almost incandescent.

To restore die equilibrium, tho canopy of cold repelled liy its own negative 
electricity from above, which lias been increased by the currents of polar elec
tricity, largely developed by this central and Interior Igneous action—and 
attracted by the positive electricity in the heated atmosphere below—descended 
to tins surface of the eardi, condensing dm vapors of the atmosphere into rain, 
mid afterwards into hall and snow, driving the remainder of dm warmer air 
of what we call, now, tho temperate zones, to the tropics, and covering die 
surfaces of tho earth, from dm poles to the tropics, with a dense mantle of ice. 
freezing the rivers, bays, and seas of those latitudes. The internal central fires 
thus concentrated* in duo season Increased their radiation of heat, and molted 
the superjacent Ice, which, breaking from the sides of glaciers In large masses, 
slid and rolled to the ocean, there becoming icebergs, and carrying with them 
those Immense boulders which, torn from the mountain sides by the adhesion 
•if tho ice, have left the. traces of their furrows ou the slopes of the ipountalns, 
and have marked their courses till, by the melting of the bergs, they have 
been dropped In tlio ocean, which subsequently, by Its subsidence, have left 
them dry on dm land. If such was the cause of the glacial period, It would 
require no great stretch of fancy to comprehend the deluge of Deucalion or 
that of our great ancestor Noah, when the rain descended for forty day«.
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occasioned no doubt by a lessor descent of the canopy of cold (limiting its 
eiT«*ct to the condensation of the vapors of the atmosphere into rain) than 
that which produced the glacial period.

I f  such effects follow from such causes, we need not be at a loss to account 
for the changes of our seasons, or the daily variations of temperature in »-wry 
locality.

This edition of our memoir has been printed upon tinted paper with blue 
ink, as an experiment, in an attempt to relieve the eyes of the reader from tie- 
great glare, occasioned by the reflection of gas light at night from the white 
paper usually employed in the printing of books. If  it shall succeed we may 
h.'pe to see the tinted paper introduced for all books and periodicals.

P h i l a d e l p h i a , Ju ly  2(J, is t i .



PREFACE TO TUE LAST EDITION

I s  the previous edition* of my memoir “ On the Influence of the Blue Colour 
of the Sky la Developing Animal and Vegetable Life," an erroneous Impres
sion has been created by the ambiguity of the language employed In describing 
tlic- results of my experiments with light. From the tints reflected from the 
outside of the coloured glass, upon contain localities In my terraced garden, 1 
fancied that the glass Itself was of n violet tint, anil so attributed the remarkable 
results within the grapery to violet rays. Upon my attention having been 
called to this apparent discrepancy, I  Investigated the matter, and fouud that the 

was of a dark mazarine blue—owing Us colour to a preparation of cobalt, 
which lmd been fused with the materials composing tho gloss during its manu
facture—and that the reflection of the violet ray on tho outside was due to the 
Irregular surface of the gloss Itself upon which the light of the firmament, as 
w ill ns of the sunlight had fallen, and hod been thus reflected. Whatever effect 
may lm produced by the use of violet coloured glass Is to be attributed to the 
proportion of tho blue ray which enters Into the composition of the violet rays of 
light, and not to those composite rays themselves.

Tliis edition, begun In the summer of the year 1873, has been prepared at 
Intervals ■matched from the occupations of a busy life, which will account for 
any Incoherences llmt may appear iu tho subjects as they arc treated herein.





The following memoir was read by G en. A. J . P leasonton. 
before the Philadelphia Society for Promoting Agriculture, on 
Wednesday, the 3d of May, 1871, at their room, S. W. corner 
of 9th and Walnut Streets, in the City of Philadelphia, upon 
the following request :

1309 W alnut St., April 27th, 1871.
Mr Dear Gen er a l :

Will it suit you, and will you do us the favor to explain your 
process of using glass in improving stock to the Philadelphia So
ciety for Promoting Agriculture, on Wednesday next, the 3d of 
May, at eleven o’clock, A. M., at their Hoorn, S. W. corner of Ninth 
and Walnut Streets, (entrance on Ninth street)? You were kind 
enough to express to me. in conversation, your willingness to give 
us the result of your experiments.

Yours, very truly,
W. H. DEAYTON,

President.
General P leasonton.





M r. President and Gentlemen o f  The Philadelphia Society f o r  

Promoting Agriculture.

At the request of my old friend and your respected Presi
dent, I  have attended your meeting this morning to impart to 
you the results of certaiu experiments that I have made within 
the last ten years in attempts to utilize .the blue color of the 
sky in the development of vegetable and animal life.

I  may premise that for a long time I  have thought that the 
blue color of the sky, so permanent and b o  nil-pervading, and 
vet so varying in intensity of color, according to season and 
latitude, must have some abiding relation and intimate con
nection with the living organisms on this planet.

Deeply impressed with this idea, in the autumn of the year 
1860, I commenced the erection of a cold grapery on my farm 
in the western part of this city. I  remembered that while a 
student of chemistry I  was taught that in the analysis of the 
ray of the sun by the prism, in the year 1G66, by Sir Isaac New
ton, he had resolved it into the seven primary rays, viz: red, 
orange, yellow, green, blue, indigo ana violet, and had disco
vered that these elementary rays had different indices of refrac
tion ; that for the r e d r  ay at ouo side of the Bolar spectrum being 
the least, while that of the violet at the opposite side thereof was 
the greatest, from which he deduced his celebrated doctrine 
of the different refrangihilitg o f  the rags o f  light;  and further, that 
Sir .Tolin Ilerachel in his subsequent investigation of the pro
perties of light had shown that the chemical power of the solar 
ray is greatest in the blue rags, which give the least light of any of 
the luminous prismatic radiations, but the largest quantity of so
lar heat, and that later experiments established the fact of the 
stimulating inllucuce of the blue rays upon vegetation. Having 
concluded to make a practical application of the properties of 
the blue and violet rays of light just referred toiu stimulating ve
getable life, I  began to inquire in every accessible direction if 
this stimulating quality of the blue or violet ray bad ever re
ceived any practical useful application. My inquiries developed 
the facts that various experiments bad been made in England 
and on the European continent with glass colored with each of
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the several primary rays, but that they were so unsatisfactory 
in their results that nothing useful came of them so l'ar as any 
improvement in the process of developing vegetation was con
cerned. Finding no beaten track, I  was left, to grope my way 
as best I  could under the guidance of the violet ray alone. 
My grapery was finished in March, 18(51. Its dimensions were, 
84 feet long, 26 feet wide, 16 feet high at the ridge, with a dou
ble-pitched roof. It was built at the foot of a ter raced garden, in 
the direction of N. E. by E. to S. TV. by TV. On three "aides of it 
there was a border 12 feet wide) an5 on the fourth or if. E.T>y 
K. pule the border was only five feet wide, being a walk of the 
garden. The borders inside and outside were excavated 3 feet 
6 inches deep, and were filled up with the usual nutritive mat
ter, carefully prepared for growing vines. I do not think t hey 
differed essentially from thousands of other borders which 
have been made in many parts of the world. The first ques
tion to bo solved on the completion of the frame of the 
grapery, was the proportion of blue or violet glass to be used 
on the roof. Should too much be used, it would reduce the 
temperature too much, and cause a failure of the experiment; 
i f  too little, it  would not afford a fair test. At a venture I 
adopted every eighth row of glass on the roof to be violet 
colored, alternating the rows mi Opposite sides of the roof, so 
that the suu in its daily course should cast a beam of violet 
light on every leaf in the grapery. Cuttings of vines of some 
twenty varieties of grapes, each one year old, of the thickness 
of a pipe-stem, and cut close to the pots containing them, were 
planted in the borders inside and outside of the grapery, in 
the early part of April, 1861. Soon after being planted the 
growth of the vines began. Those on the outside were 
trained through earthen pipes in the walls to the inside, and 
as they grew they were tied up to the wires like those which 
had been planted within. Very soon the vines began to at
tract great notice of all who saw them from the rapid growth 
they were making. Every day disclosed some new extension, 
and the gardener was kept busy in tying up the new wood 
which the day before he had not observed. In a few weeks 
after the vines had been planted, the walls and inside of the 
roof were closely covered with the most luxurious and healthy 
development of foliage and wood.

In the early part of September, 1861, Mr. Robert Buist, Sr., 
a noted seedsman and distinguished horticulturist from whom 
I had procured the vines, having heard of their wonderful 
growth, visited the grapery. On entering it ho seemed to ho.
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len t in  a m a z e m e n t  a t  w h a t  h e  s a w ; a f t e r  e x a m in in g  i t  v e r y  r n r r -  
f o l ly ,  tu r n in g  t o  m o , h o  r a id , “ G e n e r a l !  I  h a v e  b e e n  c u l t iv a t in g  
p la n ts  a n d  v in e s  o f  v a r io u s  l a n d s  f o r  t h e  lu s t fo r t v  .y e a rs ; I  h a v e  
aeo n  s o m e  o f  th e  b e s t  v in e r ie s  a n d  C O n *« rv n to r i« 's ln  E n g la n d  uud 
S c o t la n d , b u t  I  h a v e  n e v e r  s e e n  a n y t h in g  l ik o  t h i s  g r o w th .”  
l l o  t h e n  m e a s u r e d  s o m e  o f  th o  v in c a  a n d  fo u n d  th e m  f o r t y -  
f i v e  lo o t  i n  le n g t h ,  a n d  a n  in c h  in  d ia m e t e r  a t  th o  d ia ta u o c  o f  
o n e  l o o t  a b o v e  th o  g r o u n d ;  a n d  th o se  d im e n s io n «  w e ro  th o

f;ro w tU  o f  o n ly  f iv e  m o n t h s !  l l o  t h e n  r e m a r k e d , “ 1 v is i t e d  
an t w e e k  a  n e w  g r a p e r y  n e a r  D a r b y ,  th o  v in e s  in  w h ic h  I  fo r -  

n is h i 1 a t  t l io  n a m e  t i m e  I  d id  v o u r s ;  t h e y  w e r o  o f  th o  satin * 
v a r ie t ie s ,  o f  l ik o  a g e  a n d  s iz o , w h e n  th e y  w o re  p b  M<>d o s  y o u r * ;  
th e y  w e r o  p la n te d  u t  th o  s a m e  t i in o  w ith  y o u r s .  W h e n  I  sa w  
th e m  In s t  w e e k ,  t h e y  w e r e  p u n y  s p in d l in g  p la n ts  n o t  m o r e  
than f iv e  f e e t  lo n g ,  a n d  s c a r c e ly  in c r e a s e d  in  d ia m e t e r  s iu e n  
t h e y  w o re  p la n te d — a n d  y e t  t h e y  h a v e  h a d  th e  b e s t  p o s s ib le  
c a r e  a n d  a t t e n d a n c e !  ”

T h o  v in e s  c o n t in u e d  h e a l t h y  a n d  t o  g r o w , m a k in g  a n  n b n n - 
d a n e u  o f  y o u n g  w o o d  d u r in g  th e  r e m a in d e r  o f  t h o  s e a s o n  o f  
1 8 6 1 .

I n  M a r c h  o f  1 8 6 2  th e y  w e ro  s ta r te d  to  g r o w , h a v in g  b o o n  
p r u n e d  a n d  c le a n e d  i n  J a n u a r y  o f  t h a t  y e a r .  T h o  g r o w th  in  
t h i s  D iom id s e a s o n  w a s , i f  a n y  t h i n g ,  m o r e  r o m a r k n b lo  t h a n  it 
h m l b e e n  in  th o  p r e v io u s  y o u r . B e s i d e s  th o  fo r m a t io n  o f  n e w  
w o o d  und t h e  d is p la y  o f  th o  m o s t  lu x u i r ia n t  fo l ia g e ,  t h e r e  w a s  
a w o n  d o r  f i ll  u n iu U -r  o f  b u n c h e s  o f  g ra p e « , w h ic h  so o n  a s -n m e d  
t h o  m o « t  r e m n r k a b le  p r o p o r t io n s — th o  b u n c h e s  b e in g  o f  e x tr a -  
o r d iu t u y  m a g n itu d e , a n d  t b o  g ra p ’e e  o f  u n u s u a l  s iz e  a n d  d e 
velopment

I n  S e p t e m b e r  o f  1SG 2 th e  s a m e  g e n t le m a n  M r . R n h o r t  B u i l t ,  
B r . ,  w in *  h a d  v is i t e d  th o  g r a p e r y  t h e  y e a r  b e fo r e  c a m e  a g a in —  
this lime e c e o m p a  n ie d  b y  In s  fo r e m a n . T h e  g r a p e s  w e r e  th e n  
b e g i im in g t o e o lo r a n d  t o  r ip e n  r a p id ly . O n  e n t e r in g  t h e  g r a p e r y , 
a s to n is h e d  a t  th o  w o n d e r fu l  d is p la y  o f  fo l ia g e  a n d  f r u i t  «  in c h  i t  
p ro H cn to d , h o  s to o d  f o r  a  w h ile  in  s i l e n t  a m n z o m e u t ; h e  th e n  
BlflW ly w a lk e d  a r o u n d  thO  g r u n o r y  s e v e r a l  t im e s ,  c r i t i c a l l y  e x - 
« tra in in g  i t s  w o n d e r s ;  w h e n  tu ly in g  fr o m  h is  p o c k e t  p a p e r  am i 
p e n c i l ,  hu n o te d  o n  t h e  p a p e r  e a c h  b u n c h  o f  g r a p e s ,  u u d  e s t i 
mated i t s  w e ig h t ,  a f t e r  w h ic h  a g g r e g a t in g  t h e  w h o le , b e c a m e  to  
me a n d  s a id ,  “ G e n e r a l i  d o  y o u  k n o w  t h a t  y o u  h a v e  1 2 0 0  p o u n d s 
of g r a p e s  i n  th is  g r a p e r y  ? ”  O n  m y  s a y in g  t h a t  I  h a d  n o  id e a  
of the q u a n t i ty  i t  c o n t a in e d , h o  c o n t in u e d , “ y o u  h a v e  in d e e d  
that weight o f  f r u i t ,  b u t  I  w o u ld  n o t  d a re  t o  p u b l is h  i t ,  f o r  n o



o il '’  w o u ld  b e l ie v e  m e . "  W o  i u n y  w e ll  c o n c e iv e  o f  i i i  
io t iru m i nl iM a  p r o d u c t  w h e n  w e  hpo  r e m in d e d  t h a t  in  
g r o w in g  c o n n t n e s  w h o r e  jfm im s  h a v e  b e e n  g r o w n  f o r  
n o » ,  t h a t  n  p e r io d  o f  t i m e  o f  fr o m  f l j y  ( o  n i x j n a n r  will 
In -to re  a  s in g le  b e n c h  o f  g r a p e s  t a n  b o  p r o d u c -d  r ro u i n 
v in e — w h ile  b e fo r e  h im  in  tins p u eo m l y e a r  o f  t h e  grw
V in e «  whi>-h b e  h i m s e l f  b o d  flimbl.m) o n ly  so v e tite e u  in 
b e f o r e ,  h e  a a w  t h i s  r e m a r k a b le  y ie ld  o f  t l io  l in o s t  u n d  cho'n  
v a r ie t i e s  o f  emp.-a. H e  m i g h t  w e ll  nay  t h a t  a n  a c c o u n t  of it 
w o u ld  b o  in  :r c d ib le .

During th u  next s e a s o n  (18t»3l the vines again f r u i t ’ d and 
matured ft crop o f  grape« estimated by comparison w ith  th e  
yield of the previous year to w eigh about two tons; th u  vines 
were perfectly healthy unJ free fr o m  tho u m n ! maladies w h ic h  
tfliift tho crape. By this lime the granny tunl its p r o d u c ts  
had become partially known among cullivalors, who raid that 
such excessive crop» would exhaust the vines, and t h a t  tho 
following year there would bo no fruit, ns it w ag woll k n o w n  
that all plants re quired rest after yielding largo c r o p « ;  n o tw ith 
standing, new wood was forme I this year for the next year's 
crop, which turned o n t  t o  ho quite as large as it had b e e n  in  
the season of 1 8 0 3 , and so on y e a r  by r e a r  the vines h a v e  c o n 
t in u e d  t o  b o a r  la r g e  c r o p s  o f  f in e  f r u i t  w i t h o u t  in to r r n i- s io n  
fo r  th e  h is t  n in e  y e a r s .  T h e y  a r e  n o w  h e a l t h y  a n d  s t r u n g , 
a n d  a s  y e t  sh o w  u o  s ig n s  o f  d e c r e p itu d e  o r  e x h a u s t io n .

T h e  s u c c e s s  o f  t h e  g r a p e r y  in d u c e d  m o  t o  m a k e  o n  e x p e r i 
m e n t  w ith  a n im a l  l i f e .  I n  t h e  a u t u m n  o f  180'.» I  b u i l t  a  p ig - 
g o ry  a n d  in tr o d u c e d  in t o  t h e  r o o f  nr.d  th r o e  s id e s  o f  i t  v io le t -  
c o l - r e d  a n d  w h ite  g la s s  i u  e<pial p r o p o r t io n s — h a l f  o f  e a c h  
k in d . S e p a r a t i n g  ft r e c e n t  l i t t e r  o f  C h e s t e r  c o u n ty  p i g s  i n t o  
tw o  p a r t ie s ,  i  p la c e d  t h r e e  s o w s  a n d  o n o  b a r r o w  p ig  in  th o  
o r d in a r y  p e n ,  a n d  th r e e  o t h e r  s o w s  a n d  o n o  o t h e r  b a r r o w  p ig  
in  t h e  p e n  u n d e r  t h e  v io le t  g in *« . T h e  p ig s  w o re  a l l  s h o u t  
tw o  m o n th s -o ld . T h o  w e i g h t  o f  th o  n ig «  w a s  a s  fo llo w « , v iz  : 
U u d . r  th e  v io le t  g la< «, N o . 1 b o w ,  4 2  lb s . ,  N o . 2 ,  a  b o rro w  p ig , 
4 5 J  lb s . .  N o . 3 ,  a  s o w , 8 8  lb s . ,  N o . 4 ,  a  b o w  4 2 ,  lb s . ,  t h e i r  a g 
g r e g a t e  w e ig h t  1 0 7  J  lb s .  T im  w e ig h t  o f  th o  o t h e r s  in  t h e  
c o m m o n  p e n  w a s  a s  fo llo w s , v iz  : N o . 1 . .  a  s o w ,6 0  lb s . ,  N o . 2 ,  
a  s o w , 4 8  lb s . ,  N o . 3 ,  a  b a r r o w  b ig ,  5 9  lb s . ,  N o . 4 ,  a  b o w ,  4 0  
l b s ;  t h e i r  a g g r e g a t e  w e ig h t  w a s  2 0 3  lb s .  I t  w il l  b e  o b s e rv e d  
t h a t  c i u h  o f  th e  p ig s  u n d e r  t h e  v io le t  g lo s s  w a s  l i g h t e r  in  
W e ig h t  th a n  t h e  l ig h t e s t  in  w e ig h t  p i e  o f  t h o s e  u n d e r  th e  s u n 
lig h t. a lo n e  i n  t h e  c o m m o n  p e n . T h e  tw o  B ets o f  p ig s  w o re  
t r e a te d  e x a c t l y  a l i k e ;  fe d  w ith  th o  s a m e  k in d s  o f  fo o d  a t



; ' .•¡I'! witn canal
ut e a c h  u i' u l, a n d  w e re  s t te u d e d  b y  t h e  « m o o  m a n . T h e ?  
v' it u  |iut in  th e  Juiiî  o n  t h e  lid  il.iy  o f  N o v e m b e r , 1x i19, an d  
L o p t * 11-t o  a n O J t h o  4 t h  d a y  o f  M ;i r c b ,  1 K 7 0 , w h e n  t h f v  w o rn  
w e ig h e d  o g n in . B y  s o m e  im s c o t ic o p t jo n  o f  m y  o r d e r s ,  t l iu  
s e p a r a te  w e i g h t  o f  e a c h  p ig  w a s  n o t  h a d . T h o  a g g r e g a t e  
w e ig h t  o f  th o  th r o e  sow n  u n d e r  th o  v io le t  l ig h t  o n  t h e  8 d  o f  
N o v o n iIte r , l f ' , i'.t, w a s  1 '_'2 11m ;  o u  th e  4 t h  o f  M a r c h ,  1 8 7 0 , i t  
w a s  oilO l b s . ,  in c r e a s e  ¡¡'.*8 lb s .

Tho aggregate weight of the throe sows in tho old pons ou 
the 8>1 ol November, 1809, was 144 lbs., anil on thu 4th of 
March, 187», it was 03» lbs., it crease 8M0 lbs., or 1*2 lbs. les* 
than those under the violet glass had gained.

T h e  w e ig h t  o f  tho liarrow pig in tho common pen on the 
3d of N o v e m b e r , ltb»9, was i»9 IIm., and on the 4th of March, 
1 8 7 » , it was 210 lbs., increase 101 lbs. The Weight of the 
1 »arrow pig under tho violet light, ou the 8d of November, 
1809, was 4 ‘i| |h.<M and un tho 4th of March, 1ST», it was 17» 
11»., in c r e a s e  12-1 j  lbs. Tho large iucrca?« of tlie weight of 
thu harrow pig in tint common puu is to be attributed to his 
HU] trior si,-.o ami weight ou being put in the tamo common 
pen with the three sows, and which enabled lofti in seize upon 
uud appropriate to himself more than his sLuru of the cu m * 
mun luod.

I f  the b a r r o w  pig under tho violet light had increased a t  
t ) r o t e  of increase of the barrow pig in the common pen, Lis 
w< iehl on tho 4th March, 1H70, would have been only 161,'i 
lie. in-tcad of liis actual weight of 17') lbs.—showing ids rate 
of increase of weight to have been 8& lbs. more thau that of 
the other b u rro w  pig.

If the borrow pig under the sunshine in tho common pen 
had increased ut the rate of increase o f  the barrow pig under 
tJni violet glu--*, his weight on th>- 4th of March. 1*70, shoiild 
b  ii (icon 224^ 11 mi.  instead of 210 lbs., bia actual' weight &t 
th a t  d a te .

By these comparisons it seems obvious that tho influence of 
t ie .  violet c o lo r e d  glui-s was very marked, although it must be 
Ii. .Mi* in mind that owing to the great declination of the sun 

tiring tho in ?riod of the experiment and the consequent conv- 
•iiivc foublouciS of the force of the nctiniu or ehemieal ruva 
tho b lu e  sky at that time, the effect was not so grout as it 

hive been at a later period of the season ; but the time
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days i1s f.vvde ( OU: ! •den had c-m ia. iy d: m; ' :r:m
to 0TOW? *■'nd its <levein;^neut W; • s : ra:w:-r . : -e iV, i ! :: I <;t
xhwh, l e j[\ o me: d .T rad. 5 d: ,. „ i ': . a ;, • r.
a !N svd V:;x so ; r  i * d ».!. :t j s.w : i. . ’ •. i ....t • •. ■ i ■ ■. • • • *a,n
¿r-mvina. 7 toM I T. V sou to mom•!iv.3 i s  !. r  ■ 1  ̂ .' OJ ' 1 v  ̂ "* C ̂  0
‘I'.WJI. in V,M-:r' i,,r. - - - • ^ the lie*. rh r (> f !̂ i 1 :n<l r. aa«1 t* -* tone
of nnewrnx‘menr—w]br-h i:e <iidL. < :-i ti :• :■ r1;.. ¡jnw.
i 11 a Ma\' (d ^to>; just iiiiy■ days a fa •! - •; • ’ : ';;s: - i :or:*
Sill *. <i t : .■ i lend t M>;!1 o-r, an*', idii! It! ■ ■ * ' . • had.
mb nod , "C// '*>£ t: ''. '< S i e a r ' , '■"'■'■a.; S'; .• > . ' r
/ ■■//// if. i > ' ■b.nii .g th e oncs:»oii si d ,1 \ 1 . . 10 n"', ClO ■ ' ; • ] : .. ;n
the Larn-yrird, a iid when mingling Wi"ll t • :■''' err;:- ! Wd
evorv symptom of full mascibiiie vigor, i hm-gf ; ■ ■’ .. ■ he
was only four months old. ¡Since the 1st or .b p1 h m’ t! v veer, 
when lie was just 14 months old, he lias lx mi kw-t wh.h mv 
herd of rows and 1 as iw T K ! e;-  ;y e>:p:-b b m that !. '-ad 
forme-1 e i?],ir.i. lie is nov: one of the best dew1/ ; •;■! w.iunbs 
that can be found any where.

These, gentlemen, are the experiments . voa.i
curiosity has hoen excited. If hy ll.e cem’d.x 
and blue light from the skv, vim ran warn: j •
twelve montiis with no greater sudV-h :-. ' ‘ *, . ̂  7 1 ■ ■ l
used for an immature animal in l..e ? p. 'b
scarcely conceive of the immoasui’able v.. ’.. ‘ : f \
to an agricultural people. You wouki rlo ionger 1 i
rive years for the maturity of a eo i t ; and :ml y.,
could be produced in the greatest abum.lance and v
prominent, member of the bar a siicrt ti mo s:; 11 . ■ v > \■ •
hx? sister, who is a widow of a hite die■tingu;,i J
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th e  a r r a y , h a d  a p p lie d  b l o c  l i g h t  t o  th e  r e a r in g  o f  p o u ltr y , \\ .K in .  
w i t h  th o  m o s t  r e m a r k a b le  s u o o w s , a f t e r  h a v in g  b o a r d  o f  n iy  \ \  ^ 
e x p e r im e n ts .  I n  r e g a r d  to  th e  h u m a n  fa m ily , i t s  in f lu e n c e  
w o u ld  h o  w id e  q n v » — y o u  c o u ld  n o t  o n ly  iu  th o  t e m p o r a l*  
r e g io n s  p r o d u c e  th e  e a r ly  m a t u r i t y  o f  th o  t r o p ic * ,  b u t  y o u  
could in v ig o r a te  t h e  « in s titu tio n .-«  o f  in v a l id s , a n d  d e v e lo p  in  
U io  r o u n g ,  a  g e n e r a t io n ,  p h y s ic a l ly  a n d  in t e l le c t u a l ly ,  w h ic h  
m ig h t  b u co tn u  a  m a r v e l  t o  m a n k i .n l .  A r c h i t e c t s  w o n ld  b o  
n ic iu ir c d  t o  b o  a r r a u g o  th o  in tr o d u c t io n  o f  th e s e  m ix e d  ra y s  o f  
l i g h t  in t o  u u r  h o u s e s , d ia l, t h o  o c c u p a n ts  m ig h t  d e r iv e  th o  
g r e a t e s t  b e n e f i t  f r o m  t h e ir  .in f lu e n c e . M a n k in d  w il l  t h r u  n o t  
o n ly  b o  a b lu  l*> l iv e  f a s t ,  b u t  th e y  c a n  l iv e  w e ll  a n d  a ls o  l iv e  
lo n g .

L e t  u a  a t t e m p t  a n  e x p la n a t io n  o f  th is  p h e n o m e n o n . I t  ia 
w o ll k n o w n  t h a t  d l l lo r e n e c s  o f  te m p e r a tu r e  e v o lv e  e le c t r io i tv ,  
o s  d o  a ls o  e v a p 'in i i  io n , p r e s s u r e  s u d d e n ly  product.-«] u r  s u d d e n ly  
r e m o v e d , iu  w h ic h  m a y  b e  c o m p r is e d  u b lo w  o r  s t r o k e ,  its, fo r  
in s t a n c e ,  fro m  th o  h o r s e s h o e  in  th o  ra p id  m o t io n  o f  n  l l o i U  o n  
a atu uu in  th o  p a  ■ l ir e ,« w h ic h  U  k in .l ie d  b y  Ih o
e le c t r i c i t y  o v o fv o d - in  t h e  im p a c t ,  o r , a g a in ,  fr o m  th e  co lfu u o n  

- J j f  tw o  t u i a o u a  e to n c s  iu  w h ic h  t h e r e  is  n o  ir u u , is  electricity 
p ro d u ce d /

F r i c t i o n  e v e n  o f  tw o  p ie c e s  o f  d r ie d  w o o d  e x c i t e s  c o m h n s -  
t io n  b v  t h e  e v o lu t io n  o f  h y d r o g e n  g a s  w h ic h  b u r s ts  i n t o  f la m e  
w b i.ii  l i r o a g b t  i n t o  c o n t a c t  w ith  th u  o p p o s ite  e le c t r i c i t y  e v o lv e d  
b y  t h e  h e a t .  C h r y s ta ll iz u t io n , t h e  f r e e z in g  o f  w a te r ,  th o  
m e l t in g  o f  ic u  o r  sno-.v— e v e r y  n o t o f  c o m b in a t io n  in  re a p ira 
t io n ,  e v e r y  m o v e m e n t  a n d  c o n t r a c t io n  o f  o r g a n ic  t i r - u e s ,  e n d , 
indeed, o v u ry  c h a n g e  i n  th o  fo r m  o f  matter "evo lv e e le c t r i c i t y .
W h ich  iu  tu r n  c o n t r ib u t e s  to  fo r m  n o w  m o d if ic a t io n s  o f  th o  
m a t t e r  w h ic h  h a s  y ie ld e d  iu

T h e  d ia m o n d , a b o u t  w h o so  o r ig in  s o  much m y s te ry  h a s  
a lw a y s  existed, i t  is  l ik e ly , is fho product of the decomposition 
o f  c a r b o n ic  a c id  g a s  iu  th o  higher atmosphere by electricity, 
l ib e r a t in g  th e  o x y g o n  g a s , converting it into ozone, hiring the 
c a r b .in ,  a n d  by ihu intense cold thoro prevailing, which is of 
opposite e le c t r i c i t y ,  chrystullizing the fused carbon, which is 
p r e c ip it a te d  b y  i t s  g r a v ity  to the e a r th .

To th e  r e p e l le n t  affinity of electricity are we indebted for 
thu e x p a n s iv e  fo r c e  of steam whoso power wields the mighty 
t r i p  hammer, p ro p e ls  the ship through tho o c c a u , and draws 
th u  t r a in  o v e r  th u  land— and to tho o p p o s ite  uluctricities of th o  
h e a te d  fitou in  uu<l th o  c o ld  water introduced into tho boiler to

w L / i f y s  r

* v . / i o

K
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r e p le n is h  i t , d o  w e  o w e  t h o s e  t e r r ib le  e x p lo s io n s  in steam 
boilotw  whose p r e v e n t io n  Im * h i t h e r t o  d e f ie d  human skill, 
i i u t  1 h e  m o a t in t e r e s t i n g  a p p l ic a t io n  o f  o le u tr ic i ty ,  ia iu 

^  i nature's d e v e lo p m e n t  o f  v e g e u i i o n .  L e t. us illustrate i t :

germinate, W liyf Let ns examine. The ‘ alluvial soil ifl 
composed o f  the dthrin of hills and mountains c o n t a in in g  IU 
extrusive variety o f  metallic] and metalloid comp-umda m in 
gled with the remains of vogetuldo and animal m a t t e r  in  a  
state o f  groat comminution, washed by the niins un«l c a r r ie d  
br freshen- Into the dopr'J«-ions of the surface o f  t h e  e a r t h .  
Tlio-u various elements of the soil have different o lfcc tr ie .d  
attributes. In n perfectly dry state no electrical a c t io n  w ill 
w  tr among them. l*ut ! •• the rain, bringing with it a m m o n ia  
mid carbonie acid, in however minute qn.mtitiea, f r o m  tin» 
tipper atmosphere, fall upon this alluvial soil, s o  n s  t o  moisten 
iu mo.«* within the influence of light, heat, and air, a n d  p la n t  
y o n r  se*d within i t .  and what will you observe l  R a p id  g e r m * »

/nation of the e e l .  Why? Th< -.lightly ucidulat.-d, or it m a y  \ \ 
be alkaline water of rho rain haa formed the medium to c-xeijo \\ 
galvanic currents of electricity in the heterogeneous nuiltur of 
the alluvial soil—the vitality of the seed is developed und 
vegetable life is the result. Hence vostctablo life roves ite 
existence to electricity, Heroin consists the secret of succcjl»- 
ful ogrieullum. If you can maintain tbo currents of electri
city at the roots plants by supplying the acidulated or 
alkaline moisture to oxcil« them during drought.«, yon will 
Secure, the most abundant and unvarying en.ips.’_ To do this, 
your soil should be composed of the most varied, elements, 
mineral, earthy, alkaline, vegetable, and animal matter iu  a  
slate of greatly comminuted decomposition.

The poverty of soils arises from the homogeneous c h a r a c t e r  
of their composition. A soil altogether clayey, or composed of 
silicions sand, or the dtbria of limestone, nr of a lk a l in e  enh- 
etanecs exclusively, must necessarily bo barren for the w o n t 
of electrical excitement, which no one of tbo said elemunts 
will produce; but commingle them ull with the uddilioo of 
decomposed vegetable and animal matter, And you will T u rin  it 
soil which will amply reward tho toil of the husbandman.

"W h a t  do you suppose haa produced the giant trees of C a li -
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fb r n i 'i  ? E l e c t r i c i t y !  S i n - e  th e  w est co n st o i ' America h a ;  
b e e n  k n o w »  to  E u r o p e a n * . a n d  p e r h a p s  f o r  c c u tn r ie a  b e -  
lo r .- ,  i t  h a *  b e e n  H 'ib j< vt«d  to  the m o st d e v a s ta t in g  e a r t h 
q u a k e s . F r o m  th o  -S tra its  o f  M a g e lla n  to  the" A r c t i c  
( J o - m i ,  t r a c e s  n f  v o lc a n ic  a c t io n  a r a  e v e r y w h e r e  v is ib le ,  iln  
m o u n ta in s  h a v e  b o o n  u p h e a v e .! ,  b r o k e n ,  t o m  a s u n d e r . to d  
s o m e t im e s , l i k e  O s s a  u p o n  P o t io n ,  o n e  h a s  b e e n  s u p e r im p o s e d  
o n  a n o th e r .

A l l  volcanic c o u n t r ie s  a r e  n o t e d  iu  th o  t e m p e r a t e  r e g io n s , 
whore they p r o d u c e  a n y th in g , f o r  th o  e x u b e r a n t  « o f  t lto ir  
v e g e t a b le  p r o d u c t io n s . E t n a  h a s  b o u n  fa m o u s  f o r  i u  la r g o  
C i.-v -tu u t t r e e s ,  w h ic h  h a v e  g iv e n  a  ‘n a m e  C u u iu ia  to  th e  to w n  
near ita b a s e .

T h e  m in e r a l  r i c h n e * “ o f  C a l i f o r n ia  hna d o u b t le s s ,  h v  th e  
debris o f  i u  m o u n ta in s , b u rr ie d  in t o  t h e  v a l le y s  w h e r e  g ro w  
th e **- la r g e  m -t-s . fu r n is h e d  a n  im m e n - c  d e p o il to  o f  v a r io n s  
m a t t e r  w h ic h , n u .h -r  th e  fa v n ru b lo  c i r c u m s t a n c e s  o f  th e  h -r a ii -  
t i o - .  h a v e  m a in ta in e d  fo r  ng. • h e a l t h f u l  e le c t r ic a l  e x c i te m e n t  
r e s u l t in g  th r o u g h  c e n tu r ie s  o f  u n d is tu r b e d  g r u w fh  in  t h * ^  
v e g e t a b le  w o n d e rs .

W h o  w  th e r e  t h a t  h a -  n o t  b e e n  s t r u c k  w ith  a d m ir a t io n  in  
lo o k i t i r  u p o n  th e  f lr tn n m c u t . w h .-n  th e  ..u  .-- p h e re  w n e d e a r 
e s t . utid  w a s  u n b o n d e d  b y  t h e  s l ig h t e s t  v a p o r ,— w h e n , in  rhu 
b r ig h t n e s s  o f  s u n l ig h t ,  it w o u ld  p u l  o n  i t s  liv e ry  o f  b lu e ,  nu d

in t e n s i t y  o f  b lu e  v a ry  iu  d i l lc r o u t  la t i t u d e s , a n d  in  d it le r c u t  
seaso ns'/

UuMnotDT said ho had nevor scoti its blue 3 0  intense us in 
tile tropica and u n d e r  the equator. Ar -lie n a v i g a t o r -1 a v e  also 
«]• lured, that in tho a r c t i c  region-i tho intonaity of tho bino 

1 c o lo r  of the sky was amazing. Hero arc two extremes of lati
tude displaying tlic same effect : and in our own temperate ro
ghili many have observed a variation iu tho intensity of tho 
blue of the sky, in dilForcnt seasons, extending from tne early 
spring until the close of autumn, hut never equaling in depth 
of ''oTor what is represented of it, eithex iu the tropica or iu 
th e  arctic or an l a retie regions.

On no p a r t  o f  o u r  planet is the development of vegetable 
l i fe  -u gcniid, so Various, so excessive and so constant as iu th e
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a g a in  i i l * o r b e d  l»y i t ,  f o r  fu r t l iu r  dbo . .  T i t le  e t c a p a  o f  p o la r  
e le c t r i c i t y  iu t o  t h e  uj.|K?r ntm<>»pher»3, a n d  fo rm in g . u t b ig h t  
t h a  a u r o r r ,  w h e n  v is ib le ,  M id  b y  d a y  th e  b lu e  f i r m a m e n t  o r  
a k y ,  w ill  a e o o n n t  f o r  th e  in t e n s i t y  o f  t h e  b lu e  cu b «r o f  (h o  s k y  
b o th  in  th e  a r c t i c  r e g io n s  a n d  th o  C ju a tu r in l  r e g iu u a .

T h i s  p o s i t iv e  e le c t r i c i t y  o f  th o  c e n tr a l  in t e r io r  o f  th e  e a r th , 
rop ulT uig  i t - e l f  to w a r d s  th e  j-o lu « , a n d  fro m  th e r e  in t o  th e  a t -  
m o s p h o r o  th r o u g h  th o  a r c t i c  a n d  a n t a r c t ic  o o e a n s , a n d  a t t r a c te d  
t h e r e  b y  t h o  n e g a t iv e  e le c t r i c i t y  o f  t h e  u p p e r  n rm o s p h e ro , 
fo r m s , b y  th o  u u io u  o f  t h e  t i r o  e le c t r i c i t ie s ,  th o  a u r o r a s  c n u :-  
i n g  t ln  t o  c r a c k l i n g  d e tm i.it  ¡ ju s  h e a r d  d u r in g  th o  p iu r jU -n e o  
o i  th o  b r ilH n n t a n r o r c ? ,  in  h i g h  la t i t u d e s  a n d  e v o lv in g  
l i g h t ,  w h ic h , s c o n  t h r o u g h  t h e  v a p o r o u s  a t ju o s p h c in  o f  th o se  
la t i t u d e * ,  i s  d is p la y e d  b y  r e f r a c t io n s  o f  i t s  m y *  in  th o  ln r a in -  
o i ls 'e o r r u .s e a t i . iu s  o f  v a r y in g  l in t s  a s  th o  r » v s  o f  t h e  s u n  o r  
tu o o n  a r o  c o n v e r te d  i n t o ’th o  t in t s  o f  th o  ra in b o w .

T h e  n e g a t iv e  e le c t r i c i t y  o f  t h o s e  f r ig id  re g io n »  a t t r a c t e d  t o  
th o  o m iu to r  t h r o u g h  tT .e  u p p e r  tii“m o « p h o re  i»  t i a r a  c o n c o n - 
t r u t c i  in  e n o r m o u s  q u a n t i t ie s ,  w h ic h  a r o  c o n d u c te d  a n d  tli»- 
d t n r g v l  i n t o  (h o  e a r t h  o r  o a e u n  in  th o  t r o p ic s ,  l>y th e  im o ^ i in t  
f a l l  o f  w a t e r  i n  r a in  d u r in g  ( l ie  r a in y  s e a s o n s , e w  r y  d r o p  o f  
w a t e r  b e i n g #  c o n d u c to r  o f  e lw t r i r i f v ,  a n d  e v e r y  l e a f  o f  v e g e 
t a t i o n  Or- i s t in g  in  t h e  c o n d u c t  a n i l  d is t r ib u t io n  o f  th is  tt n d o r- 
f i l l  lo re #  in t o  th e  e a r t h ,  •

A  a u n d e r  c e r ta in  c i r c u m s t a n c e s  e le c t r i c i t y  b e c o n tft*  m .ig m -t- 
a g u in  is  c o n v e r te d  i n t o  e le c t r i c i t y ,  w . r a n  . 

p r v h ' iul h o w  t h e  a a r v r a l  r a y s  in  s o m e  i n s ia n c i s ,  f» f lo w in g  th o  
la w  o f  d ia -m n g u e t in u , a r c  a t t n f t m l  in  t h e  n o r th e r n  h e m i-p h e r c  
t o w a r d *  th e  e o u th w e s t— m a g n e t ic  c u r r a n ts  f lo w in g  fro m  ou st 
ta  w e s t  in  o p p o s it io n  t o  t h o  e a r t h 's  m o t io n  f r o i i l  W est e a s t ;  
b o n c e  in  th o  a u r o r a s  y o u  h a v e  m y *  s h o o t in g  t o  t h e  ¿n in th  o v e r  
th o  e q u a to r ,  a m i  o t h e r s  m o v in g  s o u th w e s t , a n d  o t h e r s  a g a in  
d u e  w e s t

T h e  » im u lta n o o u *  a p p e a r a n c e  o f  iiu ro ra s  f r e q u e n t ly  o b * u r m l  
i n  o p p o s ite  h e m is p h e r e *  iu  c o m  p u n t i n g  la t itu d e «  "  o i l g o  
t o  sh o w  th y ir  o r ig in  f r o m  a  c o m m o n  im p u ls e  in  th e  <<*urnil i n 
t e r i o r  r< j r i l i n g  th o rn  to w a r d s  U ie jw le s  fr o m  u u d c r t b o e q  tu to r.

W e  u o w  e o n to  t o  a  p ro su m o d  e x p la n a t io n  o f  o n e  o f  th o  r e a -  
flouu l o r  th e  b lu e  c o lo r  o f  t h o  s k y .

T h e  « tin 's  r a y ,  o r  w h a t  i s  c a l le d  th e  w h ite  l ig h t  o f  t h e  s u n , 
w e  r e s u l te d  b y  m e n u s  o f  a  g la s s  p r is m , b v  S i r  I sa a c  K b w io M, 
in t o  th e  s e v e n  p r im a r y  r a y s  o f  l ig h t ,  v ia . ,  r e d , b lu e , v io le t ,  e tc . ,
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and ill*:-ir combination again |*r*»<1 u «1 the white light- show
ing 1 > '111 synthetically and analytically uf wLat the .-nil's light 
V.’a.S Composed.

It ivas announced in England about tlm beginning of this 
century, that the ivd ray of light was Feeing, the yellow ray 
was iiiuminaiing, and //<< l ’>ie r<ij i/i u / tucJ.rhabL J<yra  eiimaiutd 
tile lU i\I'n'nXud o j i>ja.

From this di-anvory wo can imagine tlw Immense influence 
vlii ‘li the iutmnwly blue c.»h»r of the shy in the. equntwial 
ivg: an hai an I always has Lad in <• • jam m m v kh the sun's 
white ligF, and the heat and m-bizm of th-.m legions, upon 
tne dev*.-mpmcut tiiere ui \egciaolc nie.

This intensely blue color of the sky in the ar-ti • regions 
may also ser\o to explain the exuberance <;•(.’ animal hie there. 
It. being known that the deeper waWr of the ar- : ic »vemi is 
litueh wanner than the surface waf -r tvhi-11 is <-fwn frozen, 
furnishes ahundant food tor its inhrddinum. The increased. 
tr:ii]u raiure *>f this deep» water is pnf.e.hk derived from radi
ation of heat from the int.-iior of the earth umh r it— as all 
those regie!!-’, arc more or less ya.k anie ; witness Iceland, Jean 
iinysr, Spitsbergen, etc. The laws of animal and vegetable 
life, being very analogous, whafc would somulate one w’uy.ld 
probably liave a similar effect upon the o th e r .

• In the arctic waters you have warmth, f •;> ], light, ami elec
t r i c i t y ,  c. - eying through the waters into the air, and ah stimu
lating life.

"Whoever lias noticed the color of the electee ppm/k in at- 
mosphciie air, from an electrical mac! hi no, will readily’ recog
nize. its likeness of color to the hi no color of the sky.

If experiments should be insulated to rmrmriain ihe electri
cal condition of the sky, as associaud icah He lie: cv-hr. and tliey 
should sadeiaeionly establish the c<vnuceiion, the rm.ht would 
prove it.) he one of the greatest bhwdngs ever CvUbenvd u p o n  
mankind. What strength of vitality could be in fused into the 
feeble y wing, the mature invalid, ami the dcrjvj it o mgena- 
rian! ]!ow ra] idly might the various races oi our <i<wmstic 
animals he multiplied, and liuve much might their individual 
proportions be enlarged!

One of the most beautiful illustrations of the mighty influ
ence of the blue color of the sky upon vegetation, is to bo 
found in the green color of the leaves of plants. It is known 
that blue and -yellow when mixed produce green, which is

• S tern
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d u rk o r
ViTatì w

.
ii» i i l io  y o llo w  prv lu m in a t i l i .  N o w  lu i i u  o lhw rvv  th o

. UI>L«f |r<Tiuìiial»i>u. S i. il»  un1 pluu tcd in Un s-iil— . 
li w h itii  w o rn i- l ik u  th r e a d  ;<t t h è  lo w o r  p o r i  o f  th o  soud o p p i-a rs ; 
i t  ia  w b itc ,  a m i e o n tn in »  a l l  t 'iu  p r im a r y  ru y a  n f  l i g h t ;  i t  »« th u  
r>' i t  o f  th è  p la n i ,  n in i r c in a in in g  u n d e r  l i t e  n o li ••r.n •. r: m-.* w h itu . 
A t  Uh i u p p e r  e u d  ut* t h è  i— ¡ • • . .1 . . .  tu v c liin g ,
u h i .- ' .  -.in -,n i t  > j.- )•» u j i r d  i ¡ : !  i t  -:|>f•• »a ' < t ’ io  -i t t l .  e
off d ie  nuil, w lu m  u c h a n g o  in v u r s  in  ¡M  c o lo r .  T i i i *  in th è  i f :o in l, w ru m  a  e l i s a g l i  in» 
i t  a b e o r b *  v d lo w  fr o m  th o  »il u -lin d i i - b r o m i  d o f

Í»-Il .u  à o t l  . k ) ,  a n d  m  i t  iM m n  w irh tn  i l io  in u itH ic o  o f  ll»o

t J i e  T b llo x r  a lrv a d y  fd ,.» o r lic i, p  ro d a i»  a a t  Ur-,t n y o llo w i.-»h »g rccn , 
w h ic b  tii J l y  uJ - u n ic i  th u  d -[.i r  t i l i c a  o f  g n - i n  t im i ia  n a tu r a i  
t o  th è  p la id .  T h u  jd a n t  ldo-iH om s, fo rm a  ita  m e d a  u tili i>eed- 
v c-'s id » , a n d  h a v in g  fu lfU Io il i t i  m ia s m a , th è  b in o  c u li .r  o f  th u  
lo u v*.4 h  c l i n i i i a t c d ,  th o  iu n v e* b» o in o y u llo u  . m i  l »1. r b in .  
t i i c  c a r b ó n  o f  th u  p la n i ,  tl iu jr  c h a n g o  t l iu ir  o o ln r  lo  brv»tt .*•, thu 
u a p -v i- -  -1» o f  t h ‘< I t a v c s  uro e h o k e u  b y  111«  c a r b ó n  ;  Uh  l a n  ca
a r o  d c a i l  m n l l'nll t*> i l io  g r o u n d . T im a  i l i«  b in o  r..\ i *  Uìu  
By m lio l  o t  v ita l ity — th è  y o llu w  rn y  U n ii o f  d v c a y  a u d  •bauli.

R o b e r t  H u u t ,  I n  b la  U o a e a r c h e s  o t i  T/ight, su y a  “  t l i . i t  i l io  
ra y a  o f  g ro u tC st r e f r a u g ih i l l t y .  vi/.., th o  v io le ; ,  i lo . ,  fa v o r  d i* -  
C iX rg eu fliiu n , b u l  th o  ra y a  o t  I c o a t  r e f r a n g ib i l i t y ,  v iz . ,  r e d , 
o r a n g o ,  i c . ,  fa v o r  o ^ g o n a t i o u . "

a  The experimenta of Sennehler show tbnt tho musi nfrrra-

fib l e  o f  tb u  s o l a r  ra y e , v i * . ,  t in i  v io lo t ,  a r e  th o  n u » *t n a tiv o  in  
o tu r u iin in g  th è  d e c ó m p o a it io u  o f  c a r b o n io  a c id  g a s  l y  j> la u ta ."

T I ick o  c x p o r in ie n t e  b a v e  b o e n  c o n f ir m a d  b y  M r . R o b e r t  
I l o h t ,  w b o  naya, “ t h a t  e x p e r im e n ta  b a v e  l i m i  D ia d e  w it h  id>- 
s o r b e n l  ra e d ia , a n d  th è  f i g h i  wliiili b u  buri c i r c f h l l y  ani*- 
ly z e d , p e r m e a ti  n g  n n d o r  t b e  i n f l u i r n e  o f  blu e  Ivjhl, in  e v o iy  -  
I n s t a m e  o x y g u n  g a s  h a «  beun eolleeted, b n t  n ó i  a ñ y  n u ttf-r  (h o  
c -n e rg it  . :> : io u  o f y c l l o w o r  r e d l i g h L  *  *  I t  is c - - . lv  ri. ■ -.-i»n 
parta n f  pianta u d ii òli n b a u rb  carbonio acid :  t l i e  fliu v e rs  aV.sorb 
o x y g u ti  g i à .  P ia n t a  g r o w  i u  eoi la co m p o n e d  o f  d i  v e re  m a to - 
r ia l« , i i i iT  t b e r  d e r iv e  l'rorn t i n a o  b y  th è  s o l  n id i: p o w e r«  n f  
water, w h ie h  is tukea u p  by t h è  r o o ts ,  a n d  by m o d m tn c a l  
forcea r u r r ìe d  o v e r  « v o r y  pari, carbonio Acia, carbonates 
a n d  o r g ju i ic  i i in t t c r s  c o n t a in m g  e n rb n n . E i ’n p o r a t in o  ia  cm>- 
tin u ik lly  g n iu g  m i, a n d  t l iia  w a t e r  escalpen f r u i i ) '  fro m  th è  b -im -s  
diriug i l io  night w lje u  th è  limitioiis o f  th è  v e g c t a h lc ,  l ’ileo 
t J iù r  - o f  th e  n n im a l W orld , a r e  a t  re n i, a m i  o a r r ic s  w itl» ì t  o a r- 
b o u ic  a c id . W a t e r  a n d  c a r b o n io  a c id  a r o  B u c k e d  u p  b y  c a -

7/ 't, c.
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b l« u .[ t h . i * o lu r  r-.iy8, v i 2., th o  v io la i ,  av. ti»., r a o a tn M iv  in d o lo r i  
m i n i » «  th o  d e c o m p o s i tiort o f  c a r l i n i «  a c i d  l»y p la n i

“  W e havo how »urtili» kunwlodgu. Wo km w tl 1  r ii t.lib 
c n r b o n  u r lite li  T o n n i ili®  n la s s c »  u f  • '«c* m a g n if ic im i tr--- • •>( th o

th o  u tm «> -p h o rc, t o  w h io h  l t  lu u  b e o t i  g ìv u n  b y  Mi® <»!»•»io n e  
o f  a n i in n i lifo  a n d  c h e  u o c o m U ì m  o f  a n im a i  p x is t e i -  M u ti 
a n d  i l io  w h o le  o f  t h è  a n im a i Id n g d o r n  r e q n ir e  n in i k o  fVn«i 
th o  a iu io ip h o r o  ita  o x y g e n  f o r  t h o ir  s t ip p o r t . I t  15 th ie  v rh io h  
in n i ut ì iu *  t h è  « D a rli t i f  U fo , a n d  th u  j i r n i f n c t  o f  t h ia c n n i t in s t ìo n  
in c a r b o n io  a c id ,  w h ia h  U  t l ir o w u  o f f  a i  w an to  m eri inai, and  
w h u h  iluturiorotU H  th o  o i r .  T h o  v e g e ta t i le  k iu g ih > ra , k n * r a r t  
d r in k *  th ia  n o x io a *  v a p o r ;  i t  a p p r o p r ia te *  o n c  o f  th o  o K 'tn i u t*  
o f  th ia  g a s — tia rb o n — a m i Vhu o t l .o r — a x y g e u — in  U b a ta te li  
a g n i»  Lo p e r fb r r a  iti» u e rv io c»  t o  i l a  a n im ili  W o r ld ."

‘• T h u  a n im ili  k ib g d u tn  in C o n sta n t !y  p r o d u c in g  >rbonio 
a c i« l. w a t e r  i l i  t h è  s ta to  o f  v a p o r , n t tn n r c n , a n d  in  c o n d ii  tin tim i 
w ith  h y d r o g o n , n u n n o n ia . T h e  v c g u ta h lo  k iiig d « m ; • •nlin-
m illy  consumo* ammoniti, nitrogen, wuter, uud curii» acid. 
T l m o n u  i *  e u » s ta u t ly  p o u r in g  » » to  th o  a i r  w h a t tln >>: 1<er ia  
a *  c o u s tu u tly  U ru w iiig  fro rn  i t ,  a n d  t h o s  hi th u  e q u ilib rÌQ U i o f  
ih »  e le m e n to  n i  a in  minati.”

“  B u o e a r ia  « x a tn im -d  th o  s o la r  p h o s p h o r i , a n d  tw v o rta ln e d  
t im i tln- v io le ! r , .y  w m  th o  m o s t  L t .c r g v ù c , a n d  ilo - | i s y  th o
letud «i», in  e x e ì t f h g  p lio sp b o re s o e n o e  it i  c o r tn ìti  L o d ic i . "

M. Blot and tho older Becijnare! have prototd that the 
«lightest olectrical disturbance is sufficient to produce those 
phosphorescent ettoctH. -Slav we not therefore regard the 
oction of the most, refrangible my«, vir... tlio .violet, o> analo
gous to that of tho electric disturhnuco I  May not e'.uctriciiy 
itself ho but u development of this mysterious solar eiuaua- 
t i o u T ' ’

It haa b e e n  lo n g  k n o w n  t o  chnmisto that a  mixture o f  chlo- i'* /,/ 
rim* and h y d r o g e n  guecs might h e  preserved in darkness \  
witliout c o m b in in g  fo r  some time, but tiutt exposure to diffused 
d a y  light g r a d u a l ly  occasioned their combination, and which 
is effected w ith  th o  g r e a te s t  speed bv the crlremr. hbu.ni !. (ttil'jo 
•vn/v. M. K d m o n d  Becfjucrvl in l s - ! 9  lirst catted attention to 
t h e  “ clee.lricily developed during tlio chemical action excited 
b y  « o b t r jg t m c y .”

T h e  experiments o f  I ) r .  M o r ic h in i ,  r e p e a te d  b y  M M . C a r p s  
a n d  itidnlli, th a t  violet r a y s  magnetized a  small n e e d le , wore 
ijicco.-afully Confirm 0<1 b y  "M rs. Somerville.
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.. r /. du k  w>t ,m>ì,'1v a mebum vi sd'ie eie?ne lit. . h  has (diior
r»-op- U" les which cam lot le.» n\ «»ok ab It o >: . cnlor-i,
hwac lli-s. LUI if hero llì'U ; ì ■ tMa i • ,i j. ie  - i g . i i  ci i : u )g*a> into limit,
and iicar into ole« •trivid v ;  in f:n-t. light in il s n e ; i a u 1t vi-il»le
w\ are etc]’ only C lows one -i f :; ! > m :ny phe - •u Ligi it ImMs
many’ 1‘ >!*•;•.es within \>< 1 >e;i!) j, s. ih lias piwpwi }lO\\! •rs of its
own, w •’ : i eh mutin ■ r ni: d. belìi : • 1 i (••lai!1 li »r «.¡.{lei; m a•a.n gr■asp. It
w a aT< “.li cb'Uuic: a ¡il (da>!«)]■s a Se ] ; ’■> r. ; . ! 1i • < ■ t ! by'a change
resuh,i 1lain a p \) ' ■ I !h* itet o L' t ! <1n'mw den —-v, 1bc.V inel red
veliow be! ong to î i i e ateak; Mi la- :re! red l*me n , thè ;ad !vali es.
T!;o undu !ab*ry 1hcor V CX|; 1 s ib. ‘ raub.ut v; : . i.. ie ; • ropL-rty
O i i 1 _d n . b ut k d »c.~ n *y (-d ue. '

d i,
' 1 ! . chemb-al ., < c he

cal p- nari V of il dnryst ni il. ■e a•CCI ìli-.;, }, ||, vd bli )he p< »larie
rÌou -ad US (■' ui d:: : i * n {- ì d; dm. a a ai, in ! -ad ,.i, infer

IV' ! ■CC-S, lne oxai at ioï L ab : ! i: . m : e Le w , ■f ir;: ula d co-
h-W, ilie pi mence au t .a 1iO mmmn :. ■ ! u-c! m «d d t . : c. j ■ -(.’lire. • itu ne at, i iectrna , ili àgnolinel ; y cl light re- !ì tliesc
phew:> ► 11 *-• 11a ;  it vi rnliz m, aned t o rg u n c  ;u do d Cu light is
wune- W in thè fh una • 1 ■ ■ r ■x ai•owìdd;

\\hi In - e cren t !inr 1»lue !! u];' ml the viol.. ‘t Yil y wì ìieli is a
compound of* it, and il ie retiI ra;v— babilg tlie Ili«.):'u rat';rangi ble
ream < •; 1 .. y wr o •e*-tnim— ..* X  c  i 0 ‘ !nagnedsru,---Uiad eh- at!'i( ity.
bv wl !.’e-b. (.• odioniiç add  gas e’.'ape n i *>;• i ■ ' ''x ! i ■ >: it U.‘ CvVlU- plants
is dc<*oippo-Ç(l an d 0 XVgeli 1 b aTOC libera1 «*d L - ) 1. : ; b.mrbed
a g; !. i ! i in nielfe, ring the ih ove rs, fruit and sei».] <.»f Lhe ph, nt, thus
st inmlatiiug the ac ti ve en erg ics of il le plant in ; c j; - fui ìest and

Ct >iiii »LotC development'. L ow t!i:3 i : j «l -t what think in 
uohc in l 1 l v ’ vegetable world by tbs 1.»I a . t light. <e me iirmaiient. 
That blue light of the iii*!!laii'1!it, If \\ -l iweM o!. ;̂pi.i;i:'io-no- 
tion, evolves those forces whidi emupose it in our atm*sphere, 
and applying them at the season, viz., tjio early soring, when  
the sky is bluest, stimulates, after tha torpor <d‘ winter, the 
active energies of the vegetable kingdom, by the «w.-omposi
tion of ins carbonic avid ga- — ruppi;  .ug ee.rb.-n 'or ¡ be plants 
and oxygen to mature it, and to complete its mission.

In the experiment which I have made in the cultivation of  
grapes under violet light, I have endeavored to combine with 
it the blue light of the [irmanent, causing the other rays of the  
solar spectrum to be absorbed while the blue and violet rays  
were permitted to permeate the violet glass into the grapery.  
The difference of temperature under the white glass awl under  
the violet glass of the grapery is supposed to have* excited  
currents of electricity sutficient to decompose moi c rapidly the  
carbonic acid gas that had been evaporated from the leaves of  
the vines, than would have been done under the influence of
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t h e  su n a h in u  a lo n o — <hu< s t im u la t in g  th o  in c r e a s e d  n h - ir p t io n  
o f  o x y g e n «  a m i th e  d e p o s it  o f  c a r b o n  in  th e  V in e s . M id  o o n - 
ittttiitly  Mini q u ic k ly  r e n e w in g  th o  « v a p o r a t io n  o f  cu rb o u U  -n .id  
frtir-. T h e  ro a  o l t  i ia a  b o  on s e e n  in  th e  w o n d c i fu lly  la r g e  p r o 
d u c t  o f  f r u i t ,  a c c o m p a n ie d  b y  u p ro it ig io u *  fb n  n a tio n  o f  n e w  
w o o d , t o  y ie ld  tliO  c r o p  o f  f r u it  f o r  th e  e n s u in g  y e a r .

T li®  in v e s t ig a t io n s  t h a t  h a r e  b e e n  m u d o  d u r in g  th o  p r e s e n t  
n o t a r y  r e g a r d in g  l ig h t  h a v e  d e v e lo p e d  th o  o x ia le iio a  o f  « u n e  
r e m a r k a b le  a t t r i b u t e s ;  o n e  o f  t h e  m o s t  u s to n w h in g  i *  th o  d i* -  

h n t  t h e r e  in n o  In  n t '^  . r  m in  th e  i i in 'o  n«y, » h o u g h  i: 
i«  on < o f  th o  c a u s e «  w h ic h  p r o d u c e  h e a t .  T h i *  i *  • •■»inldiidi«! 
b e y o n d  d is p u to  b y  th e  c x H tc n c «  o f  th e  in te n s e  e o b l  w h ic h  p re 
v a i l *  in  tin* u p p e r  a tm o s p h e r e , in c r e a s in g  w ith  U a  a l t i t u d e ,  a n d  
t h r o u g h  w h ir l»  a ll  t h o  s u n l ig h t  w h ic h  ro a c h e s  th o  e a r t h  m n - t  
p-.i a, b u t  w h o s e  te m p e r a tu r e  it c a n n o t  n ite r .  H e n e a  y o u  h a v e  
a t  th e  p r e s e n t  t im o *  t h e  l in e  o f  p e r p e tu a l  m o w , ae< .‘ .r d in g  to  
P r o f  - o r  A g a s s iz ,  a t  uu e le v a t io n  o f  15 ,00(1 fc o t  n t th e  e q u a to r , 
o f  <1/100 f e e t  a t  th e  la t i t u d e  o f  ■l'»0 , a n d  g r a d u a l ly  a p p r o a c h in g  
tho s n r fa c o  o f  th o  e a r th  t i l l  i t  r o a c h e s  i t  n t Ú 0* o f  n o r th  la t i 
tu d e ,  h e jro n d  w h ic h  I c o  p r e v a ils  n e a r ly  t o  th e  p o lo .

A e n u u x u t*  h a v e  r e m a r k o d  a ls o  a t  g r e a t  a l t itu d e s  a b o v e  th o  
e a r t h  t h a t  t h e  th e r m o m e te r  l u d  c e a s e d  to  m  ir k  a n y  v a r ia t io n  
o f  t e m p e r a tu r e  w h e n  e x p o s e d  iu  tb u ’ fu ll  su m d iiu e  o r  in  sh a d o w .

A  GTtriona i l lu s t r a t io n  o f  th e  f a c t  th a t  s o m e th in g  tq o r e  is  
n e ed .-d  t lm u  s u n l ig h t  t o  p ro d u c e  h e a t  is  t o b e  fo u n d  in th e  fa c t  
s t a t e d  b y  t h e  f i l jn o n s  a r c t i c  n a v ig a to r .  D r. S e o r o s h y , as  w e ll  a s  
b y  o t h e r s ,  t h a t  w ln m , » I t e r  a  lo n g  n ig h t  in  th e  n re t ie  re g io n » , 
t h o  « u n  h a d  a p p e a re d , th o u g h  th o  t h e r m o m e te r  w a s  b e lo w  8 2 °  
o f  F a h r e n h e i t ,  a m i e v e ry  t h in g  a r o u n d  w as f r o z e n  h a r d , liu  
o b s - r v e d  t h a t  t h e  p itc h  w ith  w h ic h  th o  s c a m s  o f  th e  p la n k s  o f  
t h o  s h ip  h a d  b e e n  p a y e d , o n  t h e  a id e  o f  th e  s h ip  e x p o s e d  tn  
t h e  •m.n. w a s  m e lt e d ,  n o t w ith s ta n d in g  th o  g r e a t  d e c l in a t io n  o f  
t h e  n u n  a n d  t h e  s m a ll  n n g lo  u f  in c id e n c e ,  t h a t  th o  n e a r ly  h o r i 
z o n ' . r a y s  o f  i t  m a d e  ns th e y  fe ll  u p o n  th o  p i t c h ,  w h ile  th a t  
i n  th e  « h ad e  o n  t h e  o t h e r  s id e  o f  th o  s h ip  w a s  s o  h a rd  t h a t  i t  
w a s n i ' l i  d if f ic u lty  b r o k e n  w ith  a  h a tc h e t— o t h e r  o b je c t«  o n  th o  
s h ip  m a n i fe s t in g  n t t h e  s a m e  t im e  th e  lo w  te m p e r a tu r a  m a r k e d  
h y  t i" ?  t h e r m o m e t e r .  I  a m  n o t  a w a r e  t h a t  a n y  e x p la n a t io n  o f  
t h i s  p h e n o m e n o n  h a s  e v p r  b e e n  a t te m p t e d . I m a y , th e r e fo r e , 
o f f e r  *i flo g g o B t t h a t  th o  p itc h  b e i n g  nn  e le c t r i c  o r  n o n -c o n 
d u c t o r  o f  e le c t r i c i t y  a n d  n e g a t iv e ly  e le c tr i f ie d  w h e n  th e  s u n 's  
r a y  p o s it iv e ly  e le c tr i f ie d  fe ll  u p o n  i t ,  nn  e x p lo s io n  to o k  p la c e , 
h e a t  w u b  e v o lv e d , a m i th e  p i t c h  w a s  m e lte d — th u s  p r o v in g  tlu it
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W-. • n me  k d ■;* of •?1 ‘•S’ 1'dl fi*'.' ■’ th  ̂;C a';-' a  ̂i r c a
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the -mbit..e of our planet?

A ’l admit the existence of those great forces of nature in
o . •. I' l ■ v of t!ic earth, m- m: vd :hre/ua*h v- >hawh- ardori
i.1 i ' '■* •'.* i ; .ponderai.;c d s n s ;ts of head haioe elieel rich v, and
Inc j •••t ; a.i. Wiry are those i\ ,rsss t l s ’-e? hta ' thi-v ’¡of bo
d.e f.r which turn the oa,dh, cr. its axis, aval rlid ii%. it"Oi‘ol-
M 1 ‘ )* * ‘ • and die ? A ;11; v. ot tlie iVichi zosì(“S v- ‘ri1) arid
sou d i ! .» r; idi the cold ons"!ii,cOS < • i water in. ihe ax ; \ io dir» -th'S
of d - .¡ii, of the unbon;: toy li write re c f ? ! JA° of A;d.ren-
1 . .S , . . d ii Tady d:e grc.dw-: L ‘!. * r sity kiiO’Yii to 1d ; : » t chir’* ents
ibi’ Si ' liil ’evase of i\ ; stradi', ii.s a: id row.to!hnv; tat ' :*aj ; :idon of
that -  S.j interior heat of tlie earib, which cdscunei so might
be 'V.!-!./:]

!}■:. VS: ■ 0 on light, its jhifiucnco on life
and iisahi i, says : u aVcr’̂ .rato (■aleni; itie>ns lena; hm n made as to
die tenip«.jraturc of the ceca m The results ohhbred .clearly
establish tliat the lowest degrees of temperature a re obtainable
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i *; as a i-erj; smp in ad\ ¡ii'» ■ i ! 1 ! ; : C !'.■ ■■ ■ ■¡ ,. (. i ■ t ’ ■̂ 1
1 lt!lS in p!l\ --.h-, '..I h-!l !:■: . ■. ■ k ; ’id a *’r ■ ■ » u .1 if, * i f
A ; i this  ■ r y na* h l u e  h m = \! ■■ i , , ■
1. ! ‘M i i : i ’ ' i has i •■ *' ' l :. ■ ■ 11 r- ! h\' : 1 ¡ ■ Î a- :. . U : r .
i u * ! r, ; i :cl i i: :p- : ' 1 nj n a 1- o' m : '>* ■ ■; a r u m • ;
T i; *y are . : i i-i ■i|..,v, , : !i Î ■ ■ : ■ :41 r i» Oí p¡n- ■am.-i-,-.-!
u¡ ■< >u au'\. i . 1 i i . I- !d ) <« ‘ a !■■'•" » 'î >0 l!:U-T.
ci Ipital. \ i..' w id' a. i i r  i ■ • ! *• ife. ü : * -n a ’-y i’.i i r  ; ino*
li: ¡' urai  !y i-Xi-ii' «1 ■ll’ ,! . Ìli. Í \< ïijt t with di e; l¡ - J » \ ::! i
Í: free am 1 In!! d i ̂  i ■ i - ! '■ * i. Ur !'i:s ;tlc Uluh ! 1 * „•■ ! , V’k
i s e - lab ib !:■ -1 1iy l a r ’ s an«l c< «i.- in i\ .■ IV.¡-' «id;n̂ r up'C.

l'.i'CCpt« -1 >1.4 Solitili, tie u^h it may  di<pla«‘■c all pr«'
n o t i o n s  i n  i »['positi o n  to it.

S u c h  h a s  b o o n  t h e  h i - t o r y  o f  t h e  p u b l i c a t i o n  o f  m y  mourn* r, 
a m i  ol* t h e  w o n d e r f u l  d i - c o w r y  t h a t  i t  d e s c r i b í s .  1 p r o m - d  
n o w  t o  c o m m u n i c a t e  to y*»n sonn* f a c t s  i n c o n n e c t i o n  w i t h  thi-t 
s u b j e c t ,  w h i c h  a r o  v e r y  c ur i o u s ,  i ns truct i . vo a n d  i m p o r t a n t .



T: 7ti.iv 1»  ̂ r e m e m b e r e d  ?h ;l: !.t t i i-• m o u th  o f  M a y . 1 3 7 1 .  a  
^rf *• ir h u iN fo r u  v id te d  rhD  «-I: y  an d  n e ig h b o u r h o o d , a n d  
in d ic te d  im m c n -c  l la m a s  * am  »r,j- Lf-ir Iv : i<. g r e e n  h o u s e s ,  <fce. 
A m m ig  t ■: ■1 s u iT i-c r s  w as M r. U *M rt l>uD i. S r . ,  iu  h is  e x t e n s iv e  
g !.t -s  ih ;ir  D a rb y , iu  s *urn* o f  w h ich  n e a r ly  a l l  o f  t h e
g ;a> s urns b r o k e n . T im  d a m a g e  w as }»r«mi]»tly r e p a ir e d , a n d  
tli-* h ^ ' i r -  -g la z ed  as 1 >«■ i < » r i w i t h  c o lo u r le s s  g la s s .  A f t e r  
w h ic h . m y m e m o ir  <»n th e  in f l ii i ‘ii«-.■ o f  tin* M m * c o lo u r  o f  th e  
»mm Am., w h ic h  h ad  b een  read  1 -i■ *iv y o u r  s.if-i«*ty in  th e  b e g i n -  
\\“i£ o f  M a y . o f  th a t  y e a r . wa~ : -r in ?<-*l a n d  j»u l>1 isln*d . I t  w a s  
?M n x n  Ian* fo r M r. Du h i  io  in tro d u c e  b lu e  g la s s  in t o  l i i s  

ig  l io i i - .^  — bu r fu lly  in fo rm e d  o f  i!i«- r e m its  tit’ n iy  e x p e r i -  
m • h e  a d - j . i e d  an ■■\'}>-id b *!Ji. w h ic h  d ill**r i I llc s o m e w h a t  
'■ i  i m y i■ \ jn■ !'i11i**iiis e ,,.:!ir» iis  th e  c o n c lu s io n s  t h e r e o n  to  
w him , 1 i.ad  a rr iv .-d . and  w h ich  w ili p ro v e  a  v a lu a b le  a d d itio n , 
l - o u r a p p lia n c e s  in h o p !i«-«111 a re .

M r. I b i i - i  had  a: th is  linn* a v e r y  la r g e  a n d  v a lu a b le  
r .» ¡I ...-lio n  o f  g .■ r a !iiu r ; is w h ich  b ;id b e .-o u ie  d is e a s e d : s o m e  o f  
tk *m b ad  di--d . - -i: i• *r< w.-r* f  ■!.!■•. ¡ . n - j p  th e ir  le a v e s  a m i 
; b » w ' an l «»?} = * m a g a ;- ; ,  ;h - ' .g h  h i«,.»m ing, w e re  s e n s ib ly  
b • ■ I*: ’_r d e p riv e d  o f  th e  b r il lia n t  t in ts  o f  c o lo u r  w h ic h  c h a r -  
a-’o -r iz e d  th e ir  se v e ra l v a r ie t ie s .

i; .-.■•.■•urretl t » M r. Ih iis i  t liar i f  h e sh o u ld  p a in t  w ith  a b'f/ht line 
-■ l-"ir !!!<* in -id -* su rfae .* o f  e a c h  p a n e  o f  g la ss  iu  o n e  o f  h is  
!■. 1'-a v iu g  a m a rg in  o f  an in c h  and  a q u a r te r  in  w id th  o f
t.;- g i-n s  in ii> u n cM -.u r.- 1 «-om lition  a ll a ro u n d  th e  p a in te d  
►cp-fu ••* on e a c h  o f  tin*, p aties o f  glass^ a ih [ th e n  p la c e  I l ls  
s ic k ly  g e ra n iu m  p la n ts  in tin*, h o u s e  u n d e r  t h is  glass so 
p a in e  d , ?ho v ig o u r  o f  h is  p la n ts  m ig h t  h e  r e s to r e d .

T h e  e x p e r im e n t  w as m a d e , an d  w a s  s u c c e s s fu l. T h e  plants 
■'.■gm to re v iv e  so-»»; a f te r  th e y  had  b e e n  p la ced  in  th is  h o u s e . 
In t v-.« d a y s  th e r e a f te r  th e y  b e g a n  to  p u t fo rth  n ew  le a v e s , and 
a r th e  »-mi o f  te n  d a y s  th e ir  v ig o u r  w as n o t m e r e ly  r e s to r e d , b u t  
M r. lb iis t  a s su re d  m e  th a t  th e  p la n ts  h e  bad  th u s  t r e a te d  w e r e  
tic  »re, h e a lth y  a n d  v ig o iir o iis  th a n  lie  had  e v e r  s e e n  s im i la r  
p la n ts  o f  th e  sam e, v a r ie t ie s  to  h a v e  b e e n . T h e i r  c o lo u r s  were 
n o t o n ly  re s to r e d  b u t  th e ir  t in ts  w o re  in te n s if ie d .

D u r in g  th e  s u m m e r  o f  1 x 7 1 , M r . 'D iv e r , o n e  o f  o u r  m o s t  
s u c c e s s fu l h o r t ic u lt u r is t s ,  c a lle d  m y  a t te n t io n  to  a n o t h e r  c o n 
t in u a t io n  o f  m y  th e o r y , w h ic h  h a d  ju s t  c o m e  to  h is  n o t ic e .  I t  
w a s  a s  fo llo w s, v iz . ;
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A  p r o fe s s io n a l  g a r d e n e r  in  M fu sxu ch asetts (n e a r  B o s t o n )  h a d  
b e e n  t r y in g  l o r  s e v e r a l  y e a r s  to  p r o t e c t  h is  y o u n g  p la n ts ,  a»  
t h e y  w e re  g e r m in a t in g ,  fr o m  v a r io u s  m in u t e  in s e c ts  w h ic h  fo il 
u p o n  th e m , s o m e t im e s  a s  s o o n  ns t h e y  w e r e  fo r m e d . F o r  th is  
p u r p o s e  h e  a d o p te d  n e a r ly  e v e r y  e x p e d ie n t  o f  w h ic h  l ie  h a d  
a l ly  k n o w le d g e , a n d  e v e n  u se d  th e  p r im a r y  r a y s  o f  s u n l ig h t

fcion a g a in s t  th e  a t t a c k s  o f  th e s e  in s e c ts .  l i e  m a d e  it s m a ll  
t r i a n g u la r  f r a m e , s im ila r  in  fo r m  to  a  s o ld ie r 's  t e n t ,  c o v e r e d  i t  
w i t h  b lu e  g a u z e , s u c h  us la d ie s  u s e  fo r  t h e ir  v e ils . H a v in g  
p r e p a r e d  a  p ie c e  o f  g r o u n d , h o  s o w e d  b is  s e e d  in  i t ,  a m £  
c o v e r in g  a  p o r t io n  o f  th e  g r o u n d  th u s  p r e p a r e d  w ith  h is  l i t t le  
b i n e  f r a m e  a n d  g a u z e , h e  l e f t  th e  o t h e r  p a r t s  e x p o s e d  t o  th e  
a t t a c k s  o f  th e  in s e c t s .  H is  p la n ts  o u ts id e  o f  t h is  f r a m e  w o re  
a l l  e a te n  b y  t h e  in s e c t s ,  a s  s o o n  a s  th e y  g e r m in a te d , w h ile  
t h o s e  u n d e r  i t  e s c a p e d  e n t i r e ly  f r o m  t h e ir  d o p ro d a tio n s . T h is  
e x p e r im e n t  w a s  tr ie d  m a n y  t im e s ,  a n d  a lw a y s  w i t h  s im ila r  
r e s u l t s .

T h i s  g a r d e n e r  h a d  w r it t e n  an  a c c o u n t  o f  h is  e x p e r im e n ts  to- 
M r .  D r e e r ,  a n d  h a d  fo rw a rd e d  to  h im  o n e  o f  h is  s m a ll  b lu e

o f  o u r  g a r d e n e r s . T h i s  w a s  s h o w n  t o  m e  b y  M r . D r e e r , w ith  
th e  g a r d e n e r ’s a c c o u n t  o f  h is  e x p e r im e n ts  w ith  i t .

•
T h e  e x p la n a t io n  o f  th is  p h e n o m e n o n , T t h in k ,  is  t h i s .  

T h e  s u n l ig h t  n e g a t iv e ly  e le c t r i f ie d  in - p a s s in g  th r o u g h  th e  
m e s h e s  o f  th e  b in e  g a u z e  o f  t h e  f r a m e , w h ic h  is  p o s it iv e ly  
e le c t r i f ie d ,  e x c i te s  a n  e le c t r o -m a g n e t ic  c u r r e n t  s u f f ic ie n t ly  
s t r o n g  to  d e s tr o y  th e  f e e b le  v i t a l i t y  o f  th e  o g g s  o r  o f  t h e  in s e c ts  
th e m s e lv e s , w h i c h .a r e  in  th e  so il w i t h  th e  s e e d , le a v in g  th e  
« c u d  to  g e r m in a te  m o re  r a p id ly  u n d e r  i t s  in f lu e n c e . O n e  
r e m a r k a b le  c i r c u m s t a n c e  in  th e s e  e x p e r im e n ts  w as th a t  th e  
c o m b in a t io n  o f  s u n l ig h t  w ith  H u e  l ig h t ,  w h ile  i t  d e s tr o y e d  
t h e s e  n o x io u s  in s e c ts  in ju r io u s  to  v e g e ta t io n , a t  th e  s a m e  
t i m e  s t im u la te d  th e  d e v e lo p m e n t  o f  th e  g r o w th  o f  th e  p la n ts  
i t  h a d  p re s e r v e d .

IT a v in g  in tr o d u c e d  b in e  g la s s  in t o  th e  w in d o w s  o f  t h e  s le e p 
i n g  a p a r tm e n ts  o f  m y  s e r v a n ts  in  o n e  o f  m y  c o u n tr y  h o u s e s , i t  
w a s  o b s e r v e d  t h a t  la rg o  n u m b e r s  o f  f l ie s , t ly it  h a d  p re v io u s ly  
i n f e s t e d  th e m , w e re  d e a d  so o n  a f t e r  i t s  in t r o d u c t io n , o n  th e  
i n s id e  s i l ls  o f  th e  w in d o w s . T h is  e f fe c t  s e e m e d  to  he p ro 
d u c e d  b y  a l i k e  c a u s e  to  t h a t  o n  th e  in s e c ts  in ju r io u s  to  v e g e -
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t a t i o n  a s  d e s c r ib e d  b y  th e  g a r d e n e r  o f  M a s s a c h u s e tts  in  b is  
e x p e r im e n t s .  V a r io u s  e x p e r im e n ts  h a v e  b e e n  m a d e  in  s e v e r a l  
p a r t s  o f  t h i s  c o u n tr y  a s  w e ll  a s  in  E u r o p e ,  w ith  th is  a s s o c ia t e d  
l ig h t ,  in  d e v e lo p in g  v e g e t a b le  l i f e  a c c o r d in g  to  m y  s u g g e s t io n *  
a n d  w ith  re s u lts  c o r r e s p o n d in g  t o  th o s e  t h a t  I  h a v e  id u a i i ie d .  
A  la d y  o f  m y  a c q u a in ta n c e , r e s id in g  in  t h i s  c i t y ,  in f o r m e d  me- 

h a t  h a v in g  s o m e  v e r y  c h o ic e  a n d  r a r e  f lo w e r in g  p la n ts  i u  p o t- , 
in  h e r  s i t t in g  r o o m , w h ic h  w e r e  d r o o p in g  a n d  m a n i f e s t in g  s i g n s  
o f  d is e a s e , s h e  t h r e w  o v e r  th e m  a  b in e  g a u z e  v e i l ,  s u c h  a s  
In d ie s  w e a r , a n d  e x p o s e d  th e m  to  t h e  s u n l ig h t ,  w h e n  s h e  w a s  
h ig h ly  g r a t i f ie d  t o  d is c o v e r  t h a t  in  a  v e r y  s h o r t  t im e  th e y  w o r e  
f u l ly  r e s to r e d  to  h e a l t h  a n d  v ig o u r .

A  g e n t le m a n  in  W e s t  P h ila d e lp h ia  h a v in g  a  la r g e  l e m o n  
t r e e ,  w h ic h  h e  p r iz e d  h ig h ly ,  p la c e d  i t  in  h is  a n il  n e a r  t<> t h e  
v e s t ib u le  d o o r , th e  s id e  l ig h t s  o f  w h ic h  w o r e  o f  g la s s  o f  d i f f e r 
e n t  c o lo u r s ,  b lu e  a n d  v io le t , p r e d o m in a t in g ;  th e  s u n l ig h t  
p a s s in g  t h r o u g h  th e s e  s id e  l ig h ts  f e l l  u p o n  a  p o r t io n  o f  th e  
b r a n c h e s  o f  t h is  le m o n  t r e e ; g r e a t  v ig o u r  w as im p a r te d  t h e r e b y  
t o  th e  v i ta l i ty  o f  t l ie s o  b r a n c h e s ,  w h ic h  w o re  fi lle d  w ith  v e ry  
f in e  le m o n s , w h ile  th e  o t h e r  b r a n d ie s  o f  th e  t r e e  th a t  d id  n o t  
r e c e iv e  t h e  l ig h t  fr o m  th e s e  b lu e  a n d  v io le t  p a n e s  o f  g la s s ,  
w o re  s m a l l ,  fe e b le  a n d  a p p a r e n t ly  u n h e a l th y , a n d  w e re  w ith o u t  
f r u it .

It w ill  h e  r e m e m b e r e d  t h a t  d u r in g  o u r  In to  c iv i l  w a r , 
w h e n  c o m m e r c ia l  I n te r c o u r s e  b e tw e e n  t h e  N o r t h e r n  a n d  
S o u th e r n  S t a t e s  h a d  ovasud, th e  s a le  o f  e a r ly  fru its  a n d  v e g e t a 
b le s  in  t h e  m a r k e ts  o f  th e  p r in c ip a l n o r th e r n  c i t i e s ,  w n - 
m o n o p ed iz o d  b y  t h e i r  p ro d u c e rs  in  th e  s la t e s  o f  N e w  J e r s e y  
m id  D e la w a r e , a n d  o n  th e  e a s te r n  s h o r e  o f  M a r y la n d . T h is  
w a s  n  v e r y  v a lu a b le  t r a d e ,  a n d  e n r ic h e d  m a n y  o f  th o s e  
e n g a g e d  in  i t .  T h e  p r i c e  o f  la n d  in  th e s e  r e g io n s  b e c o m e  
e n h a n c e d  in  v a lu e , a n d  t h e  p e o p le  re s id e n t  t h e r e  e n jo y e d  
u n u su a l p r o s p e r ity . O n  t h e  r e s t o r a t io n  o f  p e a c e  a l l  th is  w o s  
c h a n g e d ; t h e  p e o p le  a lo n g  th e  A t la n t ic  s lo p e  o f  V i r g i n i a ,  
N o r t h  a n d  S o u t h  C a r o l in a  a n d  o f  a  p a r t  o f  G e o r g ia ,  a t  o n e e  
e n te r e d  u p o n  t h e  c u lt iv a t io n  o f  f r u i t s  a n d  v e g e ta b le «  f o r  th e  
n o r t h e r n  c i t i e s ,  a n d  o w in g  t o  t h e i r  lo w e r  la t i t u d e s  a m i e a r l i e r  
s e a s o n s , a n d  im p ro v e d  m o d e s  o f  c u lt iv a t io n , th e y  h a v e  se c u re d  
t h e i r  lo s t  m a r k e t s ,  a m i a r e  n o w  r a p id ly  r e c o v e r in g  fr o m  th e  
e f fe c ts  o f  th e  w ars A l l  t l i i s ,  o f  c o u r s e , i s  a  c o r r e s p o n d in g  lo s s  
t o  t h e  fa r m e r s  o f  N e w  J e r s e y ,  D e la w a r e  a n d  th e  e a s t e r n  s h o r e  
o f  M a r y la n d , a n d  a s a  c o n s e q u e n c e  th e  v a lu e  o f  f a r m in g  la u d s  
i n  th e s e  s e c t io n s  h a s  b e e n  s e n s ib ly  d e p r e c ia te d . A  la r g e  p e r -
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l i o n  o f  th is  t r a d e  can bo recovered by the application of my 
d is c o v e r y  t o  th e  cultivation of vegetables and fruits, and their 
m a tu r i ty  cu n  bo h a s te n e d  so as to equal that of those of the 
S o u t h e r n  S t a t e s  h e r e in  r e fe r r e d  to.

T h u  e a r ly  vegetables used in my family are, for the most 
p a r t ,  Blurted in pots under blue and plain glass, then trans-

E la n le d  in t o  proper soil, and are ready for use several weeks 
o f o r e  I  c o u ld  otherwise obtain them. As an illustration, wo 

Im v e  b e e n  using o n  my table since July 12th, of this year, 
S t o w e l l ’s  e v e r g r e e n  sugar corn, grown in this way, while I  am 
in f o r m e d  t h a t  it is one of the latest in the season t o  mature ; 
i t  w il l  h e  a t  l e a s t  two weeks later than now, August 10th, 
b e f o r e  a n ^  o f  i t  grown otherwise in the ordinary course of 
g r o w t h  w ill  b e  ready for use.*

A s  i t  is  only the very early and very l a t e  v e g e ta b le s  a n d  
f r u i t s  that remunerate th e  g r o w e r , w h ile  th e  a b u n d a n c e  o f  
t h e  r e g u la r  crops reduces th e  p r i c e s  o f te n t im e s  b e lo w  c o s t ,  
i t  i s  t r u ly  t h e  interest o f  a l l  p e r s o n s  e n g a g e d  in  fu r n is h in g  
e u c h  fo o d s  to mankind, to  p r o d u c e  th e m  and s e l l  th e m  w h en  
t h e  p r ic e s  are highest, v iz . ,  a t  t h e  b e g in n in g  a n d  e n d  of t h e ir  
s e a s o n * .

C o tto n  a n d  t o b a c c o ,  in  t h e  M id d le  S t a t e s ,  c a n  h e  ra is e d  a n d  
m a t u r e d  according to  th is  p r o c e s s ,  s o  ns t o  o v o id  e n t i r e ly  th e  
S e p t e m b e r  frosts, a n d  t o  c o m p e te  in  y ie ld  a n d  q u a l i t y  w ith  
a n y  o f  th e  c o t to n s  g r o w n  in  t h e  S o u th e r n  S t a t e s ,  u n le s s  it. m a y  
b o  th e  Sea I s la n d  c o t to n . I  h a v e  m y s e l f  ra is e d  a u d  m a tu r e d  
c o t t o n  plants on m y  la w n  in  t h i s  c i t y ,  y e a r  a f t e r  y e a r ,  w h ic h  
p r o d u c e d  as f in e  a n d  la r g e  b o lls  us 1 h a v e  e v e r  s e e n  in  C a r o lin a  
n r  G e o r g ia ,  a n d  th is  w ith o u t  th e  u se  o f  b lu e  g la s s , a n d  b e fo r e  
I  b a d  m a d e  m y  d is c o v e r y  o f  i t s  w o n d e r fu l iu llu e u c o  o n  v e g e ta 
t io n .

A m a c h in e  has b e e n  in v e n te d  a n d  p a te n te d  a t  W a s h in g to n  
C i t y ,  b y  which a m a n , w ith  i t  a n d  a  m u le , c a n  s e t  o u t  in  a  d a y

fcrowing c o t to n  plants which would cover an immense urea of 
and. N o w  i f  these plants ore started according to my direc

t io n s ,  under these glasses, and then transplanted into suitable 
s o i l  a f t e r  t h e  spring frosts are over, th e  h e a t  and moisture 
o f  th e  summer in the Middle States, which probably are in 
e x c e s s  o f  those of the Southern States at that season, will 
rapidly ensure the maturity of the plants > and crops can he thus 
r a is e d  w h ic h  w ill  compote favorably with those of any other

The atmvi' win» written In 1*7«.
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i n  n  v e r y  s h o r t  t im e  th o  fo u n ts  a n d  v in e s  In tg n n  t o  m a n ife s t  
t h e  effect-« o f  th e  r e m a r k a b le  in f lu e n c e s  t o  w h ic h  th e y  had  
b e e n  s u b je c te d . T h e i r  g r o w th  w a e  ra p id  a n d  e x t r a o r d in a r y ,  
i n d i c a t i n g  u u m o ia l v ig o u r , a n d  in c r e a s in g  i n  t h e  le n g t h  o f  
t h e i r  b r a n c h e s  f r o m  a n  in c h  a n d  u h a l f  to  th r o e  in c h e s , a c c o r d 
i n g  to  t h e i r  s p e c ie s ,  « v e r y  tw e n t y - fo u r  h o u r s ,  us b y  m e a s u r e 
m e n t .

T h e  s e c o n d  e x p e r im e n t  w a s  m a d e  in  a  c o m p a r is o n  o f  th e
d e v e lo p m e n t  o f  t h e  n e w ly  h a tc h e d  c h ic k e n s  o f  tw o  b r o o d s  o f  
t l i c  s a m e  v a r ie ty . I n  e a c h  o f  th e s e  tw o  h ro o ils  \vuro th ir te e n  
c h i c k e n s ,  a l l  o f  w h ic h  w o re  h a tc h e d  o u  th e  s a m e  d a y .

C o m f o r ta b le  h u t  s e p a r a te  q u a r t e r s  n e a r  t o  w e l l  o t h e r  w e re
• M tg tie d  t o  t h e  tw o  b ro o d s , w ith  t h e i r  m *|>ectivu m o th e r» , on 
t h e  la w n  ;  o n e  o l  » b e  eoop u , c o n t a in in g  a  lie u  a n d  h e r  b r o o d , 
w a s  p a r t ly  c o v e r e d  w ith  b lu e  an d  p la in  g la s s  : th e  o t h e r  co o p , 
a l s o  c o n t a in in g  a  h e n  a n d  h e r  b r o o d , d id  n o t  d if fe r  fr o m  th e  
o o o p a  c o m m o n ly  u s e d  in  th is  c o u n tr y .

T h e  c h ic k e n s  o f  e a c h  b ro o d  w e r e  fe d  a t  th e  s a m e  t im e s  
a n d  w ith  e q u a l q u a n t i t ie s  o f  s im ila r  fo o d . T h o s e  u n d e r  th e  b lu e  
g l a s s  s o o n  b e g u n  t o  d is p la y  th e  officeW o f  t b s  s t im u la t in g  
in llu o n c u  o f  tin - a s s o c ia te d  b lu e  a m i «m ill
a lm o s t  v is ib le  g r o w th ,  in c r e a s e  o f  s tr e u g t  
exceeding in  a l l  th e a e  r e s p e c ts , th e  d e v e lo p m e n t*  o f  th e  
c h ic k e n s  o f  th e  o t h e r  b ro o d  w h ic h  w e re  e x p o s e d  to  t h e  o r d i
n a r y  a tm o s p h e r ic  in f lu e n c e s .

I  w ill a ls o  r e la t e  t o  y o u  w h a t  I  im a g in e  t o  b o  a n o t h e r  ro - 
m a r k a b le  c i r c u m s t a n c e  h a v in g  r e la t io n  t o  t h i s  s u b je c t .

O n  th e  2 9 t h  o f  J a n u a r y ,  1 * 7 2 ,  th o  w ife  o f  o n e  o f  th e  g e n t le 
m e n  o n  th e  s ta t io n  g a v e  b ir th  p r e m a tu r e ly  to  a  very sm a ll 
c h i ld ,  w h ic h  w e ig h e d  u t th o  t im e  o n ly  t h r e e  a n d  n h a l f  p o u n d s . 
It w a s  Very f e e b le ,  p o s s e s s in g  a p p a r e n t ly  b u t  l i t t le  v ita l ity . 
It so  h a p p e n e d  th a t  th o  w in d o w s  o f  th e  ro o m , in  w h ic h  it w as 
b o r n  a n u  r e a r e d ,  w o re  d ra p e d  w ith  b lu e  c u r t a in s ,  th r o u g h  
w h ic h  a n d  th e  p la in  g la s s  o f  th o  w in d o w s , th e  s u n l ig h t  e n te r e d  
th e  a p a r t m e n t .  T h e  la c te a l  s y s te m  o f  th o  m o th e r  w a s  g r e a t ly  
e x c i te d ,  a n d  s e c r e te d  a n  e x c e s s iv e  q u a n t i ty  o f  m ilk*, w h ile  a t 
this s a m e  t im e  th o  a p p e t ite  o f  t h e  c h i ld  fo r  fo o d  w a s  g r e a t ly  
iu c r c a s e d ,  to  s u c h  a u  e x t e n t  in d e e d , th a t  i t s  m o th e r ,  n o t w ith 
s ta n d in g  th o  in o r d in a te  tlo w  o f  h e r  m i lk ,  a t  t im e s  fo u n d  i t  
d if f ic u lt  to  s a t ie ty  i t s  h u n g e r .
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A  g e n t le m a n  o f  m y  a c q u a in ta n c e  h a v in g  a  c a n a r y  b ir d  th a t  
h a d  n o o n  a  v e ry  fin e  s in g e r ,  w a s  s u r p r is e d  to  d is c o v e r  th a t ,  
w ith o u t  a n y  a p p a r e n t  c a u s e , th e  b ir d  h a d  c e a s e d  t o  s in g , 
re fu s e d  t o  e a t ,  a n d  e v id e n t ly  w a s  in  a  d e c l in in g  s t a t e  o f  h e a l t h ,
a n d  it. w a s  fe a r e d  t h a t  h e  w o u ld  so o n  d ie . r  r e c o m m e n d e d  
th e  o w n e r  to  t r y  th e  e f fe c t  o f  h lu o  a n d  s u n l ig h t  u p o n  th e  b ird . 
U u  c o n s e n te d . '  T h e  c a g e  w a s  r e m o v e d  w it h  th e  b ir d  t o  th o  
b a th r o o m  o f  th e  o w n e r ’s h o u s e , w h o s e  w in d o w s  c o n ta in e d  v a r ie 
g a te d  g la s s , b lu e  a n d  v io le t  in  e x c e s s . T h e  c a g e ,  w ith  i t s  
o c c u p a n t ,  w a s  s u s p e n d e d  so  t h a t  th e  s u n l ig h t  p a s s in g  th r o u g h  
th e s e  l ig h ts  m ig h t, fa ll  u p o n  th e  c a g e . T h e  b ir d  b e g a n  to 
m o v e r  v a r y  s o o n , i t s  a p p e t ite  r e tu r n e d , a n d  in  a  l i t t l e  w h ile  
i t s  s o n g , w h ic h  i t s  o w n e r  a s s u re d  m e , w a s  s w e e te r ,  s t r o n g e r  
u u d  m o r e  s p ir i t e d  th e n  h e  h a d *p re v io u a )y  k n o w n  i t  to  b e .

A t  th e  c lo s e  o f  t h e  la t e  c iv il  w a r  in  th is  c o u n tr y , I  b o u g h t  a 
p a ir  o f  m u le s  t h a t  h a d  b e e n  u s e d  i n  th o  m il i ta r y  s e r v ic e  o f  
t h o  g o v e r n m e n t . A  l i t t le  w h ile  a f t e r  th e  p u rc h a s e  i t  w a s  d is 
c o v e r e d  t h a t  o n e  o f  th e m  w a s  c o m p le te ly  (le a f , h a v in g  h a d  h is  
h e a r in g  d e s tr o y e d  b y  th o  n o is e  o f  h e a v y  f i r in g  d u r in g  th e  
b a t t le s  in  w h ic h  h e  h a d  b e e n  e m p lo y e d . T h e r e u p o n  \ d ir e c te d  
t h e  te a m s te r  w h o  b a d  c h a r g e  o f  h im , to  h e  p a r t ic u la r ly  c a re fu l 
in  u s in g  h im , a n d  to  t r e a t  iiitn  w ith  g r e a t  g e n t le n e s s  a n d  k in d 
n e s s  o n  n c c o u u t  o f  h is  in f ir m ity . T w o  o r  th r e e  y e a r s  a f t e r  h e  
i-am u in t o  m y  p o ss e s s io n , th is  m u le  w a s  s e iz e d  w it h  a c u te  
r h e u m a t is m  o f  SO v io le n t  a  c h a r a c t e r  t h a t  th e  p o o r  a n im a l 
c o u ld  n o t  w a lk . B e f o r e  t h i s  t i m e  l ie ,  w i t h  o t h e r  a n im a ls ,  h a d  
b e e n  r e m o v e d  t o  a  n e w  s t a b le  th a t  I  h a d  b u i l t ,  in  w h ic h  h e  
w a s  k ep i, f o r  s e v e r a l  m o n th s  w i t h o u t  b e i n g  u s e d  fo r  w o r k , 
l i e  g r a d u a lly  g o t  b e t t e r  o f  h is  r h e u m a t is m , h u t  h is  d e a fn e ss  
c o n t in u e d  u n t il  th is  s p r in g , w h e n  l ie  r e c o v e re d  e n t i r e ly  b o th  
fro m  h is  d e a fn e s s  an d  r h e u m a t is m . O v e r  e a c h  o f  th o  d o o rs  o f  
th is  s ta b le  I  b a d  c u u sc d  t o  ho p la c e d  a  t r a n s o m , w ith  p a n e s  nt 
b lu e  u m l c o lo u r le s s  g la s s  th e r e in .  T h e  s ta l l  o f  th is  m u le  w a s  
b e fo r e  a  d o o r  w ith  s u c h  a  t r a n s o m  o v e r  i t .  W h e n  th e  
t h e  su n  a r o s e  in  th e  m o r n in g ,  h e  c a s t  h is  l ig h t  th r o u g h  th is  
tr a n s o m  o n  th e  n e c k  an d  to p  o f  th e  h e a d  o f  th is  m u le . B e f o r e  
h e  set in  th e  a f te r n o o n  lie  th r e w  h is  l ig h t  a g a in  u p o n  th e  h e a d  
a n d  n e c k  o f  t h i s  m u le ,  th r o u g h  th o  tr a n s o m  o f  a n o t h e r  d o o r  
o n  th e  n o r th w e s te r n  s id e  o f  th e  s t a b le ;  th e  e f f e c t  o f  th is  l ig h t  
u p o n  th e  a n im a l l ia s  b e e n  th e  c u r e  o f  h is  r h e u m a t is m , an d  th e  
re m o v a l o f  h i s 'd e a f n e s s :  H e  is  n o w  a s h e a lth y  a n d  h e a r ty  a
m u le  a s  y o u  w ill  s e c  a n y w h e r e . T h e  re m o v a l o f  th is  d e a fn e s s  
w u s  p ro d u c e d  by  a n  e le c t r o - m a g n e t ic  c u r r e u t ,  e v o lv e d  b y  th e
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fd irt o f  h e r  b a c k ,  a m i in  h e r  h e .n l  a n d  n o o k , an a ls o  in  t ie r  
u w e r l im b s ; t h a t  sh e  co n  Id n o t  s le e p ; t h a t  s h e  h a d  n o  a p p e t ite  

f o r  fo o d  a n d  w as r a p id ly  w a s t in g  a w a y  in  f le s h ; a n d  i b a t h e r  s o e rc - 
l io n s  w e re  a ll  a b n o r m a l .  1 s a id  to  h im , “  W h y  d o n ’t, y o n  try  
M n e  t i g h t ? "  t o  w h ic h  ho r e p l ie d , *• I  h a v e  t h o u g h t  o f t l r n l ,  b u t  
y o u  k n o w  b o w  i t  is  w ith  w iv e s ; th e y  w ill  f r e q u e n t ly  r e je c t  t h e  
a d v ic e  o f  a  h u s b a n d , w h ile  t h e y  w o u ld  a c c e p t  i t  i t ' o ffe re d  by  
a n y  o n e  e ls e .  T h i s  h a s  d e t e r r e d  m e  f r o m  r e c o m m e n d in g  
b lu e  l ig h t ,  h u t  I  t h i n k  t h a t  I f  y o u  s h o u ld  r e c o m m e n d  it  to  h e r  
s h e  w il l  a d o p t  i t ,  fo r  s h e  h a s  g r e a t  c o n f id e n c e  in  y o n r  ju d g 
m e n t . "  L to ld  h im  t h a t  T w o u ld  m ost, c e r t a in ly  r e c o m m e n d  it 
t o  h e r .  A c c o r d in g ly  w o  w e n t  u p  t o  h e r  s i t t in g  r o o m  in  th e  
s e c o n d  s to r y  o f  th e  m a in  b u i ld in g ,  h a v iu g  a  s o u th e r n  e x p o 
s u r e , th e  h o u s e  b e in g  o n  th e  s o u th e r n  s id e  o f  th e  s t r e e t ,  W o  
fo u n d  h e r  s e a te d  a t a n  o p e n  w in d o w , th e  th e r m o m e te r  tip  in 
t h e  n i n e t i e s ;  s h e  w a s  lo o k in g  v e ry  m is e r a b le ,  g r e a t ly  e m a c i 
a te d , s a llo w  in  c o m p le x io n ,  i n d ic a t in g  e x t r e m e  ill h e a l t h ,  a n d  
h e r  v o ic e  v e r y  f e e b le .  O n  in q u ir in g  o f  h e r  r e la t iv e  to  t l .• • 
•into o f  h e r  h e a l t h ,  s h e  d e s c r ib e d  i t  v e r y  m u c h  a s  h e r  h u sb a n d , 
t h e  d o c to r ,  h a d  d o n e . W h e n  t  h a d  p u t  t o  h e r  th e  s a m e  q u e - 
t io n  I  h a d  p r o p o s e d  to  h e r  h u s b a n d , v i z : “  W h y  d o n ’t  y o u  try  
b lu e  l i g h t ?  "  “ O i l ! "  s h e  re p lie d . “ I  h a v e  t r ie d  s o  m a n y  t h in g - ,  
a n d  h a v e  h a d  so  m a n y  d o c to r s  t h a t  I  a m  o u t  o f  c o n c e i t  o f  a ll 
r e m e d ie s ;  norm  o f  th e m  h a v e  d o n e  m e  a n y  g o o d ; L d u u ’ t 
b e l ie v e  t h a t  a n y t h in g  c a n  r e lie v e  m e .’ ’ T o  w h ic h  I  r e m a r k e d , 

“  N o n s e n s e  ! y o u  h a v e  m a n y  y e a r s  o f  l i fe  y e t  r e m a in in g , an d  it' 
y o u  w ill t r y  b lu e  l i g h t  y o u  w ill  l iv e  t o  e t i jo v  t h e m ."  T o  
w h ic h  « h e  a n s w e re d , “ A r e  y o u  in  e a r n e s t :  )>o y o u  r e a lly  
t h i n k  t h a t  b lu e  l ig h t  w o u ld  d o  m e  a n y  g o o d  ? ”  “  C e r ta in ly  !5' 
I  -a id , l  d o ,  o r  1 w o u ld  n o t  re c o m m e n d  it: t o  y o u  ; m y  e x p e 
r ie n c e  w ith  i t  fu lly  jn s t i t io s  m y  o p in io n .”  S h e  th e n  s a id  sh e  
w o u ld  t r y  i t ,  a n d  a s k e d  m e  h o w  i t  s h o u ld  b e  a p p lie d . 1 th en  
to ld  h e r  a n d  b u r  h u sb a n d  in  w h a t  m a n n e r  th e  a p p lic a t io n  n f  
b lu e  l ig h t  in  h e r  c a s e  sh o u ld  h e  m a d e , a n d  h o w  o f te n  a n d  
w h e n  it s h o u ld  h e  r e p e a te d , a n d  th e y  b o th  p ro m is e d  th a t  th e  
t r ia l  W ith  i t  s h o u ld  b e  m a d e  th e  n e x t 'd a y .

S i x  d a y s  a f t e r  th is  in t e r v ie w  I  r e c e iv e d  a  n o te  fr o m  th e  
d o c to r , a s k in g  m e  to  s e n d  h im  s o m e  c o p ie s  o f  m y  m e m o ir  on 
b lu e  l ig h t ,  & e .,  w h ic h  l ie  w ish e d  to  fo rw a rd  to  s o m e  o f  b is  
d is ta n t  fr ie n d s , a n d  a t  th e  c lo s e  o f  i t  h o  h a d  w r i t t e n :  “  Y o u  
w ill b e  s u r p r is e d  to  le a r n  th a t  s in c e  m y  w ife  l ia s  b e e n  u n d e r  
tliu  b lu e  g la s s ,  h e r  h a i r  o n  th e  h e a d  h a s  b e g u n  to  g r o w , n o t  
m e r e ly  lo n g e r , h u t in  p la c e s  o n  h e r  h e a d  w h e r e  t h e r e  w as 
n o tie  n ew  Im ir i s  c o m in g  o u t  t h i c k .”  T h is  w a s  c e r ta in ly  a n
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u n e x p e c te d  e f f e c t ,  b u t  i t  d is p la y e d  a n  e v id e n t  a c t io n  cm t h e  
s k in ,  a n d  so  f a r  w a s  e n c o u r a g in g .  T w o  d a y s  a f t e r  th e  r e c e i p t  
o f  th is  n o te  I  c a l le d  t o  s e e  t h e  d o c to r ,  a n d  w h ile  h e  w a s  
g i v in g  m e  a n  a c c o u n t  o f  th e  e x p e r im e n t  w ith  t h e  b lu e  l i g h t ,  
h is  w ife  e n te r e d  th e  o f f ic e , a n d  c o in in g  t o  m e , s h e  s a id , •• O h ,  
g e n e r a l  ! I  urn so  m u c h  o b lig e d  to  y o u  fo r  h a v in g  r e c o m m e n d e d  
to  m e  t h a t  b lu e  l ig h t  ! "  “  A h  ! "  s a id  I ,  “  i s  i t  d o in g  y o u  a n y  
g o o d ? ”  ‘ ‘ Y ob, ”  s h e  s a id , “  th e  g r e a t e s t  p o s s ib le  g o o d . I> o  
j ’o u  k n o w  t h a t  w h e n  I  n u t  m y  n u k e d  fo o t  u n d e r  th o  b l u e  l i g h t ,  
nil m y  p a in s  in  th e  l im b  c e a s e  ? ”  1  in q u ir e d , “  I s  t h a t  a  f a c t ? ”
S h e  a s s u re d  m e  t h a t  i t  w a s , a n d  th e n  a d d e d , “  M y  m a id  t e l l s  
m o t h a t  m y  h a i r  is  g r o w in g  n o t m e r e ly  lo n g e r  o n  m y  h e a d , 
b u t in  p la c e s  th e r o  w h ic h  w e re  b a ld  n e w  h a i r  i s  c o m in g  o u t  
t h i c k . "  S h e  a ls o  s a id  t h a t  th o  p a in s  i n  h e r  b a c k  w e r e  le s s ,  
a n d  t h a t  th e r e  w a s  a  g e n e r a l  im p r o v e m e n t  in  th e  c o n d i t io n  o f  
h e r  h e a lt h .

T h r e e  w e e k s  a f te r w a r d s , o n  v is i t in g  th e m , th o  d o c to r  to ld  
m o t h a t  th e  a r r a n g e m e n t  o f  b lu e  a n d  s u n l ig h t  h a d  b e e n  a  
c o m p le te  s u c c e s s  w ith  h is  w i f e ;  t h a t  h e r  p a in s  h a d  le f t  h e r ;  
th a t  s h e  n o w  s le p t  w e ll ;  h e r  a p p e t i t e  b a d  r e tu r n e d , a n d  t h a t  
s h e  h a d  a lr e a d y  g a in e d  m u c h  f le s h . I l l s  w ife , a  fe w  m o m e n ts  
a f te r w a r d s , in  p e r s o u , c o n f ir m e d  th is  s ta te m e n t  o f  h e r  h u s b a n d , 
a n d  h e  a d d e d  : “  F r o m  m y  o b s e r v a t io n  o f  th e  e f fe c ts  o f  th is  
a s s o c ia te d  b lu e  a n d  s u n l ig h t  u p o n  m y  w ife -,  I  r e g a r d  i t  a s  t h o  
g r e a t e s t  s t im u lu u t  a n d  m o s t  p o w e r fu l  to n ic  t h a t  I  k n o w  o f  in  
m e d ic in e . I t  w ill lie  in v a lu a b le  in  ty p h o id  c a s e s , c a s e s  o f  d e 
b i l i t y ,  n e r v o u s  d e p r e s s io n s , a n d  th o  l i k e . ’ ’ I t  w ait a t  l i d s  t im e  • 
. ‘ m l t lie  f ir s t  s y m p to m s  in  th e  im p ro v e d  c o n d it io n  o f  t h e  h e a lt h  
o f  th e  P r in c e  o f  W a le s ,  w h o  h a d  b e e n  d a n g e r o u s ly  i l l  in E n g 
la n d , w e re  a n n o u n c e d , w h e n  th e  d o c to r  a d d e d : “ N o w , in  th is  
cast* o f  th e  P r i n c e  o f  W a l e s ,  c o u ld  h e  h a v e  b e e n  s u b m it te d  1.« . 
th is  t r e a tm e n t  w i t h  th e  a s s o c ia  to d  b lu e  a n d  s u n l ig h t  h a th a , 
h is  r e c o v e r y  w o u ld  b o  in  o n e - t e n t h  p a r t  o f  th e  t im e  th a t  i t  w ilt  
t a k e  u n d e r  th e  u su a l t r e a t m e n t ."

I in tr o d u c e  h o r o  a  c o p y  o f  th e  l e t t e r  t h a t  I  r e c e iv e d  fro m  
th is  p h y s ic ia n ,  D r . S. w .  B e c k w i t h ,  o n  th is  s u b je c t .  I t  i s  ns 
fo llo w s , v iz .  : *

“ Electrical Instîtcte, 1220 Walnut street,
“  .Ph i l a d e l p h i a ,  Septem ber 21,1871 .

'• Zb G eneral A . J .  Pleasanton.
-  My Dear S ir :— I n  fo llo w in g  ont. th e  s u g g e s t io n s  from you 

a t  our la te  c o n v e r s a t io n  c o n c e r n in g  th e  a p p lic a t io n  o f  th e  u sso -

■
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d a t e d  b lu e  l if th t  o f  th e  s k y  a n d  s u n lig h t  fo r  th e  c u r e  o f  d e b il i ty  
im d  n e rv o u s  e x h a u a U u u , I  h a v e  fo u n d  s o n ic  v e r y  s in g u la r  
r e s u lts .

“ T he- a p p l ic a t io n  o f  y o u r  th e o r y  to  t h e ’c u lt iv a t io n  o f  p la n ts  
m n l th e  d e v e lo p m e n t  o f  a n im a l l ife , h a s  b e e n  w o n d e r fu lly  au c- 
e e3 H lu l; b u t  i t  w il l ,  in  c e r ta in  c o n d it io n s  o f  h u m a n  » u tte r in g , 
p ro v e  to  b e  a fa r  g r e a t e r  b le s s in g  t o  m a n k in d , i f  ju d ic io u s ly  
u s e d . A s  a n  i l lu s t r a t io n ,  1 o t te r  th e  fo llo w in g  fa c ts , v i a :

“ M y  w ife  h a d  b e e n  s u f fe r in g  fro m  n e rv o u s  i r r i ta t io n  and  
e x h a u s t io n ,  w h ic h  r e s u lte d  in  s e v e r e  n e u r a lg ic  a n d  r h e u m a t ic  
p a in s , d e p r iv in g  h e r  o f  s le e p  a n d  a p p e t ite  fo r  fo o d , a n d  p ro 
d u c in g  In  h e r  g r e a t  d e b il i ty ,  a c c o m p a n ie d  b y  a  w a s t in g  aw ay  
o f  h e r  b o d y , a n d  c h a n g in g  th e  n o r m a l c h a r a c t e r  o f  h e r  s e c r e 
t io n » .

u I  hinl p re p a re d  a  w in d o w  w ish f itte d  w ith  b lu e  g la s s ,  w h ic h  
w a s  in s e r te d  in  o n e  b a ll ' o f  o n e  o f  th e  w in d o w s  in  h e r  s it t iu g -  
r> 'inn. T h e  sa sh  o f  th e  o t h e r  h a l f  o f  th e  s a m e  w in d o w  w as 
f it te d  w ith  u n o o lo u re d  g la s s ,  th e  w in d o w  h a v in g  a s o u th e r n  e x 
p o s u re , a n d  r e c e iv in g , fr o m  t e n  a n d  a  h a l f  o ’c lo c k  a . at. t i l l  
fo u r  o 'c lo c k  r .  th e  fu ll b lu z o  o f  th e  s u n ’s  l ig h t .  T h e  sh u t- 
I c r s o t  th o  o t h e r  w in d o w  ( th e r e  b e in g  tw o  w in d o w s  i n  th e  
ro o m ) w e re  c lo s e d , e x c lu d in g  n il l ig h t  f r o m ‘ i t ,  a n d  l ig h t  w as 
a ls o  u s d u d e d  fro m  th e  u p p e r  sa s h  o f  th e  f i r s t  m e n tio n e d  
w in d o w .

“  T h i s  a r r a n g e m e n t  I  fo u n d  to  fu r n is h  to o  s t r o n g  a  h la e  lig h t 
fu r  m y  w ife 's  e y e s ;  a n d , b e s id e s , it w as not. in  a c c o r d a n c e  w ith  
y o u r  in s t r u c t io n s . S o  I  in t r o d u c e d  an  e q u a l n u m b e r  o f  p a n e s  
o f  c le a r  g la s s  a n d  o f  b lu e  g la s s  in t o  th e  s a s h , an d  th e n  m y  w ife  
e x p o s e d  to  t l iu  a c t io n  o f  th e s e  a s s o c ia te d  l ig h t s  th o s e  p a r ts  o f  
h e r  p e rso n  w h ic h  w e r e  th e  s u b je c t s  o f  h e r  n e u r a lg ia .  I n  th r e e  
m in u te s  a f te r w a r d s  th e  p a in s  w e re  g r e a t ly  s u b u n o d ;  a n d  in  
m u  m in u te s  a f t e r  h a v in g  r e c e iv e d  th o  l ig h t s  u p o n  h e r  p e rs o n , 
th e y  a lm o s t  e n t i r e ly  c e a s e d  fo r  th o  t i m e  b e in g , w h e th e r  th e y  
w e r e  in  t h e  b o n d , l im b s , fe e t ,  o r  s p in e . W i t h  e a c h  a p p lic a t io n  
o f  t h e  s n n  a n d  b lu e  l ig h t  b a t h ,  relivf w a s  g iv e n  im m e d ia te ly . 
T h e r e  is  n o  d o u b t  in  m y  m in d  t h a t  in  e a s e s  o f  e x h a u s t io n  fro m  
lo n g -c o n t in n c d  fe v e r s  a n d  o t h e r  d e b i l i t a t in g  c a u s e s , t h e  a p p li
c a t io n  o f  t h i s  p r in c ip le  t h a t  y o u  h a v e  d is c o v e r e d  w ill  r e s to r e  
th o  p a t ie n ts  to  h e a lth  w i t h  a  r a p id ity  te n fo ld  g r e a t e r  th a n  c a n  
U - e lib e le d  b y  a n y  o t h e r  t r e a t m e n t  w ith in  m y  k n o w le d g e .
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“  C o n g r a tu la t in g  y o n  u p o n  y o u r  g r a n d  d is c o v e r y , n s  w e l l  in  
s c ie n c e  u s  in  a n im a l H y g ie n e ,

“ 1 r e m a in ,  v e ry  t r u ly  y o u r s ,

“ 8 .  W .  B E C K W I T H .

“  P .  8 . — P r o m  a  c lo s e  e x a m in a t io n  o f  th e  e f fe c ts  o f  th e s e  
a s s o c ia te d  l ig h ts  o f  th e  Him a n d  th e  f i r m a m e n t , I a m  o f  t h e  
o p in io n  that, th e y  fu rn is h  th e  g r e a t e s t  s t im u la n t  a n d  th e  m o s t  
p o w e rfu l to n ic  t h a t  I a m  a c q u a in te d  w ith  i n  m e d ic in e .

M V e r y  t r u ly  y o u r s ,

“ 8 .  W .  B E C K W I T H . "

A b o u t  th is  t im e  ( S e p t e m b e r ,  1 8 7 1 ) ,  o n e  o f  m y  e o n s, a b o u t  2 3  
y e a r s  o f  a g e ,  a  r e m a r k a b ly  v ig o u ro u s  und  m u s c u la r  y o u n g  m a n ,  
w as u f i l ic t e a  w ith  tt s e v e r e  a t t a c k  o f  s c ia t ic a ,  o r  r h e u m a t is m  o f  
th e  s c ia t ic  n e r v e , in  h is  l e f t  h ip  a n d  t h ig h ,  fr o m  w h ic h  h e  h a d  
b e e n  u n a b le  to  o b ta in  a n y  r e l ie f ,  th o u g h  th e  u su a l m e d ic a l  a s  
w e ll  as  g a lv a n ic  re m e d ie s  h a d  b e e n  a p p lie d , l i e  h a d  b e c o m e  
la m e  fro m  it ,  a n d  h e  s u ffe re d  m u c h  p a in  in  h is  a t t e m p t s  t o  
w a lk .

I  a d v ise d  h im  to  t r y  th e  a s s o c ia te d  su n  nnd b lu e  l ig h t ,  b o t h  
u p o n  h is  n a k e d  s p in e  a n d  h ip , w h ic h  h e  d id  w ith  s u c h  b e n e f i t  
i h u t a t  th e  en d  o f  th r e e  w e e k s  a f t e r  t a k in g  t h e  first, o f  th e s e  b a t h s  
• it' l ig h t , e v e ry  s y m p to m  o f  t h e  d is o r d e r  d is a p p e a re d , a n d  h e  
b u s lia d  n o  r e tu r n  o f  i t  s in c e — a  p e r io d  n o w  o t  t h r e e  y e a r s .

S o m e  t im e  s in c e  tw o  o f  m y  fr ie n d s , M a jo r  G e n e r a ls  8 ----------
u m l I ) -------- , o f  th e  U n ite d  S t a t e s  r e g u la r  a r m y , w o re  o n  d u t y
I n  t h i s  c i t y .  O n  m a k in g  th e m  a  v isit, a t  t h e i r  o f f ic ia l  r e s id e n c e ,
1 s a w  o n  th e  w in d o w -le d g e  a s  1  e n te r e d  th e  ro o m , a p i e c e  o f  
b lu e  g la s s  o f  a b o u t  th e  s iz e  o f  o n e  o f  t l io  p a n e s  o f  g la s s  in  t h e  
w in d o w . A f t e r  s o m e  c o n v e r s a t io n , G e n e r a l  D . s a id  to  in®, 
y o u  n o t ic e  t h a t  p ie c e  o f  b lu e  g la s s  o n  o u r  w in d o w -lo d g e ? "  I 
s a id , " I  h a d  o b s e r v e d  i t . "  “ D o  y o u  k n o w  w h a t  it. is  th e r e  f o r  ?”  
T o  w h ic h  I  r e p lie d , t h a t  “ I  d id  n o t ! "  l i e  th e n  s a id , “ I  w ill  t e l l  
y o u — S .  a n d  I  h a v e  b e e n  s u f fe r in g  v e r y  m u c h  fr o m  r h e u m a t is m  
m  o u r  fo re -a rm s , fr o m  th e  e lb o w - jo in ts  to  o u r  f in g e r s ’ e n d s ;  
s  u n e t im e s  o u r  f in g e r s  w e re  so  r ig id  th a t  w e  c o u ld  n o t  h o ld  a  
p e n — w e  h a v e  t r ie d  a lm o s t  e v e ry  re m e d y  th a t  w a s  e v e r  h e a r d  
o f  fo r  r e l i e f ,  b u t  w ith o u t  a v a il ;  a t  la s t  1  s a id  t o  8 . ,  s u p p o s e  w e  
t r y  P le a s o n t o n ’s b lu e  g la s s ,  to  w h ic h  h e  a s s e n te d — w h e n  l  s e n t  
fo r  th e  g la s s  a n d  p la c e d  it, o n  t h e  w in d o w -le d g e . W h e n  t h e  s u n  
b e g a n  a b o u t  te n  o ’c lo c k  in  th e  m o r n in g  t o  th r o w  i t s  l i g h t
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t h n m g h  th e  g la s s  o f  th e  w in d o w , w e  to o k  o f f  o u r  c o a t« , ro lle d  
u p  o u r  s h i r t s le e v e s  t o  t h e  s h o u ld e r s , a n d  th e n  h e ld  o u r  n u k ed  
a r r a s  u n d e r  th e  b lu e  a n d  s u n l i g h t ;  iu  t h r e e  fla y s  th e r e a f te r ,  
h a v in g  ta k e n  e a c h  d a y  o n »  o f  th e s e  s u n -b a th s  f o r  8(1 m in u te s  
o n  o u r  a r m s , th e  p a in s  in  th e m  c e a s e d , a n d  w e h a v e  n o t  had  
lin y  r e tu r n  o f  th e m  s in c e — w e a r e  c u r e d ."

I t  is  n o w  m o r e  th a n  tw o  y e a r s  s in c e  th e  d a te  o f  m y  v is i t  to  
t h e s e  o f f ic e rs . T w o  m o n th s  u g o  G e n e r a l  S .  to ld  m o t h a t  h e  
h a d  n o t  h a d  a n y  r e tu r n  o f  th e  " r h e u m a t is m , n o r  d id  lie  th in k  
t h a t  G e n e r a l  IX  had  h a d  a n y — G e n e r a l  tf. in  th e  m e a n t im e  h a d  
b e e n  e x p o s e d  to  e v e ry  v ic is s i tu d e  o f  c l im a t e , fro m  th e  A t la n t ic  
O c e a n  to  W a s h in g to n  T e r r i t o r y ,  on th e  P a c if ic ,  a n d  fr o m  th e  
d h t b  d e g r e e  o f  n o r th  la t itu d e  to  th e  ( !  u l f  o f  M e x ic o ,  a n d  G e n e r a l  
1». w as th e n  s ta t io n e d  in  th e  fa r  N o r th .

i n  th e  b e g in n in g  o f  M a r c h ,  1X 78. I w as c a lle d  u p o n  b y  M r . 
H e n r y  H . H o llo w a y , a  v e ry  r e s p e c t a b le  g e n t le m a n , d o in g  b u si 
n e s s  in  th is  c i ty  as  a  b o o k s e l le r ,  w h o  c a m e  to  c o n s u lt  m e  o il  
th e  s u b je c t  o f  I l l s  m o th e r 's  i l ln e s s ,  a n d  t o  a s k  m y  o p in io n  in  
r e g a r d  to  th e  p r o p r ie ty  o f  u s in g  b lu e  a n d  su n lig h t, b a th s  in  
h e r  c a s e . H o  s ta te d  tliu t h is  m o th e r  h a d  b e e n  c o n fin e d  to  h e r  
b e d  f o r  m o r e  th a n  tw o  m o n th s , a n d  t h a t  s h e  w a s  s u f fe r in g  e x 
c r u c ia t in g  p a in s  in  h e r  h e a d , s p in e  a n d  o t h e r  p a r ts  o f  h e r  b o d y ; 
th a t  s h e  co u ld  n o t  b e a r  t o  lie  m o v e d  in  h o d ; th a t  s h e  c o u ld  n o t  
s le e p , a n d  h a v in g  n o  a p p e tite , s h e  w a s  ra p id ly  w a s t in g  a w a y  
in  f le s h  a n d  s t r e n g t h ;  t h a t  h e r  p h y s ic ia n  h a d  n o t  b e e n  a b le  to  
m a k e  a n y  im p r e s s io n  u p o n  h e r  m a la d y , a n d  th a t  th e  fa m ily  
w e r e  In  d e s p a ir  le s t  s h e  s h o u ld  d i e ;  th a t  i t s  m e m b e r s  h a d  b e e n  
s u m m o n e d  to  h e r  b e d s id e  t h a t  a f te r n o o n  to  s e e  h e r  p r o b a b ly  
fo r  th e  la s t  t im e , a n d  i f  I  th o u g h t  t h a t  th e s e  b lu e  a n d  s u n l ig h t  
b a t h s  w o u ld  r e lie v e  h is  m o th e r ,  h e  w ish e d  t o  h a v e  th e m  tr ie d . 
F r o m  h is  a c c o u n t  i t  w as e v id e n t  t h a t  h e r  s i t u a t io n  w a s  c r i t i 
c a l ,  an d  t h a t  t h e r e  w a s  a  S e r io u s  d is tu r b a n c e  o f  th e  e le c t r ic a l  
e q u i l ib r iu m  in  h e r  s y s t e m ; I  to ld  h im  v e ry  f r a n k ly  th a t  f 
t h o u g h t  h is  m o th e r  c o u ld  b e  g r e a t ly  b e n e f ite d  by  th e  u s e  o f  th e  
s a id  o a th s  o f  l ig h t ,  a n d  1 in fo r m e d  h im  h o w  a n d  h o w  o f te n  
t h e s e  b a th s  o f  l ig h t  s h o u ld  b e  a d m in is te r e d , l i e  e x p re s s e d  
i i i m s c l f  m u c h  g r a t i f ie d  b y  m y  e x p la n a t io n s  a n d  s a id , th a t  h e  
w o u ld  u r g e  h is  m o th e r  a n d  h e r  p h y s ic ia n  to  g iv e  th e m  a  fa ir  
t r i a l .  I  r e c e iv e d  fr o m  h im  s u b s e q u e n tly  a  le t t e r ,  o f  w h ic h  th e  
fo llo w in g  is  a  c o p y , v i z :

“  P hiladelphia , April Ijth ,  1S 73. 

" 7 b  General A . J .  Pleaaonton.
•* D e a r  S i b  :— K n o w in g  th a t  y o u  h a v e  b o o n  a s s id u o u s ly  in v e s -
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t i g a t i n g  th e  c u ru tiv u  p r o p e r t ie s  o f  bln«.* l ig h t  ( fu r  h u m a n  
d is e a s e s )  fo r  s e v e r a l  y e a r »  p a s t , a  f e o l i n g o f  g r u t itu d o  p ro m p ts  
n lo  to  ta k e  th e  l ib e r t y  o f  c o m m u n ic a t in g  a  fe w  fa c ta  t h a t  m a y  
b o  o f  s o m e  i n t e r e s t  t o  y o u .

“ A b o u t  s ix  w e e k s  s in c e  I  h e a r d  y o u  e x p la in in g  t o  a n  ac
q u a in ta n c e  o f  y o u r s ,  th e  w a y  in  w h ic h  b lu e  l ig h t  s h o u ld  be 
a r r a n g e d  in  w in d o w s, s o  a s  t o  t a k e  s u n -b a th s  t h e r e b y .  In  
e m i m e n d in g  th e  c la s s e s  o f  in v a lid s  t h a t  w o u ld  l ie  b e n e fite d  
b y  s u c h  b a th s , y o u  m e n tio n e d  th o s e  a tH icto d  w it h  s p in o u s  or 
n e r v o u s  d is e a s e s .

“ I  w a s  a n  in te r e s te d  a u d i t o r ;  fo r  m y  m o th e r ,  M a r g a r e t  C  
H o l lo w a r ,  r e s id in g  iii C h e s te r f ie ld  to w n s h ip , l iu r l ln g to n  
e o u u ty . N e w  J e r s o y ,  h a d  th e n  b e e n  c o n fin e d  to  h e r  lied  fur 
a b o u t  tw o  m o n th s , h e r  e n t i r e  n e r v o u s  s y s te m  b e in g  a p p a r
e n t ly  in c u r a b ly  a f fe c te d . I t  w a s  p r o b a b ly  a  r e g u la r  crtn su iitp - 
t io n  o f  th e  n e r v e s . S h e  a p p e a re d  t o  b e  w a s t in g  a w a y  very 
ra p id ly , a n d  w e  h a d  b u t  l i t t le ,  i f  a n y , h o p e  o f  h e r  re c o v e ry .

“ A t  m y  r e q u e s t , a f t e r  f ir s t  o b t a in in g  th e  fu ll c o n s e n t  o f h e r -  
e c l f  a n d  th e  a t te n d in g  p h y s ic ia n , b lu e  w in d o w  l ig h t s  (pur- 
c h a s e d  fr o m  F r e n c h ,  R ic h a r d s  & C o .,  o f  th is  c i t y ,)  w o r e  suitu . 
b ly  a r r a n g e d  i n  th u  w e s t  w in d o w s o f  h e r  r o o m , f l ic  e a s t  w in
d o w s b e in g  to o  m u c h  s h a d e d  b y  t r e e s  t o  a d m it  th e  l ig h t  p ro
p e r ly . D u r in g  th e  f ir s t  w e e k  t h e r e a f t e r ,  t h e  w e a th e r  w a s  so 
u n fa v o r a b le  th a t  o n ly  o n e  s u n - b a th  c o u ld  b e t a k e n ;  b u t  the 
n e x t  w e e k ,  th r e e  o r  fo u r  w e re  t a k e n  o n  c o n s e c u t iv e  d a y s .

“  F r o m  t h e  c o m m e n c e m e n t  o f  h e r  s ic k n e s s ,  s h e  h a t  n o t  been 
a b le  to  s it  up m o re  th a n  a  fe w  m in u t e s  e a c h  d a y , , usf. w h ile  
th e  n u rs e  m a d e  th e  b e d ;  b u t  in  a  le w  d a y s  a f t e r  t ie  sev era l 
« o n - b a th s  w o re  t a k e n  in  s u c c e s s io n , sh e  s u r p r is e d  th e  e n tire  
fa m ily  b y  g e t t in g  u p  a n d  d r e s s in g  h e r s e l f  w h ile  th e y  w e re  at 
b r e a k f a s t .  S h e  p r o b a b ly  o v e r -e x e r te d  h e r s e l f  a s  s h e  w a s  not 
so  w ell fo r tw o  o r  t h r e e  d a y a  th e r e a f te r .  H o w e v e r , s h e  co n 
t in u e d  t o  im p ro v e  v e ry  r a p id ly , a n d  h a s  n o w  a lm o s t  o r  en tire ly  
r e g a in e d  h e r  u su a l h e a l t h .

“ T m a y  ju s t  h e r e  s ta te  th e  m o s t  im p o r ta n t  p e r c e p t ib le  effects 
o f  th e  s u n -b a th .

“  D u r in g  m o s t  o f  th e  t i m e  o f  h e r  i l ln e s s ,  m o t h e r  su ffered  
fro m  a n  in te n s e  p a in  in  th e  u p p e r  p a r t  o f  th e  s p in e  a n d  in  her 
h e a d , a n d  th e  g a lv a n ic  b a t t e r y  hu d  b e e n  f r e q u e n t ly  a n d  re g u 
la r ly  used  in  th e  h o p e  o f  m i t ig a t in g  it .  T h e  sun-bath .-: re 
l ie v e d  th is  p a in  v e ry  m a t e r ia l ly ;  a n d  a ls o  in d u c e d  a  profiwu
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p e r s p i r a t io n  t h a t  r e lie v e d  th e  in t e r io r  o r g a n s  fro m  t h e i r  o b 
s t r u c t io n s ,  a n d  w h ic h  r e l i e f  m e d ic in e s , a s  w e ll a s  th e  g a lv a n ic  
b a t t e r y ,  h a d  fa i le d  t o  p ro d u c e .

“  T h e s e  a ro  th e  im p o r ta n t  fa c ta  in th e  e a se .

“ T h e  a t te n d in g  p h y s ic ia n  w o u ld  p r o b a b ly  m a in ta in  t h a t  th e  
r e m e d ia l  v ir t  ue w a s  m a in ly  o r  a l t o g e t h e r  in  h is  m e d ic in e s , h u t 
t h e  c ir c u m s t a n c e s  a r e  s u c h  a s  t o  in d u c e  th e  b e l i e f  t h a t  m o t h e r ’s 
s p e e d y  r o e o v e ry  w a s  in  a  g ro a t  d e g r e e  a t t r ib u t a b le  t o  th e  c u r a 
t i v e  p ro p e r t ie s  o f  t h e  b lu e  g la s s .  l a i n  s o  fu lly  c o n v in c e d  o f  
t h i s  t h a t  I  s h a l l  h e r e a f t e r  u se  th e  g la s s  in  a  s im ila r  w a y , in  a ll  
c a s e »  o f  p r o t r a c te d  s ic k n e s s  in  m y  o w n  fa m ily , w h e n e v e r  p r a c 
t i c a b l e .

“ V e r y  r e s p e c t fu l ly  y o u r s ,  & c .,

“ H E N R Y  H . H O L L O W A Y ,
“ N o . 5  S o u th  T e n t h  s t r e e t ,  P h i la d e lp h ia ,  P a . ”

T h i s  la d y  so o n  a f te r w a r d s  r e c o v e r e d  l ie r  u s u a l g o o d  h e a lt h , 
a n d  o n  i t s  r e -e s ta b l is h m e n t , bIig m a d e  s e v e r a l  v is it s  to  h e r  so n s  
r e s id i n g  h e r e . I n  tw o  o f  th e s e  v is i t s ,  I  h a d  th e  p le a s u re  to  
p e e  h e r .  I n  o n e  o f  th e  in te r v ie w s  t h a t  I  h a d  w ith  h e r ,  sh e  
t n l d  m e  t h a t  fo r  tw o  y e a r s  p r io r  t o  t h e  u s e  o f  th o s e  b a th s  o f  
l i g h t  a lio  h a d  h a d  n o  p e r c e p t ib le  p e r s p ir a t io n ,  b u t  t h a t  a f t e r  th e  
t h i r d  o f  th e s e  l ig h t  b a th s ,  a  m o s t  c o p io u s  p e r s p ir a t io n  b r o k e  
o u t  a l l  o v e r  h e r  p e r s o n , b u t  p a r t ic u la r ly  p ro fu s e  o n  l ie r  n e c k  
a n d  s h o u ld e r s , a n d  t h a t  s h e  h a d  c a l le d  h e r  d a u g h t e r  to  w itn e s s  
i t ,  w h o  s c r a p e d  i t  w ith  h e r  h a n d s  fr o m  h e r  n o c k  a n d  s h o u ld e r s  as  
n  g r o o m  d o e s  f r o m  a  h o r s e  t h a t  h a s  b e e n  h a rd  d r iv e n  o r  r id d e n  
i n  s u m m e r . S h e  d a te s  h e r  r e c o v e r y  fr o m  t h e  r e s to r a t io n  o f  
l i e r  p o w e r  t o  p e r s p ir e , w h ic h  s h e  a t t r ib u t e d  to  th e  e f fe c t  o f  th e  
A s s o c ia te d  s u n  a n d  b lu e  l ig h ts .

I  a d d re sse d  a  n o te  t o  th e  a t t e n d in g  p h y s ic ia n  in  th is  c a s e , 
a s k i n g  fr o m  h im  a  s ta te m e n t  o f  th e  c a s e , w ith  i t s  d ia g n o s is , & c. 
F r o m  l i i s  r e p ly  I  m a k e  th e  fo l lo w in g  e x t r a c t ,  v i z :  “  M r s . I I .  
h a d  b e e n  s i c k  s o m e  tw o  o r  t h r e e  w e e k s  w ith  e x c e s s iv e  s p in a l  
i r i t a t io n  a m o u n t in g  t o  p a r t ia l  p a r a ly s is  o f  th e  r i g h t  s id e , w ith  
i n t e n s e  n e u r a lg ia  fr o m  th e  o c c ip u t  d o w n  to  th e  fo o t ,  in c lu d in g  
t h e  r i g h t  a r m . T h i s  c o n d it io n  w a s  g r e a t ly  im p ro v e d  b e fo r e  
t h e  b in e  g la s s  w a s  u s e d . S h e  w a s  a lm o s t  f r e e  f r o m  p a in , b u t  
n e r v o u s  i r i t a t io n  r e m a in in g  a t  th is  t i m e  I  m a d e  u se  o f  th e  
g a l v a n i c  b a t te r y , w h ic h  s h e  t h o u g h t  d o n e  h e r  a  g r e a t  d e a l o f  
g o o d -
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“ I  t h i n k  i t  w a s  s o m e  tw o  o r  t h r e e  d a y s  a f t e r  th a t ,  th e  
l ig h t  w a s  u s e d . S h e  s a y s  t h a t  s h e  t o o k  i t  a b o u t  tw e lv e  
a l to g e th e r ,  f r o m  a  q u a r te r  to  a  h a l f  h o u r  e a c h  t im e .

“ Y o u  c a n  d ra w  y o u r  o w n  c o n c lu s io n , i f  th e r e  w a s  a n y  b e n e  
d e r iv e d  fr o m  b lu e  l ig h t .

“ M y  d e a r  s i r ,  I  w o u ld  n o t  h a v e  y o u  im a g in e  t h a t  I  d o  nc 
h a v e  a n y  fa i th  in  y o u r  th e o r y , fo r  L c o n f id e n t ly  b e l ie v e  th a t  
h a s  a  m o s t  p o w e r fu l  in f lu e n c e ,  b o th  o n  th e  a n im a l a n d  
b le  k in g d o m s .

“  I  s h o u ld  l ik e ,  a t  s o m e  f u tu r e  p e r io d , to  g iv e  i t  a  f a i r  t r i a l :  
c o n s e q u e n t ly , i f  i t  w o u ld  n o t  b e  e n c r o a c h in g  to o  m u c h  o n  y o u r -  
t im e ,  f  s h o u ld  l ik e  v e ry  m u c h  to  h e a r  fro m  y o u  in  r e g a r d  t o  
y o u r  e x p e r ie n c e  o f  i t s  a p p l ic a t io n  a n d  r e s u l t ,  th e  m a n n e r  and  
m o d e  b y  w h ic h  i t  m a y  b e  u s e d , a n d  s h o u ld  th e r e  b e  a u y  
b e n e f i t  d e r iv e d  b y  i t s  u s e , I  w o u ld  m o s t  c h e e r f u l ly  t r a n s m i t  
t h a t  f a c t  to  y o u .

“  R e s p e c t f u l ly  y o u rs ,
“  J .  G. L .  W H I T E H E A D .

“ Crosswicks, A p ril 2d, 1873.”

I  h a v e  in tr o d u c e d  h e r e  t h e  e x t r a c t  fr o m  t h e  l e t t e r  o f  D r . 
W h i t e h e a d  m e r e ly  to  s h o w  th e  d e s p e r a te  c o n d it io n  o f  h is 
p a t ie n t ,  h e r  a g o n iz in g  s u f fe r in g , a n d  th e  w e ll  fo u n d e d  a p p re 
h e n s io n s  o f  th e  p a t ie n t 's  fa m ily — t h a t  th e  s itu a t io n  o r  th e  
p a t ie n t  w a s  e x t r e m e ly  c r i t i c a l ,  a n d  fu l ly  ju s t i f ie d  th e  u s e  ev eu  
o f  e x p e r im e n t  w ith  a  n ew  p r a c t ic e ,  in  th e  a t te m p t  to  r e lie v e  
h e r .  W h e n  th e y  sa w  th a t  th e  e x p e d ie n ts  r e s o r te d  t o  d u r in g  
h e r  lo n g  s ic k n e s s  h a d  fa i le d  to  p ro d u c e  th e  d e s ire d  r e s u lts ,  D r . 
W h i t e h e a d ,  h im s e lf ,  is  s ta te d  b y  M r . H o llo w a y  to  h a v e  g iv e n  
h is  fu ll  c o n s e n t  to  h a v e  th e  e x p e r im e n t  w ith  th e  b lu e  l ig h t  
m a d e  in  th e  c a s e  o f  M r s . H o llo w a y , s h e  a lso  d e s i r in g  i t ,  w h ic h  
is  c o n c lu s iv e  t h a t  s h e  h a d  n o t  b e e n  s o  m u c h  b e n e f i te d  b y  h is  
t r e a t m e n t  o f  h e r  a s  to  w is h  t o  c o n t in u e  i t  lo n g e r ,  a n d  t h a t  h e  
a lso  w a s  in  d o u b t  a s  t o  i t s  e f f ic a c y  fr o m  th e  a d o p t io n  o f  a n o t h e r  
p r a c t ic e .

A b o u t  th is  t i m e ,  M r . H . T I. H o llo w a y , th e  g e n t le m a n  w h o s e  
m o t h e r ’s  e a s e  i s  g iv e n  a b o v e , b e in g  a  g r e a t  s u f fe r e r  f r o m  r h e u 
m a t is m , fr o m  w h ic h  h e  h a d  b e e n  u n a b le  to  o b ta in  r e l i e f ,  
d e te r m in e d  t o  t r y  in  h is  o w n  p e rs o n  th e  e ff ic a c y  o f  th e  su n  
a n d  b lu e  l ig h t  b a t h ,  a n d  a f t e r  h a v in g  te s te d  i t  t o  h i s  e n t i r e  
s a t is f a c t io n , a d d re s s e d  m e  a  l e t t e r ,  a s  fo llo w s , v i z :



“ P hiladelphia, October 17th, 1873.
* ‘ G en. A . J .  Pleasanton.

“ Dear Sir :— I n  the spring of 1872, 1 was afflicted with the 
r h e u m a t i s m  (sciatica,) for nearly two months, and I  suffered 

f r o m  a  recurrence of the same, at intervals, until last spring. 
A t  t h a t  tirn o  the surprising effect which your blue glass s u n 
b a t h s  produced in restoring my mother to health (an a c c o u n t  
o f  w h ic h  I  sent you a few months since,) induced me to try 
th e  s a m e  for the rheumatism.

“  I  t o o k  t h r e e  o r  fo u r  s u c h  b a t h s  o f  su n  a n d  b lu e  l ig h t ,  in  
a c c o r d a n c e  w ith  y o u r  d ir e c t io n s ,  a n d  h a v e  h a d  n o  r e tu r n s  o f  
th e  r h e u m a t is m  B in ce , a l th o u g h  s ix  m o n th s  h a v e  n o w  e la p s e d ; 
and I  h a v e  b e e n  m u c h  e x p o s e d  in  s to r m y  w e a t h e r .  M y  lim b s  
h av e  been a  l i t t l e  s t i f f ,  b u t  w ith o u t  p a in ,  tw o  o r  th r e e  t im e s  
d u r in g  lo n g  c o n t in u e d  s to r m s , w h ic h  w a s  p r o b a b ly  o w in g  to  
the m e r c u r y  c o n t a in e d  in  th e  d ru g s  t a k e n  b y  m e , w h e n  f ir s t  
u tta ck e d  in  1 8 7 2 .

“ I  h a v e  d e fe r r e d  w r i t in g  to  y o u  o n  th e  s u b je c t  fo r  s e v e r a l  
m o n th s , s o  t h a t  s u f f ic ie n t  t im e  m ig h t  e la p se  t o  b o  s u r e  o f  th©  
p e rm a n e n c e  o f  th e  e f fe c t  o f  th e  b lu e  g lu s s  s u n b a th s .

“ I  a m  fu lly  c o n f id e n t  t h a t  a  f a i r  t r ia l  o f  s a id  s u n b a th s  w ill  
seld om  i f  e v e r  fa i l  to  c u r e  th e  r h e u m a t is m , a n d  I  w is h  th a t  s o  
sim ple a n d  in e x p e n s iv e  a  c u r a t iv e  a g e n t  m a y  s p e e d ily  b e c o m e  
p o p u larized .

“ V e r y  r e s p e c t fu l ly ,

“ H E N R Y  H . H O L L O W A Y .
“ N o . 5  S o u t h  1 0 th  s t r e e t ,  P b i l a .”

In  th e  f u r t h e r  c o n s id e r a t io n  o f  th is  s u b je c t ,  I  in tr o d u c e  h e r e  
to m e e x t r a c t s  fr o m  a  l e t t e r  r e c e iv e d  fr o m  I ) r .  R o b e r t  I io h la n d .  
a d is t in g u is h e d  p h y s ic ia n  r e s id in g  in  N e w  Y o r k .

“ N ew Y ork, Ju ly  lSlh, 187-3.
“ G eneral A . J .  Pleasonton.

“ S i r :— D r .  M c L .  to ld  m e , th r e e  d a y s  s in c e , th a t  y o u  h o d  
w ritten  t o  him about a n e w  e d it io n  o f  y o u r  h ig h ly  in t e r e s t in g  
p a m p h le t on blue light th a t  y o u  w e r e  p r e p a r in g , t h a t  w o u ld  
co n ta in  additional results t h a t  y o u  b a d  o b ta in e d  in  y o u r  e x p e r i
m en ts  with blue light as a  h e a l in g  p o w e r . I  c a n  r e a d ily  
b e lie v e  in  i t s  e f f ic a c y , a n d  I  v e ry  m u c h  r e g r e t  t h a t  I  h a v e  b e e n  
u n a b le  to  continue m y  o w n  e x p e r im e n ts  in  th e  s a m e  d ir e c t io n ,  
by w h ic h  many n e w  f a c t s  w o u ld  h a v e  b e e n  d e v e lo p e d  in  a l l
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l ik e l ih o o d  t o  th e  g r e a t  b e n e f i t  o f  B u ffe r in g  h u m a n ity . B e  th a t 
¡is  i t  m a y , y o n  d e s e rv e  th e  w a r m e s t  t h a n k s  fo r  h a v in g  e x te n d e d  
y o u r  e x p e r im e n ts  s o  f a r ,  m a k i n g  t h e  p r o fe s s io n a l  p h y s ic ia n s  to> 
fe e l  a s h a m e d  t h a t  n o n e  o f  th e m  th o u g h t  i t  w o r th  t h e i r  w h ile  
t o  d ra w  p r a c t ic a l  c o n s e q u e n c e s  fr o m  y o u r  e x p e r im e n ts  in  th e  
d e v e lo p m e n t  o f  a n im a l a n d  v e g e ta b le  l i f e .  A s  t h e  e f fe c t  o P  
b lu e  lig h t, i s  id e n t ic a l  w ith  1 o a f  ores ’ i t  m ig h t  b o  o f  in t e r e s t  
t o  y o u  to  h e a r  o f  s o m e  s u r p r is in g  p h e n o m e n a  p ro d u c e d  on 
s e n s i t iv e  p e r s o n s  in  c o n n e c t io n  w ith  b lu e  lig h t, a n d  c o r r o b o r a 
t in g  th e  r e s u lts  o f  ‘od-force ' a n d  ‘  odified preparations. '

“  1 . C o m p a r e  w ith  y o u r  r e s u lt s  o f  th e  b lu e  l ig h t  o n  t h e  A ld e r 
n e y  h u ll c a l f  th e  s t a t e m e n t  o f  D r .  H e n r y  B .  i f o i n d ,  p a g e  IIG o Y  
m y  p a m p h le t  o n  * od-force.,' c a s e  N o . 1 7 , a n d  y o u  w il l  f in d  tin- 
s im ila r  s u r p r is in g  g r o w th  o f  b a b ie s , b y  u s in g  m y  ‘ ud-magnetiv 
s u g a r  o f  m i lk . '

“ 2 .  I  e x p o s e d , a b o u t  a  y e a r  a g o , a  m a n  s u f fe r in g  w ith  s e v e r e  
r h e u m a t is m  to  th e  in f lu e n c e  o f  th e  b lu e  l ig h t  t h r o u g h  tw o  
g la s s  p a n e s . H e  f e l t ,  a f t e r  f i f te e n  m in u te s ,  m u c h  r e l ie v e d , an d  
c o u ld  m o v e  a b o u t  w ith o u t  p a in s , h u t  c o m p la in e d  o f  a  n a s ty  
m e t a l l i c  t a s t e  o n  h is  to n g u e . T h e  s a m e  h a p p e n e d  t o  a  fr ie n d  
w h o  v is ite d  m o  d u r in g  o d o - m a g n e t iz in g  s u g a r  o f  m i lk ,  w h en  
I  p la c e d  h is  h a n d  in  t h e  b lu e  an d  v io le t  r a y s  o f  th e  p r is m .

“ D r .  I I a r d i8 ,  a s s is ta n t  p h y s ic ia n  o f  D r .  E .  B .  F o o t e ,  h a s  th e  
s a m e  metallic (c o p p e r )  t a s t e ,  w h e n e v e r  h e  t a k e s  s o m e  o f  m y  
« d o - m a g n e t ic  s u g a r  o f  m i lk ,  o n  h is  t o n g u e ;  a lso  D r . F i n e k o ,  a 
h ig h ly  e d u c a te d  a n d  r e l ia b le  p h y s ic ia n  in  B r o o k ly n ,  w h o  e x 
p e r im e n te d  a  g r e a t  d e a l  w i t h  o d -f o r c e  p ro d u c e d  b y  t h e  b lu e  
a n d  v io le t  r a y s  o f  th e  p r is m , a n d  w h o  p la c e d  th e  h a n d  o f  u 
m a n  w ith in  th e s e  r a y s , a n d  t h e  la t t e r  c o m p la in e d  o f  h a v in g »  
ta s te  l ik e  v e r d ig r is  o n  h is  to n g u e .

“ T h e s e  e x a m p le s  sh o w  t h a t  t h e  b lu e  a n d  v io le t  l ig h t  a n d  th e  
o d -f o r c e  g e n e r a te d  in  th is  w a y  a r e  o f  a n  e le c t r i c  p o s it iv e  n a tu r e  ; 
a n d  i t  i s  v e ry  m u c h  t o  b e  r e g r e t t e d  t h a t  P r o f e s s o r  V o u  I te ic h e n -  
b a c h  r e v e r s e d  th e  p o le s , a n d , in  h is  w o r k s , c a l ls  th is  p o le , 
w h ic h  is  a n a lo g ic a l  in  i t s  e f fe c ts  to  th e  positive pole o f  a n y  e le c 
t r i c  o r  e le c t r o -m a g n e t ic  a p p a r a tu s , t h e  ‘  o d ic -n e g a t iv e  o n e , ’ 
c a u s in g  b y  th a t  u s e le s s ly  an  u n a v o id a b le  c o n f u s io n ."

I n  t h e  la t t e r  p a r t  o f  M a r c h ,  1 8 7 4 ,  I  r e c e iv e d  a  l e t t e r  fro m  
M a jo r - G e n e r a l  C h a r le s  W .  S a n fo r d , l a t e  th e  c o m m a n d e r  o f  
th e  N a tio n a l  G u a r d  o f  th e  c i t y  o f  N e w  Y o r k ,  o f  w h ic h  th e  fo l
lo w in g  is  a  c o p y :
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“ T o  Major-General Pleasonton,
“  1*18 S p r u c e  s t r e e t ,  P h i l a . ,  P a .

“  General :— W i l l  y o u  o b l ig e  m e  w ith  a  c o p y  o f  y o u r  p a m - 
7 'l i lc t  u p o n  th e  u se  o f  b lu e  c la s s  ? I  h a d  s o m e  t im e  s in c e  an 
o p p o r t u n i t y  to  r e a d  it., a n d  h a v in g  a n  in v a lid  d a u g h te r ,  h e r  

p liv s ie ia n  w a s  in d u c e d  to  t r y  th e  e x p e r im e n t  o f  h a v in g  b lu e  
g lu e s  in s e r te d  in  h e r  w in d o w s . S h e  h a s  b e e n  m a te r ia l ly  b e n e -  
■fited b y  i t s  u s e , a n d  I  a m  a n x io u s  to  in v e s t ig a te  th e  s u b je c t .

“  S h e  h a s "a ls o  a  n u m b e r  o f  p la n ts  in  h e r  s i t t in g - r o o m , w h ic h  
h a v e  g r o w n  a n d  f lo u r is h e d  in  an  e x t r a o r d in a r y  m a n n e r  u n d e r  
its  in f lu e n c e . I  a m , G e n e r a l ,  v e r y  r e s p e c t fu l ly ,

“  Y o u r  o b e d ie n t  s e r v a n t ,

“ C H A R L E S  W .  S A N F O R D .”

E x t r a c t  fro m  a  l e t t e r  o f  D r .  R o b e r t  R o h ln tu l, o f  N e w  Y o r k ,  
re c e iv e d  b y  m e  in  J u n e ,  1 8 7 4 .

“ N e w  York, Ju n e  2 8 ,  1 8 7 4 .
"To General A . J .  Pleasonton,

“  P h i la d e lp h ia .
“ S i n : —  . . . . .  S e v e r a l  g e n t le m e n  h a v e  m a d e  s o m e  

e x p e r im e n ts  w ith  b lu e  l ig h t  u n d e r  m y  d ir e c t io n ,  w ith  v e r y  
fav o u ra b le  r e s u l t s ,  e s p e c ia lly  D r .  L .  F i s h e r ,  in  a  c a s e  o f  g e n e r a l  
d eb ility  a n d  e x h a u s t io n , a n d  D r .  M c L a u r y , in  a  c a s e  o f  v e ry  
tro u b le so m e  tu m o r .

“ V e r y  r e s p e c t fu l ly  y o u r s ,  t r u ly ,
“  D l i .  R O B E R T  R O H L A N D .”

E x t r a c t  fr o m  a  l e t t e r  o f  D r .  W m . M . M c L a u r y ,  o f  N e w  
Y o r k , r e c e iv e d  b y  m e  in  A u g u s t ,  1 8 7 4 .  ,

“  To General Pleasonton, P h iln .

“ Dear Si r :— U n d e r s ta n d in g  th r o u g h  D r .  R .  R o b  la n d  th a t

Jon are a b o u t  t o  p u b lis h  a  n e w  e d it io n  o f  y o u r  a r t ic le  o n  th e  
lue rav, w ith  s o m e  a d d it io n a l  m a t t e r ,  I  s u p p o s e  t h a t  y o u  

would like to  h e a r  o f  m y  e x p e r ie n c e  th e r e w ith .

“  I  regret t o  s t a t e  t h a t  m y  e x p e r ie n c e  is  a s  y e t  v e ry  l im i te d ,  
but I  h a v e  g r e a t  h o p e s  t h a t  b y  e x te n s iv e  e x p e r im e n ts ,  w ith  
careful o b s e r v a t io n , w e  w ill y e t  A nd i t  t o  b e  a n  im p o r ta n t  
agent in  c o m b a t in g  d is e a s e .
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............................. “ I n  a  l i t t le  g i r l ,  o n e  m o n th  o ld , w a s  fo u n d  a
h a rd  r e s is t in g  tu m o u r  a b o u t th e  s iz e  o f  u r o b in ’s e g g ,  in  th e  
f lu b -m a x illu ry  r e g io n  o f  th e  le ft  s id e . I h a d  i t  p la c e d  in  su ch  
a  p o s it io n  th a t  th e  r a y s  o f  l ig h t  th r o u g h  a  b lu e  g la s s  sh o u ld  
im p in g e  u p o n  i t  o n e  h o u r ,  a t  le a s t ,  e a c h  d a y . T h i s  tu m e fa e- 
t lo n  d is a p p e a r e d  e n t i r e ly  w ith in  f o r t y  d a y s .

“  T h e  c h i ld  h a a  d e v e lo p e d  a s t o n i s h i n g ly ;  is  n o w  sev en  
m o n th s  o l d ;  is  e x c e e d in g ly  b r ig h t  a n d  h a p p y ;  h a s  n o t  k n o w n  
a n  h o u r 's  s ic k n e s s  o r  d is c o m fo r t .  I t s  p e c u l ia r  f r e e d o m  fro m  
in f a n t i le  i l l s  I  a t t r ib u t e ,  a t  le a s t  in  s o m e  d e g r e e ,  to  th e  in flu e n c e  
o f  th e  b lu e  l ig h t .

“  W i t h  g re a t, r e s p e c t ,  v o u r s ,
“  W M . M . M c L A U U Y .

“ New Y ork Citv, August 20ih, 1874."

S o m e  t im e  s in c e ,  M r - .  C . ,  th e  w ife  o f  M a jo r - G e n e r a l  C . ,  a 
d is t in g u is h e d  o f f ic e r  o f  th e  U n ite d  S t a t e s  r e g u la r  a r m y , to ld  
m e  t h a t  o n e  o f  h e r  g r a n d c h i ld r e n , a l i t t l e  b o y  a b o u t  e ig h te e n  
m o n th s  o ld ,  h a d  f r o m  h is  b ir t h  h a d  s o  l i t t le  u s e  o f  h is  legs 
t h a t  h e  c o u ld  n e it h e r  c r a w l nor w a lk , a n d  w a s  apparently SO 
e n fe e b le d  in  th o s e  l im b s  t h a t  s h e  b e g a n  t o  fear t h a t  th e  ch ild  
w a a  p e r m a n e n t ly  p a r a ly z e d  in  th e m .

T o  o b v ia te  s u c h  a n  a f f l ic t io n , s h e  r e q u e s te d  th e  m o th e r  o f  
th e  c h i ld  t.o s e m i h im , w ith  h is  tw o  y o u n g  s is te r s ,  to  p la y  in 
t h e  e n tr y  o f  th e  s e c o n d  s to r y  o f  h e r  h o u s e , w h e r e  s l ie  had 
f i t te d  u p  a  w in d o w  w ith  b lu e  a n d  p la in  g la s s  in  e q u a l  p ro p o r
t io n s . T h e  c h i ld r e n  w e r e  a c c o r d in g ly  b r o u g h t  t h e r e  a u d  w ere  
a l lo w e d  t o  p la y  fo r  s e v e r a l  h o u r s  in  th is  la r g e  e n t r y  o r  h ah  
u n d e r  th e  m ix e d  su n  a n d  b lu e  l ig h t .  I n  a  v e r y  fe w  d a y s , M r-.
C --------- to ld  m e  t h a t  th e  c h i ld  m a n ife s te d  g r e a t  im p ro v e m e n t
in  th e  s t r e n g th  o f  i t s  l im b s , h a v in g  le a r n e d  t o  c l im b  b y  a 

h a ir ,  to  c ra w l a n d  to  w a lk , a n d  t h a t  h e  w a s  th e n  a s  p ro m is in g  
u c h i ld  a s  a n y  o n e  is  l ik e ly  to  s e e .

•

I n  th e  c a s e  o f  th e  c h i ld ,  w h o s e  p r e m a tu r e  b i r t h  o ccu re d  
a t  tIic  n a v a l s ta t io n  a t  M o u n d  C i t y ,  in  I l l in o is ,  C o m m o d o re  
G o ld s h o r o u g h  w a s  in fo r m e d  b y  i t s  m o th e r ,  a  s h o r t  t im e  s in c e , 
t h a t  i t  h a d  c o n t in u e d  to  im p ro v e  in  h e a l t h ,  s iz e  a n d  v ig o u r, 
s in c e  th e  C o m m o d o re  h a d  la s t  s e e n  i t ,  a n d  th a t  i t  w a s  th e n  a 
p e r f e c t  s p e c im e n  o f  in f a n t i le  d e v e lo p m e n t.

T h e  c a s e  o f  th is  c h i ld ,  d e s c r ib e d  b y  C o m m o d o re  G o ld s 
h o r o u g h , is  a  v e r y  r e m a r k a b le  o n e , f o r ,  h a v in g  b e e n  p re m a 
t u r e ly  h o r n , i t  m a y  b e  p r e s u m e d  t h a t  i t s  o r g a n iz a t io n  w a s  nut



a s  c o m p le t e ly  d e v e lo p e d  a s  i t  w o u ld  h a v e  b e e n  lm d  i t  fu lf i l le d  
t h e  e n t i r e  p e r io d  o f  i t s  g e s t a t io n — a n d  c o n s e q u e n t ly  i t  w o u ld  
s e e m  th a t  th e  a s s o c ia t io n  o f  th e  b lu e  a n d  su n  l ig h t  h a d  re 
p a i r e d  a l l  t h e  d e f ic ie n c ie s  in  i t s  o r g a n is m s  e x i s t in g  a t  i t s  b ir th .

"W o h a v e , in  th e s e  in s ta n c e s  t h a t  I  h a v e  a d v a n c e d , m a n i 
f e s t a t i o n s  o f  th e  r e m a r k a b le  v a r ie t y  o f  p o w e rs  a s  d e v e lo p e d  in  
t h e  s e v e ra l c a s e s , n il d if fe r in g  fr o m  e a c h  o t h e r  in  t h e ir  v a r io u s  
d is o r d e r s ,  a n d  a ll  h a v in g  b e e n  r e s to r e d  t o  t h e i r  n o r m a l c o n d i
t i o n  o f  h e a lth  a n d  v i g o u r ;  a n d , in  s o m e  in s ta n c e s , h a v in g  hud 
t h a t  c o n d i t io n  in c r e a s e d  a n d  in te n s if ie d .

W e  h a v e  b a d  m o r ib u n d  f lo w e r in g  p la n ts ,  n o t  o n ly  a r re s te d  
i n  t h e i r  c o u rs e  o f  d e c a y , h u t  r o iu v ig o u r a te d , a n d  t h e i r  b e a u t i 
fu l  t in t s  o f  c o lo u r  g r e a t ly  im p ro v e d .

W e  h a v e  h a d  b r a n c h e s  o f  a  t r o p ic a l  f r u i t  t r e e ,  t h a t  w e re  
e x p o s e d  t o  th e  a c t io n  o f  b lu e  l ig h t ,  m a d e  h ig h ly  f r u i t f u l ,  w h ile  
o t h e r s  o f  th e  s a m e  t r e e ,  n o t s im ila r ly  e x p o s e d , b o r e  n o  f r u it , 
n tu l w e re  fe e b le  a n d  a p p a r e n t ly  u n h e a lth y .

W e  h a v e  an  im m a tu r e  in fa n t  c h i ld , d e fe c t iv e  in  i t s  d e v e lo p 
m e n t s  a t  i t s  b i r t h ,  m a d e  p e r f e c t  in  i t s  p a r t s ,  a n d  s tr e n g th e n e d  
? o  a s  t o  b e c o m e  a  s t r i k in g  in s ta n c e  o f  in f a n t i le  h e a lt h , v ig o u r  
a n d  b e a u ty .

W e  h a v e  b a d  in  a n o t h e r  in fa n t  c h i ld ,  o n ly  o n e  m o n th  o ld , 
a n  o b s t in a te  tu m o u r  to  h e  a b s o r b e d , a n d  a  d e g r e e  o f  b o d ily  
v ig o u r  im p a r te d  to  i t  th a t  d e fie d  th e  a t t a c k s  o f  a ll  in fa n t i le  
d is o r d e r s  a f t e r  th e  tu m o u r  h a d  d is a p p e a re d .

W e  h a v e  b a d  p o u lt r y  o f  th e  s a m e  v a r ie t y ,  h a tc h e d  o n  th e  
s a m e  d a y , p r e s e n t in g  s u c h  d if fe r e n t  s ta g e s  o f  a d v a n c e d  
d e v e lo p m e n t , a f t e r  th e  la p s e  o f  th e  s a m e  p e r io d  o f  t im e ,  to  
t h o s e  o f  s im ila r  p o u ltr y  r e a r e d  in  th e  c o m m o n  w a y , th a t  
in c r e d u l i ty  m u s t  y ie ld  to  w e ll  e s ta b l is h e d  f a c t ,  a u d  s u r p r is e  
g i v e  w a y  to  c o n v ic t io n .

W e  h a v e  h a d . t h e  v o c a l  p o w e r s  o f  a  s in g in g  b ir d , th a t  had  
c e a s e d  t o  s in g , a g a in  e x c i t e d ,  an d  i t s  m u s ic a l  to n e s  a g a in  
p o u re d  fo r th  w ith  g r e a t e r  f o r c e ,  r ic h n e s s  a n d  b e a u ty  th a n  i t  
h a d  b e fo r e  e v e r  d is p la y e d , t o  t h e  d e l ig h t  o f  a ll  w h o  h a v e  h o a rd  
it.

T h e  d e a f  h a s  b e e n  m a d e  t o  b e a r : in  a  d o m e s t ic  a n im a l ,  
i h e  m u le , w h ic h  f o r  n e a r ly  te n  y e a r s ,  a n d  p e r h a p s  lo n g e r , h a d  
h e a rd  n o t  a t  a l l ; m id  t h e  s t i ih ie s s  o f  h is  l im b s  w ith  r h e u m a -
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t is in  h a s  g iv e n  w a y  to  th e  n a tu r a l  e la s t i c i t y  o f  h is  n o r m a l  
c o n d it io n  o f  h e a lth . U n d e r  th is  m o s t  p o te n t  in f lu e n c e , la m b s  
t h a t  m a y  b e  u sed  f o r  th e  fo o d  a n d  c lo t h in g  o f  m a n , h a v e  b e e n  
-*o g r e a t ly  d e v e lo p e d  in  s o  s h o r t  a  t im e  t h a t  w e  m a y  r e a s o n a 
b ly  h o p e  t h a t  th e  r e a r in g  o f  d o m e s t ic  a n im a ls  fo r  fo o d  m a y  b e  
so  la r g e ly  e x te n d e d  a n d  im p r o v e d , t h a t  im m e n s e  n u m b e r s  o f  
m a n k in d  w h o , fro m  th e  c o s t l in e s s  o f  s u c h  fo o d  h e r e t o f o r e ,  
h ad  n e v e r  ta s te d  i t ,  m a y , i a  t h e  n e a r  f u t u r e ,  h e  n o  lo n g e r  d e 
p r iv e d  o f  th e  U30 o f  th is  m o s t  s t im u la t in g  a n d  n o u r is h in g  
a r t i c l e  o f  f le s h  d ie t .

l in t  th e  g r e a t e s t  v a lu e  o f  th is  a p p l ic a t io n  o f  b lu e  l i g h t ,  w ill 
h e  fo u n d  to  h e  in  i t s  c u r a t iv e  p o w e r  in  h u m a n  a n d  a n n u a l  d is 
o r d e r s  o f  h e a lt h .

I n  th e  c a s e s  b e fo r e  q u o te d  in  th e  h u m a n  fa m ily , r h e u m a t is m , 
b o t h  c h r o n ic  a n d  a c u te ,  n e u r a lg ia ,  w ith  i t s  a c c o m p a n im e n t  o f  
p a r t ia l  p a ra ly s is  a n d  v a r io u s  o t h e r  c o m p lic a t io n s ,  to r p o r  o f  th e  
lo w e r  e x t r e m it ie s  o f  a  c h i ld ,  n e a r ly  a m o u n t in g  to  p a r a ly s is ,  
h a v e  a ll  y ie ld e d  t o  th e  a p p l ic a t io n  o f  th e s e  v i t a l  fo r c e s  o f  l ig h t .  
M a y  w o  n o t  c o n g r a tu la te  m a n k in d  o n  th e  b le s s in g s  w h ic h  th is  
d is c o v e ry  fo re s h a d o w s ?

F o r  c e r e b r a l  d is o r d e r s , fro m  s o f t e n in g  o f  th e  b r a in  to  c o n 
firm e d  in s a n ity ,  I  w o u ld  r e s p e c t fu l ly  s u g g e s t  to  th e  m e d ic a l  p r o 
fe s s io n  fu ll t r ia ls  o f  th e  b lu e  a n d  s u n l ig h t  b a th s ,  to  h e  ta k e u  
b y  t h e i r  p a t ie n ts  at. l e a s t  o n c e  in  e v e ry  tw e n ty - fo u r  h o u r s  o n  t h e  
n a k e d  B p in e a n d  b a c k  o f  th e  h e a d . S h o u ld  th e y  s u c c e e d  in  
r e m o v in g  th e  d is o r d e r s  o f  th e  b r a in ,  w e  m a y , in  th e  n e a r  
fu tu r e , h e  r e lie v e d  o f  th e  c o s t  o f  b u i ld in g  a d d it io n a l  lu n a t ic  
a s y lu m s , a n d  in s a n it y  m a y  b o  c la ss e d  a s  a  c u r a b le  d is e a s e .

W T iile  th is  e d it io n  w a s  b e in g  p u t  th r o u g h  th e  p r e s s ,  I  
r e c e iv e d  t h e  fo llo w in g  c o m m u n ic a t io n  a n d  i t s  e n c lo s u r e  f r o m  
D r . R o b e r t  R o h la u d , a  d is t in g u is h e d  s c ie n t i s t ,  r e s id e n t  in  
N e w  Y o r k :

209 T hird A v e x ie , N ew Y ork. 1 
October ‘26th, 1874. (

D en. A. J .  P reasoktoit.
D ear S ir : — W it h  m y  w a r m e s t  t h a n k s  fo r  y o u r  la s t  k in d  

l e t t e r ,  I  h a v e , to -d a v , th e  p le a s u re  to  s e n d  y o u  e n c lo s e d , a t  la s t , 
th e  r e p o r t  o f  D r .  F i s h e r s  p a t i e n t ; a n d  a m  s t i l l  in  h o p e s  to  
s e n d  y o u  m o r e  n e x t  m o n th .

A c c e p t  th e  a s s u r a n c e  o f  m y  h ig h e s t  r e s p e c t ,  a n d  a l lo w  m o 
to  s ig n  m y s e lf , y o u r  m o s t  o b e d ie n t  a n d  g r a te fu l,

D r . R O B E R T  K O U L A N D .

I
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E n c lo s e d  in  t h e  a b o v e , w a s  t h e  fo llo w in g  s ta te m e n t, o f  t h e  
la .lv  w h o  h a d  b e e n  p la c e d  u n d e r  th e  in  tin  o n c e  o f  t h e  a s s o c ia te d  
l ig h t  o f  th e  su n  a n d  th e  b lu e  l ig h t  o f  th e  f ir m a m e n t , an d  th e  
b lu e  ra y s  e l im in a te d  fr o m  s u n - l ig h t  t r a n s m it t e d  th r o u g h  b lu e  
g l a s s :

“ A t  th e  r e q u e s t  o f  m y  a t te n d in g  p h y s ic ia n , D r . L o u is  
F i s h e r ,  I  w ill s ta te ,  a s  b r ie f ly  ns p o s s ib le , t h e  e f fe c ts  p ro d u ce d  
u p o n  m e  b y  th e  t r a n s m is s io n  o f  th e  s u n 's  r a y s  th r o u g h  b lu e  

¿ g la s s :

“  H a v in g  b e e n  an  in v a lid  fo r  n e a r ly  th r e e  y e a r s ,  a n d  fo r  th e  
I n s t  h a lt ' o i  th a t  t im e  co n fin e d  e n t ir e ly  to  m y  ro o m s  o n  o n e  
t l  n o r , l  b e c a m e  s o  re d u c e d  b y  th e  lo n g  c o n f in e m e n t , a n d  m y  
n e r v o u s  s y s te m  s e e m e d  so  c o m p le te ly  b r o k e n  d o w n , th a t  a ll 
t o n i c s  lost, t h e i r  e f fe c ts ,  s lo o p  a t  n ig h ts  co u ld  o n ly  b e  o b ta in e d  
h y  th e  u se  o f  o p ia te s ,  a p p e t ite , o f  c o u r s e , th e r e  w a s  n o n e , and  
» scarce ly  a  v e s t ig e  o f  c o lo r  r e m a in e d , e i th e r  in  m y  lip s , f a c e  o r  
h a n d s — a s  a  lu s t r e s o r t  I  w a s  p la e o d , a b o u t  th e  1 ‘Jt.h  o f  J a n u -  
J irv , 1 8 7 4 ,  u n d e r  th e  in f lu e n c e  o f  b lu e  g la s s  ra y s . T w o  la r g o  
( la n e s  o f  th e  g la s s ,  e a c h  ati in c h e s  lo n g  b y  Id  in c h e s  w id e , w e re  
p la c e d  in  th e  u p p e r  p a r t o f  a  s u n n y  w in d o w  in  m y  p a r lo u r , a  
w in d o w  w ith  a  s o u th  e x p o s u r e , a n d  a s th e  b lu e  a n d  s u n l ig h t  
M  re a m e d  in to  th e  r o o m , I  s a t  in  i t  c o n t in u o u s ly — I  w as a ls o  
a d v ised  b y  D r . F i s h e r ,  to  ta k e  a  r e g u la r  s u n -b a th  o f  i t ;  a t  
least to  l e t  th e  b lu e  r a y s  fa ll d ir e c t ly  o n  th e  s p in e  fo r  a b o u t. 2 0  
or 8 0  m in u te s  a t  a  t im e ,  m o r n in g  a n d  a f t e r n o o n ;  b u t  th e  
e ffects  o f  i t  w e re  to o  s t r o n g  fo r  m e  to  b e a r ;  a n d  a s  I  w a s  p ro -

£ e a s in g  v e ry  fa v o r a b ly  b y  m e r e ly  s i t t in g  in  i t  in  m y  o r d in a r y  
e ss , th a t  w a s  c o n s id e r e d  s u f f ic ie n t .

“  Tn tw o  o r  th r e e  w e e k s  th e  c h a n g e  b eg a n , to  h e  v e ry  p e rc e p 
tib le . T h e  c o lo u r  b e g a n  r e t u r n in g  to  m y  f a c e , l ip s  a n d  h a n d s , 
m y n ig h ts  b e c a m e  b e t t e r ,  m y  a p p e t ite  m o re  n a tu r a l , a n d  m y  
s tre n g th  a n d  v i t a l i t y  t o  r e tu r n , w h ile  m y  w h o le  n e r v o u s  
sy s te m , w a s  m o s t  d e c id e d ly  s t r e n g th e n e d  a n d  s o o th e d .

“  I n  a b o u t  s ix  w e e k s , I  w a s  a llo w e d  to  try  g o in g  u p  a n d  d o w n  
a  fe w  s ta ir s  a t  a  t i m e ,  b e in g  a b le  to  t e s t  in  th a t  w a y  h o w  th e  
s tre n g th  w a s  r e t u r n in g  in to  m y  l im b s , a n d  b y  th e  m id d le  o f  
A p r il ,  w h e n  th e  s p r in g  w a s  s u f f ic ie n t ly  a d v a n c e d  to  m a k e  i t  
p ru d e n t fo r  r a e  t o  t r y  w a lk in g  o u t , 1 w a s  a b le  to  d o  so .

“ T h e  e x p e r im e n t  w a s  m a d e  a  p e c u l ia r ly  fa ir  o n e  b y  th e  
s to p p a g e  o f  a ll  to n ic s ,  & e ., a s  so o n  a s  th e  g la s s  w a s  p la c e d  in  
th e  w in d o w , a l lo w in g  m o  t o  d e p e n d  s o le ly  o n  th e  e f f ic a c y  o f  
th e  b lu e  l ig h t . ' ’
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A  d is t in g u is h e d  s u r g e o n  o f  t h i s  c i t y ,  o n  b e in g  m a d e  
a c q u a in te d  w ith  th e  r e m a r k a b le  v iv i fy in g  e f fe c ts  o f  t h i s  f o r c e ,  
in  s e v e r a l  o f  th e  c a s e s  m e n tio n e d  h e r e in ,  e x p r e s s e d  t o  t h o  
a u t h o r ,  th e  o p in io n  t h a t  th o  v i t a l iz in g  in f lu e n c e  o f  th e s e  a s s o 
c ia te d  c o lo u r s , w o u ld  p r o b a b ly  b e  fo u n d  t o  e r a d ic a te  s c r o f u la ,  
a n d  th e  t e r r ib le  d is e a s e s  w h ic h  h a v e  p ro d u c e d  i t ,  f r o m  t h e  
h u m a n  s y s te m — a  r e s u l t  n e v e r  y e t  a t ta in e d  b y  a n y  m e d ic a l  
t r e a t m e n t  n o w  k n o w n .

I f  th is  o p in io n  s h o u ld  p r o v e  t o  h e  w e ll  fo u n d e d , w h y  m a y  
w e  n o t  a n t ic ip a te  t h a t  tu b e r c u la r  c o n s u m p tio n  o f  th e  lu n g s  
m a y  h e  a r r e s te d  in  i t s  p r o g r e s s ,  i t s  a b s c e s s e s  a b s o r b e d  a n d  d is 
p e rs e d  b y  th e  p u r if ie d  b lo o d  t a k i n g  u p  th e  p n r u le n t  m a t t e r ,  
a n d  e i t h e r  d e c o m p o s in g  i t ,  o r  e l im in a t in g  i t  th r o u g h  th e  
v a r io u s  e x c r e t in g  c h a n n e ls  o f  th e  b o d y  ?*

I f  th is  la s t  m e n t io n e d  c a s e  h a d  fu r n is h e d  th e  o n ly  e x a m p le  
o f  th e  r e s to r a t iv e  in f lu e n c e  o f  b lu e  l ig h t  u p o n  d is o rd e re d  h e a l t h ,  
i t  s h o u ld  a w a k e n  in  th e  m e d ic a l  p r o fe s s io n , th r o u g h o u t  t h e  
w o r ld , a  d e s ir e  t o  in v e s t ig a te  th e  c a u s e s  a n d  s o u r c e s  o f  t h a t  
fo r c e  w h ic h  h a d  p ro d u c e d  s u c h  m a r v e lo u s  e ffe c ts .

L e t  u s  a t te m p t  a  s o lu t io n . T h e  ju x t a p o s i t io n  o f  p la in  
n n o o lo u r e d  g la s s  a n d  b lu e  g la s s  in  th e  p a s s a g e  o f  s u n l ig h t ,  
a n d  th e  t r a n s m it t e d  b lu e  l ig h t  o f  th e  f i r m a m e n t , a n d  t h e  
e l im in a te d  b lu e  r a y s  o f  t h e  s u n - l ig h t  th r o u g h  th e m  r e s p e c t iv e ly , 
e v o lv e s  a n  e le c t r o -m a g n e t ic  c u r r e n t ,  w h ic h  im p a r t s  t o  vegetiv - 
b l c  o r  a n im a l l i f e  s u b je c te d  t o  i t ,  an  e x t r a o r d in a r y  im p u ls e  to  
th e  d e v e lo p e m e n t  o f  t h e i r  r e s p e c t iv e  v ig o u r  a n d  g r o w th . 
T h e i r  v i t a l i t y  i s  s t r e n g th e n e d  s o  a s  to  r e s is t  d is e a s e , a n d  to  
th r o w  i t  o f f  in  th o s e  in s ta n c e s  i n  w h ic h  i t  h a d  a p p e a re d  b e fo r e  
h a v in g  b e e n  s u b je c te d  to  i t s  p o w e r.

• A friend of mine has sent me the following notice, viz:
“  Lif e  U nder Glass. “—The author of “ Life Under Glass.“ sends to tho 

Bouton Traiutrript, a letter giving some curious results of his experience in tlm 
use of coloured glass, as a medium for the transmission of tiie sun's rays in tho 
treatment of lung disease. The writer of the communication, being himself .1 
victim to weak lungs, gave special attention to the subject from personal a- well 
as professional Interest. His attention was directed to the matter by an accident 
in his own experience. During the autumn of 1863, he was home on •'sick 
leave” from the army, and was in the habit of frequenting the photograph gallery 
of a  friend. The operating room of (lie gallery was lighted bya skylighted light 
blue glass, and tho walls wute tinted of the same colour. lie soon noticed, that 
he invariably felt better after an hour or two passed in the gallery, and he w as 
firmly convinced that the beneficial effect was largely due to blue light. After 
the war, ho began a series of experiments among his patients by using blue 
glass. As the light from pure blue glass Is not entirely agreeable to tlm eye, bo 
alternated the panes with clear glass. This was an improvement, and lie’ went 
cm with his experiment until he attained the highest sanitary power in a  purple 
or light violet colour, the red, in tho staining, making the light pleasant to beur.
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T h e  v e lo c i ty  o f  l ig h t  o n  th e  e a r t h ’s s u r fa c e  h a s  b e e n  fornir! 
b y  L e o n  F o u c a u l t ,  b y  e x p e r im e n ts  m o s t  c a r e fu lly  c o n d u c te d , 
t o  b e  2 9 8 ,0 0 0  k i lo m e t r e s  o r  1 8 0 ,0 0 0  m ile s  p e r  s e c o n d  o f  t im e —  
n o w  o f  th e  s e v e n  p r im a r y  r a y s  o f  l ig h t ,  a l l  o f  th e m  e x c e p t in g  
th e  b lu e  r a y  a n d  p o s s ib ly  i t s  c o m p o u n d s , p u r p le , in d ig o  a n d  
v io le t ,  w h ic h  p e r h a p s  a r e  d e c o m p o s e d , a n d  th e  b lu e  ra y  
l ib e r a t e d ,  a r e  s u d d e n ly  a r r e s te d  in  t h e ir  m a rv e lo u s ly  ra p id  
c o u r s e ,  o n  c o m in g  in  c o n t r a c t w it h  th e  b lu e  g la s s .  T h i s  s u d d e n  
im p a c t  o f  th e  in te r c e p te d  ra y s  o n  th e  o u te r  s u r fa c e  o f  th e  b lu e  
g l a s s  w ith  t h i s  in c o n c e iv a b le  s p e e d , p r o d u c e s  a  la rg e  a m o u n t  
o f  f r ic t io n . L i g h t ,  th o u g h  im p o n d e r a b le ,  y e t  is  m a te r ia l ,  s in c e  
a c c o r d in g  to  th e  b o o k  o f  G e n e s is ,  G o d  sa id , “  L e t  l ig h t  b o  m a d e , 
a n d  i t  w a s  m a d e ” — a n d  th e  m o v e m e n t  o f  m a t t e r  u p o n  m a tte r , 
a lw a y s  p ro d u c e s  f r ic t io n . B y  f r ic t io n  e le c t r ic i t y  i s  e v o lv e d , and  
w h en  o p p o s ite  e le c t r i c i t ie s  m e e t  in  c o n ju n c t io n ,  t h e i r  c o n f lic t  
a c c o r d in g  t o  th e  c e le b r a te d  D a n is h  p h ilo s o p h e r , O e r s te d , d ev e lo p s  
m a g n e t is m . T h e  e le c t r i c i t y  p r o d u c e d  b y  th is  f r i c t io n  is  
n e g a t iv e , w h ile  th e  e le c t r i c a l  c o n d it io n  o f  th e  g la s s  i s  o p p o s ite , 
o r  p o s i t iv e , a n d  h e a t  i s  t h e r e f o r e  a lso  e v o lv e d  b y  t h e i r  c o n ju n c 
t io n . T h i s  h e a t  s u f f ic ie n t ly  e x p a n d s  th e  p o r e s  o f  th e  g la s s  to  
p a ss  th r o u g h  i t — a n d  th e n  y o u  h a v e  w ith in  th e  a p a r t m e n t ,  e le c 
t r i c i t y ,  m a g n e t is m , l i g h t  an d  h e a t— all e s s e n t ia l  e fe m e n ts ]o f  v ita l 
fo r c e . W it h o u t  l ig h t  a n d  h e a t ,  l i fe  c a n n o t  e x is t ,  a n d  e le c t r ic i t y  
a n d  m a g n e t is m  a r e  in d is p e n s a b le  t o  i t s  a c t iv e  v i t a l i t y .  T h is  
c u r r e n t  o f  e le c tr o -m a g n e t is m , w h e n  a llo w e d  t o  fa l l  u p o n  th e  
sp in a l c o lu m n  o f  a n  a n im a l ,  i s  c o n d u c te d  b y  i t s  n e r v e s  t o  th e  
b r a in ,  a n d  th e n c e  is  d is t r ib u te d  o v e r  i t s  w h o le  n e r v o u s  s y s te m , 
im p a r t in g  v ig o u r  to  a l l  th e  o r g a n s  o f  t h e  b o d y , a n d  s t im u 
la t in g  th e m  in t o  a c t iv e  e x e r c is e  : h e n c e  fo llo w s  r e s to r a t io n  to  
h e a lt h .

I n  th e  e a r ly  p a r t  o f  t h e  s u m m e r  o f  1 8 7 1 ,  h a v in g  ca u se d  to 
b e  p r in te d  a n  e d it io n  o f  m y  m e m o ir  w h ic h ,  a  s h o r t  t im e  b e fo r e , 
1 b a d  re n d  b e fo r e  y o u , I  d is t r ib u te d  c o p ie s  o f  i t  a m o n g  l i t e r a r y  
a n d  s c ie n t i f i c  in s t i tu t io n s ,  a n d  t o  s u c h  p e r s o n s  o f  c u l t u r e  a s  
w o re  l ik e ly  t o  b e  in t e r e s t e d  in  th e  in v e s t ig a t io n  o f  th o  s u b je c ts  
t r e a te d  o f  in  i t .  H a v in g  s e n t  s e v e r a l  c o p ie s  t o  W a s h in g to n  
c i t y .  I  r e c e iv e d  fro m  m y  fr ie n d s  th e r e  s u g g e s t io n s  to  t a k e  o u t 
L e t t e r s  P a t e n t  fr o m  th è  G o v e r n m e n t  o f  th e  U n ite d  S t a t e s  fo r  
m y n o w  d is c o v e r y , w h ic h  th e y  d e e m e d  to  b e  o f  th e  h ig h e s t  
im p o r ta n c e . A c c o r d in g ly , I  m a d e  an  a p p lic a t io n  to  th e  C o m 
m is s io n e r  o f  P a t e n t s  fo r  t h e  is s u e  o f  L e t t e r s  P a t e n t  th e r e o n . 
W h e n  t h e  a p p l ic a t io n  w a s  r e c e iv e d  a t  th e  P a t e n t  O ffic e , th e  
n o v e lty  o f  i t s  c h a r a c t e r ,  a n d  th e  w o n d e r fu l r e s u lt s  o f  th e  e x 
p e r im e n ts  o n  w h ic h  t h e  a p p l ic a t io n  h a d  b e e n  b a s e d , e x c i te d
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th e  g r e a t e s t  s u r p r is e  a m i in t e r e s t  a m o n g  th e  o f f ic e r *  o f  th e  
B u r e a u  oV P a t e n t s .  T h e  a p p lic a t io n  w a s  r e fe r r e d  b y  th e  
C o m m is s io n e r  t o  th e  E x a m in e r - in - c h ie f  o f  t h e  c la s s  o f  C h e m is 
t r y ,  w h o , a f t e r  n  fu ll  e x a m in a t io n  o f  th e  w h o le  s u b je c t ,  a s  I  w as 
in fo r m e d , r e p o r te d  fa v o u r a b ly  u p o n  th o  a p p l ic a t io n  a n d  r e c o m 
m e n d e d  t h e  is s u o  o f  L e t t e r s  P a t e n t .  A t  th is  s ta g e  o f  th e  
p r o c e e d in g , th e  C o m m is s io n e r  w a s  v is ite d  b y  th e  E x a m in e r - in -  
c h i e f  o f  th e  c la s s  o f  A g r ic u l t u r e ,  P r o f e s s o r  L  B r a i n e r d ,  o f  
O h io , a  v e r y  d is t in g u is h e d  s c ie n t i f i c  g e n t le m a n , w h o  s u g g e s te d  
to  th o  C o m m is s io n e r  t h a t  t h e  a p p l ic a t io n  h a d  r e c e iv e d  a  w r o n g  
r e f e r e n c e ;  t h a t  i t  s h o u ld  h a v e  b e e n  r e fe r r e d  to  h im  ns i t  c o n 
c e rn e d  p la n ts  a n d  a n im a ls ,  w h ic h  w e r e  i n t im a t e ly  a s s o c ia te d  
w ith  th o  c la s s  o f  A g r ic u l t u r e  u n d e r  h i s  c h a r g e .  T h e  C o m m is 
s io n e r  r e p l ie d , th a t  i t  c o n c e r n e d , a lso , C h e m i s t r y ;  b u t  i f  h e . 
P r o fe s s o r  B r a in e r d ,  d e s ire d  to  in v e s t ig a te  th e  s u b je c t ,  th e  
is s u e  o f  th o  L e t t e r s  P a t e n t  s h o u ld  b e  s u sp e n d e d  t i l l  t h a t  o p p o r
t u n it y  w a s  a ffo rd e d  h im — w h ic h  w a s  d o n e . I  w a s  th e re u p o n  
in fo r m e d  o f  i t ,  a n d  t h a t  th o  C o m m is s io n e r , in  v ie w  o f  th o  
g r e a t  im p o r ta n c e  o f  th e  a p p lic a t io n , a n d  o f  th e  n o v e lty  o f  th e  
p r in c ip le *  in v o lv e d  in  i t ,  w a s  d e s iro u s , b e fo r e  p r o c e e d in g  
f u r t h e r  in  th e  iss u e  o f  th e  L e t t e r s  P a t e n t ,  t o  se m i to  m y  fa r m  
in  th is  v ic in i t y ,  P r o fe s s o r  B r a in e r d ,  w h o , w ith  m y  p e r m is s io n , 
w o u ld  e x a m in e  in t o  th e  m a n n e r  in  w h ic h  m y  e x p e r im e n ts  h a d  
b e e n  c o n d u c te d , a n d  p a r t ic u la r ly  in v e s t ig a te  th e  w h o le  s u b je c t  
o f  t h e  a p p l ic a t io n . O n  th e  r e c e ip t  o f  th is  c o m m u n ic a t io n , I  
w r o te  to  th o  C o m m is s io n e r  o f  P a t e n t s ,  a n d  in fo r m e d  h im  th a t  
I w o u ld  ho v e r y  g la d  t o  r e c e iv e  F r o f e s s o r  B r a in e r d ,  a n d  to  g iv e  
h im  e v e ry  in fo r m a t io n  a n d  a ffo rd  h im  e v e ry  f a c i l i t y  f o r  m a k in g  
h is  in v e s t ig a t io n  in  m y  p o w e r.

A  fe w  d a y s  t h e r e a f t e r ,  th e  P r o f e s s o r  a r r iv e d  a t  m y  h o u s e  in 
S p r u c e  s t r e e t ;  a n d , o n  p r e s e n t in g  h i m s e l f  to  m e , h e  s a id :  
“  G e n e r a l ,  y o u  m u s t  r e c e iv e  t h i s  v i s i t  o f  m in e  a s  a  v e r y  h ig h  
c o m p lim e n t ,  s in c e  th e  C o m m is s io n e r  o f  P a t e n t s ,  in  e x tr e m e ly  
r a r e  c a s e s ,  e v e r  s e n d s  a n y  o n e  fro m  th e  o ffic e  fo r  in fo r m a tio n  
in  r e la t io n  to  a n  a p p l ic a t io n  fo r  a  P a t e n t ;  fo r  h e  r e q u ir e s  all 
s u c h  in fo r m a t io n  t o  h e  b r o u g h t  t o  h im . H e  h a s , h o w e v e r , in  
th is  c a s e  d e v ia te d  fr o m  h is  u s u a l c o u r s e , fro m  th e  g r e a t  in te r e s t  
h e  f e e ls  in  y o u r  a l le g e d  d is c o v e r y , a n d  h a s  s e n t  in e , th e r e fo r e , 
to  m a k e  th e  n e c e s s a r y  in v e s t ig a t io n . F o r  m y s e lf ,  I  w il l  say , 
th a t  I  h a v e  n o  p r e ju d ic e  fo r  o r  a g a in s t  th e  p r in c ip le s  a n n o u n c e d  
in  y o u r  s t a r t l in g  m e m o ir , a n d  I  c o m e  to  y o u  t o  m a k e  a  fa ir, 
h o n e s t  a n d  im p a r t ia l  e x a m in a t io n  o f  t h e  w h o le  m a t t e r .  I f  
y o u r  a v e r m e n ts , G e n e r a l ,  s h a ll  b e  s u s ta in e d  a f te r  I  sh a ll 
h a v e  e x a m in e d  th e  s u b je c t ,  I  w ill r e p o r t  fa v o u r a b ly  u p o n  y o u r
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a p p l ic a t io n ,  a n d  y o u r  L e t t e r s  P a t e n t  w ill  b e  is s u e d  fo r th w ith . 
S h o u l d  I ,  h o w e v e r , h a v e  a n y  d o u b ts  in  th e  m a t t e r  I  w ill  re p o r t  
a g a i n s t  t h e i r  i s s u e , a n d  y o u  w il l  n o t  g e t  y o u r  P a t e n t .”  T o  
t h i s  I  r e p lie d , “ T h a t  th e  f a c t s  in  th e  e a s e  m u s t  fu r n is h  t h e i r  
o w n  e v id e n c e , a n ti  I  w a s  p e r f e c t ly  s a tis f ie d  t o  a b id e  b y  h is  

j  u d g m e n t  th e r e o n , w h a te v e r  i t  m i g h t  h e .”  W e  th e n  p ro c e e d e d  
t o  m y  fa r m , w h e re  th e  p ro fe s s o r  r e m a in e d  th r e e  d a y s , d e v o tin g  
h i m s e l f  t o  a  c r i t i c a l  e x a m in a t io n  o f  th e  s u b je c t s  c o m m it te d  to  
h i m  fo r  in v e s t ig a t io n . O n  t h e  a f te r n o o u  o f  th e  t h i r d  d a y  w o 
v is i t e d  t i ie  g r a p e r y , a s  h e  h a d  o f te n  d o n e  b e fo r e , w h e r e  w e  
m e t  th r e e  p r o fe s s o r s  o f  c o l le g e s ,  w h o , a t t r a c te d  b y  th e  n o t ic e s  
o f  th e  e x p e r im e n ts  w h ic h  th e y  h a d  s e e n  in  th e  n e w s p a p e rs , 
h a d  c o m e  t o  th e  fa r m  t o  v e r i fy  f o r  th e m s e lv e s  th e  s ta te m e n ts  
th e y  ha<l re a d . F o r  p u r p o s e s  o f  v e n t i la t io n  in  t h e  g r a p e r y , I  
h a d  c a u s e d  to  h e  re m o v e d  fr o m  im m e d ia te ly  b e lo w  t h e  e a v e s  
•on th e  s o u th e a s te r n  s id e  t h e r e o f ,  fo r  th e  w h o le  le n g th  o f  th e  
h o u s e , tw o  p a n e s  o f  g la s s  in  w id t h ;  a n d  in  t h e i r  p la c e s  I  h a d  in 
tro d u c e d  g u lv a n iz c d  ir o n  w ire  c lo t h ,  w ith  m e s h e s  o f  a b o u t  o n e  
q u a r te r  o f  a n  i n c h  s q u a re . T h e  v in e s  p la n te d  o n  t h e  o u ts id e  
b o r d e r ,  a n d  tra in e d  th r o u g h  te r r a - c o t t a  p ip e s  in to  th e  g r a p e r y , 
a lo n g  i t s  w a lls  o f  g la s s , a n d  u p  t o  th e  r id g e  o n  t h e  s o u th e a s te r n  
s id e  o f  th e  g r a p e r y  h a d , w h e n  th e y  r e a c h e d  th is  w ire  c lo th , 
in  t h e ir  g r o w th  o n  th e  in s id e , s e n t  la te r a l  b r a n c h e s  th r o u g h  
i ts  m e s h e s  in to  th e  o u te r  a i r ,  w h ic h  h a d  g r o w n  t o  v a r y in g  
le n g th s  o f t e n ,  tw e lv e  o r  fo u r te e n  l’e e t  o n  t h e  o u ls id e  o f  th e  
g r a p e r y . T h e s e  la te r a l  b r a n c h e s  w e r e  c o v e r e d  w ith  fo lia g e —  
th e  in s id e  b r a n c h e s  fro m  th e  s a m e  s te m s  e x t e n d in g  to  th e  
r id g e  w e r e  l ik e w is e  c o v e r e d  w ith  t h e  d e n s e s t  f o l i a g e ;  h u t th e  
d if fe r e n c e  b e tw e e n  th e  in s id e  a n d  o u ts id e  fo l ia g e  w a s  m o s t  
d is t in c t ly  m a r k e d . T h e  in s id e  le a v e s , f r o m  th e  s a m e  ro o ts  
w h ic h  fu r n is h e d  th o s e  o n  th e  o u ts id e , w e r e  fu lly  s i x  o r  e ig h t  
in c h e s  r e s p e c t iv e ly  in  d ia m e te r ,  o f  th e  d e e p e s t  g r e e n  c o lo u r , 
a n d  so  p e r fe c t ly  h e a lt h y  t h a t  th e y  s e e m e d  m o r e  l ik e  w a x  le a v e s  
th a n  n a tu r a l  o n e s , w h ile  th o s e  o il  th e  o u ts id e  o f  th e  g r a p e r y , 
th o u g h  a b u n d a n t ,  w e re  n o t  m o r e  th a n  tw o  in c h e s  in  d ia m e te r , 
o f  a  p a le ,  s i c k l y ,  y e llo w is h  c o lo u r , in d ic a t in g  a  fe e b le  v i ta l i ty .
I  c a lle d  th e  a t te n t io n  o f  P r o f e s s o r  B r a in e r d  a n d  o f  th e  o t h e r

Iiro fe s s o rs  t o  th is  m o s t  m a r k e d  d if fe r e n c e  in  th e  r e s p e c t iv e  
e a v e s  in s id e  a n d  o u ts id e , a n d  th e y  a l l  u n ite d  in  th e  o p in io n  

th a t th is  e x a m p le  fu r n is h e d  t h e  m o s t  c o n c lu s iv e  i l lu s t r a t io n  o f  
th e  in f lu e n c e  o f  b lu e  l ig h t  o n  v e g e ta t io n  t h a t  c o u ld  b e  p ro d u c e d  
u n d e r  a n y  c ir c u m s t a n c e s . I l e r e  w e r e  b r a n c h e s  o f  v in e s  fro m  
th e  s a m e  r o o ts ,  c o v e r e d  w ith  fo l ia g e ,  d e r iv iu g  t h e i r  n u tr im e n t  
fro m  t h e  s a m e  s o u r c e s ,  th e  o u ts id e  le a v e s  e x p o s e d  to  a l l  th e  
in f lu e n c e s  o f  te m p e r a tu r e , l ig h t ,  h u m id ity  o r  d ry n e s s  o f  th e
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n a tu r a l  a tm o s p h e r e , a n d  y e t ,  s c a r c e ly  o n e - fo u r th  o f  t h e  s iz e  o f  
t h e ir  r e la t iv e s — th o s e  o n  th e  in s id e  ; a n d  in d ic a t in g  a n  e n f e e b le d  
a n d  t r a n s i t o r y  e x is te n c e .  W h i l e  th e  l a t t e r ,  r e v e l l in g  iu  t h e  
s t im u la t in g  fo r c e s  o f  th e  c o m b in e d  s u n l ig h t  a n d  b lu e  l ig h t  o f  
the s k y ,  h a d  a t ta in e d  n o t  m e r e ly  s iz e ,  b u t  a ls o  a n  e x u b e r a n c e  
o f  v ig o r  w h ic h  e x c i te d  t h e  g r e a t e s t  a s to n is h m e n t . P r o f e s s o r  
B r a in e r d  g a th e r e d  s o m e  o f  t h e  le a v e s  f r o m  t h e  o u ts id e  a n d  
iu s id e  b r a n c h e s  o f  t h e  s a m e  v in e s ,  w h ic h  h e  t o o k  w it h  h im  t o  
th e  P a t e n t  O ffic e  t o  b e  m e a s u r e d  a n d  p h o to g r a p h e d . T h e  
o t h e r  p ro fe s s o r s  d id  l ik e w is e  t o  e x h i b i t  t o  t h e i r  r e s p e c t iv e  
c la s s e s .

W h e n  P r o fe s s o r  B r a i n e r d  h a d  c o m p le te d  h is  e x a m in a t io n ,  
a n il  w a s  p r e p a r e d  to  r e tu r n  t o  W a s h in g t o n ,  h e  s a id  t o  m e , 
“  G e n e r a l ,  e v e r y th in g  t h a t  y o u  h a v e  a l le g e d  o n  t h i s  s u b je c t  o f  
b lu e  l ig h t  is  c o n f ir m e d ; Î  a m  p e r fe c t ly  c o n v in c e d  o tl t h e i r  
t r u t h .  O n  m y  r e tu r n  t o  W a s h in g t o n ,  1  w il l  m a k e  a  m o s t  
fa v o u r a b le  r e p o r t  o n  y o u r  a p p l ic a t io n , a n d  y o u r  L e t t e r s  P a t e n t  
w ill  b e  is s u e d  f o r th w ith . I  w ill  n o w  s a y  to  y o u , t h a t  b e fo r e  I 
l e f t  W a s h in g to n , th e  o f f ic e rs  o f  th e  P a t e n t  O ffic e  d is c u s s e d  
a m o n g  o u rs e lv e s  y o u r  a p p l ic a t io n , a n d  w e  c a m e  t o  t h e  c o n c lu 
s io n , u n a n im o u s ly , t h a t  i f  m y  in v e s t ig a t io n  s h o u ld  e s t a b l is h  
th e  v e r i t y  o f  y o u r  s ta te m e n ts  y o u  h a v e  m a d e  t h e  m o s t  im p o r t 
a n t  d is c o v e r y  o f  t h i s  c e n tu r y , t r a n s c e n d in g  in  im p o r ta n c e  e v e n  
t h a t  o f  M o r s e ’s  T e le g r a p h , w h ic h , a t  b e s t ,  fu r n is h e d  o n ly  u 
m e a n s  o f  c o m m u n ic a t io n  w ith  d is ta n t  p la c e s ,  w h ile  y o u r  d is 
c o v e r y  c o u ld  b e  b r o u g h t  h o m e  to  e v e ry  l iv in g  o b je c t  o u  th e  
p la n e t .  W e  f u r t h e r  t h o u g h t  t h a t  y o u r  p a t e n t  w o u ld  b e  o n e  
o f  th e  m o s t  v a lu a b le  t h a t  h a d  e v e r  b e e n  issu e d  in  th e  U n it e d  
S t a t e s .  I  c o n g r a tu la te  y o u  u p o n  y o u r  g r e a t  d is c o v e r y .”

T h e  P r o fe s s o r  a c c o r d in g ly  r e tu r n e d  t o  W a s h in g t o n ,  m a d e  
h is  r e p o r t ,  w h ic h , a s  h e  s a id  i t  w o u ld  b e ,  w a s  m o s t  fa v o u r a b le ;  
a n d  L e t t e r s  P a t e n t  fo r  m y  n e w  p r o c e s s  o f  a c c e le r a t in g  th e  
g r o w th  o f  p la n ts  a n d  a n im a ls  w e r e  is s u e d  t o  m e  o n  S e p t e m b e r  
2 G tb , 1 8 7 1 .

It. is  to  M o s e s , th e  la w g iv e r ,  t h e  g r e a t  le a d e r  o f  th e  
I s r a e l i t e s  in  t h e i r  E x o d u s  fr o m  E g y p t ,  in  t h e ir  p a s s a g e  a c r o s s  
th e  l i e d  S e a ,  a n d  in  t h e ir  s u b s e q u e n t  r e s id e n c e  iu  t h e  d e s e r t ,  
t h a t  w e  a r e  in d e b te d  fo r  o u r  k n o w le d g e  o f  th e  p la n  o f  th e  
D e i t y  i u  th e  c r e a t io n  o f  t h e  w o r ld . T h i s  n a r r a t iv e  o f  
M o s e s , a s  c o n ta in e d  in  th e  b o o k  o f  G e n e s is ,  h a s  b e e n  r e c e iv e d  
b y  C h r is t ia n  a n d  J e w i s h  p e o p le s , o f  a l l  n a t io n s , a s  a  fa i th fu l  
d e s c r ip t io n  o f  th e  re v e la t io n s  c la im e d  b y  M o s e s  t o  h a v e  b e e n
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m a d e  t o  h im  b y  th e  A lm ig h t y  h im s e l f .  I t  5a t h e  fo u n d a tio n  
o f  t h e ir  r e l ig io u s — t h e  b a s is  o n  w h ic h  t h e i r  s p ir i tu a l  fa i t lm  
r e s t .

L e t  u s  t a k e  u p  th is  b o o k  o f  G e n e s is ,  a n d  e n d e a v o u r  t o  d is 
c o v e r  fr o m  i t ,  i l lu m in a te d  b y  th e  d e v e lo p m e n ts  o f  m o d e rn  
s c i e n c e ,  w h a t  th o  p r e v a i l in g  id e a  o f  th e  c r e a t iv e  m in d  m a y  
h a v e  b e e n  in  e s t a b l is h in g  th e  p h y s ic a l  fu n c t io n s  o f  th e  p la n e t  
o n  w h ic h  w e  liv e .

I n  th e  f i r s t  c h a p t e r  o f  G e n e s is ,  w e  read th e  f i r s t  fo u r  v e r s e s  
a s  fo llo w s , v i z :

“ 1 . I n  th e  b e g in n in g  G o d  c r e a te d  h e a v e n  a n d  e a r th .

*‘ 2 . A n d  th e  e a r th  w a s  V o id  a n d  e m p ty , a n il  d a r k n e s s  w a s  
u p o n  th e  fa c e  o f  th o  d e e p , a n d  th e  S p i r i t  o f  G o d  m o v e d  o n  
t h e  w a te r s .

u 8 .  A n d  G o d  s a id , B e  l ig h t  m a d e : a n d  l ig h t  w a s  m a d e .

“ 4 . A n d  G o d  sa w  th e  l ig h t  t h a t  i t  w a s  g o o d , a n d  h e  d iv id e d  
th e  l ig h t  fr o m  th e  d a r k n e s s .”

F r o m  th e s e  v e r s e s ,  i t  w o u ld  a p p e a r  t h a t  th e  m a te r ia ls  c o m 
p o s in g  th is  p la n e t  w e r e  c r e a t e d  a n d  a s s e m b le d  in  d a r k n e s s ,  
a n d  t h a t  t h e  f i r s t  p h y s ic a l  fo r c e  m a d e  w a s  l ig h t— n o t  h e a t ,  
n o t  e le c t r i c i t y ,  n o t  m a g n e t is m — b u t  l ig h t ,  w h ic h  w e  s h a ll  
e n d e a v o u r  t o  s h o w  i s  th e  a lm o s t  o m n ip o te n t  f o r c e ,  w h ic h  
p ro d u c e s  th e m  a l l ,  a n d  g iv e s  fo r m  a n d  m o t io n  t o  o u r  p la n e 
ta r y  s y s te m . I n  th e  s a m e  c h a p t e r ,  in  th e  6 th  v e r s e , w e  re a d ,

“ 6 .  A n d  G o d  s a id ;  L o t  t h e r e  h e  a  f i r m a m e n t  m a d e  a m id s t  
th e  w a te r s , a n d  l e t  i t  d iv id e  th e  w a te r s  fr o m  t h e  w a t e r s .”

A n d  in  th e  7 th  v e r s e ,  w e  r e a d  a s  fo llo w s , v i z :

“  7 .  A n d  G o d  made a firmament, and divided the waters 
th n t  w e r e  u n d e r  the firmament from those that were a b o v e  
th e  firm a m e n t.— an d  it was bo.”

T h e r e  i s  o b s c u r ity  in  th is  v e r s e , s in c e  in  th o  fo llo w in g  v e rs e , 
th e  8 t h ,  w o  re a d ,

‘ ‘ 8 .  G o d  c a lle d  th e  f i r m a m e n t  H e a v e n ,— a n d  t h e  e v e n in g  
a n d  th e  m o r n in g  w e re  th e  s e c o n d  d a y .”  N o w  in  th e  1 s t  v e rs e  
i t  iH s ta te d , “ I n  th o  b e g in n in g  G o d  c r e a te d  h e a v e n  an d  
e a r th ;”  h e a v e n  h a v in g  p r e c e d e n c e  b o th  a s  to  t im e  an d  p lu ce  
in  th e  c r e a t io n .  I n  th e  8 t h  v e r s e ,  i t  w o u ld  r e a d  a s  i f  th e r e  
w e re  w a te r s  a b o v e  t h e  h e a v e n , w h ic h  w e r e  d iv id e d  b y  th o
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f ir m a m e n t  fr o m  th o s e  t h a t  w e r e  o n  th o  e a r t h .  W e  m a v  
s u p p o s e , th e r e fo r e , th o  w o rd  f i r m a m e n t , u s e d  in  th e  7th  
v e r s e , t o  m e a n  th o  a tm o s p h e r e , w h ic h  w a s  t o  h o ld  i n  s u s 
p e n s io n  t h e  w a te r s  c o n t a in e d  in  i t  a s  v a p o u r s , c lo u d s ,  k o .,  
th u s  s e p a r a t in g  th e m  f r o m  th e  w a te r s  o n  th e  e a r t h ,  a s  w e ll  a s  
th e  in f in ite  s p a c e  a b o v e  th o  a tm o s p h e r e , n o w  s u p p o s e d  to  
c o n ta in  th e  o r b i t s  o f  th e  f ix e d  s ta r s .  I n  t h e  9 th  v e r s e , th e  d r y  
la n d  a p p e a r s , a n d  th e  w a t e r s  u n d e r  th e  h e a v e n  (p r o b a b ly  
a tm o s p h e r e )  a r e  g a th e r e d  t o g e t h e r  a n d , in  t h e  1 0 th  v e r s e ,  art.- 
c a l le d  s e a s , a n d  i n  th o  1 1 t h  v e rs o  G o d  s a id , “ 1 1 .  h o t  th e  
e a r th  t i r in g  f o r th  th e  g r e e n  h e r b ,  a n d  s u c h  a s  m a y  s e e d , and  
th e  f r u i t  t r e e  y ie ld in g  f r u i t  a f t e r  i t s  k in d  w h ic h  m a y  h a v e  
s e e d  in  i t s e l f  u p o n  th e  e a r t h ,  a n d  i t  w a s  d o n e .

“  1 2 . A n d  th o  e a r th  b r o u g h t  f o r th  th e  g r e e n  h e r b ,  an d  
s u c h  a s  y ie ld c th  s e e d  a c c o r d in g  to  i t s  k in d ,  a n d  th e  t r e e  t h a t  
b e a r e th  f r u i t  h a v in g  s e e d , e a c h  o n e  a c c o r d in g  t o  i t s  k i n d ,  an d  
G o d  s a w  t h a t  i t  w a s  g o o d .1'

W e  w ill h e r e  o b s e r v e , t h a t  s o  fa r  a s  th e  o r d e r  o f  d e v e lo p in g  
c re a t io n  h a d  g o n e ,  l ig h t  w a s , a s  y e t ,  th e  o n ly  a c t iv e  fo r c e  
w h ic h  h a d  b e e n  b r o u g h t  in to  e x is te n c e ,  o r  a s  th e  v e r s e  
e x p r e s s e d  i t ,  “  a n d  l ig h t  w a s  m a d e ,”  O f  c o u r s e , i t  m u st 
h a v e  b e e n  m a d e  o f  th e  m a te r ia ls  w h ic h  co m p o s e d  i t ,  T h e r e  
w e re , a t  t h a t  p e r io d , n o  s u n ,  n o  m o o n , a n d  p e rh a p s  o n ly  th e  
f ix e d  s ta r s ,  w h ic h  w e re  to  i l lu m in a te  th e  h e a v e n , t h a t  h a d  
b e e n  c r e a te d , a n d  y e t  l ig h t  w a s  m a d e , a n d  i t  w a s  m a d e  o f  i t s  
m a te r ia ls ,  a n d  b e in g  m a d e  i t s  a t t r ib u t e s  w o re  a t  o n c e  c a lle d  
in t o  u se . “ F o r  t h e  e a r th  b r o u g h t  fo r th  th o  g r e e n  h e r b ,  an d  
s u c h  a s  y ie ld e t h  s e e d  a c c o r d in g  to  i t s  k in d ,  a n d  th o  t r e e  th a t  
b e a r e t h  f r u i t  h a v in g  s e e d , e a c h  o n e  a c c o r d in g  t o  i t s  k i n d . "  
N o  h e r b  c o u ld  h a v e  b e e n  g r e e n  w ith o u t  l ig h t ,  a n d  n o  t r e e  
c o u ld  h a v e  b o r n e  i t s  f r u i t  iu  d a r k n e s s ,  n o r  c o u ld  se e d  h a v e  
b e e n  m a tu r e d  w ith o u t  l ig h t ,  a n d  y e t  th is  l ig h t  c a m e  n e i t h e r  
fr o m  th e  s u n , n o r  th e  m o o n , m o d e rn  s p e c tr o s c o p e s  t o  t h e  c o n 
t r a r y  n o tw ith s ta n d in g , fo r  a s  y e t  n e i t h e r  th e  su n  n o r  t h e  m o o n  
h a d  b e e n  c r e a te d .

H e n c e ,  w e  c a n  u n d e rs ta n d  t h a t  th e  C r e a t o r ,  in  d ir e c t in g  
t h a t  l ig h t  f i r s t  o f  a ll  s h o u ld  b o  m a d e , in te n d e d  to  c o n s t i tu te  a  
f o r c e  s u p e r io r  t o  a l l  o t h e r  fo r c e s ,  f o r  i t  is  b y  l ig h t  that, th e y  
a r e  a ll d e v e lo p e d , a n d  m a d e  a u x i l ia r y  to  t h e  g r o a t  p la n  o f  
C r e a t io n .

“  1 4 . A n d  G o d  s a id , L e t  th e r e  b e  l ig h ts  m a d e  in  th o  f i r m a 
m e n t  o f  h e a v e n , t o  d iv id e  t h e  d a y  a n d " th e  n ig h t ,  a n d  le t  th e m  
b e  f o r  s ig n s  au d  s e a s o n s  a n d  fo r  d a y s  a n d  y e a rs .
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“ l a .  T o  « h in e  in  th o  f ir m a m e n t  o f  h e a v o n  n n d  lu  g iv u  
ll^Ul u p o n  t'.i » c a r t h ,  n m l i t  « a *  u  d o tiu .

“ l i î .  A u  ! < io d  tm u lo  tw o  g r e n t  l ig h t s ,  a  g r o n t . .r  H g h t lu  
r a l n  U io .l  >y. a u ll a  )o&»cr l lg h t  to  r u lc  ! h o  n iy h t ,  n u l  rli- u irs .

“  17. A n d  1ns e o t Ü ieru  t n  th o  f i r m a m e n t  o f  h e a v o n  t o  s ld n c  
« p o u  t l io  c a r i  U,

“ J A  A iu l  m  r u lo  th o  d n y  n m l th e  n lg h t ,  a n d  t o  d ir id o  th e  
n i lt l  th e  '.l.U 'k lii'**, m u] G o il  s;u v  tliu t i t  w .Ih g o n d / '

T t w il l  h e  « w n  fr o m  th c s o  v e r a c s ,  th n t  th o  r n l in g  in fa n t  o f  
t l  u >  C r e a to r  k m  t o  fu m is l i  lù/hi, a n d  o n t  l ie n t ,  to  th o  « m  |<| Ko 
" ' « s  b r it ig i t tg  iu in  e x is te n c e — t o  « o fw m to  th o  d u y  fr o m  th o  
’ 1 ’  « l i t — <14 jtigtm  n m l fu r n m o i m , a n d  f o r  d n y «  n m l f u i r a ,  to  
« l u n o i u  tiiü  t ir iu a in e u t  o f  h e a v o n , u u d  t o g i v o  lv/hl t ip o n  tlio  
^ J k r t h .

T lie a «  th o n  nro  th o  v n rie d  fm m tio n s  t o  b e  p e r fo rm o d  T>y th o  
m o o u , a m i s ta r * ,  b jr  th o  f ia t  o f  t l io  C r e a to r .

M ilijll ■ ïp i'cu liU icii hiw  b o c n  e v o k iv l , tu  t l io  in t ju ir y  f o r  tlio  
« O U r u c  ù f  th‘U li/jht t l in t  v a s  u r d e rc d  to  In) in n d o  p ro v io u s  to  

n tu td n tr  o f  th e  tw o  g r e n t  l l g h t * ,  th o  » u n  a n d  m o n n , tv h ic h  
* > <i «ut lu  l iiu  l lr m a m o n t  o f  hnnV an t o  s h iu o  u p o n  tins c a r th .  
■ J? l io  i i i u . l - n i  r é v é la t io n s  o f  th o  té le s c o p é  iu  d is e lo s in g  th o  
« ï lw n v c t e r  o f  t l io  m o r e  d is ta n t  f lx o d  s t a r s  th e  c o n g r é g a t io n «  o f  
s *  t i r s  ni tlio  *l \ i i I le y  W a y ,* *  in  th o  n o h n b a  a m i c lo u .I lo ts  o f  
l i  a lita , f i ir .d s h  n n  a ù t w e r  t o  a il  a u c h  in q u ir iw . T l io  l im i t .d  
V is io n  ni M m e s ,  u n  iiHw tod b y  t l i o t  le a co p o . w h ic h ,  iu  h is  i la y , 
l i i i s l  u o  v x ;- i  mi. v ron h l n o t  b a v e  p e r iu it to d  l i im  • • •• •mpi\!- 
l i o n d  a u y  r é v é la t io n  o f  th o  g lo r ie s  o f  t lio  w o rld  o f  n s tm m im y , 
• u  k iiu w n  t o  u s  n o w ; a m i lio ttco , u o  m id i ré v o lu tio n  w a s  m iulû  
t .o  lo in . lL s  v u s  o n ly  itiM tructod p a r t in l ly  o n  th o  » a b je c t  r .f  
o h r s o l a r  »vu tom , a n d  th o  tn y r ia d a  o f  l im ita , la s s e r  a m i g r e n te r  
t.lw n a n y  t h a t  o u r  sy a to tn  c o n ta i  ris , vvliich w e r e  m n d in g  th e ir  
i l lu m in a t io n  o v e r »  b o u m lle s s  w n r b l ,  w e ro  e n t ir o ly  n n iin u g iiiw l 
l>y Jù m . B u t  w e cn n  re n d ily  fa n c y  w itli  o u r  in c ro a s e d  k n o w - 
h d g o  o f  n s tro u o m y , w h o n c o  t l i i s  p r i iu e v a l  l ig l if  w on ilrà tv n . 
A\rè m n y  «Itppœ ta th n t o u r  w »lar s y s to m  w u s t h e  In st c r c a te d  o f  
tlio  v jr io u :!  s y s to m s  w l i îc h  a tu il th o  h o a v n n »  w ith  t h e ir  l i r i l l ia n t  
eiiitlguliCis, â m l t h a t  th o  m a t e r ia ls  vvhîeli co m p o st) i l  w ero  
K i-ily  g a U io r e d  f r o m  t l io  m ig h ty  m a s s e s  Lbut i l lu m in a to d  tlio  
f irm a m e n t .

<>nr a s tr o n o in e r s  tell u s  o f  th o  in f in ito  s t a r  d e p th a , iu  w h ic h  
arc a s s c in b lo d  s é r ie s  o t  w o r ld s  w ith o u t  im iu b v r , a il c i r c l iu g

I
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ro u n d  t h e ir  r e s p e c t iv e  c e n tr a l  i i f l i s ,  a n d  a l l  m o v in g  w ith
¡in 'O ticcW n b lo  v e lo c i ty  to w u rd «  oillM' region o f  tho iirn w in u -n t 

• r e m o te  th i l l  o u r  U n ite  ¡nlidleulunl p o w e rs  fail to p a u ce iv e  
»1, uinl th a t ,  i i i  t h u  grand m o v e m e n t  of worlds, our d im itm - 

m v s o la r  »» i t e m  lain  t i *  a l lo t te d  p u t aiul pursue* i t  '  im _vif:ih l • 
d e s tr o y . H c a o e  arise* th e  re d u c tio n  th  it .wiicu o u r s y n tc m  »hull 
a p p r o a c h  th o  a s t r o n o m ic a l  h o r iz o n  o f  th is  mighty s y s te m  o f  
w o r ld s , a n d  »hu ll lio  d e s c e n d in g  b e lo w  i t ,  ns our s u n  »«ov duos 
b e lo w  o u r  o w n  h o r iz o n , a n o t h e r  m i lo r  s y s te m , tn n a c e n d ii ig  in 
i t s  c l o n e *  a n y th in g  o f  w h ic h  th e  h u m a n  m in d  cu n  c u n 'c iv e ,  
r h n il  a r i s e  in  th e  w e s te rn  f i r m a m e n t  t o  t a k e  th o  jd . i r e  t h a t  had 
heMii v a c a te d  h r  o u r  o w n , a n d  th u s  sy s tu m  after system sh a ll 
be o ir u lin g  i n  th e  g ro u t «xp u m se o f  »puoo, U ll tiuio shall be n o  
in u re .

W e  m u s t h n e o  a  s t a r t in g  p o in t  in  o u r  d isonoftitm , a n d  w e 
w ill b e g in  w ith  m u tte r ,  o u t  o f  w h ic h  a l l  t h in g s  a r e  inu d u .

Im illy*  W o  .M i n e  m u tte r  to  h o  a n y t h in g  w h ic h  m o v e s , o r  is  th e  
sw b j'-o t n f  m o t io n . W o  p r e f e r  th is  d e f in it io n  b e fo r e  a l l  o th e r s ,

i
r e fe r e n c e  to  h i i io a n  ¡m p re n s im i» . M ill io n  w as p r i  « lim e d  lon g  
b e fo r e  m a n , ¡tnd  w ill  c o u u u u o  lo n g  u t te r  h e  la w  p a»«ad  « w a y .

W h e n  m u tte r  i s  « a id  n j  b e  «tplhl, l iq u id  o r  g .isu u u s , w e 
c o n v e y  u v e r y  in a d e q u a te  Id e a  o f  i t s  c o m p o s it io n  o r  o f  its  
c o n d it io n . T h e  m ic r o s c o p e , r a  i t -  p o w e rs  a r e  b e in g  d e v e lo p e d , 
r e v e a ls  to  u s  fo rm a  a n d  c o n d i t io n *  o f  m a t t e r  o f  w h ic h  tin* m o st 
fe r t i le  im a g in a t io n  c o u ld  h a v e  h a d  n o  p r e v io u s  c o n c e p t io n . 
6  i  iu  t b o  si r i c s .o f  w lin t i -  t rm  • I . r. il. 1 m u tte r , w e  h a v e  b u t 
n v e ry  fa in t  I m a g e  o f  a  fe w  o f  th e  m o s t  o b v io u s  l in k *  i n  th o  
c h a in  u f  i t s  c o n d it io n s , w h ile  w o k n o w  a n d  nan k n o w  n o t h in g  
o f  i t s  e x t r e m e  t e r m in a t io n * ,  i t s  g r e a t e s t  d e n s ity  a n d  m o a t 
m in u t e  te n u ity . B u i  w o  m a y  c o t ic e lv o  t h a t  w h a te v e r  m o v e s , 
o r  c a u  b e  m o v e d , ro u s t  b o  m a t t e r — a c c o r d in g  t o  t h i s  d e f in i t io n , 
t l io  im p o n d e r a b le s , l ig h t ,  h e a t ,  e le c t r i c i t y  m id  m a g n e t is m , sire 
a l l  m u to r iu l B iib s tu n e c s , h o  s u b t le  a n d  " a t te n u a te d , h o w e v e r , 
t h a t  b ii in u u  in g e n u it y  h a s  n e v e r  b e e n  a b le  t o  d is c o v e r  t h e ir  

• c o m p o n e n ts , o r  to  r e d u c e  th e m  to  s ta n d a rd s  o F c n iu p a r te n u  b y
w h ic h  t h e ir  p o w e rs  m ig h t  l*o m e a s u re d . W c  m ig h t  g o  
f a r t h e r  a n d  a s s e r t  t h a t  a l l  h n m n n  e m o tio n s  n s  w e ll  a s  u iiin n il 
in s t in c t s  a ro  l ik e w is e  m a t e r ia l ,  s in c e  o u r  o n ly  c o g n iz a n c e  o f  
th e m  19 m a d e  a p p a r e n t  to  u s  th r o u g h  o u r  s e n s e s , c o n c e r n in g  
w h o s e  m a te r ia l i ty  th e r e  c a n  b o  n o  ( ju e s t io n . L e t  i t  n o t  b e  
su p p o sed  t h a t  t l i ia  id e a  o f  m a te r ia l  b e in g  is  a t  a ll  iu n a m iU h -n t 
w i t h  tin a s p ir a t io n  fo r  a  fu tu r e  l i f e ,  s iu e e  th e  r e s u r r e c t io n  o f

I
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t 1 1 o material b o d y  i s  m  m u c h  a p a r t o f  th e  C h r is t ia n 's  f r e e d  a s  
• im ii i i . i t a l i ly .  \ l........ . I, ui i .

p t a r p o o e a  th o  m m  u m l m o o n  a n d  -tar-* w o re  c r e a te d  ** in  r a id  
t i n -  d a y  u m l n ig h t ,  n o d  to  d iv id e  tlio  l ig h t  a n d  th e  d u rk u t*** ,
- n  id  H4 s ig n - ,  u n d  f o r  hm m s, a n d  f . .r  d ay »  a n d  y e a r s .”  N o w , 
i  r. is  ik v v ry  rm n u rk a h lo  th in g ,  t h a t  M *•*«•«, w h o  w iia b o rn  in  
O o a l u m ,  u iiro v iu c fl o f  H jm r t ,  w in» p a-« , d  UiR t ir - t  fo r ty  y e a n
o f  liis  l i f e  in  I- p ',  '• lii •••;!••• -o n  n o r th  l i t .......... • ■ m l

o lid  2 7  ; u m l 8 4 *  e a s t  lo n g itu d e , t l io  n< \ t fo r ty  y e a r s  o il 
t  l i o  liordor.it o f  t l io  D e s e r t ,  un d  tliu  lu s t  lo r t y  y e a r s  t h e r e o f  in  th o  
w i l d  i 'rn  e s s  w ith  h is  p c o p ln , s h o u ld  h a v e  o m it te d  to  a s s ig n  to  (At 
t l i o  s u n  tl>6 h e a t in g  q u a l i t ie s  w h ic h  o u r  s c ie n t is t s  d e c l in e  i t  to  
p u « M lK  i t ,  in  f a c t ,  th e  s u n  d id  p o -a e s s  M ich p o w e rs , u m l th e  • 
f m t  hud b e e n  r u v iu lc d  to  h im  b y  t l io  A lm ig h ty .

M od e I'M d in c n v e r ic s  in  etn eu eu  g o  to  s h o w  I h a t  M o tto s Wilfl 
r i g h t  in  l i is  d e s c r ip t io n  o f  th e  fu n c t io n s  o f  those* lu m in a r ie s .

H e m a y  im a g in e  th e  a s to n is h m e n t ,  a m o u n t in g  u lm o st  to  
I n  r .-d iility , w it l i  w h ic h  M o su s re c e iv e d  th e  r e v e la t io n  ro g u rd * 
l u g  Ih e  a t t r ib u te «  o f  tL n  * u n ,  iiin .u i und  s lu rs . L iv in g  in  th e  
1 lo t c l im a t e  o f  E g y p t ,  o r  o f  th e  D e s e r t ,  w h o se  •* so il in lire , a n d  
w h n su  w iu d  i -  li.iitii*/* a iu l  t a n n e d  “  I 'u n i in g  su iu ls  o f  t l io  
l X i i i r t ”  fro m  th o ir  g r e a t  b o u t, t o  w h a t o t h e r  s o u r c e  co u ld  ho 
r v f c r  lit  is  t e r r ib le  h e a t  th a n  to  d m  s u n . V e t  th e  su u  i s  d e -  • 
s c r i b e d  to  h im  a -  a  groti light, n o t  u g r e a t  f u r n a c e , n o t  a  g r o a t  
Mourtsu o f  h e a t ,  b u t  s im p ly  m  uu i l l i iu i in a f in g  p o w e r . W h e n  V 
V ra v e lin g  in  th u  D e s e r t ,  u m l o v o r tn k o n  by  th e  h u m ii ig  S i r o c c o ,  
v rb rtse  b la s t ,  l ik e  t h a t  fr o m  u I'n rv  fu r n a c e ,  o b s c u r in g  th o  l ig h t  
< il Iho .m u l»y t l io  c lo u d «  o f  b u r n in g  m uid w h ic h  i t  li.id  r a is e d ,
Al>imi-4 m ig h t  h a v e , b y  a  c o u r s e  o f  r e a s o n in g ,  tra c e d  a c o n n e c t io n  
l iu tw io n  th e  r a g in g  t«tiip«M t a m i th e  sa iiu .* h e a le d  b y  th e  s u n , 
und  th u s  h a v e  a s s ig n e d  t o  t h a t  lu m in a r y  th e  b a n t in g  p o w e r  
'L a m e  | fu r i t s  r a d ia t io n s . I I . i  u i ig l i t  i v e n  lm v e  b e e n  f u u i l iu r  
w ith  th e  te n e ts  o f  th e  p re d e c e s s o r «  o f  Z o r o a s te r ,  a n d  o f  th e  
fry  w o rs h ip p e rs  in  1 'e rn ia , w h o  w o rs h ip p e d  th a t  g r e a t  o r b  *>f 
light u s  th o  s o u r c e  o f  e a r th ly  h e a t ,  h u t i f  s o , l ie  d is c a rd e d  
nil s u c h  itu u g in in g x , a n d  b a ld ly  d e c la re d  “  th a t  i t  i*  th e  g r e a t e r  
■if til'll tighti, in te n d e d  t o  s e p a r a te  t h e  »lay fro m  th o  n i g h t ;  »«
• igtu , a m i fo r  s e a s o n « , a n d  lo r  d a y «  a m i y e a r s  ; to  s h in e  in th u  
'iniiMULUtt o f  H e a v e n , u n d  to  g iv e  light u p o n  th e  e a r t h . "

L ig h t  1« th e  g r e a t  s o u rc e  o f  U  r r c - t r i . i l  e le c t r i c i t y ,  m a g n e tis m  
aud fiea t.

W h a te v e r  m o v e s , o r  is  t l ie  s u b je c t  o f  n io t iu n , is  m a tte r .
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Wo cannot cimwiro nf motion, witlmnl a s s o c ia t in g  w ill llio
i lw  an «»Ujoct t<> 1 )0  moved. lienee light, which mow* with
:> velocity «>1 wdiich wm nifty «punk, but winch w not cnu-
coivablo by un, ¡« e-unp >scd of matter. When tho Creator, in
hi* linn•li.yn ■•»», fir*! displayed tho miubow in tho atmosphere,
!. • ta u g h t  'o n n k ii i . l  l ln d r  t i r - t  h -o n  in  p M lo n o p h ic fll tm u ly s i“.

l( - f ,t>.J' , Ho tin.’ allowed Mist tin.* white lighted" tlicinn wo* not a simple;
/ •nhthittuc, hut thut it win» comi>o>. i of seven primary rays

which, by Jhdr combination«, pmdnued nil the varying tint* or
Colours that are «ecu in mil lire, mot vet how many myriad« of
yo:u's have passed since thin magnificent spoftt.'M.dc. !uih been
t'xhihitc 1 to nun before uny ono ventured to im p u r e  i n t o  th e
»¡tuple iiml beautiful lowon which it taught. Kvun y o t ,  w h a t
profound ignorance jirevnih everywhere in connection with
the milii' ucu« »vliich tliLeo ulenicnurv r.'V« develop.

•

Light, which thrown ipnn tho photosphere of tho ->uu, from 
tho iuuntiicmblo orb« that from their starry depths illuminate 
the .expanse of Heaven, is reflected to this planet with a 
velocity of 18C.0<»0 mil»-« p r .-< ■• mdof time, and requires about 
H 16*w minutes to reach Ihu earth from the ban, uinefy-two 
million« of miles distant- Whatever tuuy bo tho oampoaitMMi 
of the Hpuce intervening betvrC n tint sun and the onnli, unt- 

, kido o f our atmosphere, tw wo are taught that nature abhors 
a vacililiu, it niu*t be composed of h imething which is m a d e  nf 
mutter. Hive it its mint attenuated form and call it ether, it 
is still matter, and light, which is also composed of matter, 
however subtle it may be, p.i-cing through it with this 
marrolonsi speed, most produce everywhere enormous friction. 
Now whenever one body mi ivus in. on, twdrr, an mud, or t hrongh 
another body in contact with it. such motionprmluco«friction. 
Friction, derived accord In if to Wobbler, from tho Latin /riru, to 
rub, -is wo know evolves electricity, and it is this electricity and 
it« cOrreliJivu magnetism, discovered by Oersted, the cule- 
brtttod Danish naturalist, to bo it« constant ao-ompuniaraBt 
when opposite electrical polarities sire united, thus derived, 
which form those tremendous forces of nature that produce 
o wry where tlmso change« in, on an<1 about our planet, that 
incut our observation at every instant. When, therefore, tho 
Creator, after having assembled in their respective position« 
tho material« which compose tin; planetary tool stellar w o rld s , 
Uttered the sublime word*, "L o t Light bo made," ho c a l le d  
into being a power which became the generator of a l l  ihe 
physical forces which • out ml and r-gnlatc tho world. L< r us 
lor a moment imagine tfio radiant rofleetiun of hnuiiniu« noittur

fb.
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The room inhabiled by those gentlemen was in tlie south
west coiner of the railroad depot, about 20 IVet long, 11 feet 
wide and 8 feet high. It  was well protected from the. outer  
cold, was heated by two stoves, on»*, an ordinary cook stov-\ 
the other a Magee parlor stove, prized for its marvelous heating  
power. Their Journal  reports as follows, v iz:
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* *  V t-lirim ry  4 r li, 1 8 7 1 ,  te m p e r a tu r e  a t  7  o Y Jn e k , A . M „ .  
f t  O  .M u r k , I ’ . A l . , — IO ''. In  tin i ro o m  Ilio  lo in p c m tu i  
- + - B » V  nini -tOrnCtiliK’H -fHtO0. T o  »lo tiiir», tliu  M o v e* wcr> 
afe  il  red h e a t .  T h e  tb a r m o m o lt ir  h a ìig »  & f e e l  iVom  stovu**, * ’• 
f< M r» iiv n in iro  1 0  f e e t  fro m  th e  sTov«-* u t th n  H our w a* 12' 
o t  7 r  *r in r tn  u f  th o  p k >i i i  i l io  te m p e r a tu r e  w u  i.kV ; m id n ig h t ,  
w i n « !  r a l ly  a p  to  1 0 0  u n io n  p e r  h o u r  a m i n o r th w e s t .

“  F e b r u a r y  f i th , uomo «>f th è  g u s ta  o f  «•¡ml I l o  m ile s  j>er 
l io u r ;  ut 3 O’c lo c k ,  A .  M ., te m p e rn tu ru  in (h o  ro o m  5'.iJ , 
' • r t r o r i i e t c r  £ 1 8 1 ( 1  in c h e s , a t ta c h e d  th o r m o m o to r  8 2 ° .  Y c s t c r -

*

l lo w  lot un sco w lin t f i l i»  m e a n *  : fi fe c i f r u i i  red  h o t  « to rc e  
t l i o  t h e r m o m e t e r  m a r k e d  (50i , 1 ') fe e t  fro m  th e  s a m e  s to v e s  on

cl ia tu iie c  o f H foot in length nml 2 fee* below the «mirerà of 
U o u t.- Now ut that rain of radiation of hoot, bow lint must the 
yuu be to transmit auy degree of boat '.12 millions of miles 
th r o u g h  a tompurutare of —142 ' of centigrade to this planet, 
^»id n o t merely to this earth in u column of heat of 8,01*0 miles in 
d ia iu o tc r  In OnvulopO it, luit also to dilfu •• ita heat through an 
e llip s o id  o f ether, whoso circumfV n-m o would bo the orbit of 
d iu  Otirth arouiid l'io nun? J5ut tho nctuul low of heat in ita 
«tsaucjut to tho earth (if that could he possible, which it cunncit 

\iur font would hit i»11111■ -11*,• • 1 % murv tinnì is slated ahi 
“*  t l» o  heat would bave to pars through «pano chilled to —,142 
e * t j g r a d u  instead of in a room In-.tied to -+ fiO9 of Fahrenheit 
•Viiiii'i, in »',i-i latitude o f 4 0 ’ north, wo lmvo in our wiuti w 
“ ' I s  of «nOW'Which li• upon tho'Ti-und sometimes for weeks, 
" ¡ t l x  th o  mu» lining nnitjilo to make a n y  impression upon it—  
J*n<l  when tho mimr docs begin to melt, it commences with the 
^vy « s r  o f  » n o w  in contact « itti tlm earth, mid not with that oil 
H upper aurino* expos 'd to tho Min. f>ur farmers nil know.

wlion their f ie ld s  in winter are covered with hik>w, ihrir 
fT *’C *% v iiig  oropo u n d e r  it are kept warm, though m> ray of the 
I’j 1** •••mid reneh Urani through tin* misv, n m l they anticipate 
, * r«lhim a large y ie ld  in tho e n s u in g  h a r n s t .  i f  torroatriai 
' “'•»t is d e r iv e d  d ir e c t ly  from the « u n , how is this fiiet explain d?

f S  i c o t i t l e m u i i  in tho Stato of M a in e , d u r in g  tho curly part of 
1  *-* last w in te r , w h e n  th o  g r o u n d  at h is  r e s id e n c e  w as d e e p ly  
*^*«.Tid with mow in tuntiy^placc«, made «orno experiment:. * . 

. . t' ‘ C : * -sr ta in  tho t e m p e r a tu r e  o l  t h e  e a r th  u n d e r  th e  s n o w . H o 
5 ^ *  i  id that tho b o a t  in c re a se d  a t  th o  s u r fa c e  o f  th o  e a r th  w ith

H

f ir

t U
-

d ep th  o f  th e  n u ow  a b o v e  ÌL  T h o  fo llo w in g  is  th o  a c c o u n t ,
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W e ennnnt r* tu cui ve nf inolimi, wltlionl associating with the 
iilou an object to l»o moved. lien eft light, which moron with 
a velocity »if which we may «peak, hut which is not nun- 
cdvablt by 11«, i« corni» -»ed of mutter. When the Creator, in 

once, i (1 the rniiih.ov in thu atmosphere,
lie lunghi manhuid their iir-t 1- »on in philosophical analysis.

J l ie  lltii i .dm wed Mint t!iu white lif?ht of the tun wan not a «impili 
'  ttihuMiioe, lint ihut it wet »•ompo-.d of «ureo primary my#, 

which, by their combinili inn«, prodm 1 nil the vntyiuif l i t t tx  o r  
colours itme urn »cun in nnlur«*, nini vi t how m a n y  m y r ia d *  o f  
yours have passed «inco this miigiiith-ent spectacle hat boon 
exhibited to man tic litro iiuy mio vontuml to impuro into the 
simple amt beautiful to*-on'which it taught. Kven yot, wlmt 
prof,«unii ignorance prevail« everywhere in eouueatiuu w ith  
the iullutiuv.-a which the? tdi-iucnmry ray« develop.

T,lift it, which thrown upon thu photosphere o f  th e  mm, from 
tin- ionnmerablo orba that from tlioir starry depths i l lu m iim te  
til«» ,e.v|uimio of Heaven, is ret)noted to this planet w ith  a 
velocity of 188,000 miles p r eccomi of time, and r o q u ir c *  a b o u t 
S Kì-'.lfj miunl ■* t» reach tiei earth frciin the sun, n in u ty -tw ci 
millions of miles distant. Whatever may bo tho c o m p o s it io n  
of tlm space Intervening between tho sun end tho e a r t h ,  nnt- 
fcidc of our atmosphere, ns wo uro taught that n a tu r o  a b b o n i 
a vacuum, it must he compinud of •mouthing which in m a d e  o f  
matter. Give it its most attenuated firm and c a l !  i t  o t h e r ,  it 
is still matter, and light, which is also c o m p o s e d  o f  m a tte r ,  
however subtle it may he, pacing through i t  w ith  th is  
tnarveliius speed, must produce everywhere enormous fr ie t iu u . 
Now whenever one bedy moves in,on, under, a  round, or through 
nunthor body ill contact wiili it, «indi motion p ro d u c e «  fr ic t io n . 
Friction, derived according to Webster, from the L a t i n to 
mil, a«  wo know evolve* electricity. and i: is this e le c t r i c i t y  and 
it«  correlative magnetism, discovered by O e r s t e d , t h e  ce le 
brated Danish natundist, to he in  constant a c c o m p a n im e n t 
when opposite electrical polarities are united, th u s  d e r iv e d , 
which form those tremendous forces o f nature t h a t  p ro d u ce  
everywhere those changes in, on and about o u r  p la u e t ,  t h a t  
meet our observation at every instant. When, th e r e fo r e , rh* 
Creator, after having assembled in their r e s p e c t iv e  pnritinn*. 
the materials which compose the planetary and stellar worlds» 
uttered tho sublimo words, “ Let Light tie tuudu," lift cnllodU 
into being a power which became tho generator of all l|n~- 
physical forces which control and regniate the world. 1. 0  i!.-*- 
for a  moment irnugmo the radiant rcllection o f  Imniuoua uuitluc
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. ! • • ;i;i l < ■! ■ ’• r a ” Les a-’.a u what !........

•.  ; i . . .  a  a '  i  . .  , *a' ]■ • l . T t a . r -
" i . i.X - . .h‘ . a ; : r:h.i¡ a ;y i » i. Jt : . - ;. 11. i ■ i ¡.s s . a . r  1, ani ’ilio
cha : ■ i ! * li’-; 11 d •• ì .Ila. 1 ' >i iV» !. :c li 1. 1 d ■ • \ ■ ' ■: • > a. \* ¡i . i v icat
d"fa ...........  0* -.i f-a’*:a •■! ami di.-;in ; M "l s 1 h ■i ,,.1 • i i ai ;boriiy. , I lake

si.-a f» - ; f hr •’ih r «*x;'1 ana; iv » ; 1S « »|‘ 1 ;m* causes of the
iMiia ail 'ided to, wlii«*h se* al to ino as heilig Uaore in

ace- •!'• !-0 :cc‘ will i ‘.'Mi* knowledge ni ‘ imenei•ai i. hy>ics.

T íi liis a »ail•; * <■11 %i Armimain ( 1-mi d.*n o*r 1in sa vs : “ I ninnino
a : 1 ' V ■ •: \> Ol l id.■ »-.vi i or a- a- *s i ì :a- All .ar o t ovards í in land.
In i■ s p : . . ! * r  ■ 1l eli;.irc'-s i; seif wi hi a -p: « * a * vapour. I : i 1110
}*■ *ii h .1: I.i ; '■•1 il * ’ i l ■ • M il i a ¡’S t ; i■a in ain'.. ins « »f j\crrv ; ilio
J1 a <>\'t ¡a sa ¡< Mna;ihi’-udd v X i * 1-. l. Viv linai * K h ;a r ; icy. X o w
P m*. 1- *wm ;f *■ í ra! lim ‘ >f tìiis A î i■ ìnt i•; wiìhl. is the; which k  1 ;n ,st
flih; c . o - I w iîli van >;u\ When it cm- i *:i : i ; • so the l»as'c o f l a o
I\en\ M » ■ 111 ; ;, i j i s. it X lilted up nial ll nvs l>.»diiy over them. 
1rs i ani <»f vapour is t h ' - r o f  >n*. earned to a- height, it expanda 
on roachiny the Ueiydik it i.-t cîliillial in consoqnoiico of the 
expansion, and c >iilos down in copious showers of rain. From
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if» !« , TU fit e t, nrfp<*ri ila luxuriant vegetation of Kiilrr. y  ; to 
tliia iti d e e d , tlii! lake« owe tltoir water s*»|.ji!y. Tin wild 
crosfn uf i l io  m o u n ta in  ni: aid in ilio work or condensation."

X je t  n i exiuninu tiri«. The t i l t i n g  ap o f  th e  nu 
u n  i  . • o u n t-iiii in

o f  c lm n l 
th o

fo « i»  I t a t i !  o f  ilio impact nf turo forni», può living tliut of tho 
■ l i t i .  I iVjtn ilio notiti» vvc-t m i< li any .•■■il ve’■■«•ir. t .% tw. ntv 
n» i  I vrw ncr boar to tliut of eighty i>r one hundred mile« pur hoar; 
t l» o  other, Ilio static forco of the raUtanca of the aiountnin 
J t K o l  f ;  tlco diagonal ut’ tkcsn two furti* i# ilio tilling np of Ilio 
# l o u  «l a f t e r  impact. X»w tli<v*o two gnat nm>>*C4 of cloud mid 

U u b d n , o|)|i(uitol,r electrified, when they Como tngothur io 
cc>1 » t  »et producegreat friction <>l tloòr mnhuuUi», wliicti fricli'ti 
ox’ < >1 cu? pàftitivc chiQlricìty livori thè higher temper;, un- " f  tiro 
; '  * '  i t • 1 I ; • ' y l v* •
it » l o  conjunction with tbo oj»po*ito electricity of tho Almniphcro, 
p v o  e lu d in g  bent, which Inai Jxiirig n h s o r b c il  by tb o  uir bolding 
'  * »vs w a t e r  i n  siwnen-b-n communicate« to it positive electricity, 
u l » 4T  th e  a i r  a o  elect ri lied i«  attracted by fluì negativo eleetrlidty 

-fche upper ittmoaphore, carry ìug it up and by expansion SÓ 
c OTTQnuuutin .r the particles of uir tliaf. they can tin lunger «in» 
t t l 1 1\ the glòbulo« of wafer tbev Ik-fore hold in mirptniedon, 
s i i t e l i  latter thus released then iiogin, being attracted by the 
D p n illv c  electricity of the earth, to fall as rain oppositely 
^iotrtrifled, a n d  it i*. therefore, these electricities thin* excited 
" l ’ t t b  the beat wbieli i.< evolved by their conjunction and tho 
rn-i n «bnrgv' 1 With ammonia and carl ionic arid ira* which furnish 

stimulant* to tho rettmrkuhlo vogetatiou ot Killarnoy. 
during Tbo prnvaloneo of tho«« rain bearing clonds, driven 
»cros-'i tins Atlantic by the 8<>utbw««l wind« upon tlio above 
HWntionod mountains, the am must bo oli.«eured* by t! m, 
sud benne tìnge can bo uo radiation« of solar beat to expand 
th e  a i r  o f  the cloud« after their impact with tins mountain», 
fltij time h a v e  boon tilted up in  their further progrr.r» over the 
cresi« o f  th e  m o u n ta in s .

A  s im ila r  e x p la n a t io n  co v e r«  th o  e x a m p le  th o  P r o f e s s o r  g iv e s  
o f  a  h e a v y  f a l l  o f  rain o r  « n o w  in  tb o  A lp « , w h ile  t h e  M  
c le a r  a n d  b in o  o v e r  th o  p la in «  n f  I t a ly —while the irm t is. hhnrlnj 
Of'cr I he plains h  the Alps. T h o  w a r m  wind, p o s it iv e ly  e le c tr i f ie d  
and h o ld in g  w a te r  it i  s u s p e n s io n , c o m in g  in  c o n t a c t  w ith  th o  
negativo e le c t r i c i t y  o f  th o  c o ld  A l p s ,  and p r o d u c in g  f r ic t io n  
by  l lm  im p a r t ,  e v o lv in g  m o r e  p o s itiv o  e le c t r i c i t y  to  c o m b in e  
with I lio  n e g a tiv o  e le c t r i c i t y  o f  th o  a tm o s p h e re  a t  t h a t  g r e a t
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•• wî bo l  its h 1 V-* .‘1 ■ V , : ! ; oc a:oo>y 1¡ ie it- T is

1 ■ *■ ■ i » • S 9 j ' i ; ! ' o as a O c  ¡Vi-!' '■; ■* 1 Tb■ ; c;■ }l b »* 7 1 'i ■ I..C ; V«.'
b  - ‘‘ i-ir!:;' of ;ii .» «-ob i -'di ■ :í• * * ■ ■ * -c . o> dricity c ' o  * i-py.-r> r j'n •w b e y t< ’ *> : ! L 1 1 ;o *ii« >r, í 1 b (: :0 feet-

- .vo tli«? equator 1o tie* i •» ’ » 'f 1Csr:!i laiiiinic, vdio.re it
vi •hobbs w \ t } [  \ ]¡o car 
two «?; ; » *  ̂i : i ciudi ici

íb.j 1 » -1 ¡ ■ i 
itÍc:%

tile iliViluiny bile between uic.se

T b -  'Profossor i r iw ; anobid ■ of b e  aír leso;.: b  : i
O}' It . Civ Ciüsioil, Í;S /íb>\\'. V : *w w •1h a ccicbsísips’ -y rln ««•■_•
-,o >11 <•;: i i ¡ « '¡V'Ó < ; ir í i i : « » a i  i1, -n box í■;:*». i buoi wit lì a s : '1* e- .eie,
fo \v!i:c!) t ! i '1 syr-i! i¡s sd’d d d. i >.) s » till the «beisi y  (.{ ti:o
a ir within ilio box as «I - »e i or ti’ ‘ib eh. 1 iiniKsiiat 'ly after
t’., ! Colo! di: litiOll. l.ol h till.* ! **X d e l  be ‘ ai r wit bin it a re v:arin,
:.¡i.. 1 can Ire proveí! io be i > i y e proper t i ¡ o n i io : i » e t _e\ id m ply
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t a r n  th o  e o c k  u n d  n llo vr th e  o m »j< ro n *K l a i r  to  Baronin in t o  th e
a tltlo n p liM T U . T h o  c u r r a n t ,  ifillli>iCi'd to  slri'c»? u Illu n n n iiie * 'ii ' 

oIiUU U , (« v e u  th u  h a n d s  foul tU o o liiU  o f  t l io  e x p a n d in g
x u  r . " '

N o w  fo r  a n o t h e r  explanation dlfT'rent from tho Prof«-*«<>r'Ji. 
a i r  i l l  th o  iron box had heoniuo bwifud hy tho frh'thiu *»fZhli i .  w ith  th e  (-M i'* o f  tli •

o l c c t r i o i t y  a s s o e la to d  w ith
t i l  lo w in g  th o  h e a te d  a i r  I •
m n l  th o  p o s it iv e  fU 'i 'ti 'i ' '■ I 

'
S a t i n i  u p p e r  atim w tp h ore, 
n m n i o t c r  d e p r iv e d  c*r i r  ̂ Ii 

aim* o n  fn e o n e is te n o y  i 
i l l  p ro d u c in g  h e a l  h y  con 
p  ro ilu e es  m in  h y  th o  cpnd< 
t i p p e r  u tn io s p h c ro . T h is  

i t a  w h ich  a  s a t y r  in v ite d  ii 
H i s  h o t b r o th  us lui • .hi.] ti) 
V»lew his b r e a th  upon hi * lì 
T. !  iu h o u se  l‘n>rn th o  co ld  on 

. o u t  of d o o r s , ft“
I co u ld  blow hot alni on

; Unit
h e a t ;

fruition cro lm  
on turning lho

- 11 IN

>lh

at n 
i  th

instil i

It an d
I tho iitm«*|4ion0i tin* hunt 
I h o  c -  . . p i n g  i . i r  w i t h  i h n

) oppositely electrified nir
ir that n-.i< lo-d ilio ilmr- 
I its teropenil'ire. There 
anation of the l ’ro h ^ .r 
in 1 11 ir u * i ,  while li«j 
tho clouds hv Colli in tho

of ' 
Imr

mng it, :
Mil Oil Cx

II t l

pilli
IlltO
Ill'll

: comprati 
unm breuL

I f  c o m p r e -.«ion of tin. 
" t it ln , Nvhlch is  m u r - lv  a t 
V ih f. c a n n o t  produce< 

vnndunnu the air
gieatost cold prevail*, i 
tu tc io n ilc d  Ï  A c c o r d in g
l  hi n ir  sh o u ld  ho \n

unii
to

111 Ut.

dry, ra re fim i in n i 
u tid cm u itio n  h v o o ld , 

n  m o r a  •letico Ht g r c a t  e le v a t im i*  
ih e  Ciirtll, t in n ì i t  i *  «it th è  M irfaco  >>f th o  o c c u u , h u t th u  
a i i liim w n  tu  h o  th è  i:a»ti. T h e  bigbor iu  th  • nlnuM> 
n Im IIooii, in ila to d  w itl i  h y d ro g o n  ¡pi», n o ciu tile , th o  m o ra  

In 'C o m es e s p a n d a l i  h y  t h a  ru ru fu u tio ti o f  th o  a tm o s - 
w h io li  sh o w »  t l iu t  th o  c o l i !  o f  I lio  iip p fir  n ttnoE p huro 

o n i.iw it io n  to  th è  uxi>au«ivo in tlu -cm iilo n o o  thu gas in TF expansive lutlu-
tho rarefied ntinixphcro at ¿rent derations. leu water 
in t o  a glass t umhl or in the heat of summer, cuti eus a 

t  o f  d r o p s  o f water on the outside of tho tumbler 
l in e  duw . Which is the result uf a conjunction of 

e le c t r i c i t ie s ,  tho glus* and tho nir within and around 
w a rm  a m i positively electrified, while the ioo water is 
ly e le c t r i f ie d . Their conjunction evolve» boa*., which
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i have Lad many oeea-ddns loolm-mv same that dale, that 
< L;; ;:; g die } a-sago of miwng r-1m:■; .;*ii; 1!.r<>ngh the blue and 
i . . . * 11 g lam;  c>i‘ the gra]»ery, t ! e ten:pera: *■ re through the day, 
wi den tii«* grapery, varied from mm hnmlrwl decrees to one 
yiiii-.ii ed and Jiileeii decrees, while i.hat wkhout, according to 
the se ni l is  <>f tiie year, at the sale • times of the day would 
rmige iV«»ui thirty-two degrees up\va;d l<> sixty degrees or 
bh\i \ -ii ve degrees.
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< ■ Ü »i :  >: ’ a - : * .  T i . l S  s i n  I d .  • M l s i - •i >; » i 
i  i  ■ y o  o f  Y e ! - > o i t y  ] * r « > d  u r n a s

j . . . ■ ■ m : > \ I i n *  i m p a m  < * f  t h e r a s  < ■. i l i y h t  i i ] • ■' ! )  t 1 ! ( * o l o t l i ;
, ! ' * .  <*V< * Ì \  : d  h y  t i n *  1 V Í  o t i n i ] ,  a u  p  <l a r i t \ *  <
4 * - ! e h  u h ;  i n . - t a n i l y  t ! i o ' - n t » p p o > - j ; e  o l o o i r h - h i s  r u s h

• - h  . . . l u o d i L C  h o a r ,  v a n a i l i a ' t . n ‘ o h >i h  a m Ì 1 11 - • ; : i n y  t i i e
x  ■ ■ i ■. ■. v  1 > • • : h d y  u n d m -  t h e  e h -1, h y w l i i o h  t h «* o h  >i ¡ 1 h . ' d n s

: : - ! ■ V 1 L o  l e v d  i >t ‘ t I s . *  >■ 1 < ) -.V , a n d  i f  i i :  s h : o i  h o  ;: d l « > ' w v * d

7.  i- ■ , w i d .  l l i o l f  U l O  s u m L* i t  t i l l  t ! ¡ 1 . ; i h < * 11 i • h  s í m i l

» : í f ; ' I ! ’ •!!■■ t i l l . ■h/ : i  i ■ - f t i l  ‘ r Ul *  » W , a : :  i  ! l i o  s n i » .

i t r i u

W  s h a l l  m i e l o s e  t l , LO a ,  j j 1
h  ^  ^ x ; m f  s i i / . e  a n d

F l M - . I ! O i l s e x p e r i m e n t ,  w o  ( v » i n • l e d a  t h a t  I h e  I n - i t w h i o l i

m d m d  i <1 ; o w  u u d o r  t h e  e l <  >1 ! 1 w I S  n m V. d < ‘ l ' i V o d l f r» * i ■ i ( l i o  S U l l

a -  l o -  o , m i l  l i h u t  i l i o  e h m t r h - i r y p r o . o d  1 >y  i l i o

l r i i i o d ,  t i n

i m p a i r  o f  t i n e

s u n ' s  r ; - \ m  w i t h  i  : o  «■]*> t h  « • [ » ] ) «  » s i t • ! v  i ‘ l o o ' o u y l )  i V i  « - l i o n ,

e v u i w d m o  l i o a t  w h i c h  m o l t e d  t J o  :< m  ) \ V .

?Tow suppose that Inst (aid of a Tnylo moco of this d o t h  
Lavina' L-uV; placed up- >n the ¿now, v«m have j_»tit a sol ms of pioces
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rltti ho.it o f  tin* s im b o im ia , f>>r tin* h n p ta  rotlSfflf rli.it tho mu. 
Iw a n t  it i  th o m s u lv c s  d o  u o l liv in g  unv b o a t  fro m  IUo aim  t>> 
th in  p ln n o t .

In  m y  isnrly b o y h o o d , I  d w e lt  o n  t h e  b a il ie s  n f  th e  P o to m a c , 
n r iv e r  fo n c u a l ly  n a m e  1 l*y th o  I n d ia n s ,  b e fo r e  t h e  a d v e n t  o f  
i l ie  w liito  n in u , “ th e  r iv e r  o f  s w a n s , ' f r o m  tliu  n b a n rln n o u  o f 
U nit w n to r  fo w l i lm t  fr e q u e n te d  i t ?  w a te r s . W a l l  d o  I 
r io n - m b u r , ly in g  n w a k o  o n  th e  e v e  n f  o o r  s e v e r a l  w in te r  
Indi i ly * .  w h e n  th e  r iv e r  w a s  d e e p ly  f r o w n ,  a n t i c ip a t in g  a  d a y  
<*f > } 'l tn d iil  s k a t in g  o n  th e  m o rro w , t o  h n r n  h e e n  o f t e n  n ta r ile d  
b y  th y  m>inu o f  .1 g r e a t  c\xpIoe>imi o f  th o  i<*o o n  th e  r iv e r ,  
iw vnaioniH l b y  th e  ro m p rc iw io u  o f  th e  n i r  b e n e a th  t h e  i c e ,  a s

■■■ ' .

a n d  th e  i •?, t i l l  its  n c e n m n la t io n  a n d  eompraMton w o u ld  o v e r 
c o m e  tlio  re s is tu n e u  n f  t lm  i c e ,  nti l u fn-nre wonld bu o p e n e d  
in  i t  e x te n d in g  s o m e tim e s  f . r  m ile s ,  a n d  lilKM -atin^ t h e  p e n t  
u p  d r  in t o  th e  a tm o s p h e r e . I f  th e  te m p e r a tu r e  o f  th e  n ig h t  
a i r  w a s  Im I>«w  th o  fr« v s :i» g  p o in t  o f  water, os the t id e  ro c e d o il  
t in ' w u ie r  which h a d  tille d  Urn t i - s u r e ,  when tho t id e  w a s  full, 
w a s fr o z e n  in to  ic o ,  a n d  th e  t r a d ;  o f  the fi**uro coaid b e  
m a r k e d  o n  th e  n e x t  d a y  b y  th e  film  o f  th in  icu t h a t  had been 
formed ji| ¡r, OS t l io  tide was r e c e d in g  tho night b e fo re .

In  ib is  w a y , n lr  h o le s , «0 d n n g o r o o s  t o  t r a n i l e r a  nnrl s k u tu r s  
o n  t l  fr irn ie d  o n  o o r  r iv e r?  nt ‘e i m s ,
s u b je c t  t o  ( l ie  f lo w  n f  t i c  tiih -s , a n d  in  la k e s  a n d  m m in ta in  
s t r e a m - ,  th e y  a r e  a ls o  fo rm e d  b y  th e  c u r r e n ts  o f  w a te r  f lo w in g  
d o w n w a rd s  i ll  a  s im ila r  m a n n e r . Tn m y  In te r  y o u th , I  hu d  
o b s e r v e d  s im ila r  c tlo c t-  fro m  - itn il  ir c a u se « , p ro d u c e d  ou  t h f  
i c e  o f  th e  r iv e r  H u d s o n , n t  W e s t  P o in t .  In  » h o r f ,  f is su re s  o n  
th e  s u r fa c e  o f  a n y th in g ,-  w h e th e r  o u  th e  s n r la e o  o f  th e  e a r th  l iy  
v o lc a n ic  e ru p tio n s  in  w h ic h  la v a , n i c k s ,  sc o r ia * , m u d , b o i l in g  
w a te r , a r e  th r o w n  o u t fr o m  th e  i n t e r io r ,  o r  b y  G e y s e r s  
q » m t in g  t h e ir  foot s t r e a m *  in to  tlio  a tm o s p h e r e , o r  tb o  c r a c k ?  
in  rbu g ro u n d  p ro d u c e d  b y  lo n g  c o n t in u e d  d r o u g h t* ,  e v a p o 
r a t in g  th e  m o is tu r e  c o n t a in e d  in  th e  s o i l ,  a n d  e v e n  e r u p t iv e  
d is e a s e ?  a m o n g  m a n k in d  o r  o i l i e r  a n im a ls  w h e th e r  w ild  o r  
d o m e s t ic ,  a r c  a ll  th e  r e s u lts  o f  in te r io r  fo r c e s , a c t i n g  f r o m  tb o  
i n t e r io r  to  Ih e ir  re s p e c t iv e  s u r fa c e s .

N o w  lo t  u s  e x p la in  th e  c re v a s s e  o n  th e  g la c ie r .  T h e  sn o w  
fa ll«  c a r r y  li)  the. g la c ie r  la r g e  q u a n t it ie s  o f  a tm o s p h ir r i■ u ir , 
w h ic h  a r e  c o n f in e d  b e tw e e n  th e  g la c ie r  m id th e  s n o w  a s  i t  
f a l l s ;  e v e r y  f a l l  o f  sn o w  press«»« i t *  p re d e c e s s o r?  a m i th e  a i r  
th e y  c o n ta in  c lo s e r  to g e th e r  a g a in s t  th e  i c c .  l i i l iu g  i t s
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w r l i .  * w»Oi ¡ ' i r ,  T V .  r  .lu fn n  o f  n ir ,  th u a  j>r-.,tM.,| d .n c n  
*[>"W « i i( l  in to  i l io  Je t ',  c lu » tu i( i 'fN  Ili\* u ir  wln«*U h'w  b r o l i  
r-ii^T'-. -I Itotw K cii Im itim i i l io  g ln e io r  a m i t h è  o .ir ili  ■> i 
irhiuh th è  g lu c ie r  r w u , — thwt m e o tin m -d  u ir  lm «  b o t t i
trorm od  h y  th è  r a d ìn tio n  o f  h u a t  fru it i  t b o  i n t e r io r  o f  t l i e  o .ir th , 
t t d  h a ?  b o o m  n o  n o r i t i r e ly  o le e tr if lo d  In- i t— th è  e m io n i  n i  tin  i 
[m - i t i v e l y  o le e tn f io d  » i r  w i t h  t l io  iio g u tiv o ly  o lc o tr if io d  h o  o f  
(hit b o t to n i  r f  tb o  e l u d e r ,  e v o lv i  h- m o ro  b e a t ,  w b te h ,  1«•••)tìiikC 
ibt* l o u v r  « t r a i01 il o T  i r «  o f  th è  g b e i e r ,  c o im tit i i tc »  th è  «O O no 
o f  tlus » tro tin i o f  w u to r  t h a t  ‘flu iv a  f r o m  th è  g h n d e r . S u n ti i a 
i lio  u r ig in  o f  tb o  r iv u r  K  li uno.

T l i ia  tv a rm  n ir , In  ita  o f lh r t  t o  ririe  th r o n g h  t lm  g l n e i i r  in tn  
th è  u p p e r  B t in o s jih c r e  n e g a ttv tfly  c ln c tr it iu d , u io e H  in  tb o  
c r i 'v in w  c v o ry w h e ro  a b o u n d in g  in  i l io  i r e  o f  il io  g h .r 'n r ,  th è  
n ir  tv h ic h  bai* b e n i  fo r c c i l  i lo w n  liy  tb o  u n o«- t:i!l« , imi I iv lio 'h  
lu*t u ir  U ' n l i f l ;  l i t e  e o t i jn n o tiu i i  o f  i l , .« a t t iv o
C H I O p p o n ite le  « leo ir ili« !,l  o v o lo ,-  l in .it ,  w h ic h  u x p iu id in g  Ilio  
o i r ,  d in d a c c *  tb o  i r a  o f  tb o  p lj<  i r r ,  fo r tn ln g  d i a m o l i  f o r  ita  
e * c a p o  in to  tb o  i in p o r  a tm o n p b o N ', in n i w b e n  i t  rw aehoa tir» 
u p p e r  M irfiiea  o f  ilio  g h ir i ,  r ,  Ih ro  i  ÌU  « m v  tb r o u g h  i t  i n t o  tin i 
n tin o a p h o re  in  t h a t  m in u to  f i - iu n » , v h h  li P r o fu -* n r  T v in ln ll  
b in i Bauli d id b -.u lty  to  i l iw o v e r .  A g n in ,  ib i«  iv iirm  u ir  tu  i t  
o s c iip o d  im o  t h è  à tm o n p h e r - , m o lle  I tb o  to lg o *  n f  Ilio  lo ò  i>r 
B iiow  u t t l ie  u u rfiiec  tb r u u g b  w h io h  i t  puiuwd, n in i th r n u g h  
w h ie li  i t  iva? r i s ib le  in  th è  a i r  b u h h lo B  P ro fo M u r  T .  d o M 'r ib n l.

T l m  m o it in s  o f  i l i o  l o n v r  s t r a t o  tn  o f  i r e  o f  tb o  p l e d e r  in 
c o n t i v i  i r it l i  i lio  c n r t b  p r o d u r r  1 b jr  t l io  b o n i  n v o lv ed  *>v ih «  
o o n ju in .l i .n i  o f  i l io  p > 'U livo  e l e c t r n i t y  o f  t l io  c a r i l i  iv iit i  th è  
n e g a t iv e  o l c c t r i d t y  n f  tb o  i c e ,  i *  I lio  e .n in t  o f  ilio  « n b *id *m  • u f  
tb o  h .u ly  n f  th è  g lo r ia r ,  a m i ilio  d n '.T tv ity  o f  th è  vsjlh y  1 tolti f  is  
t h è  c a u s o  o f  th è  g lu c ie r  n in v in g  b m lily  d o in iw u n l  in  i t .  T lm  
f r a t t u r e * ,  » tra il i« , t o n im i ?  o f  e c r tu in  p i r t i o n s  n f  t l . e  p h m ic r  
a r e  tb o  r o m it a  o f  th è  fo rc o »  o f  c x p a n s io u  a n d  c o n t r a e t im i  in  
tb u  i n t e r io r  o f  th o  g h ic ir r .  p ro d u cm l liy  v a r ia l io n s  o f  ito  
i n t e r io r  tc in n c r u tu r c  a s  ìu e u t io n c d  a b o v o .

In  t h i *  c o u n tr y ,  tin i w in te r  o f  th è  y r a r ?  1R74 n in i I R 7.1 In.« 
b o o u  m i o x r e p t ìo o a l  o n o . T l i e  c o ld  h n s b e e n  o f  lo n g , m n l 
n lru o st n n in t« r r m il i 'd  c m it in u a n c e , n n d  o f  g r c n t  Hovo.rity. 
T b o r ir « 'tN  iti th è  M id d le  n in i E a n te ru  S t a t o *  b a v e  b o r ii  c ln s td
t r i t ì i  ien , t r i o d i  I iuh ....... ... u l 'g r e u t  d e n s ity  n in i d o p ili . e x t i in d iiu j
t ir  «omo «>f tlioir murar* through tlie inountn'iM ovoli to tbo 
bodii of ibeir «tiranni. The* fruiteli coinlition ni tini wutore ha?
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o u r  u tm o s t m e a l  e f fo r ts ,  a n d  tin* d o n d «  o f  f r o z e n  r n p n n r  t l ia t  
l a s h e d  us <10 ib r in n u ly  a« i t  In ig g r d  «1« in  i t s  c h i l l in g  e m b r a c e ,
w m  d e n s e  «lint n o  o b je c t  c o u ld  1.« s» e ii  ¡,t n d ls tn n ......... i» u
im cn *. A g a in s t  s u c h  r e m o r s e  11 M u sts  n o  h u m a n  b e in g  c o u ld  
k e e p  i n t e g r i t y  o f  m u s c le  a n d  re m a in  e r e c t .  W e  e m iid  o n ly  
g o  o n  t o g e t h e r  a  l i t t le  w a y  a n d  th e n  th r o w  o u rs e lv e s  d o w n  fo r 
n  few  u io m e n td  t o  r e c o v e r  b r e a t h  a tu l s t r e n g t h .  W o  h ad  
m a n y  t im e s  r e p e a te d  t h i s ,  w lio u  M r .  K im b a ll  b e c a m e  b o  u t te r ly  
iw h n n iftcd  i n  t o  in a k o  i t  im p o s s ib le  to  t a k e  a n o t h e r  s to p . U o  
Cflllud In  th e  o t h e r s  to  le a v e  a n d  auvo th o tn aclv iM  i f  p o s s ib le . 
T h e  n o b to  a n d  e m p h a t ic  ‘  n e v e r , ’ u t te r e d  b y  th e  m a n ly  t ’lo u g h , 
w h o s e  fttn rd y  m u s c le  w a s  fo u n d  a m p le  to  h a c k  h is  w il l ,  iu-o UhliI  ’ 
h im  to  a n o th e r  e f fo r t .

“ T h u  tw o  stronger gentlemen, whoso habits o f  lifo a n d  
P ii ix jr io r  p h y s ic a l  power*, g a v e  lio p o  o f  deliverance f o r  them -» 
«vlvini, w o re  hotk im m o v a b le  in  th e  determination tkuE o u r  
f a t e  s h o u ld  b e  one, let that bo w h a t it must

“ T h e  s itu a t io n  w a s  o n »  n fv n o s t  m o m e n to u s  j io r i l ,  e s p e c ia lly  
u> t o  M r . K i m b a l l ,  w h o so  c x lu m s t io n  w a s  60 e x t r e m e  th a t  ho 
w a s  w h o lly  in d if le r e n t  t o  tin* f .ite  t l io t  s c c r a  to  im p e n d , o n ly  
b e g g in g  t'hut h o  m ig h t  b o  l e f t  t o  t lm t  s le e p , fro m  w h o so  
e m b r a c e  t h e m  w a s  fe lt  n o  p o w e r  o f  r e s is ta n c e . S t i l l  th e r e  w a s  
a  I* t W *  d r a g  o n w a rd  m o s t ly  in th e  ia fe rc ts ta  o f  h is  m tn p m i- 
jo n * .  a n d  III o h f  d'n a c e  t o  t l .e i r  p . 't o u t  w ill» . A l t e r  t i l ls  <ort 
w  ■ s tr u g g le d  o n  11 fe w  ro d s a t  u ti no , fa l l in g  to  p 't h c r  b c iw . :1 
e a c h  e lt i ir t  t o  r e s t  a n d  g a in  n e w  s t r e n g th . A t  e a c h  h a l t  
M e s s rs . C lo u g h  an d  C h e n e y  nued t h e i r  h e a t e n d e a v o u r ' b y  
¡• o d n ilin g  a n d  m h h in g  M r . K i m b a l l ’s  fo o t a n d  l im b s , a n d  in  
v a r io u s  o t h e r  w a y s  e n d e a v o u r e d  t o  p ro m o te  c ir c u la t io n  a n d  
p r e v e n t  f r e e z in g . T h o  la s t  s a v in g  d e v ic e  w a s  su p p lie d  b y  a  
m n l ,  w h ic h  w o c h a n c e d  tu  h a v e ,  an d  th e  e n d  » f  th is  w a s  m a d e  
11 ti'Kit*o, w h ic h  w a s  p la c e d  in  M r .  K i m b a l l ’s  h a n d , w h ile  th e  
O th e r  e n d  w a s  p a sse d  o v e r  th e  s h o u ld e r  o f  M r . C lo u g h , w h o  
tu g g e d  a lo n g  in  a d v a n c e  w h ile  M r . C h e n e y  h e lp e d  a t h is  s id e . 
M o s t  o f  th e  la s t  m ile  w a s  a c c o m p lis h e d  in  th is  m a n n e r .

“  W i t h  th o  w in d  a t  7 0  m ile s  p e r  h o u r  an d  th o  th e r m o m e te r  
d o w n  t o  7 * ,  ns w as fo u n d  a f t e r  a r r iv in g  a t  th e  O b s e r v a to r y , 
w e c a m o  a t  le n g t h  t o  ‘ L iz z i e  B o u r n e ’s  M o n u m e n t ,’  o n ly  
t h i r t y  ro d s  fro m  th e  O b s e r v a to r y . O n e  o f  o u r  p a rty  s h o u te d  
Oil exultant h u r r a h  u t  th e  g la d  s ig h t  o f  th is  m u c  p ile , w h ic h  
w a s  c r e e l e d  t o  c o m m e m o r a te  th e  sa d  fa te  o f  o n e  w h o  
w as o v e r ta k e n  h y  th o  d a rk n v M  a n d  b e w ild e r in g  fu g s  and  
c h i l l -  o f  a  ru d e  O c to b e r  n ig h t .  4 T h e n , '  in  th e  w o rd s  o f  tho
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M r . T h o m p s o n  h n d  s l ig h t ly  fro w m  n f in g e r . T .n to r, th e  
‘ r .U u a  to  :U  i o Uim  p e r  Ua<ir, .in  l in r.v , c lo v e n  o 'c lo c k ,  

H i , ,  m o d o ru lo  f o r  M o u n t  W iu h iu g to o .

>, D o c o m b a r  2 3 d .  A  c o ld  m o r n in g ,  t h e r m o m e t e r  z e ro , 
d o n ’t  f e e l  t U j  c o ld  :u  s e n s ib ly  m  iu  tU o lo w e r  r  g io in .

i b e r  2 1 f l i .  Y e s t e r d a y  a f te r n o o n  a n d  In to  a t  n ig h t  a 
b a n k ’ la y  a lo n g  th o  s o u t h ;  t h i s  fo r e n o o n , » n o w  nr an 

;  w ith  a to u ip c r a tn r o  o f — 1 3 s , ftt t im e «  d u r in g  th e  d a y  th o  
w u  U8 h ig h  ns 70 u i i lc a  n il  L o u r ,  c o n s e q u e n t ly , w o w e re  

ic d  to  th o  1 iouho . I t  ia  c o ld  to - n ig h t ,  (n o w  n illu  o 'c lo c k ,  
th e  t h e r m o m e te r  — l o  J , a n d  o n ly  4 2 a i n  th o  ro o m , 

x h  w u h a v e  tw o  f i r e s .

t lra r  3 5 t h .  T h e r e  w e r e  n o  c lo u d s  f lb o ro  o r  a ro u n d  
s u m m it .  Ik -lo w , a n d  h u t  a  l i t t le  lo w e r  th a n  th is  j k -uIc,  tins 

w e re  d  cn o o  a n d  c o r e  r a i l  a n  e x te n s iv e  t r a c t  o f  c o u n tr y , 
th e  lerH d e n s e  p o r t io n  o f  th e  l ig h t e r  c lo u d ,> tins M in'd 

_ i y e  a  p e c u l ia r  ro so  t i n t ,  e x t r e m e ly  b e a u t if u l  in  e f fe c t .  
*  *  • • A b o u t  to n  o ’c l o c k .  A . M . ,  M r . K .  a n d  m y s e lf  
w o n t o u t  fo r  a n  o b s e r v a t io n . W o  h a d  th e  p le u s u to  o f  w itn u ss- 

t  th e  fo r m a t io n  o f  s e v e r a l  c o rm n e , s o m e t im e s  s in g le ,  b u t  
t h r e e ;  e v e n  o n  o n e  o c c a s io n  fou r  d is t in c t  c i r c le s  a p p e a r - 

■ a n d  d is a p p e a r in g  s o  r a p id ly  th a t  i t  w a s  im p o s s ib le  t o  nroro 
i c u te h  a  g i i t u p a o o f  fo r m  a n d  c o lo u r .  J l  w a s  a  p h i-m .m o tio n  

f  rare b e a u ty .

t b e r  2 0 t h ,  1 8 7 0 . T l io  w in d  h a s  b o o n  in e r c ic - iu g  a ll  
A t. 7  o ’c l o c k ,  .V. M .,  o b s e r v a t io n s :  w in d , -Id tn ih  s  p e r  
nt 2  o 'c lo c k ,  1*. -\L, 5 7  m i le s ;  at. 4  o ’ c lo c k ,  1 '. .M ., 7 2  

* ;  a t  7  o 'c lo c k ,  P .  M . ,  4 tJ m i l e s ;  a n d  a t  i> o ’c lo c k ,  1’ . M ., 
c a l m ;  a  g r e a t  c im n g o  in  1 »  h o u r s ,  e s p e c ia lly  i u  th e  

t  tw o  h o u r * .  B a r o m e t e r  Ians fa lle n  r a p id ly  a l l  d a y .

ib e r  8 0 t h ,  1 8 7 0 .  T h o  m o r n in g  is  c a lm , c l  a r  a n d  
I t  is  w h a t  w u h a v e  w a ite d  a  m o n th  fo r . W o  c o m - 

l  w o r k  m a k i n g  n e g a t iv e s  a t  s u n r is e .  I n  th e  m o r n in g  
Jo  u to w  8  b y  1 0  n e g a t iv e s ,  h u t  ns w o w e r e  m a k in g  th o  

o f  t h e m  th o  w in d  f r e s h e n e d  u p , n m l w u c o u ld  n o t  inuw o ns 
• ns w e  w is h e d . *  *  *  I l j f o r e  I  c lo s e  to -« la y ’s  m e m iv  
i l m u < t  s p e a k  o f  th o  s p le n d id  v ie w  w o  h a d  u f t r r  th e  w in d , 
o w in  g  s o  f ie r c e ly ,  o b lig e d  i n  t o  «p u t w o r k . W o  c o u ld  boo 

J y  h u n d r e d s  o f  m o u n ta in s , la k e s ,  p o n d * , A c.

U'f.L

■ in tho distance—one I Kind 
fount Ehtahdin, tho Id glut

O.Ttt
o*t a n d  f i l ly  m il«** d is ta n t  
t  m u u u tu iu  iu  M a in e , a n d

m l
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o u r  ntTiin.it v n ru l e f fo r ts ,  a m i i b n  c lo u d s  o f  fro a e n  v a p o u r  th a t 
loM icd m* «> fu r io u s ly  ns i t  b u g g e d  n s  in  i t s  c h i l l in g  r i id i r .c u ,
Wft* r.<» ih-im e th a t  ni) o M e c t  rm iM  b o  so ph  n t u d is ta n c e  o f  toti

{w ees, A g a in s t  « u c h  to m o r s e lr s «  b la s t«  n o  l iu m u n  b e in g  e o n  IA 
ceep  I n t e g r i t y  o f  m u s c le  a m i  r e m a in  o rv e t. W o  c o a id  o n ly  

g o  n n  to g e t h e r  a  l i t t l e  w a y  a n d  th e n  th r o w  o u r s e lv e s  d o w n  fl-r  
a  fe w  m o m e n ts  to  r e c o v e r  b r e a t h  a m i s to r n g t li .  W e  1 d 
m a n y  t im e s  re p e a te d  th is ,  w h en  M r . K im b a ll  b e c a m e  s o  u t te r ly  
e x h a u s te d  a s  to  rn a k o  i t  im p o s s ib le  t o  t a k e  a n o t h e r  s te p . H o  
«■ailed to  th e  o t h e r s  to  le a v e  ¡n i l s a v e  t l ie m s e lr c *  i f  p o s s ib le . 
T im  n o b le  a n d  e m p h a t ic  ‘  n e v e r ,’ u t te r e d  b v  t b e  m a n ly  C lo u g h , 
w h o se  s tu r d y  lu u se lo  w ua fo u n d  a m p le  to  h a c k  h is  w il l ,  a r o u s e d  * 
h im  t o  a n o t h e r  e f fo r t .

4* T h o  tw o  s t r o n g e r  g e n t le m e n , w h o so  l in b i t *  o f  l i fo  nnd 
s u p e r io r  p h y s ic a l  p o w er-, g a v e  h o p o  ii!' d e l iv e r a n c e  f o r  tb e m -i 
s e lv e s ,  w en ? b o th  im m o v a b le  in  t lw  d e t e r m in a t io n  t h a t  o u r  
fa tu  s h o u ld  b e  o tto , l e t  th a t  h e  w h a t  i t  m u s t .

“ T h e  -M tu n  t  io n  w a s  o n e  o f  m o s t  m o m e n to u s  p e r i l ,  e s p e c ia lly  
its t o  M r . K im b a l l ,  w h o se  cx lu m tH io n  w a s  s o  e x t r e m e  th a t  h e  
w a s  w h o lly  in d if fe r e n t  to  th e  fa te  th a t  s o e m  to  im p e n d , o n ly  
b e g g in g  t h a t  h e  m ig h t  b o  lo ll  t o  th a t  s le e p ,  fro m  w h o s e  
e m b r a c e  t h e r e  w a s  f e l t  n o  p o w e r  o f  r e s is ta n c e . S t i l l  th e r e  w as 
u l is t le s s  d r a g  o n w a rd  m o s t ly  in  t l io  in te r e s t s  o f  hit; c o m p a n 

i o n s ,  a n d  l a  o b e d ie n c e  t o  t h e i r  p o te n t  w il ls . A f t e r  t h i s  s o r t  
w . s t r a g g le d  o n  a  fe w  ro d s  nt n t im e ,  f a l l in g  to g e t h e r  b o tw i • n  
e a c h  e ffo r t  to  r e s t  n n d  g a i n  n e w  s t r e n g t h .  A l  e a c h  b a it  
M e s s rs . C lo u g h  a n d  C h e n e y  u sed  t h e ir  b e s t  e n d e a v o u r s  b y  
p o u n d in g  a n d  r o b b in g  M r . K i m b a l l ’s  fe e t  a n d  l im b " ,  a n d  in  
v a r io u s  o t h e r  w ay «  e n d e a v o u r e d  to  p r o m o te  c ir c u la t io n  und 
p re v e n t  f r e e z in g .*  T h e  la s t  s a v in g  d e v ic e  w a s  su p p lie d  b y  n 
c o r d , w h ic h  w e  c h a n c e d  to  h a v e , a m i th o  e n d  o f  t i l l . . wan m r.de 
a  n o o se , w h ic h  w as p la c e d  in  M r .  K im  h a ll 's  h a n d , w h ile  th e  
o t h e r  uud w a s  p a s s e d  o v e r  t h o  s h o u ld e r  o f  M r .  C lo u g h , w h o  
tu g  ;vd a lo n g  in  a d v a n c e  w h ile  M r . C h e n e y  h e lp e d  a t  iiia  a id e . 
M o a t o f  tb u  la s t  m ile  w a s  a c c o m p lis h e d  in  th is  m a n n e r .

“  W ith  th o  w in d  a t  TO m ile s  p e r  h o u r  a n d  th o  th e r m o m e te r  
d o w n  t o  7 " ,  a s  w a s  fo u n d  a f t e r  a r r iv in g  a t  th e  O b s e r v a to r y , 
We c a m e  a t  le n g t h  t o  ‘ L iz z i e  B o u r n e ’s  M o n u m e n t/  o n ly  
t h i r t y  ro d s  fro m  th o  O b s e r v a to r y . O n o  o f  o u r  p a r ty  s h o u te d  
a n  e x u lt a n t  h u rra h  n t  ll io  g la d  s ig h t  o f  th is  ru d e  p ile , w h ic h  
w a s  u ro c te il  to  c o m m e m o r a te  th o  B a d  fa te  o f  o u e  w h o  
w a s  o v e r ta k e n  b y  t l i c  d a r k n e s s  a n d  b e w ild e r in g  fo g «  a n d  
c h i l l s  o f  u ru d e  O c to b e r  n ig h t .  ‘ T h e n /  in  th o  w o rd s  o f  tho
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“ T- : - ; , . -, ' i rue v y  7 ; 1 :. 1 h a w  y ' \ \ Son pomo tini . • i b i s  a f r e r -
• f ! : : ) ' !.« S l u b v < !. i • ¡e i ’■ai à " i ma a ins. i ' a \ < lib«- t b i s  a r e  s o
ra:***' b : ;; r Wo in ■ r j-. ■ Vo \ » ■ :* v yi . [o»rt ! ; n i t y  I b r  inv■ombrati o h .
< Ji.li . . : r- ■?: i .s,  ].i: rr:< •am • . a b  a 1« a r  o l i ’ AvitiL a  n . T i li w m d — a
w ; : ì ■ • :<«ft ar tìi< m Ulibi \VÌ!l( l Ct tllC ]<>VS( t  ro i r i ons .
IL : t h i s  b o •. ■ Vy . i t;; ;' irti ' 1; is ;b. S .  AV. 11»-■ !p :-;bt a n d  2
- . . iaL..- j. ■ '■ • ■ - w , -l m arie* •il p. »m: ras i  to r̂un b a y  m o r n i n y b

L (  i n a t ; t*i ;,- - an < \  j ■i a ! 1 ; ! 1 i ■ ■n o f t L i : s ].bon<>nn m- n : A M i c n
r ■ •. , IV •ab iibi l o=i ............. . ! b;  T c r e n t

0.\ .* n Til- ■!l 1.:;., r, a l u a • ■mb i-y tb< ; 1- ■•¡•l-.MtO
OIL'! '1 ! .• - i. : .l iS (• \ « *i 1 ’ o ’ t i . o ’ ;- <-•'■aij i ilici i< >n. ri ]*o w a t o r y
vu;.'  U • ■ a t 1 . !, *! n i o l - T .-»■■•i a r abi o; b « b . i n y e ;
t h e  a. - : m m a n \ V. 1 b i;' Ì: ■•:bs t 1m• t vat or  in s u - n on si n n , '

. ’ • ■ i :. < • l.Mat t ! : i ■ ; i •» • \ • ■!*. ‘ b l>y t b o  o: ■:.]i i !■<■; n>u o f  t b e

f i : ■ • • m b ; a s ■• a ; !  ̂ 1 u m m i n i x i  uro,  j . >-* y r o a t l y
t .V a . i : ; n ■ i far; . s a .1 V : m i . s  ? c-au a n  Ion- : v r  s t i s t a i u
t h e  ]. , :* Vrai'. r v ili ;  vri: i.-ii rhevr h a d  boon ;iL.-.a»! iate<l  ;
"11 ; S ; ; . . . i. 1 i s i b a  Ys;!:m'\ ’ T a r l i  de**,
' (i » ■ ■ y < ■. ' , b  b ’ ! a a- b b y  lb o '■]>]"' s i t e
v, ■ • . • l' li.-'  1. \ J .» . a ■ . • !ia ■ a\< Ì a ool ibs i n- t a u b y  i n t o
i t y - V  ■ . . .e \\ a b  -r 1 - Vi m : i i ■ a : : b 1va • ; \- o j io.■f 1 1 li Mil is l -a-'Ho<Ì f ro l l i
\  . . u 1.•. ' . . 1., • ; » ;ib!' • ' ,.i., i.i r •. -i : s, v. I .abi  „ n ; »arate
i n i »  • i . : rr\ i r.y t • » lb<. • i a r t b  t h è

~\ ,I'M- .. i . •., b , t,a .  ia t' j ;. i \\ i ; L  v b n ! b tl'a-y v. •'■!•■• ia-'-ssmiated;
Y» i . s .. ; ■ v ■ Is h a,m t! •: ; s ( 11 • < ail  t i i o i r  vsa t e r  as h a i l ,
Til'-W v r m b . ,  l - ) l i ;■J . , . . t i n  ti!„• ut ; . , . -syl ioiv i n ■ * ; *■ - ]1 r > ' T
lit >al iji i b - . cnmr S 'Vo j’V  < ; !;y a n b OCM-Ìli: ■ab T b o  m •II! L ivi l lt l ,
VSarSi.C i ; y  t v  hi ■a • ' •b ai r \*v : ; : * ■li l ias  l':scap(*d j ¡a>ul t h è  c l o u b s

; y  r, J a ' ■ L O- ! ■'! i-. ! : m.- si si oos b(  1-bl‘o n( •«■upiod b y
t h e ms i i l t he : (1i; o,-; • ' n o] i lio \*< eo:nós  t h è
y e a T s b h a y  a b  bos , • i i 1,. b  Ì ,y tl-.-se <•! >S"i*voi*s. a n b as  b r v  a i r
} i ti v a ; i 1 : • | >..sc<l ! . . t i i a t  o f  n m b t  ai r ,  t h e
to T i b  '■ bi- ! a l V Ì * ■ ' ; : : t '  Wb n ! : i  n '.-r.>u : ; lvsays is a t t r a e l e d  t o  t h e
A l  hi . ' • v..; ■; to tli r̂ * O ■ , ' It!: Of' til'- 1 : : ■ ■ ' i n t a n i ,  a n b  t l o r n is t h u s
tori': r«:;.; . : in t h a t Inc a! it \' \\ i t h  :a n o r t h  tviiul .

<< v s* v •
; -1 __ T

■ a :" ,  n a y ,  ^V! rua :•y vrb. T o n  o'■ r j - x a ,  r .  u . T h e r e  i s

evi  b iv : a  ria  ov t'i - i ; i ; ! 1 ■ i! , ■r t b s  on;) , f ,  11 :■ " ii...-.: i o ni  e b y o ,
v.bli b * ; •i if v m h o s  ■t.*{’ ; ; o rn . A b ‘m- noun \vi> cm iM  eo>'( tin* s t o r m
as ir m mh-d e as t '■Vii!!■•!. I t  1 sa ; r i * m b v  a n b  c l o a r  b y t u r n s  o n
t h e  v 1 a m a s , i 1 ! 1« >vT * r (m r i v e t  <• t’ c i m a i  l‘ost( •d a t  t i m e s
ov ur us . Tho.  va ia ' 'S. i.'lli-l \a*r a itili, a n b  1 Le u n n e r  s t r a t u m
« ivoror v t ’v  an;  i r 1 • o''»'.¡il '«■'V as la i* as c ou l d  be seem. W i n d
b. b. W from -U tu o'j iulìos Lour, Temperature troni
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1 4 ° .  n» 7  II ' ' l o c k  A - i f . ,  t o  2 0  a t  2 1’. M . I n t e r e s t in g  t<> t u t e l i  
H i" p ro g re ss  o f  t iro  s to rti»  a n d  t o  sou t b o  lo w e r  « l i r r v n t u f  c lo u d  
d r iv e n  Ir, .ut e a s t e r ly  w in d , n i  l in in g  u n d e r  tiro  h ig h e r  s tr a tu m  
u b i d ì  o f  c -x ir a o  in toward tiro  n o r th e a s t .* >í I

L o t  u *  h e ro  s to p  to  m im i r e  tiro  i n l ln i t c  w is d o m  o f  th e  
C r e a t o r ,  w h o , u s in g  t b o  a t t r a c t iv e  fo n ic a  o f  h i*  c lu c t r i r ì t ì e *  lo  
g a t h e r  u n ii c o lle c t , tb o  w u te ry  vupoun» o f  tiro  a t in o - n h e r o  in t o  
c lo u d s ,  d i« p c r« e s  th o rn  h y  tb o  r e p e l le n t  fo rc o *  o f  rb i mi «nnm  
«•Icet ri c i  t ic a  a n d  s c a tte rà  in  th is  w a y  t h e i r  n m n ifn M  w a te r y  
b le s s in g s  o v e r  g r e a t ly  in c r e a s e d  a re n a  o f  t b o  s u r fa c e  o f  tb o  
c a r t lu

“ T b n r w t o y . F e b r u a r y  Ititi» . A  s to r m  o f  a n e w  a i d  ru in . I t
io n i 'te i ' ut 2 2 ' . i-

Miovv» w ith  i t  a t  3 0 ’ ,  a s  m ig h t  b o  e x p e c te d . W h y  i t  .-diniihl 
r a in  u t . 2 2 °  is  h a rd  t o  e x p la in .  W in d  s t e a d y ;  so n th w e ifc  
through tb o  d u y ;  b u t ,  a t  b .2 0  I ’ . M ., c h a n g e !  m i Mui.1v to I 
n o r th w e s t  h i  g u s t ' ,  6 0  to  8 0  m ile *  p e r  h o u r . F o r g o t  t o  m e n -  1 
tio i»  t o t  n ig h t ,  t h a t  u t 6 .3 0  1*. M , I  re a d  fr o m  th e  ‘ .V t Ia n  t ie ' 
in  t b c  o p en  u ir . O u r  d a y *  u ro  a b u u t  4 6  m in u te  > lo n g e r  th a n  
th e y  uro u t th e  * o a  l e v e l .”

T ir o  w o rm  s o n th w e s t  w in d  e x p la in s  th e  n i in  a t  2 2 ° ,  w h ie b  
w u» p r o b a b ly  th e  t e m p e r a t u r a  o u te id e  o f  th e  c o lu m n  o f  w a rm  
u ir  b r o u g h t  u p  b y  th e  s o u th w e s t  w in d :

“ S u n d a y , F e b r u a r y  1 9 t h .  A  b r ig h t ,  s u n n r  d a r ,  o le a r  a n d  
calm, p t  t lw  te m p e r a tu r e  w a s  a t  n o  t im e  h i g h e r  th a n  8 " .* *  
■ W h o re*w as t h e  s u n ’s  h e a t ?

“ T u e s d a y ,  F e b r u a r y  2 1 s t .  W h e n  8 .  l e f t  th is  m o r n in g  t h e  
t h o r n  in m e t  o r  r e a d  — 1 ° , a n d  w in d  2 0  m i le s  p e r  l o u r ;  a t  th e  
G u l f  T a n k  i t  w a s  so  w a r m  h o  bud tu  la y  a s id e  .« v r c tr o l  an d  
g l o v e * :  n o  w in d  t h e r e ;  t h e  s n o w  w on i n c i t i n g  a n d  th< w a t e r  
r u n n i n g  i l a t m  tiro  c e n t r e  r a i l ;  u n ite  u c<>ntm»l to  tiro  s u m m it , 
o n ly  o h o  m i le  d is ta n t— m e te o r o lo g ic a l ly  - p e a k in g ,  h "  w as 3 0 0  
m i le s  s o u th  o f  h i *  m o u n ta in  h o m o , th o u g h  in  n ig h t o f  i f . W'o 
t o o k  a  w a lk . F i n e  w e a t h e r  fo r  a  c h a n g e . B e a u t i f u l  c lo u d  
v ie w s  th is  a f te r n o o n . L i g h t  f le e c y  c lo u d s  f lo a t in g  o v e r  M o u n t  
M o n r o e .  D is s o lv e d  b e fo r e  r e a c h in g  T u c k e r m a u ’s  r a v in e . T h e y  
p a s s e d  b e tw e e n  u s  a n d  t h e  s u n , s h o w in g  th o  p r ism  »tic c  d o rs ’; 
t h e n  h - th e y  roll«-d  e a s tw a r d , g r a i lu u lly  t id e d  o u t a n d  c h a n g e d  
to  u c o ld  g r a y . T h e  t r a n s i t io n s  o f  l ig h t  a n d  - h a d e  w e re  in e x 
p r e s s ib ly  b e a u t if u l ,  e n o u g h  t o  g iv e  s e n s a t io n s  o f  jd c u su ru  to  
tiro d u l le s t  o b s e r v e r ,  a n d  d r iv e  a u  u r t is t  c r a z y  w ith  d e l ig h t .

!  » * t  t-
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l o w  th a n  <1(1 m ile s  p e r  h o u r . M r .  H .  le ft. nt. fi A .  M . in  th o  
fail' o l u 4H -niih* g n lo  n u d  tin  tc im w r u tu r o  o n ly  1 4 “. 1 utu 
an xifu fl f o r  liia  s a f e ty ,  a m i s h a ll  b e  t i l l  B . retu rn«*.

'• T lir  w in te r*«  w m k i i  d o n e . S t o r m s  o f  tinpnn-.Ih  h  <1 s e v e r i t y ,
.w h en , f o r  d a y s  in  s u c c e s s io n , th e  s u m m it  w m  v n w d h p c il fix 
c lou d s, n m l t h e  liu rr ii 'u u i H lu s te d  lo n g e r  » m l  fcigra  ln o ro  
loot t l ia n  a n v  y e t  reco rd -, d in  th e  U n ite d  S t a t e s ,  n  g . th o r  w ith  

"Very Ju w  T e m p e r a t u r e s ,  h a v e  b e e n  a  p a r t  n f  o u r  t x p 'iir ie n c ii* .
Ju * t  s u c h  a n  e x p e r ie n c e  1ms se 'ld o m  b e fo r o  b o o n  th e  lo t  o f  
luiinm i l i n i n g .  *  *  9 A m i  m ir s  b u s  b e e n  th o  g o o d  fu r -  |
lim e  to  w ltu o s *  s o m e  o f  t b o  m a g n if ic e n t  w in t e r  s e t t lo r /  \\ 
upirii w h ic h  m o r ta l  e y e s  e v e r  m a te d , si-wintry u f  tn u iB L -en d cn l 
g n u u lu n r a m i  v ie w s  s u r p a s s in g ly  b o u n tifu l .

‘‘ T h e r e  w e re  th iy s w h e n  th e  r h i f l i i ig  v ie w s  o f  c a d i  h o u r  f u r - . ,  
n i 'h n l  uew  w o n d e rs  a n d  n ew  b e a u t ie s ,  in  th e  p la y  o * 's u n l ig h t  \ 
iiinl c h a n g i n g  d o u il - f o m i« ,  e v e r y  h o u r  a  p ictu r«  in  i t n  I f  a n d  \ 
p e r fe c t in  d t-tailft. S u n s e t s ,  to o , w h e n  a n  m e a n  n f  . b n n l s t ir -  
roundc-d th in  i s ja n t l - l ik e  s u m m it ,  t h e  o n ly  o n o  o f  a l l  t h e  m a n y  
h ig h  p e a k s  v is ib le  u h o v o  th u  c lo u d  b il lo w s , u ll tdao o f  c a r l l i  
h id d en  fro m  E ig h t ;  th e r e  w o re  t im e s  w h en  th is  u c r ia l  s e a  w as 
b u rn ish e d  s i l v e r ,  s m o o th  a n d  c a l m ,a n d  l im e s  w h en  i i *  t o s s in g  
w aves w e r e  t ip p e d  w it l i  c r iu ifio n  a n d  g o ld e n  fire . *  *  *  *  
Cb'iie a r e  th e  lo n g  d u y * u m l lo n g e r  n ig h ts ,  w h e n  th o  s to v e s  
Ciiletl to  c tiin  fo r  (a b ly  w a rm  th o  l i t t l e  r o o m , th o u g h  w o k e p t  
Ilium a t  a  ro d  h e a t ,  a n d  w h en  th e  t h e r m o m e t e r  in d ic a te d  (55° 
lwur th e  s to v e  uud 4 °  a t  th o  f lo o r  t e a  fe e t  d is t a n t .”

¿ 4  f o g

W o  h a v e  p r e s e n te d  th e s e  e x t r a c t s  fro m  th e  p u b lis h e d  o b s e r v 
a tio n s  o f  th o  g e n t le m e n  w h o  p a ssed  th e  w in te r  o f  tb o  y e a r s  
m o - i s n  o n  M o u n t  W a s h in g t o n ,  t o  show* th e  s u d d e n  a n d  
g ro a t v a r ia t io n s  o f  te m p e r a tu r e  (h a t  o c c u r r e d  o n  th e  m o u n ta in  
by  d a y  a s  w e ll  a s  b y  n ig h t ,  a m i t h a t  th e s e  v a r ia t io n s  c o u ld  
uot h a v e  r e s u lte d  fro m  s o la r  r a d ia t io n s  o f  b e n t ,  us s o m e t im e *  
w h en  t h e  a tm o s p h e r e  w a s  th e  c le a r e s t  a n d  f r e e s t  fr o m  v a p o u r , 
a id  w h e n  th o  su n  w a s  s h in in g  w ith  tins g r e a t e s t  b r i l l i a n c y ,  
th e  te m p e r a tu r e  o n  th e  m o u n ta in  w a s  lo w e r  (lin n  w h e n  th e s e  
C o n d itio n s  o f  t h e  s u n  a n d  a tm o s p h e r e  d id  n o t  e x i s t ,  a n d  
fu r th e r ,  when th e  su n  h a d  p a s s e d  th e  v e r n a l  e q u in o x , a n d  
w m-  approfl' l i in g  t l i o  s u m m e r  s o l s t i c e ,  t h e  te m p e r a tu r e  o n  th e  
m o u n ta in , nml th o  c o n d it io n  o f  it«  a tm o s p h e r e , c o n t in u e d  M ill 
to Im wintry, u n a f fe c te d  b y  th e  c h a n g e  in  th o  p o s i t io n  o f  th e  
~ m i, r e la t iv e ly  t o  t h e  a n g le s  o f  in c id e n c e  o f  i t s  ra y s .

W h e n  w o  c o n s id e r  ( l ie  a l t i t u d e  o f  M o u n t  W a s h in g t o n ,
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mn»t of thè olumtmtary i\ii)i«;.iiicos nf whìeh «poetivi umilyla 
i h u  rcvcaled lite cxiatónco in iti ntinonpliiTC. Al fin- minto 
lime, Jt in arìiimit tliur thè vnriou* cnQOualri» Inv« • • i>t wlùcll 
tilt* t-'lnr globo may l-n «upponcd tu bo formoli, otturi Alio tip©!» 
Uui otlu-r roiHÓdcrablo pressure, «luce ivo fimi fluii ut thu «ur- 
fuco itr If, tho mten&itv of gravi Lati on i» twonty-cight tirami aa
ffrcat u» il. ib ujion tLo cartli’t» «orfano. Tht» pressura may 
litulor filatoti t j  n eortaìn oxtanr, but not incandom-rvo. but 

Wh boli ino tbat Ilio hypoflir-d» of a Hqoid iuoradcacoaco ur 
cv o ii n giuooas mtclcu* »  moro probabili. ”

AU Bacb hypothesea aro pot ut rust by tbo recagli itjoa of thè 
suu n-i .1 grcat muglici, «inco magnctiom U dostroyod by beat.

“ Tho nrnruitionea» ou tbo righi, (western erigo) nptmur liko 
« mnM nf *m»w-cappod mountain«, tho laura* of whiiii test on 
tbo bmb >>( tbo monti, and nrc ligbteil tip bv tho n»y» <»f a 
setting *1111.” (Front M.JnnMii’s obsorvatuwi* on tbo e-.lipse 
of tho iran frani Aden lo Malacca, Auguri l.S, IHi:#.)

“  tu  1 8 3 8 , M .  I . i a i s  m u n d  t lu it  th o  l ig ld  .>f l in i  m in '«  c o r o n a , 
'H rcnlly pMarizcd, ami a l  n n ru  cnucludcd tim i tbo *im lui» un 
ai?ii> «p li< -ra  e x ù ’tir i in g  fa r  b c y o m l tb o  u h o to a p h e r e .

"Puring tbo short pluwo nf total dartene-««, n liuninouH
c o r o n a  inule o» iti appo«r a n c o , b e in g  g o n i-r a lly  ..i’ a  a l v e r  
m li>i. 1.1-- but i« a n n id im i .*  coloured ami (jiirr«.>nii|».cont- 
p io ti  ly  t b o  d a r k  l l t n b .  I ta  a p p a r t i l i  b r e a d th  i»  f r a n i  m n - f i l t h  
tn om-lwilflli n f  ilio diamo ter of tbo ninon, and Imm if, ligbt 
dttcrout« graducliy."

W*i bave boro in tho aspoot of tbo clouds in Bambine, frnra 
tho stimimi of Mount Washington uà they gather troni tho «va 
nr fmm tbo land, arlvaiuing, »¡atinnary, or rutii-ing, ilio nioafc 
vivid d.'*cri|*tion» nf tbo varying brìlliant tinta ami gntgoona 
groupinga nf coloni*«, ai tbo ciu.nging ungici of iucidenoo and 
reflccthra im i tlmir righi, tbat il U po.MÌblo tn oonocive. Wo, 
ubo aro fumili ur wìtn tbo niMgnìficoiit n ut ninnai «iimmls i>f 
many ju»n» of our country, may bugili to imagi no tbo 
o.v'juìsiui beauty of tho scene» ivbu-h III oso gi.-ntlomon bave 
wituofued. But tbo porlicular objcct ivo lmvo in view in 
culting ymir nlloiition to il, is to trai e tbo niinlnpy nf tbmo 
display« of coli n ir, ligbt nini sharie, willi thu»» dc -'-rfln d by 
iiNirwiioinera in invoatigating tl.o pbyaicalronditiòn ,,i tho bob. 
iVd bave die Botilo tiut», brilliant cnlnora, iionlral n.loura, 
¿inde« and slmrioirs, in our piami n* uro ih.solitari Ut |n> suini 
in tlio sun—»indiar dmturbancca in tbo vujiour nf ho(h urbe.
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Is  i t  t o o  m iie l i  t»» I m a g in e , th o r o fo r o , t l ju t  i f  an  o b s e r v e r  rn u h l 
In* p la ced  w ith in  t e le s c o p ic  r a n g «  b e y o n d  o t tr  n ti -p b o r o , 
he m ig h t  sou in  o u r  a tm o s p h e r e  a n  e x a c t  in it ia t io n .  u |«<i i  «» 
tvdtJeed s c a le  h o w e v e r , o f  w lm lu v o r 1ms b o o n  e x h ib i t * ' '!  b y  th e  
sun, a *  t l io  d is c  o F  o u r  p la n e t  w o u ld  t h e n  d is p la y  a  r e f le c t io n  
o f  th e  i l ln in it ia u n n  o f  th e  w h o le  Btullar w o rld  1 A m i  w lm t 
morn «1‘ ic b  th e  s u n  d o ?  l i e  r e c e iv e s  t l io  l i g h t  o f  th e  w h n lo  
«tellu r a n d  p la n e ta r y  w o r ld , u n d  re lle c tB  i t  a g a in  th r o u g h  
sp ace, th u s  p r e s e n t in g  to  o n e  o r b ,  o r  r e t  o f  o r b s , tb u  l ig h t  h o  
h i *  ro u o iv ed  fr o m  O llie rs , u n t il  t h r o u g h o u t  t h o  g r e a t  I'.xpnTiBO, 
lig h t i*  d iiT ii»ed  o v e r v w h e re  to  s h in e  in  th o  tiru iu m o n t o f  h e a v e n , 
and g iv e  l ig h t  u p o n  th o  e a r th .

W e  h a v e  h a d  e x h ib i te d  in  th in  c i t y ,  (P h i la d e lp h ia ,)  a  few  
w eek s B in co , b y  a  d is t in g u is h e d  a r t i s t ,  an  o i l  p a in tin g -  o f  
“ P ik e 'o  P e a k ,”  o u e  o f  t h e  g r a n d e s t  m o u n ta in *  o f  th o  K o o lcy  
M o u n ta in  r a n g e . I t *  h e ig h t  is  1 1 ,2 1 6  fo o t a lio v u  th e  pea le v e l ,  
and o n  i t s  v e ry  s t im n iit  is  a  s ig n a l  s ta t io n  a n d  o b e o r v a t o r r  o f  
the U n ite d  S t a t e s ,  e r e c te d  in  th o  y e a r  1 6 7 .1 . I t s  s u m m it  is  
cov ered ' w ith  sn o w  t o  a  d e s c e n t  o f  p e r h a p s  u th o u * , n d  fe e t. 
T h e  p a in t in g ,  w h ic h  r e p r e s e n t *  a s n n a o t  s c e n e ,  p o r t r a y *  th o  
B u o w -eov erctt r u m m it ,  i l lu m in a te d  n il o v e r  b y  a  h r i l lu y i t  r e d  
tin t, r e s e m b l in g  re d  c o r a l ,  a n d  c r e a t i n g  a t  f i r s t  s ig h t  t h e i m -  
¡irctsiM ti o f  a  m o u n ta in  o n  f i r e .  T h e  r e s e m b la n c e  in  t !m  ro d  
p r o tu b e r a n c e s  a r o u n d  the. s u n , d u r in g  e c l ip s e s ,  a ?  d e p ic te d  in

{ih n to g ra jd m  ta k e n  b y  th e  o b s e r v e r * ,  is  m o s t  s t r ik in g .  T h i s  
•rilliaut ra il  c o r a l  c o lo n r  p e rv a d e s  th o  w h o lo  s u r li i . •> o f  th o  

su m m it o f  t h e  m o u n ta in  th at, i s  c o v e r e d  w it h  s n o w , a m i w h ich  
is re e u  th r o u g h  t h e  re d  c o lo u r . l l e r o  w e  h a v e  a n  e x a c t  ret-o m - 
b k n o o  o f  o n e  o f  th e  a p p e a r a n c e *  o f  th e  e n n , o s  d is p la y e d  
d u riu g  an  e c l ip s e ,  a n d  j o t  t h e r e  is  n o  in cn n d o tu -v n t g a s  
c o r n i n g  “ P i k e a  P i n k * '  to  p r o d u c e  th is  c o lo u r . O n  (h o  c o n 
tr a r y , t h e  a tm o s p h e r e  a ro u n d  u n d  a b o v e  th e  m o u n ta in  ir. 
w in try , w ith  a  te m p e r a tu r e  lu -lm v f r e e z in g  p o in t  I'Jx ¡>oit 
Jt<rei\lrni!" M a y  w c  n o t  i n f e r  fr o m  th is  i l lu s t r a t io n  t h a t  (h e ro  
is  n o  I n c a n d e s c e n t  g n u  u b o u l th o  w in , a n d  t h a t  th e  v a r ie d  t in t *  
and  c o lo u r * ,  h o w e v e r  b r i l l i a n t ,  a n d  how  e v e r  r e s e m b l in g  w h a t 
We «iippi- c t o  Ihi in c a n d e s c e n t , m e t a l l i c  v a p o u rs , a re  r e a l ly  o n ly  
nuMtUoMiation« o f  l ig h t  in  i t s  p r o te a n  d is p la y s , us f i t fu l  a n d  
ovanoHuunt it*  w e  «too i t  in  o u r  a u tu m n a l  s u n s e t* .

■ N ow  let n s  fo r  a  m o m e n t  im a g in e  t h a t  b y  th e  in te r p o s i t io n  
o f  th e  jT m on b e tw e e n  th e  su n  a n d  th o  e a r t h ,  e a c h  B u ffe r*  an  
e c lip s e  fr o m  th o  o t h e r .  L o t  u s  su p p o se  t h a t  th e  sn o w -c la d  
m o u n ta in s  o f  o u r  p la n e t  a r e  b a th e d  in  s u n l ig h t ,  u n d  th a t  J in -
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L r i l l ia n t  c o lo u r *  d e r iv e d  f r o m  t i n t  s/ m rco , c h a n g in g  w ith  t h e  
iingloH o f  i n e id e n c c  a n d  r e f le c t io n ,  w ith  w lu o h  lim y  c i i .  -im p aB s 
tj»<* 'U s n o w -c la d  ¡.o ak '» , b e c o m e  d i od u vi d b e y o n d  to o  p e r ip h e r y  
«•f th o  m o o n , w h ic h  h a s  c o n c e a le d  n l a r g e  («art o f  t h e  b o d y  o f  
th o  I 'u r tli. N o w , i f  a n  o b s e r v e r  c o u ld  l*o p la c e d  b e tw e e n  th e  
m o ttti a n d  th e  h u h  , n t  t h e  p e r io d  o f  s u c h  an  e c l ip s e  o f  t h e  e a r t h ,  
w o u ld  h o  n u t w itn e s s  d is p la y s  o f  l ig h t  a n d  c o lo u r ,  g r e a t ly  r e 
s e m b lin g . i f  n o t  id e n t ic a l ,  w ith  th o s e  w h ic h  w o u ld  W  s e e n  b y  
a n o t h e r  o b s e r v e r  p la c e d  b e tw e e n  tb o  m o o n  a n d  th o  e a r t h ,  a s  
h o  re g a rd e d  tlio  a p p e u rm ie i-s  a b o u t  tlio  s u n ?  Vv'h.tt th o u  
w o u ld  h e e m n o  o f  th e  te r r i f i c  h e a t  o l’ t h e  B a n  u n d  i t s  in u u id e .s -  
e e n t  g a s e s  ?

“ In  th e  uf umlufittioiia, in s te a d  o f  s u p p o s in g  the
t r a n s p o r t  o f  u m a te r ia l  A g e n t t o  g r e a t  d is ta n c e s ,  i t  is L id a  that 
th e  v ib r a t io n s  o f  lu m in o u s  b o d ie s  a r e  c o m m u n ic a te d  t o  th e  
a to m s  o f  a n  a l l -p e r v a d in g  rlhtrttl flu'uL T h e s e  v ib r a t io n s , 
p r o p a g a te d  th r o u g h  th is  f lu id , r e a c h  t h e  o r g a n  o f  v is io n , w h ic h  
in  t i m e  t r a n s m it *  th e m  to  th o  o p t ic  n e r v e . I n  tin «  hpofcke- 
•is, th o  n a tu r e  a n d  tru n -im iM io n  o f  l ig h t  w o u ld  h e  n im la g o u a  
t o  th e  n a tu r e  a n d  tra n stu ie m n n  o f  s o u n d , l ig h t  b c iu g ji r .n lu c e d  
b y  a to m ic ,  a n d  s o u n d  b y  m o le c u la r  v ib r a t io n s .”  T h i s  id e a  
c o n f in e s  this a c t io n  o f  l ig h t  to  a n im a l v is io n .

Tn th o s e  e a se s  t h e r e  i s  n o  a n a lo g y , f o r  so u n d  h a ?  a  v e r r  
l im ite d  r a n g e  o f  a c t io n ,  w ith  c o m p a r a t iv e ly  s m a ll  v e lo c i ty ,  an d  
id o n ly  o f  v a lu e  to  l iv in g  b cin trfl. W h i le  l ig h t  h a «  s c a r c e ly  a  
l im i t  ns tci d is ta n c e  in  p e n o tr a tn in , a n d  a  v e lo c ity  in c o n c e iv a b ly  
g r e a t ,  a n d  is  in d is p e n s a b le  t o  p la n e ta r y  e x is te n c e .

T w o  p e rs o n s  h o ld  n  t a b le - c lo t h ,  tw e n ty -f iv e  f e e t  lo u r ',  b y  i t s  
tw o  e n d s , lo o s e ly  in  t h e i r  h a n d s — th o  a c t u a l  d is ta n c e  b e tw e e n  
th e s e  p e r s o n s  in  a  s t r a ig h t  l in o  i s  tw e n ty  fe e t— o n e  u f  th e s e  
p e r s o n s  r a is e s  h is  a r m s , a n d , b y  K s t r o n g  im p u ls e , s h a k e s  th o  
c lo t h ,  w h ile  th e  o t h e r  e n d  is  h e ld  b y  th e  o t h e r  p e rs o n  f i r m ly , 
a  w a v e  o f  th o  c lo th  is  fo r m e d , a n d  r u n s  th r o u g h  i t *  e n t i r e  
l e n g t h ,  nt th e  e x t r e m it y  o f  w h ic h  i t  is  l o s t  T h i s  is  c a lle d  
u n d u la t io n , o r  w a v e -m a k in g . T l io  c lo th  r is e s  a n d  fa l ls  in  th e  
w a v e , w h ic h  r u n s  th r o u g h  tw e n ty -t iv o  f e e t ,  i t s  w h o le  le n g t h .  
T h e  d is ta n c e  t r a v e le d  b y  t h e  w a v e  i s  tw e n ty - liv e  fo ot* b e in g  
f iv e  f e e t  m o r e  t h a n  th e  d is ta n c e  b e tw e e n  th e  tw o  p e r « m s  
h o ld in g  d ie  ta b le - c lo th .  S h o u ld  th e  ta b le - c lo t h  b e  s tr e tc h e d  
to  ita  fu ll  l e n g t h ,  n o  w a v e  c o u ld  b o  p ro d u ce d .

N o w , lot. ua a p p ly  th is  e x a m p le  to  th e  sn u  a n d  th e  e a r th . 
T h e  lu m in o u s  o t h e r ,  a s  th e  iu te r v e m u g  a p a c e  b e tw e e n  th e s e
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tw n  o r b s  i s  r a l lu il ,  '19 iiin*-*t.y-Sw*i m ill in n a  n f  m ile s  in  le n g t h  ; 
n u d , t o  a d m it  o f  i t *  u n d u la t io n , m u s t  b o  v o rv  loos*? in  i t s  c o n 
s is te n c y .  W o  m a y  s a fe ly  in  lo r  t i n t  s u c h  u n d u la t io n s  na w o u ld  
lw  rc<julro<l fo r  to o  t r a n s m is s io n  o f  l ig h t  fro m  tb o  s u n  to  th®  
e a r t h ,  w o u ld  in c ro a a o  th e  a c t u a l  d is ta n c e  t r a v e le d  b y  th n  l ig h t  
in  i t s  u n d u la t io n s  fu lly  to n  m il l io n s  o f  m ile s ,  m a k in g  th e  
tr a v e le d  s p a c e  b e tw e e n  th e  s u n  n o d  e a r th  t o  h e  o n e  h u n d r e d  

uttd tw o  m ill io n s  o f  m i le s  in s te a d  o f  n in e ty - tw o  m i l l io n s  o f  
m ile s ,  th o  m e a s u re d  d is ta n c e . N o w , tliu  g r e a t e s t  v e lo c i t y  \ / 
k n o w n  is  t h a t  o f  lig h t,*  w liic h  is  ltJG.OOO m ile s  p e r  m c o ik I .  
W o  d n  n o  iry iie t ie o  t o  D iv in e  W is d o m  w h e n  w o  s u p p o s e  t h a t  
th w  extreme v e lo c i ty  h a s  b e e n  im p a r te d  t o  l ig h t ,  in  o r d e r  t h a t  
i t  s h o u ld  puns th r o n g l i  s p a c e  w ith o u t  in t e r r u p t io n ,  a n d  t h a t  i t  
s h o u ld  r e a c h  i t s  d e s t in a t io n  in  th e  s h o r t e s t  p o s s ib le  s p a c e  o f  
t im e — in  o t h e r  w o rd s , th a t  i t  s h o u ld  g u  d ir e c t ly  to  i t s  o b je c t  in  
r ig h t  l in e s ,  w ith o u t  a n y  d e v ia t io n , u p  o r  d o w n , o r  la te r a l ly ,  

JW W Oh w o u ld  o n ly  re ta rd  l l e n c o  w e  r e je c t  e n t i r e ly \ S
./ th e  u n d a la to r y  th e o r y  o f  l ig h t ,  us e n u n c ia te d  a t th o  p r e s e n t  '
• t im e .  I f  d ie  U ir a  n f  l ig h t  a r c  n o t  c o m p r e h e n d e d  b y  s c ie n t is t s ,

' i t  fu r n is h e s  u u  e x c u s e  fu r  r e s o r t  to  a b s u r d it ie s  in  th e  e i lb r t  to 
e x p la in -  th e m . W h i le  l ig h t ,  in  t r a v e r s in g  in t e r - s t e l la r  a n d  
in te r -p la n e ta r y .s p a c e s ,  is  t h o u g h t  to  h o  c o n fin e d  to  re c tn lln e a r  
d ir e c t io n s , t h e r e  is  n o t h in g  in c o m p a t ib le  w ith  ib is  id e a  w h en  
¡1 ¡« "b r o u g h t w ith in  th e  iu ilm m ei*»  o l o U r  a tm o s p h e r e , b y  w h ic h  
i . i  r c f r n n g ib i l i t y ,  i t s  r e f le c t io n ,  i t s  p u la r iz u t io n , a n d  i t s  p o w e r 
r> d e v e lo p  e le c t r i c i t y ,  m a g n e t is m , a n d  h e a t  a r e  m a n ite s te d , 
a n d  il<  m o r e  s p e e d y  d if fu s io n  th r o u g h  o u r  a tm o s p h e r e , b y  
th e s e  d is tu r b in g  in flu en ce-« , m a y  fu rn is h  a  r e a s o n  fo r  its  a t t r i 
b u te s  h e r e ,  w h ic h  w o u ld  h a v e  n o  a p p l ic a t io n  in  i t s  p a ssa g e  
th r o u g h  in te r - s te l la r  o r  in t e r - p la n e t a r y  s p a c e s .

“ L ig h t  d im in is h e s  in  fa r c e  o r  in t e n s i t y  in  p r o p o r t io n  a s  it 
recoin fr o m  i t s  s o u r c e . T h i s  d im in u t io n  i s  in direct ratio to 
tJi. in/uare o f the distance. T h u s ,  th o  q u a n t i t ie s  n f l ig h t  a t  d is 
ta n c e s  2 , ¡5, 4 ,  e t c . ,  w ill  ho 4 ,  !>. H i, e t c . ,  t im e s  less  th a n  a t  d is- 
U ineo 1 .  I iig h fc  r e q u ir e s  e ig h t  m in u te s  th ir te e n  s e c o n d s  to  
a r r iv e  f r o m  th e  s u n  t o  th o  e a r t h .  I t  t r a v e ls  1 1 }  m ile s  in  o f
a  .......Mini, n r  1 8 f f ,0 0 0  m i le s  p e r  s e c o n d . I t  t r a v e ls  a lw a y s  in  >%
s t r a ig h t  l in o .

“  L ig h t  a d d e d  t o  l ig h t ,  b y  i n t e r f e r e n c e ,  p r o d u c e s  d a rk n c *« . 
T im  m o v e m e n t  o f  s u c h  ra y s  n e u tr a l iz e  e a c h  o t h e r ,  a n d  th e  
l ig h t  c e n s e s  to  c a s t  a n y  lu s tr e .

“  O f  t l iu  th o u s a n d  ra y s  o f  \ u rn -g a te d  « h a d e  a n d  r e fr a n g ih i l i ty

- Excepting that ut olcclrldty, which is 288,000 miles per seewnl.
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w h ic h  c o m p o s e  C ''lo * l f l c ! i * (o r  w h ite  l ig h t .  t l» o « o o n lr  n e u tr a l iz e  
en< h  « u lie r  w h ic h  (>■ ■!•«••«* W M in litia tO  c o lo u r  and r o lr a m jih i l i ly .  
T h u #  n  f  »1 r » v  c a n n o t  o b l i t e r a t e  u g r e e n  m y . T w o  while 
light* croni cadi o t h e r  a t  a  g iv e n  p o in t ,  am! MO time tit«' red 
m y  b Imuh w ill  d is o p p e a r , a n d  t h e  p o in t  n f  in te r s e c t io n  will 
b e c o m e  g r e e n — g r e e n  b e in g  w h ite  m in u s  r e d .”

Let us see w h a t raui l«o mod« o f  t h o  fragmentary knowledge 
■ n f  lijiht t h a t  w e  h a r e  s o  fa r  u t ta iu e d . The white l i g h t  o f  too 
m  c:inii|iMM'd if  m a . ii p r im a r y  x .iy a , a l t  l i t t le  ring fu  •••fTuur 
:• n . h  o t h e r .  T i . . ’ f ir  t a n a ly - i - .  • ifth i .i  w h it«  m in lig h t  « a -  
d is p la y e d  t o  m u n ta m i in  th e  r a in b o w , w h o s e  m a g n i f i c e n t  
b e a u ty  w e a  a d m ire d  w ith  c tn id d  w o n d e r , w i t h o u t  th o  fa in t e s t  

, c o n c o p t ia u  o n  th u  p a r t  o f  th u  b o h n ld o r  o f  w h a t  i t  m e a n t .  
jArtcr a la|M O-of ago* n f  t im e .  Sir 1 an o  Newton, with n gloss 

'p r is m , s e p a r a i  od  th o  ra y s  o f  a  s u n h e n m , n m l divclopoil t h e  
m i t i J ~  /  p r ìm n n r  coinur* w h ic h , in  (h u ir  u s w e h U i'm , hud formed t ! io  

J  w h i t e  l ig h t  o f  t l  o ni». II"  reunit« d thew s p r im a r y  rays, ami 
/  th u s ,  b y  s y ii i  In s m  a -  w e ll a«  a n a ly s is ,  h e  p ro v e d  th o  c o m p o s ito  

f ullAracter of sunlight.

'9 -t

N o w , :i• ifriu io m er- h o v e  s h o w n  t h a t  t h e  [ l io n e ts  tunl a s te r o id s  
o f  o n r  p la n e ta r y  s y s te m  e a c h  o m it  u c o lo u r  p e c u l ia r  t o  i t s e l f  c 
M e r c u r y ,a p o h * r » * y l ig h t ;  M o r s .a  re  I d is h  t i n t ;  V e n u s ,  a s i lv e r y -  
w h ite  c o lo u r ,  w ith  o c c t td o n a l  s t r e a k ;  >-f p n lo  b lu e  l i g h t ;  J n jn t i - r

fjiv e s  o u t  a  p a le  y e llo w  l i g h t ;  S a t u r n ,  u pnlo bluish t i n t ,  while 
:* r in g s  a r e  g o r g e o u s  w ith  a  w h i t e ,  s i lv e r y  colour; the Moon 

g iv e s  n n t  a  y e llo w is h  h u e  ;  P u llits  s li in t 's  n  i th  a  y e l l o w i s h  l i g h t ;  
. lu n o  is  n r e d d is h  s l u r ;  V e s ta  h a s  u ru d d y  t in g e ,  sometimes o f  
a  p a le  y e llo w is h  h u e ;  tin * K n r ll i  v iiiiM  a i l .  I m r . 
“ A n o t h e r  r e n in r k n b lc  f e a t u r e  o f  i l i - * e  « ta r  s y d o n u ,  and per
h a p s  t h e  m o s t  b r i l l i a n t  a n d  i u t r in - i - a l ly ' hcautiftil phenomenon 
c f  a s tr o n o m y , i s  th e  r e s p le n d e n t  und  g ia n tlik e  v a r ie ty  o f colours 
b y  w h ic h  th u  b in a r y ,  t e r n a r y  a n d  o t h e r  multiple ¿ v ftte ra s  a r e  
c h a n u ’te r ia p d . H e r e  a l l  th e  o n h u irs  a n d  iu tv r in e d tm o  t i n t s  o f  
th e  spectrum a r o  t<» h o  n u  t w id i.  m a n ife s te d  with the r ic h e s t  

i n t e n s i t y  a n il  t h e  m o s t  v iv id  a n d  d is t in c t iv e  s t r e n g t h  a n d  
l 'i ln o 8 8  v f  h u e .  T h u s  in  y , A n d r o m e d a , w o  h a v e  a  ternary 
c  iti'.l.iu iir io n , th o  b r ig h t e r  s t a r  b e i n g  ft r ic h  a n d  fu ll  o r a n g e ,  
a n d  th e  tw o  f a i n t e r  s t a r s  g r e e n .  J n  <t. C a ss io p e ia ? , w o h a v e  a  
b r i g h t  b lu e  a n d  a  s e a  g r e e n  s t a r .  , i .  C v e n i ,  is  a  p a i r  o f  s t a r s ,

£ a l lo w  a n d  s a p p h ir e .  a , C e t i ,  is  a w r y  line onuigc s lu r  w ith  a  
luo cumpanion. *  * *

“  In  a  c e lo i.rn te d  c lu s t e r  o f  s t a r s ,  n e a r *  o f  th e  Southern Oro«, 
t h e r e  n r c  a b o u t  o n e  h u n d r e d  s m a l l  s t a r s  o f  iliilcrunt colours, 
fr o m  th o  v a r io u s  r e d s  t o  a l l  t h e  t i n t s  o f  g r e e n ,  blue and bluish-
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p r« t-n , no c ro w d e d  together, flint they appear in  the larger 
td le K o p M  Itfco a  pioct ùf m a g n if ic e n t  r e l e w a l  je w e l r y ,  studol 
an d  f la s h in g  in  the in n » t • iip e rb  r p l .n d o u r  w ith  t h e  r ich e  -t and 
tn » « t b r i l l i a n t  jra tu -lig b t.. • Tb**»*» -c o ln iir s  u ro  r.
W h u t  b m u « #  o f  a ll  t h e « c  p r im a r y  ray*» ò r t t g l i t  u n  y  
a r c  n eed  t o  co m p o n e  f io -  w h it e  lig h t. o f  o u r  nu n, a n d  «-i ¡ill th u  
fix e d  s ta r a  n r  suns flu ì! i l lu m in a to  the f i r m a m e n t ?  W h a t e v e r  
n im lig h t. th e r e fo r e , h a s  fa l le n  u p o n  th e s e  p la n e ts  h a *  b e e n  d e 
c o m p o s e d } s ix  n n t  n f  th e  s e v e n  p r im a r y  ra y s  t h e r e o f  b a r o  b i"?u  
a b s o rb e d  f o r  th o  u s e  o f  t h e  p la n e t ,  a n d  t h e  r e m a in in g  p r im a r y  
lia s  been e m it te d  b y  th e  p la n e t ,  m id  s e n t  t o  th o  s n u  to  
a s s o c ia te  in  h is  p h o to s p h e re  w ith  th e  d if fe r e n t  p r im a r y  ra y s  
sent In h im  fro m  o t h e r  | lauds, to form u n ew  the w h it«  su n 
l ig h t ,  w h ic h  b y  h im  is  t o  b o  d itfu s e d  th r o u g h o u t  t h e  p la n e ta r y  
an d  s t e l l a r  w o rld .

N o w  avo m u t t  n o t  s u p p o s e  t im i  th o  o r b s  c o m p o s in g  o n r  
d im in u tiv e  s o la r  S y s te m  h a v e  fu m iiih e d , o r  c a n  fu r n is h , t o  th e  
su n  a  s u f f ic ie n t  q u a n t i ty  o f  t h e i r  re s p e c t iv e  p r im a r y  ra y «  o f  
l ig h t  to  s u p p ly  t h a t  lu m in a r y  w it h  t h e  a m o u n t, o f  e le m e n ta r e  
l ig h t  w h ic h  it is  hin fu n c t io n  t o  c o m b in e  a n d  to  fu rn ir.li to  flm  
u n iv e r s e . W e  m u s t  r e m e m b e r  t h a t ,  fro m  th e  g r e a t  d e p th s  o f  
t h e  in f in ito  e x p a n s e , e le m e n t a r y  l ig h t  c o m e s  u p  fr o m  e v e r y  
s t a r ,  n e b u la ,  o r  m e te o r ,  H ooking  it»  c o m p le m e n ta r y  e le m e n t  i n .  pi 
th e  p h o to s p h e r e  o f  tho s u n ,  th e m  to  l*o a s s o c ia te d  oa  w h ite  ¡H ’V-v. 
l ig h t ,  a n d  th o n c o  t o  l>c ro tlo c te d  fro m  th o  g r a y  c o v e r in g  o f  U .  j  f . 

s u n , a s  a  m ilT o r , t o  a l l  th e  orbi* ' ¡ r  c r u a iio i i .  T h i s  c ir c u la t io n  
© F lig h t ,  th is  a b s o r p tio n  b y  th e  sT a rs  nn<f p la n e ts  o f  s u o li o f  th o  
p r im a r y  r a y s  ul’ l i g h t  a s  t i io y  n e e d  fo r  tin  i r  o w n  s u p p o r t , a n d  
th e  o m is s io n , s e v e r a l ly ,  o f  t h e i r  o w n  'p e c u l ia r  r a y s , to  h e  r e a * -  , 
¡•'••milled a g a in  in  th e  v a r io u s  p h o to s p h e re s  o f  i l ia  in f in it .*  
n u m b e r  o f  s u n s  t h a t  s tu d  th o  f i r m a m e n t , a n d  to  h o  a g a in  d if
fu s e d , a c c o r d in g  t o  th o  p la n  o f  c r e a t io n ,  in  e n d le s s  s u c c e s s io n , 
p ro se  l i t  a n  im a g e  o f  th u  w is d o m , th o  b o n c lio n u cu  a n d  p o w e r  o f  
th e  C r e a to r ,  t h a t  l ìt i»  t h e  m in d  w it h  a w e , a n d  to u c h e s .m a n  th o  
u t te r  in s ig n if ic a n c e  o f  h is  b e in g .

O n r  s u n  i s  s im p ly  a  h u g e  r e f le c t o r  o f  l i g h t .  T h e  g r a y  
“epvorlng o f  h is  n u c le u s  o r  b o d y  is  r e p r e s e n t e d  in  o u r  m ir r o r *
1>V t h o  m e t a l l i c  covering which wo place on tho b u c k s  of © u r 
glasses, fi ll* ¡-o transparent glasses are typified by the t r a n s 
lu c e n t  phot*»Bphero of Ilio 8uu, and tho associated prinmry 
rave of light f r o m  every lu m in o u s  object in  tho u n iv e r s e , 
m in g l in g  t o g e t h e r ,  a n d  reflected "from this gray covering of 
the sun, furnish the v. Idle sunlight that, illuminates the world.

*  J. A. S. KoUwyn’a Astronomy.

«
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IT ent d e s tr o y *  g r a v it a t io n .  T h e n  n n r  n sfT O n n n irr« , in  a s s o r t 
i n g  tim e tlio  iV ru inoat»  m u t te r  iT n l .r  p h o to s p h e r e  o f  th o  s tilt  is  
s h o w n  b y  th e  s jie e tr o s c o p e  t o  >«• c o m p o s e d  la r g e ly  o f  in c a u -  

LC^veJiv1(« jt* ^ “c' ' n l  w w ta llfo  g a s e s ,  t h e  b a s e s  o f  w h ic h  a r e  a m o n g  th e
h o m ie s t  m a t t e r  in  t h e  e rn s f  o f  o u r  e a r t h ,  c o m m it  tjiD  in c o p -___^

/iN jn m iw  r i i t e n c y  o f  s u p p o s in g  t h a t  t h e - e  h e a v y  in c a n d e s c e n t  m e t a l l i c  
-/} v a p o u r«  o r  p anes l ir e  s u p p o r te d  l i y  u p h o to s p h e re  o f  m u c h

g r e a t e r  s p e c if ic  g r a v it y ,  m  w e ll  iw d e n s i ty ,  th a n  those' h e a v y  
gtis*-« th> n i * e lv e s ;  o th e r w is e  th e s e  m e t a l l i c  g a s e s  c o u ld  n o t  
lim it in  th e  p h o to s p h e r e . S o m e  o f  llu ;»e  a n tro iio m o r t  g o  *<• Cur-, 
i.s to  s u p p o s e  th a t  th e  h m ly  o r  n n c (o n *  o f  th e  su n  i t s e l f  ia  . 
g tw o o n * , a m i t h a t  th e  d e n s i ty  o f  th e  s u n  is  tu u rh  le a *  th a n  1 
t h e  d e n s it ie s  o f  th e  in c a n d e s c e n t  m e t a l l i c  v a p o u r s  w h ic h  th e y  
su p p o se  t o  f lo a t  in  i t s  p h o to s p h e r e . N o w , i f  th e s e  in c a n d e s c e n t  
m e t a l l i c  gam  - a r e  h e a v ie r  t h a n  th o  n u ito riu l c o m p o s in g  t h e  
'  in  i t s e l f ,  i i  is  c lo u r th a t  th e  g r a v ita t io n ,  a c c o r d in g  to  N e w to n ,

/  o f  th e s e  h e a v y  m e ta l l ic  in c a n d e s c e n t  v a p o u r«  is  n o t  to w a r d s  th o  
o u it r o  o f  t h e  s u n ;  a n d  i f  n o t  to  h im , w h e r e  d o  th e y  g r a v i t a t e ?
W «  k n o w  w h a t th o  s p e c if ic  g r a v it ie s  o r  d e n s it ie s  o f  m a n y  o f  
th e  m e ta ls  o n  th e  s u r fa c e  ” f  th o  e a r th  o r e , w h o se  in c a n d e s c e n t  
v a p o u r« , a *  r e v e a le d  b y  th e  s p e v to s c o p e , * r o  su p p o se d  t o  e x is t  
in  th e  p iio to s (d :■ -rt- o f  th e  s u n , a n d  a s tr o n o m e r s  h a v e  c a lc u la te d  
t h a t  the! a f tr u c t in u  o f  g r a v ita t io n  to  th e  a m i in  i t s  p h o to s p h e r e  
w o u ld  he tw c iify -v ig l it  t im e s  a *  g r e a t  a s  th e  g r a v ita t io n  in  th o  
e a r t h 's  a tm o s p h e r e  to  th e  e a r th  o f  b o d ie s  o f  s im ila r  w e ig h t*

I f ,  th e r e f o r e ,  w e  s u p p o s e  t h a t  th e s e  m e t a l l i c  in c a n d e s c e n t  
v a p o u r s  in  tin  s u n ’s p h o to s p h e r e  t o  lie  t w e n t y -e ig h t  t im e s  
h e a v ie r  th a n  th e y  w o u ld  ,h °  i n  t h e  e a r t h 's  a t m o s p h e r e ;  n n d  i f  

'// t L e y  n e v e r  ta ll t o  th e  h m ly  o f  th o  s u n ,  i t  m n s t  fo llo w  t h a t
i ( - ‘ w lia t  is  c a l le d  g r a v ita t io n  in  th e  p h o to s p h e re  o f  thw su n  c a n -  

/ /  n o t  e x i s t ,  a n d  tu e  w h o le  th e o r v  o f  N v w tu n , o f  c u u lr h ic t i . l  n n d  
/ /  e o n t r i f i l i a l  fo r c e s ,  la w  n o  s u h it tu it in l  e x is te n c e ^  W « k n o w  
■f th a t  in  o u r  o w n  p la n e t  K e n t d e s tr o y *  gTAVtTtuTnn, a s  th e  Vul

c a n  io  a c t io n  in  th e  i n t e r io r  o f  th e  e a r th , u p h e a v in g  is lm n U , 
m o u n ta in  r a n g e s , a n d  e v e n  c o n t in e n t s ,  a b u n d a n t ly  p r o v e s

T h o  m e a n  d e n s ity  o f  th e  e a r th  is  a b o u t  f iv e  t im e s  g r e a t e r  
th a n  th a t  o f  w a te r — a c t u a l ly  6 .4 4  l im e * .  W a t e r ,  t h e r e f o r e ,  
r e s t s  o n  th o  s u r fa c e  o f  th o  e a r th — p e n e tr a te *  i t s  « m a t  t i l l  it 
e n c o u n te r s  th e  h e a t  ra d ia te d  fr o m  th e  in t e r io r  o f  th e  e a r t h ,  
w h e r e  i t s  f u r t h e r  d esce n t, b e lo w  t h e  s u r fa c e  i *  a r r e s te d , th a n  i t  
i s  c o n v e r te d  in t o  s te a m  b y  -th e h e a t  i t  h a *  a b s o r b e d , a n d  i t  i s  
d r iv e n  u p w a rd *  in t o  th e  a tm o s p h e r e , h e a v in g  u p  th e  m u s t  
s o l id  a m i  h e a v y  m a te r ia ls  o f  th e  c r u s t  o f  th o  c a r t l i ,  t h a t  l ie
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a b o v e  th o  d iro o th ra  i t  m a y  t a k e .  T h i s  W Cpnniion o f  w a te r  
in t o  « te a m  b y  h e a t  in  th o  c r u s t  o f  th e  e a r t h ,  p ro d u c e d  b y  th o  
r e p e l le n t  a t l l n i u  o f  tlio  h o m o g e n e o u s  e le c t r i c i t y  a s s o c ia te d
w ith  i t ,  in o n e  o f  th e  fo r c e s  o f  v o lc a n ic  n o t io n , w h ic h  a r e  c o n 
t in u a l ly  c h a n g in g  th e  fo r m s  o f  th o  o u t e r  s u r fa c e  o f  t h e  e a r t h 's  
c r u s t .  T I i n OUMjeity o r  s p e c i f i c  g r a v ity  o f  th e  s u n  is  0 .2 f i I 8 0  
fo r  n e a r ly  O m v fo u rtli o f  th at, o f  th e  e a r t h ) .  I n  o t h e r  w o rd s , 
ta l i ' . : i in  • i"  d v o lu m e s , th e  w e ig h t  o f  t h e  m u t te r  w h ic h  c o m 
p o se s  th e  s u n  ia s c a r c e ly  m o r e  th a n  o n e - f o u r th  o f  th e  w e ig h t  
w h ic h  c o m p o s e s  o u r  g lo b e .  C o m p a r e d  t o  w u tc r , th o  d e n s ity  
o f  th e  su n  ia  1 .8 6 7 ;  t h a t  o f  w a t e r  b e in g  1.

H o w , i f  w h a t  o u r  a s t r o n o m e r s  to ll u s  o f  th o  In c o n c e iv a b ly  
h ig h  te m p o r a l  o r a  o l ' th e  su n  b o  t r u e , t h e r e  cu n  h e  n o  g r a v ita 
t io n  to w a rd s  i u  c e n t r e  fr o m  i t s  p h o to s p h e r e , I ta c h r o m o s p h e r e , 
o r  Anv o f  i t s  p o s s ib le  e n v e lo p e s^  th e  h e a t  e x p a n d in g , r a r e fy in g  
a n d  d r iv in g  o f f  a l l  s u c h  m a te r ia l  s u b s ta n c e s . H e u t d i» iu to g * 
ra le - red id *, sep anu-.-s t l u i r  n v 'lo c u lu s , d e s tr o y s 't .h » ir  d on si 
a n d  e rm s c q u e n tly  i s  o p p o s e d  to  g r a v ita t io n ,  w h ic h  is  th e  
A ttra c tio n  o f  d o n a h ie s . A l a s !  fo r  p o o r  S i r  Is a n c  N e w to n  a n d  
h is  g r a n d  th e o r y  o f  c e n t r ip e t a l  a n d  c e n t r i f u g a l  f o r c e s !  V r a y  
o f  l ig h t  p a s s in g  th r o u g h  a  n a r r o w  c lu n k ,  a n d  th r o u g h  a  g la s s  
p r is m . L a s  d o n e  th e  b u s in e s s .  T h o  in c a n d u s c u n t m e ta l l ic  
g a s e s  a n d  th e  t r a n s c e n d e n t  in t e n s e  h e a t  o f  th o  s u n  w h ic h  h a s  
V a p o u riz e d  th e s e  m e ta ls  ( th e  su p p o sed  d is c o v e ry  b y  th e  n a rro w  
c h in k  a n d  th e  p r is m ), h a v e  d e m o lis h e d  N e w to n  a n d  h is  e r r a t ic  
fa n c ie s .  S i c  transit fiktrta m ufuii! ,

According t o  P r o f e s s o r  T y n d a l l ,  “ g r a v it a t io n  c o n s is ts  o f  a n  
attraction o f  e v e ry  p a r t ic le  o f  m a t t e r  fu r  e v e ry  o t h e r  p a r t ic le — 
p la n e ts  an d  m o o n s  a r e  s u p p o s e d  to  b e  h e ld  iu  t h e ir  o r b i t s  b y  
th is  a t t r a c t io n .”

“  T h o  e a r t h  is  su p p o se d  t o  a t t r a c t  t o  i t s  c e n t r e  a ll  th e  b o d ie s  
u p o n  i t s  s n r fa c u  b y  w h a t N e w to n  te r m e d  c e n tr ip e ta l  fo r c e , a n d  
w h e n  o n e  o f  th e m  fa l ls ,  i t  is 'a lw a y s  to w a rd s  th e  e a r t h ’s c e n t r e .  
T h i s  fo rc u  is  s a id  t o  b o  r e s id e n t  in  a l l  th o  b o d ie s  o f  n a tu r e . 
I t  e x e r t s  i t s  in f lu e n c e  u p o n  th e  la r g e s t  m u s se s  a s  w ell a s  U p on 
llm  m o st, m in u t e  p a r t ic le s  o f  m a t t e r .  T h i s  i t  is  w h ic h  g iv e s  
l iu rm o n y  t o  th e  u n iv e r s e , u n d  e x p la in s  th e  fo r m a tio n  o f  b o d ie s  
O f n il  k in d s .”

K * ' if to n  h e ld  t h a t  “ B o d ie s  e x o r c is e  a t t r a c t io n  in  d ir e c t  r a t io  
t o  t h e i r  m a s s , a n d  t h a t  th is  la w  w a s  o f  u n iv e r s a l  a p p lic a t io n .”

L o t  tia e x a m in e  this."

w
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I lc n t  « l f x t i w *  g r a v ita t io n . T v i n  n n r  a s tr o n o m e r s , in  a b o r t 
in g  th a t  Hit) lu m in o u s  m a t t e r  I i r t l i o  p h o to s p h e re  o r  f l i c  »tin  U  
s h o w n  liy  th e  sp cu l r» «co p i»  to  ho n i in p f f v u  la r g e ly  o f  m e a n - 

J ^ T t b - c y n t  m e ta l l ic  g n u x ,  th o  b u ses o f  w h ic h  n re  u n io n s  th e
h e a v ie s t  m a t t e r  in  tliu  c ru s t  o f  o u r  e a r t h ,  c o m m it  th o  l u c n n -___u-

LN in^ v-  » ¡« te iic y  o f  s u p p o s in g  th a t  t f x * c  h e a v y  in c a n  d e s c e n t  mctuTTIo 
O v a |md ir t  o r  { ¡ u n  o rv  sup|«>rtcd b y  u  p h o to s p h e r e  o f  m u c h

g r e a t e r  o p e c if ic  g r a v it y ,  n> w ell u s  d e n s i ty ,  th a n  th e s e  h e a v y  
g a s e s  I l ie  ruse Iv e s  ; o th e r w is e  th e * «  m e t a l l i c  g a p e *  c o u ld  n o t  
t h a t  h i  th e  p h o to s p h e r e . S < > iu o o f t i ic > n a * tru tu u n e m go  s<> h ir  .
I»* to  sapp< tln it th e  b o d y  o r  n u c le u s  o f  th o  am i i t s e l f  ia  \
g a s e o u s , tu o i t h a t  th e  d e n s ity  o f  th e  s u n  ia  m u c h  le s s  th a n  1 
t h e  d e n titi« 1«  o f  th e  in e n n d e a ó e u t m e t a l l i c  v a p o u r s  w h ic h  th e y  
su p p o se  t o  f lo a t  in  i t s  p h o to s p h e r e . N m v , i f  th e s e  in o u u ile s c c u t  
m e t a l l i c  g a s e s  a r e  h e a v ie r  th a n  th o  m a te r ia l  c o m p o s in g  t h e  
s u n  i t s e l f ,  i t  '«  u ln ar t h a t  th e  g r a v ita t im i , a c c o r d in g  t o  N e w to n , 
o f  th e s e  h e a v y  m e t a l l i c  in c a n d e s c e n t  v a iw u rs  ia n o t to w a rd s  th o  

, c e n t r e  u f  th o  su n  ; a n d  i f  n o t to  h im , w h o re  d o  th e y  g r a v i t a l e ?
W o  k n o w  w h a t th e  specific- g r a v it ie s  o r  d o n  s i  t ic s  of many o f  
th e  im -ln la  o n  th e  s u r fa c e  o f  Uni e a r th  a r c ,  w h o se  in c a n d e s c e n t  
v a p o u r« , n s  r e v e a le d  h y  th e  s p e c to s c o p e , a r e  « u n p o so d  to  e x is t  
in  th e  p i iù t iB p lic r e  o f  1Ì 10 m in , a n d  ¡i i tru n n im -r *  n a v e  c a lo u la tc d  
t h a t  tin» a t lr u c t io n  o f  g r a v ita t io n  to  th o  s u n  in  it»  photosphere 
W o u ld  h e  l iv o n ly -e ig h t  t im e s  us g r e a t  a s  th e  g r a v ita t io n  i ll  th e  
e a r t h ’s  a tn io»p li>  r e  t o  th e  e a r th  o f  b o d i i *  o f  s im ila r  w e ig h t .

I f ,  th e r e fo r e , w o s u p p o s e  t h a t  th e s e  m e t a l l i c  in c a n d e s c e n t  
va|M «irt in  th e  s u n ’s  p h o to s p h e re  t o  b e  t w e n t y -e ig h t  l im e s  

( h e a v ie r  th a n  t h e y  w o u ld  .b e  in  t h e  e a r th ’s  a t tn o s p h e v a ; a n d  i f  
t  hoy  n e v e r  la  11 to  th e  b o d y  o f  th e  s u n , ii m u st fo llo w  th a t  

/ , w h a t in c a lle d  g r a v ita t io n  in  t h e  p h o to s p h e r e  o f  th e  m ilt ca n - 
/ n o t  e x i s t ,  a n d  th e  w h o le  th e o r y  u f  N e w to n , u f  c e n tr ip e ta l  and  

c e n tr i fu g a l  f r e e ? ,  1ms n o  s u b s ta n t ia l  e x is te n c e ^  H o  k n o w  
th a t  in  o u r  o w n  p la n e t  b e a t  d e s tr o y s  g r a v it a t io n ,  a s  th e  vu l
c a n ic  a c t io n  in  t h e  i n t e r io r  o i th o  e a r t h ,  u p h e a v in g  is la n d » , 
m o u n ta in  r a n g e s , a n d  e v e n  c o n t in e n ts ,  a b u n d a n t ly  p r o v e s

T h e  m o a n  d e n s ity  o f  th e  e a r th  is  a b o u t  l iv e  t im e s  g re a te r  
th a n  th at, o f  w a te r — a c tu a l ly  5 .4 4  t im e s .  W a t e r ,  th e r e fo r e , 
r e s ts  o n  th e  s u r fa c e  o f  th e  e a r th — p o u e tra te s  i t s  c r u s t  t i l l  it 
e n c o u n te r s  th o  h e a t  ra d ia te d  f r o m  th e  i n t e r io r  u f  th e  e a r th , 
w h e re  i t s  f u r th e r  d e s c e n t  b e lo w  t l io  -u r fa c o  is  a r r e s te d ,  th e n  i t  
ia  c o n v e r te d  i n t o  s te a m  b y - th e  h e a t  if. lu i*  a b s o r b e d , a n d  i t  is 
d r iv e n  u p w a rd s  in to  th o  a tm o s p h e r e , h e a v in g  u p  th e  m o st 
s o l id  a n d  h e a v y  m a te r ia ls  o f  th e  c r u s t  o f  th o  e a r t h ,  th a t  lie



Lsfr&W'AV i h  :. yd 'faMl; ifdj-ufl

8 7

a b o v o  th o  d ir e c t io n  i t  n ifty  t a k e .  T h i s  e x p a n s io n  o f  w a te r  
in !.»  D li-ara b y  b o a t  in  th e  c r u s t  o f  th e  e a r t h ,  p ro d u c e d  liy  tlu i 
r e p e l le n t  u lh n i iv  o f  th e  h o m o g e n e o u s  o lo c t r ie i t y  a s s o c ia te d  
w ith  i t ,  in o n e  o f  th o  fo r c e s  o f  v o lcA u io  n c t io n ,  w h ic h  a r e  tv ju -  
t in u a lly  « h u n g in g  th e -f iim a s  o f  th o  o u t e r  R u rliie c  o f  th e  e a r t h 's  
c r u s t . T i l «  d o iir i ty  o r  a p e e it io  g r a v ity  o f  th o  «ni» is  0 .2 T il8 ti  
(n r  u e a r ly  o n e - fo u r th  o f  t l i a t  o f  th o  e a r t h ) .  I n  o t h e r  w o rd s , 
ta k e n  in  e q u a l  v o lu m e !* , tl io  w e ig h t  o f  th e  m a t t e r  w h ic h  c o m 
p o se s  th e  s u n  is  s c a r c e ly  m o ro  th a n  o n e - f o u r th  o f  th e  w e ig h t 
w h ic h  com jJO ne1» o u r  g lo b e .  C o tn p tiro d  t o  w a t e r ,  t h e  d e n s ity  
O f th o  s u n  n* L 8 t i7  ;  t h a t  o f  w a t e r  b e in g  1 .

N o w , i f  w h a t  o u r  a s tr o n o m e r s  te l l  u s  o f  th o  in c o n c e iv a b ly  
h ig h  te m p e r a tu r e  o f  th e  aim  ho t r u e , th e r e  c a n  b e  n o  g r a v ita 
t io n  to w a rd s  i t s  c e n t r e  fro m  i t s  p h o to s p h e r e , iu e liro r a iw .p h o re , 
u r a n y  o f  i t s  p o s s ib le  e n v e lo p e ^  th e  b o u t e x p a n d in g ,  r a r e fy in g  
a n d  d r iv in g  o d 'a l l  6u ch  m a te r ia l  s u b s ta n c e s . H e a t  d u in t e g -  

-  >liils, sé p a ra ! .s  t h e i r  m o le c u le s ,  d e s t r o y s 't ln u r  d e n -i  i.-s, 
a m i c o n s e q u e n t ly  is  o p p o s e d  to  g r a v it a t io n ,  w h ic h  is  th o  -7/ 
a t t r a c t io n  o f  d e n s i t ie s .  A l a s !  f o r  p o o r  S i r  I  Mine N e w to n  a n d  / y ;<. 
h is  g r a n d  th e o r y  o f  c e n t r ip e t a l  a n d  c e n t r i f u g a l  f o r c e s !  A  r a y  
o f  l ig h t  p a s s in g  th r o u g h  a  n a r r o w  c h i n k ,  n o d  th r o u g h  a  g lo ss  
p r is m , h a s  d o n e  th o  b u s in e s s . T h o  iu c a n d o s c e n l  m e t a l l i c  
giiM ’6 a n d  th e  t r a n s c e n d e n t  in te n s e  h e a t  o f  t l ie  su n  w h ic h  1ms 
v a p o u r iz e d  th e s e  m e t a ls  (th o  su p p o sed  d is c o v e r y  b y  th e  u a rro w  
c h in k  urnl th o  p r is m ) , l in y «  d e m o lis h e d  N e w to n  a n d  h ia  e r r a t ic  
fa n c ie s .  Sio transit y lorit m u/idi! ,

, R e c o r d in g  t o  P r o f e s s o r  T y n d a l l ,  “  g r a v i t a t io n  c o n s is t s  o f  a n  
a t t r a c t io n  o f  e v e r y  p a r t ic l e  o f  m a t t e r  fo r  e v e r y  o t h e r  p a r t ic le —

C p la n e t s  a n d  m o o n s  a r e  s u p p o s e d  t o  b o  h e ld  i n  t h e ir  o r b i t s  b y  
th is  a t t r a c t io n .”

“ T h o  e a r th  is  su p p o se d  lo  a t t r a c t  t o  i t s  c e n t r e  a l l  th e  b o d ie s  
! n p o n  i t s  s u r fa c e  b y  w h a t N e w to n  te r m e d  c e n tr ip e ta l  fo r c e , an d  

w h e n  o n u  o f  th e m  fa l ls ,  i t  is  a lw a y s  to w a r d s  th o  e a r t h ’s  c o n tr e .
I  T h i s  f o r ;«  is  s a id  t o  b o  r e s id e n t  In  a l l  th e  b o d ie s  o f  n a tu r e .

, I t  a v e r t s  i t s  in f lu e n c e  u p o n  th o  la r g e s t  m u sse s  a s  w ell a s  U pon 
th e  m o s t  m in u te  p a r t ic le s  o f  m a t t e r .  T h i s  i t  i s  w h ic h  g iv e s  
h n n u o u y  to  th o  u n iv e rs e , a n d  e x p la in s  th e  fo r m a t io n  o f  b o d ie s  
o f  a l l  k in d s .”

N e w to n  h e ld  t h a t  “ B o d ie s  e x e r c is e  a t t r a c t io n  in  d ir e c t  r a t io  
t o  t h e i r  m a s s , a n d  t h a t  th is  la w  w as o f  u n iv e r s a l  a p p l ic a t io n .”

L e t  US e x a m in e  th is .’
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water, release your hold, and ì * ; if «loes m,r sink to -;k- h d'eut
of the b ut  iî floats 11]*- ‘Il the -U d a c e  "{’ Í! ! .1Í d  ho h ny: 7
(IrUvVl! (o the boUoïi l  o f l h e  pool  i»y ^iMviîuli.Mi, ;J; !;î .!|.-\1 w h d
we rail iis wehrht is unchanged. It stili weiydis live peends.
IVIìy does it nut sink as before? It isam-ded l>y it- '•■ r: \ 
tvlliell k antagonistic to wi'Klt IS Clllicd iiTÏlVÎf G : ;. VI W-
tion, therefore, is not universal. It does not ni ways at í rue 
matter to matter, in p r* .» ]d m  to its maos. "Wont tii• :i 
the repellent foree which pam, ids thd iron <lish from did-uny !

I t  i s  m a y n e t i . - m .  T h e  water  i . -  m a y n e i d*. a o m d i d «  -n ja < due .  d ;
b y  t h e  e l e c t r i c i t y ,  w h o s e  r . p p o - h c .  p o l a r i t i e s  h i  t h e  c x v ^ á  - a  d  , 

h y d r o y e n  m e c d n y  i n  c o n j u n c t i o n ,  c o m m s - d  t m - w -  w -  • h e  t &■ 

t h e  c o m b u r i  i o n  o f  t h e  h y d r o y . - n  y a s  i n  t h e  <>x y y c n  1 : ; . . i n ; . ,  ;  . 3  i t i  , 

l i q u i d  s t a t e  o f  w a t e r ,  a n d  n m d c n m j :  d m  w a n - r  a t  t h o . - : U . o  ^

t i m e  m a y n e t i c .  T h e  i r o n  d i - i n  i n  c o m a e t  w i t h  t h e  v i a o - r  : y  , / ;  U  

i t s  h o r i z o n t a l  b o t t o m ,  a n d  h a - d u y  ver t i e n i  s i l e s ,  I m e a u w  m a n -  ¡ 1

l i e t i e  b y  i m l n c d o n  f r o m  t h e  W u l * T - — t h e  w a . w r  a n d  t i e -  i e m  

p r e s e n t i n e  t h e  s i m e  m a y m a i e  p - I e s u o  e a * ' . h  o d ¡ - : \  m u i  n a  ■: a  

r e p e l l e d  e a c h  o t h e r ,  a n d  t h e  d o t a t i o n  o f  ' d i e  i r o n  d i - d i  ' a a s  t n a  

result.

Flotadsei. horch- f «re aft ri ¡.■it led to the' li, dnii!':.s ,ef the
fio a tin y body ce n j -iro*l witi i ! ! 1 ‘ W“!,d.t o'1 the i e : od hl
which it llwh<b, ;•. due to 1! ¡ ¡aym •: ee l-ej ‘:;d-d e:. and mu m
gravitad] u!l. hu-W iet u.s 1 < X d■i ;it the c•’ijiliti- •n o:‘ 1 i : is; n an r
w h e n  h 1iaw chance d its «•!iar¡ay: tT ! : C rye aid;eny ini » lia i
o f  snow. oí Whale. el’ dl\ ;\ -i ! «ef fo’e.-l,, ■ >r of fi.fd. . «• 0 i. . ' , . -
f ice «ml,en a- !,■ ,  'jida- -w : on : 1s «)f W i n ’ at tcm.j •eral :¡ r- ¡■“•e -7
8 :k of r annali ; .ài . ;une a 111 1 :, ;1 • *' ;lets, an« 1 dieir m¡!i:ie-'í
are all 1aayiict s, ni. " > : e*>«-ii (.•ml[«)\V-d \\d'h its tW) j * > ies. « > ! 10
at i*i¡ li-, r ex tremi'y of lia.*■ alo m, and ew h with’ Upo a 4 I 1 - * •«
butes.

T h e  c<emnerce 0f the vwb «1. the- ‘C c1’ *, 1 s s : ! a : d : i - ■ d 0 î 1 : m
oceans hy íl¡a r i1se! it f of mayneid e n :  \'* ; • 1 ¡ ‘ i * . * ‘ Uta : a *
ncr dire« •Is ]iis <■«u;r.W o\a ■r t!ie l  i■ 1 isnid wasiho, in .in 11 a *. i e -
a n d  in  dmam, yuid- ••d b y ■ ; : a l 1 ■ •.. . 'l,;a..; .y o f  d ■ :..a y. c;l
w liic i i  a l tJM clS it to the p-1 ; ; e ■? «e i il l ,  .Ui!.a.

X o w . sVocìi W.dw , o - h 4 ' ( ,,.i - d r  k W  ' . : . . ‘ : • ,
to  lila:;;. ehm,  k  e-■W' -S- ' 1 ■ 0 i • • t ... 1 1 •, • 0 1 ¡ .
its lìin c.'U , : _. { . ,. 1 o : d «’ :*; ; • ■ d - l ie1 j;. •ai. add ;1 ]■«-
p lace«! i.; amity , wki« h : ; 1 , ■ td '• • • 0 r-ec 1 s d O;
iah ri «-s 0f li urna:; b.di! i .» ! '!«■>■ * N ̂ ana ; ■. tur  .! . 1«. . « ■ . * . ■1 i
la t in a  in ov,ry -lir.:ct d-ll,. ff  !!io •1 ; * V < a’ jUcum is ( ■ f .
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k iw i ,  a n d  i# r o p o llc t it  o f  i u o l f ;  a n i )  in» a l n r t  t o  e *e a p o  f r o d i  
in cu li M ici t o  U d ito  w ith  th o  o p p o rti!«  e lc c t r iv i t y  o f  th è  ut tu » » , 
p l ic r o  i# hji v io lo n i a m i eo  p o w c r fu l l im i  ifc fn m in liu ji tO  U»nu 
o lio  o f  i l io  g r iu to s t  fo ro o s  w ith  w h io h  h o  i# a n p ia in tc -d .

The fnrV 'l flx-die* of lightning, aceti «bove volcanoea in 
| cmption, no* roercly thè r esuli« of thè soiyumaiun of thè 
1 pò iti ve obrtrìoitjr <>f tho heuted »¡r, «team «mi luva threwn 

out <>f thè volcnno by violont interior fora», with thè negative 
eleotrìeity of tho atmoupliuro ubovo ami uronml tho voleauo.

R o t u r y  n u d im i o f  nn  o b jc c l  ¡4  a n h ig o n iid ic  to  m a g m  ti;irn , 
!>y th o  p ro c i'lo t io n  o f  f r i c t io n  w it h  t l io  a tn io s p h c r e  b y  t l io  ro - 
v u lv in g  o b jv o t . T I  ila  f r i c t io n  ovolvvt* v lo e t r ic i iy ,  w h ic l i ,  n n i t in g  
w ith  t u o  o p p o s t o  e b v t r i i i l y  o f  th è  r o v o lv in g  o h je c t ,  p ro d u c e «  

i .  A l |Uftl l *“i t  ‘ "Sp ern i«  m n l d is in t i 'g r n le a  i ta  m o ìo c u lc s , cccp u ratin g  
-1/ J  t h c m , a o d  r o m o v iu g  t h è  in a g r ìe t is ia .

A «  th o  h o flt  o f  th è  s n n  ( i f  i t  lin e  fin y ) c n n n n t  p ag e  d o w n - 
w * r U  t h r o n g h  tm u rrv -tw o  nilTU ons o f  m i le «  o f  o t h c r  w i t h  a 
U cin p o re tiire  o f  — 1 4 2 °  o f  co ti t ig n a lo  t h  c o n n in e  t e r ,  wi th o  h**at 
r a d ia te t i  fr<>iii t h o  i n t e r io r  o f  th o  e u r th , o r  p r o d u c ic i  oh  i ta  
e u r la c e ,  o r ,  in  ita  |ow» r  « tr o ta  o f  a t m o .'p h c r e , c a n n o t  p e n e tr a te  
u p w ard #  t h r o u c b  t l ie r a n o p y  o f  e n l.l  w liu -h  cui m u n it i«  t h è  e u r th  
a i v a r im i«  a l t i  lu d o «  f r e n i  t h o  sh o w  l in e  o f  l f i .0 0 0  fo n i a lx .v o  t h è  

it r ,  ti IO f f e t  nr l ó °  o f  u o r t h  o r  H outh la t itu i lo ,‘ o u d  o t t h s  
le v o l o f  th o  e u r th  ut iiO° o f  n o r t h l a t i t u d o .

L e t  n i  a ì m i r o  th è  in efT .ih lo  w iw lo m  o f  th o  C n m fo r  w b o , b y  
a  b .ir r ì i  r  o f  i* «  in  th o  A r c t i c  a n d  A n tn r c t io  r e g io n e ; o o n lln e *  
th è  in fe r t i l i i  b e a t  h e tw e e n  th o m  a n d  th o  c p i u t o r ,  a n d  t h è  
r i i  fi«-rii c i  a l  h e a t  o f  th o  e u r th  b eto n * th o  r a g io n  o f  p e r p e tu a i  
sh o w  i n  th a  a tm o s iih o r il , f o r  t h è  a s c e  in te u d o d  h y  I l i r n  o f  th o  
p la t ie t  u n J  ita  p rtn lu c tio n a

N e w to n ’«  th e o r y  o f  c e n t r ip e t a !  a n d  c e n tr i  f ' t g a la U r a c t i o i i9  
a n d  rtn iiiÌM o n * i« fu llà é io n « . T h c r e  c a n  h e  n o  r o ta t im i o n  t l io

_____ c e n tr o  o f  a ap her«: o r  rtp lùsroid , th o u g h  th u ro  m u y  h e  a t  t l io  e x -
tre in ii iiv t  « f  a n y  o f  i u  d ia in u tc r a  o r  u r e i  N Vhat in c o l  lo ti o e n -  
t r i l i ig . i l  f o r c e  i# n iu rcd y  t h o  ru p u U io n  t r o n i  th è  n x is  o f  m tu th m  
a n d  n o i  fr o m  t l io  c e n t r o .  S o  c o n t r ip e t a l  fo rc o  i s  m c r o ly  n x ia l  
a t t m c t io n .  A n y  fo r c o  in t l io  ro n u ltn n t o f  t h o  fo rce#  w E Ic l i  
p ro d u c o  i t .  I f  th o r e  w a s , t l ie r e f o r c ,  su o li a  fo r c o  « a  c e n f r ip o t a l  
in  n fepheri! o r  s p h e r o id , th è  o p p o si n g  fo rco#  ftc f .in g  fr o ll i  th o  
end # o i ' l l i o  d ia u ie le r o  w o u b l i ic u t n d iz e  c u c ii  o t h c r .  u n d  a u  Im -  
xnciiM) b e a t  w o u ld  r e » u lt  a t  th o  c e n t r o ,  w l i ic h  h e a t  w o u ld
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d t=tre>  th e  very fo r c e s  w h ic h  lu n l p r o d a o c J  i t ,  a n d  w o u ld  
p rev en t r lu 'ir  i*n iiU u a m ice .

W h e n  w b  c o n s id e r  t in ! r e p e lle n t  fo r c e s  n f  th e  in t e r io r  o f  th e  
enrili, s u c h  n i  h u n t Hurt e le c t r i c i t y ,  u p h .'l iv in g  l»v v o lc a n ic  

on n f  is la n d s  n m i c o n t in e n ts ,  > f la n g in g  iu  
many p la c e s  t h e  c o n f ig u r a t io n  o f  th e  lu iu l a n d  th e  so n ,’ w e 
c a n n o t tin- a .m o m e n t  a c c e p t  th e  ih e a i y  o f  c e n tr ip e ta l  a t t r a c t
orgravitutiou.

T h o  m e a n  d e n s i t y  o f  th e  e a r th  is  sa id  to  b e  o b o n t  f iv e  t im e s  
g r e a te r  th a n  t h a t  o f  w a te r . I f  th is  b o  s o , w h y  d o e s  n o t  t h i s  
g re a t  d e n s i ty  n r  m a ss  o f  m a t t e r  b r in g  d o w n  th e  c lo u d s  b y  
c e n tr ip e ta l  a t t r a c t io n  o r  g r a v i t a t io n  in s ta n t ly  t o  tJ»o e a r t h ?  
"W h y  d o e s  t h e  a t m o s p h .r o ,  s l i l l  h - .s  d o u se  th a n  th o  c lo u d s , r e 
m a in  a b o v e  th e  e a r t h ,  w h e n  a c c o r d in g  t o  th e  la w s  n f  g r a v it a 
tio n  i t  s h o u ld  b e  p r e c ip ita te d  u p o n  i t ?  a n d  w h y  s h o u ld  th e  
u p p e r  s t r a t a  p f  th e  a tm o s p h e r e  b e  m o r e  a t te n u a te d  a n d  th in  
th a n  th e  lo w e r  s t r a t a ,  w h ic h  b e s id e s  t h e i r  o w n  w e ig h t  h a v e  th e  
a d d it io n a l  w e ig h t  o f  th e  u p p e r  s t r a t a  u p o n  t h e m ?

T h e r e  a r e  n o  c e n t r ip e t a l  o r  c e n t r i f u g a l  fo r c e s , n s  N e w to n  
B m ip o sc iT  T n  th o  ra p id  r o ta t io n  i . f  »  s p h e r e  o r  c y l in d e r  n a  i t s  
a x is ,  th o  o u t e r  s n r fa c o , b y  i t s  f r i c t io n  w ith  th o  a tm o s p h e r e , 
e v o k e s  n l o c t n S R * ,  w h ic h ,  I n  c o n ju n c t io n  w ith  th o  cTe. l r i c I t j *  
o f  t h e  p ttn o e p h e ro , p r o d u c e s  h c . i t ,  w h ic h  I n s in u a t in g  i t s e l f  
a m o n g  th o  m o le c u le s  o f  th o  r o t a t in g  b o d y , e x p a n d s  th e m  a n d , 
i f  th e  v e lo c i t y  o f  th o  r o t a t io n  i s  » u llic io n t., t h i s  h e a t  loisum n 
t h e i r  xn lit m il c o h e s io n , a n d  e le c t r i c i t y  b e in g  n t  th o  s a m e  t im e  
im p a r te d  t o  th e s e  m o le c u le s  a s s o c ia te d  w ith  th e  h e a t ,  th e y  a r e  
a t t r a c t e d  t h e r e b y  t o  th e  o p p o s ite  e h '  t r i c i t y  o f  th e  a l in o s p h o ro , 
an d  th o  r o t a t in g  b o d y  i s  s e p a r a te d  in t o  f r a g m e n t s  w ith  g r e a t  
v io le n c e ,  a s  t h e  m o le c u le s  o f  t h e  m a s s , h a v in g  t h o  sa m o  
e le c t r i c i t y ,  re p e l e a c h  o t h e r  w h ile  th e y  a ro  a t t r a c t e d  t o  th o  
o p p o s ite  e le c t r i c i t y  o f  th o  o u te r  a tm o s p h e r e .

T h i s  k  t h o  e x p la n a t io n  o f  t h e  b u r s t in g  o f  m ills to n e s , g r in d 
s to n e s  a n d  o t h e r  r e v o lv in g  b o d ie s  a t  g r e a t  s p e e d , ns w e ll n s  o f  

. . m e t e o r s ,  s h o o t in g  s t a r s  a n d  e n a c t s ,  h e r e to fo r e  a t t r ib u t e d  In  
/ / _centrifu g-.il f o r c e .  N o w , w h a t is  t h e r e  t o  a t t r a c t  a t  th e  c e n t r e  

■J o f  a n y t h in g  o r  t o  r e p e l  th e r e f r o m . T h e  c e n t r a  i s  nn  im a g in a r y  
p p ilit", h a r i n g  n e i t h e r  le n g t h ,  b r e a d th  n o r  t h ic k n e - s ,  a b s o lu te ly  
w i t h o u t  ilm .e iiM o iifl, a n d  c o n s .- .p ie u t ly  w ith o u t  m a t t e r — h o w  
th e r e fo r e  cu n  i t  b e  in v e s te d  w ith  fo r c e  o f  a n y  k in d V

T h e r e  c a n  b o  u o  r o ta t io n  o n  th o  c e n t r e  o f  a n y  s p h e r e ,

/
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■ m;’ . ■ • ! . -r V i1! !»■ -1 v, ri' ‘ 'li.’ f «reco
. •: ! pro ■ hu ,  w - ii l»-.* antair »nidi**, and

; i ■. -y 'I. a - -Pa ;• * •< 1 1 1ilt1 = t h<* made— o:;.n>ive tbr
■ .. wn; :!■ i- iv\» >i ci c j; <>n its axis fr an

io 1, 1 I a a ¡‘ piai i « :•» make it
1' . • ■ \  ‘ :• ; A  W ,  ] ' • ' ! ' ■  h ■ » -  1 ■ 1 ! .  1 ‘ I - r . L '  i -  >11 W :  ' * i ! < l  d u c i  h o

» * . • :  w  : ‘ ’ . V - d  t o  ■ • • ! -  - e . v  ; l  : ■ Ì v  c - p i a l  i : i O ’ r m e ' l i a t o

■ o :  i V  - 1 .  a n d  * r i  w - 1 a n d  n o r t  h .

1 » . . .  h i  y  * ’ i i - ' v  ■ • : ■••! r  . • ’ >r  r v  d  •:. r r - a j  < > f  i l i o

h  ; ■ a  r . n . i  «* ¡ a  : : « ■i ............ • >11 i * *r  h e m i -

V .  : ■ n  ■ • : . Ì ’:*■■■ ¡ a ;  w  t o  e e ; i : i r . c f ; l i  f ' ! ’ •*• ;  O r

; ,. ] a  - ! i e * :  •• ■ h .  ; f  ¡ - : e >  W  - . : M  ! ,  • e : j . ; a ! ,  r o t a -

i  ■ ■ ; ' i  l !  •• '■••• i y  v .  • . a '  i r w a e ' n  a t r « - i ,  and
: ! r .  C l ’ d  a i  v r -  > a : ; j u  .[• e : d - h  «■« • n s o p i u c u l y

1 ]. . o ,  ¡ . ’ i d . e r  i h ’ . : w  i ' • : i ’ ¡ a i - ; -  " i !  i o p '  - ,  a : i d  w e  m u s t

„ • • w  : h  f  !*•■ t / , t ' ! ’ S  e.> è A p i a i ì t  i i i e  ] i i o t . i o n s  o f  th e
p ' a n e l a r e  a n d  > l . - ! ! n r  \ v . •. i a .

*

; .  i - .  ■ ) 1 U r / ! . •1. • ra a < a w i s i . d  and ] >h W  h h - ' t  O f

j . C ' k  l i . L  ! V C '  C . / . ■. - ■ : ;  t h e !  : a :  ;  » * ?,  ‘  -  . >f  t  i c e i  r i i - i t y

- h  a p  < < v : T  a <e C i  j • : U  - ! ; a \  i i ; .  ( ' . w * .  p u l e  u t ' t i : e  A ” o h a i e
'  «S,
i

i : . u  t h e  o p p o r n e  ■ ' ‘ a  1 •• a ■ ' ■ * M e : . ’a>< i ; ^ r u .  T ' h e  m e e t i n g

( > : y . . . ; , :  o p ; , . ; - ;  e  . - ¡ i  " ¡ i h ■: i - ,  ! i » * h a s  ; x. r u n  d an fc* > con-
■ / '  I  - d i - - ■■.: '•! } ’ r -  ii T  ■a *  <• ;h h .  an e i -  a i r i . -al e ia n r a e e ,  a s  i t

i n  ■c . -  r e s . e ; . . ¡ h  > i h e  ar*a •» ■ >■' ¡ .  i v . - r « : ,  i n  its at tra»-t i- ■ii, than an
i - W a  k  »’- . r e e  o r  v ; <  ! , v .  ’r  \ ' < - u  j i -■ e ; ' j  M - r i i n n ’i l l s  h e  e r > n -

k r. • 1 • i [ | > ■ ‘ ■ ! , « 1 h  ‘ ' 1 • : !■. : e  a  i ; , e l . , s - « i  in t h e eoi allietine
W ‘: ■•••. hu t i l a O '  ii h a s  i .\‘ wcei ii unite an e x  h a d  ve sphere of
r a a ilvi.y, a;id li.al it act.-' hy a v o i a i e a i  or wliiriinx movement.

A h - v .  ' V i  i d e a i h - r  ; h  • o f  ( )«'rst’*d‘> d i s e r i v e r y ,

. A  i ■; , A .  h_k  i h i -  o X j . e r k . M ■a! h i - '  h  d i a l  TWO [ a r a l i e l  e o u -

• P ! ; U-ii X • \\ h'CS. b o l l i  u| }>oiv s  o f  a  V .  » i i  a i e  p i h - . a ;t r a c t  each.
<. : i■ > \\ . i r : : « * 1 ; * *t  r i e l  i /  \ i ■V1 i ‘ S ' - s  t h i  : a  i l l  t h e  s a i i n -■ « ’l i r e  c l  i o n  ;
; ; , , l lis.il l i r . ' V  r« ] > e L  e a «  a o j - e r  it' d ie  e l e c t r i c  e lllT e ! i t s  move in
<»>•’ • * . • ri'- ; m » M l ;* < i ; i‘‘ *< : : ; - 'I S ,  ) s se pael i>f A m p e r e 's  la b o u rs  sh o w e d
rh. ,i r c e i i -to :-a! a c t io a. o f  da* e l e u n u i t - j  o f  tw o e l i r r e n t s  is

1 i •: «* I i 1:1 O L' • I i i t y wiiii !! h • i j i! • • w j \ <'! L lllli te.S 11 ad r l'OS ;
t ; i . , -  i t  ( h - u e u i s  o n  t i l*. '  1 1i ! i ! : i a L  i n** i i 11u l L i > u  o f  these e.lements, 
aar.] that il varied ill in1 cu my in the inverw* ratio oi the squares 
n/t'iA; d;.-1 aiices. Am;A|-e fui.-dly suveeded in ostaMisldn^ 
tiiai a- eunjunetive wire wound into it helix or spiral curved 

wiih \<*rv clo w sp;> • i- sensitive to the magnetic action 
<(f the eawh. Fo r  me.nv wv‘"ks there was to be seen in his 
ou-iuet a conjunctive n ire of pkuina, whose position was
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d o te rrm n c il hy t l io  action r 
■•ling u galvanic <tim p iH s , hud

tr ia l  glnl*. Amp
1 s h o w n  th a t  (h e  h<

ii»rc.

which ret in the magnetic nle c d le  a r e  ehs o tr ic  c u r r e n t s ,  an< 11>
h i»  Ic iin w d  c n lu iilu tio n «  o n th e  t l ie  rueiip ro cu l u i'f im i o f  i lies«
current., he amounted f i r  alII th o  n o tio tiii w h ie h  th e  e o n ju m
w ir e  u f  tho pile e x e r ts ,  in  ! 
m a g n e tic  needle.

ilO OKDUrilllia n t o f  O e r s t e d ,  oil

M . A rflifO , tl»o e m in e n t  P r c n r h  a s t r o n o m e r , a s s o c ia te d  w it*1 
A m p e r e  in  ito ino  o f  h i *  e x p e r im e n t s ,  s a y s :  "  I  c o ile d  «-optic*1 

, ! ■ a f t ,  in fn  .1 h e ir s  •
th e n  a n  e q u a l le n g t h  o f  w ir e  in  t l io  u m o  m a n n e r , fro m  lo l l  
t o  r i g h t :  a n d  la s t ly ,  «  » im iln r  rp u m titv  a g a in  f r o n t  r i g h t  t o  lo f t .  
T h e s e  th r o e  h o A e t*  w e r e  s e p a r a te d  fr o m  e a c h  o t h e r  b y  r e c t i 
l in e a r  jiv irtio u « o f  th o  aurao w ir e .

“ O n e  m ill t in  •-iime s te e l  c y l in d e r  o f  it » n i t n b lo l i 't ig t b  a n d o f  
m t h e r  in u re  th a n  . (1-1 « if a n  in c h  d ia m e te r ,  a n d  e n c lo s e d  in  u '• 
g lu « * t u b e ,  w ap in s e r t e d  in  th e  t h r e e  Iw iicM  a t  o n o o . T h e  g a l 
v a n ic  o a f r o n t ,  in  na.n<ing a lo n g  th o  c o i ls  o f  t h e t o  d if fe r e n t  
h e l ic e s ,  m a g n e t iz e d  tlio  c o r r e s p o n d in g  p o r t io n *  o f  tire  s ic e !  
c y l in d e r ,  sis i f  th e y  h a d  b e e n  d e ta c h e d  an d  s e p a r a te  fro m  e a c h  
o t h e r ;  f o r  I r e m a r k e d  th a t  ut o n e  o f  th e  e x t r e m it ie s  th e r e  
w tu  a  n o r th  p o le ,  a t  tw o  in c h e s  d is ta n c e  a  s o u th  p o le ,  f a r t h e r  
o n  a  s e c o n d  s o u th  n o l c  fo llo w e d  h y  n n o r th  p o le ;  la s t ly ,  a  
t h i r d  n o r th  p o le ,  a n d  tw o  in c h e s  f a r t h e r  o n ,  o r  n t th o  o t h e r  
e x t r e m it y  o l  th e  c y l in d e r ,  a  s o u th  p o lo .”  T h u »!, h y  th is  
m e th o d , t lto  n u m b e r  o f  th e s e  in te r m e d ia te  p o le s , w h ic h  p h y s i
c i s t s  lie v i ih ’ i io tn n in tc d  c o n s e c u t iv e  jm ln t s ,c o n ld  Im* m u lt ip l ie d  
nt p le a s u r e . .M. A r a g o  a ls o  vlM tcrvvd, t h a t  “ i f  tlu i iu tc r v u l*  
com pTM Ctl between th e  c o m te e ti iiv o  h e lico n  a r e  s m a l l ,  t lto  p a r t *  
o f  th e  s t e e l  w ir e  o r  c y l in d e r ,  r o r n is p n u i l in g  to  th o s e  in te r v a ls ,  
w il l t l iu n tM lv M  h o  tn u g n o tlz e d  n r i t  th e  m o v e m e n t  o f  rn tu tiw u  
i ia p r e - i c d  o n  th o  m a g n e t ic  f lu id , a c c o r d in g  t o  A m p ir u 'a  id e a , 
l y  th e  in i lu e u c c  o f  a  n o l ix ,  w a s  c o n t in u e d  b e y o n d  tlio  e x t r e m e  
Spires o f  th e  c o i l .”

A s  th e  c o n ju n c t io n  o f  o p p o s ite  e le c t r i c i t i e s ,  a c c o r d in g  t o  > / 
tb e * B  a u t h o r i t ie s ,  d e v e lo p s  m a g n e t i s m ; m id  a s  to r n a d o e s , I 
h u m  on m  c y c lo n e s , a n d  o t h e r  . i tm o - p h e r ic  d is tu r b a n c e *  ju o v o  
iu  s|riral c u r v e s  f r o m  t h e i r  r e s p e c t iv e  p o in ts  o f  d e p a r tu r e  t i l l  
t h e i r  t o r in ¡n a t io n s ,  a n d  u s , a c c o r d i n g  to  A m p e r e  a n d  A r e g o ,  
c u r . c o l -  o f  e le c t r i c i t y  p a n te d  th r o u g h  s p ira l c y l in d r ic a l  c o i l*  
o f  w ire  d e v o lo p  n ia g u c t is m , w e  s e e  h e r e  t h e  s o u r c e s  o f  th e  
supply o f  m n g m itia iu  to  o u r  p la n e t ,  i t s  a tm o s p h e r e , a n d  th e
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o b je c t *  u p o n  n r  In  th e m . P h i»  m a g n e t is m , «0 d e v e lo p e d , Is  
n b s o rb o d  t>y o v u ry  o b je c t  i l l  n a tu r e . J iv in g  a n  im p o n d e r a b le , 
i t s  prt«*.*tteo 1'a iiu n t  a lw a y s  b n  d u c n ru u d  o r  d o to v to d ; Im r i t  
r e s id e s  in  n  t a le n t  fa r m  o r e r jr w h e r e ,  t i l l  i t  ii* e v o lv e d  b y  th e  

. o p p o s ite  a t t r a c t io n  n r  r e jm U b iu  u f  »¡j d i e  o b je c t  a p p r o a c h e d  t o  
i t  w h ic h  ia  a ls o  m a g n e tic .

i „  m n n r  p o r ts  o f  th e  w o r ld  s p r in g s  o f  w a t e r  c x H t  in  w h ic h  
n g r e a t  d e g r e e  *>f m a g n o lia  p o w t r  in m a n ife s te d . I n  th e  * ta to  
o f  M i .-Im ran t h e r e  a r e  « u c h  s p r in g * .  in  w h ic h , i f  p o n k u iv o s , n r  
s m a l l  | 'it"■ .4 o f  ip>n, t.r  * t  - I .  (*! >nhl b > im n i '••• ! f o r  a  w a r 
m in u t e s ,  th e y  w o u ld  b e c o m e  h ig h ly  m a g n e t ic .  T h e * «  s p r in g s  
a r e  v is ite d  an d  b a th e d  in  e v o r y  y e a r  h r  th o u s a n d *  o f  p e rs o n a  

,  fo r  th o  h ig h ly  c u r a t iv e  in d u .m  - is  o v e r  d i s e js i »  t h a t  th e y  e x e r t .

•0 ■ T h e r e  ia  n o  m a g n e tis m  in  th e  e a r th  n m le r  th o  e q u a to r ia l
£ 4 /_ J. r w " u s ,  o w in g  t o  th e  h e a t  o f  th o  in t e r io r  o f  ( l i e  c o i i t n l  p a r t i

.(.jL -it. o f  th o  p la n e t ;  w h ic h  d e s t r o y ,  m a n n e r is m . T h i s  i s  p ro v e d  b y
t l i f  m a g n e t i c  n e e d le  lo ftin g  it?  d ip  u n d e r  th e  e q u a to r ,  f  t l i i n k ,  
a ls o , i t  w ill  b e  sh o w n  th a t  th o  m a g n e t ic  n e e d le  l ia s  n o  ( l ip  o v e r  
t!iu  t r u ll ’ s in  n u n , us u n d e r  th a t  « tru u ra  th e  in t e r io r  h e a t  u f  th o  
e a r t h  hits a  l in o  e x t e n d in g  fo r  i n t o  th e  A r c t i c  r e g io n s ,  th r o u g h  
w h ic h  th e  G u l f  s tr e a m  is  w a r m e d , m id  m a g n e tis m  in  th o  
e a r t h  a b o u t M i" lin o  d e s t r o y e d ; th e  su m o  w ill  b e  fo u n d  t o  b o  
t r u e ,  u l* « ,  o f  I J10 J a p a n e s e  c u r r e n t  th a t  r u n s  th r o u g h  U o h r in g '»  
s t r a i t  to  tin» A r c t i c  r e g io n s ;  a n d  n f  a l l  o t h e r  w a rm  c u r r e n t s  

w a te r  in  th e  o o can .s. T h e  e v a p o ra tio n ; o f  th e  w a r m  w a t e r s  
f0(  l it«  G u l f  s t r e a m  a n d  o f  th u  .la p a n o sn  c u r r e n t  d e v e lo p s  
e le c t r i c i t y ,  w h ic h , b e in g  p u - i t iv e  n - th e  w a te r s  t h e r e o f  tb e in -  
♦udvos a ls o  a r c ,  th e y  a r e  b o t h  a t t r a c t e d  b y  th o  n e g a t iv e  e le c 
t r i c i t y  o f  th e  w a te r s  o f  th e  A r c t i c  o c e a n ; a n d  th o a o  c u r r e n t?  f lo w  
in  th a t  d ir e c t io n . I t  w ill b o  f n in d  th a t  t e r r e s t r ia l  m a g n e t is m  
i s  i r r e g u la r ly  d is t r ib u te d  in  th e  c r u s t  o f  th e  e a r t h ,  a n d  th e  
m a g n e t is m  o f  th o  N o r th e r n  H e m is p h e r e  b e in g  u t tm e ta d  t o  
th e  «South P o lo , w h ile  Mint in  th e  S o u th e r n  H e m is p h e r e  b e in g  

1 a t t r a c te d  to  th o  N o r th  P o le ,  th o se  o p p o s ite  a t t r a c t io n s  h u vu  
iu c r e a s w l  th e  e q u a to r ia l  d ia m e te r  n f  th e  e a r t h  -t-Wont v -td x

\ a A /  
F a l l  
I 1 I
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&
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m i h *  m o r e  th a n  th e  p o la r  d ia m e t e r ;  a m i th e  e a r t h ’s  c r u s t  
u n d e r  th e  e q u a to r  h a v in g  b e e n  th ic k e n e d  h v  th o  a d d it io n  o f  
ho m u c h  m a te r ia l  t a k e n  f r o m  o t h e r  p a r t s  o f  t i io  s p h e r e ,  i t  fo l
lows a s  h ig h ly  p ro b a b le  t h a t  I r ts in s  ti l le d  w ith  ecu s  h a v e  
i ■i 11 te d  .it t ic -  p " l  • M. ...1 h . a n d  th a t o c e a n ic  c u m  
fro m  th e  N o r th  a n d  S o u t h  P o le * ,  r e s p e c t iv e ly , a r e  p r o ila c e i i  
b y  th e  r o ta t io n  o f  th e  e a r th  o n  its  a x is ,  t h r o w in g  oft tli«’ s u r 
p lu s  o f  a c c u m u la te d  w a te r  n t th e  p o le s ,  a n d  th u s  th e  e lr c u la -

X -1 « t

-
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aoa> i *  p ro d u ce « !, in  i * p in l  c u rv e so f  w a f e r  in  o m r . s  an d  
tb v  p i»tor b aain g .

I  in v o .  in  th o  f o r m e r  e d it io n s  u f  thip w o r k ,  *<• i,ii!2ft***t<f<1 th a t  
utinn o f  th e  e a r th  o n  its  a x is  is  tin? resu lt, o f  c lc c tr ia u l  

i t ,  e x c i te d  b y  th e  ju x t a p o s i t io n  o f  th o  m a te r ia ls  
v a r io u s  kiii'i<4 fo r m in g  i t s  c o m p o s i t io n , a n d  h a v in g  o p p o s ite  

e le c t r i c a l  p o la r it io s .

I  h o v e  a n  i l lu s t r a t io n  nt h a n d  to  p ro v e  
th i? .  A n e ig h b o u r  o f  m in e  r e c e n tly  
e r e c te d  in  th e  r e a r  o f  h i -  h o u s e  a o iiv - 
s to r ie d  d in in g -r o o m , in  w h ic h  w a s  a 
c h im n e y  w h ic h  p r o je c te d  w u ne t h r e e  fe e t  
a b o v e  th e  ro u t o f  th e  b u n d in g — w h ic h  
w on 1 2  fe e t  u lm v e  th e  g r o u n d — n n t h e t o p  
o f  th o  c h im n e y  h e  p la c e d  a  s h e e t- iro n  
Ci m l  in  t h e  fo rm  o f  a  t r u n c i i t i ' '!  h o llo w - 
c lli]w o id  w ith  s p ira l f la n g e s  fro m  to p  to  
b o t to m  o f  th e  p ijw l. W h e n  th e r e  i s  n o  , 
t ir e  in th e  c h im n e y  th o  c o w l is  n t r e s t ,  
w h e n  ii t i r e  i i  k in d le d , us th e  u ir  in  th e  

b e c o m e *  h e a te d  a n d , a c c o m p a n ie d  b y  i t s  p o s it iv e  
w) to  t i l l  to p , i t  m o o t«  w ith  r e s is ta n c e  in  th o  

•h o n ly  b e g in  t o  tu rn  w h en  th e  g a th e r -  
' p o s it iv e  e le c t r i c i t y  o f  the. w a rm  a i r  a t t r a c te d  b y  th o  g r e a te r  
i i t i v e  o lo c t r ic i ty  o f  th o  o u t e r  a tm o s p h e r e  fo r c e s  i t ?  w a y  
n ig h  th e  o p e n in g «  a n d  a lo n g  th e  s u r fa c e  o f  th o  m v tn llc  

co w l an d  s e t s  i t  in  m o t io n ,  a n d  a c c o r d in g  M  th o  
i s  m o ro  a c t iv e  Ho is  th e  ro ta t io n  o f  th o  co w l on 
m n r .t  ra p id , m id  th e  d ra u g h t, o f  th e  c l iim n u y  is  
t h a t  f in a l ly  th o  f la n g e s  o f  th e  c o w l c a n  n o  lo n g i 

‘  iu  t h e i r  r o ta t io n .

c h im n e y  b o eo u  
e le c t r i c i t y ,  r is e s  
f t l u g c «  o f  t h e  c o w l, w h e

Its  
t l io  rr
combust ion 
i t s  a x is  th e  
a» increased 
r  h o  d is t in -

S o  in  th e  i n t e r io r  o f  th o  e a r th  th o  in te n s e  p o s i t iv e  e le c t r i c i t y  
t h e r e ,  in  c o n ju n c t io n  w ith  th e  n e g a t iv e  e le c t r ic i t y  

Ui o re  in  g r o a t  q u a n t i t ie s ,  p r o d u c e s  e n o r m o u s  h c .i t ,  w h ic h  
m e ta ls  a n d  d is e n g a g in g  g a s e s  o f  g r e a t  v o lu m e  a n d  

g ive p o w e r , fo r c e s  th e m  a g a in s t  th e  i r r e g u la r  s u r fa c e s  o f  
tu r io r  o f  th e  c r u s t  o f  th e  e a r t h ,  a n d  s e ts  th e  b a l l  in  i t s  

m o t io n  o n  i t s  u xia .

c a u se s  p r o d u c e  l ik e  e f fe c ts  in  this in t e r io r  o f  t h e  su n  
a ll  th e  p la n e ts ,  g iv in g  t h e m  a ll tins r o t a t io a  o n  th u ir  
ivi? a x e s  t h a t  w e  k n o w  t l ie v  h a v e . W i t h  th o  e le c t r ic i t y  

lv e d  a n d  e s c a p in g  a s  i t  is  fo rm e d  a t  t h e ir  re s p e c t iv e

uJ,
it  <U^}
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ry >1- ;rv'‘U: ■? of irj • j * rn •:V Wm a re cV.)I’.'- d at right  aim;les to the
<•. • »f * i‘ .-tri•*i ry a :id -call.-:c- Lac rovolmioud. liinLhcir axes
to' b" if: »; il WumL to ■cin L. ,

V , * i‘C is no m*SO-' g 1: j iL ! ■ * •r«.f »re, for our astiv-mnners to
S' ; b-.i the A 1 iai ghily 1ms w■> at0'1 tliO smi to he a n
i.i • • o. b■ > i V, wi i ■■"■ c c  w.L ■ * I * - - L i •n is to he led hy half a
V !■' i minute •# In■ r■■•inaim i\']\ The sun, in find. is proba-
V 1 . :« 1mm r . '! , • ) !' or' V j •,n o r ,  i viving the ra'y:s of l ight
ir • c orb, v.*h mb r a y * tli- ms* -1 v<-s are of various tints,  as
e\ ami ;\r !fa ** a. e ‘! .(¡r i «‘cuba.r to itself,, and the
0"! f  . ,f th-se r - imar V O' ) in the sun, and their re
it iVom him <[•- )T1:<Tit Tl i ■' tl ic \vhitc 1 ig 111: ihat we call 8 1 1 1 1 -
1 ■ J » fibs i-uplan ari IIIi ia in harm' civ wiili our id*1a s  of the
2 » *iay . wlhie i 1 m-v’cl’ w;wbf any of i fs mat cj-j al. T h e
Pa i f  oar magi net,, ; md ro g u!ulos and controls.b y m a <rn Ct
J. e \\\ :■ . ) • !»v ,t o .-it:: i i 'Oil 5id t !,«.i pin mats o f  his svstci rl, wTiich,
c- ■m ■ • ‘ . ,  are ° cvi •r: i lTy a ; ! magn ' ts. The svstcin is lield
i • ■ :■■■• f i d  CCiilibr ii 1 i !•̂  ]m w c incuts hy its m a g u e  tisrn
to ’0;, U; ■ W om en LS «. 11* the.•or! is which exist in space •

As rh ■•sc planets a r all runi cmers , they can have no other
ll. •O Ti ,. n tP -I i* rwin int c m ¡a! i' L a . 1vhich Is slnqily suTliment
to ] S' .>dn• ■. t)-s. j p p<>s:VCefl V c rut at >11S• oil their severa l a x e s ,  a s
l ie .al iLi ia family de sir w nlagnetismL.

The, mv-msa! of the tails of comets in their approach to the  
sun and *.lop:= r; ¡ire from hiia, is due to the nit rue lion and 
iv]»iiisi'»ii ivs 'v ' : : iw ly  of i]u ir magnetic poles— by induction 
from iho greater magnetism o f  the ¿uu itself.

T i : d s  are simply currents of electrified air, repelled from  
their p- h i-' eu' departure by air similarly electrified, and  
attn-m in ilp ir A iJli-.'Us directions by air at rest or in'motion,  
as b ; ;l v V'bh "ppmite «/iect rioiiies. Those repellent and  
aitr.e •. f.cirici'  ks acting on a strong current of air, cause 
it to I..* <iv:ih‘e*K*d from its rectilinear direction, and to assume  
a spiral curve in its course, continually contracting towards  
its cent re, lib. the opposing electricities equalize oa<*li other,  
when ;he cmetrical equilibrium is restored, and a calm ensues.  
Ihiring the continuance of the movements of the oppositely 
olectniwd currents of air in those spiral curves,  magnetism is 
developed, ami this is the source of magnetism in the atmos
phere.

Magnet ism in the crust of  the earth is likewise developed
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th e r e  b y  th e  c o n jn n c t in n  o f  o p p o s ite  e le c t r ic a l  c u r r e n ts  c ir -  
d i l u t in g  c o n t in u a lly  th r o u g h  i t .  T h i s  m a g n e t is m  p o rim n U cs 
th r o u g h  i t s  v a r io u s  m o le c u le s ,  s u p p ly in g  th e m  w it h  m a g n e t ic  
a t t r a c t io n  n m l r e p u ls io n , a n d  t h u s  t i in t te r ,  fro m  i t s  s n s o r p t i-  
h i l i t y  o f  b e c o m in g  m a g n e t iz e d , a s s u m e s  th e  p o w e r  o f  a n  ru c
t io n  a t t r ib u t e d  to  g r a v ita t io n .

I l a v i n g  t h u s  show m  t l je  s o u r e e  fro m  w h ic h  a tm o s p h e r ic  a s  
w c-ll u s  te r r e s t r ia l  m a g n e tis m  i s  d e r iv e d ,  w e  p r o c e e d  t o  m e n 
t io n  scum ! o f  i t s  a t t r ib u te s .

T h e  te r m  m a g n e t is m , w h ic h  is  a p p lie d  t o  th e  s c ie n c e  th a t 
d e s c r ib e - ' th e  m o d e s  a n d  p r o p e r t ie s  o f  u r e m a r k a b le  fo r c e  p o s
s e s s in g  a t t r a c t iv e  a n d  r e p e l le n t  q u a l i t ie s ,  is  d e r iv e d  f r o m  a  
m a g n e t ic  iro n  o r e ,  t h a t  w a s  f ir s t  n o t ic e d  n e a r  M a g n e s ia ,  aryl 
h e n c e  tvas n a m e d  b y  th e  a n c ie n t  G r e e k s ,  Mmjnes. ItT u u T  th e  
p e c u l ia r  p r o p e r ty  o f  a t t r a c t in g  i r o n .  T h i s  fo r c e  i s  n o t  ru n- 
f in e d  t o  th e  m in e r a l ,  b u t  s e e m s  t o  p e r v a d e  a l l  n a tu r e . I t  is

fnroducod b y  th e  m e e t in g  o f  c u r r e n t s  o f  o p p o s ite  e le c t r ic i t ie s  
n th e  c r u s t  o f  th o  e a r t h  a n d  in  o u r  a tm o s p h e r e . I t s  e x is te n c e  

in  th e  f ix e d  s ta r s ,  in  t h e  in f in ite  n u y ib e r  o f  o r b s ,  in  tin- f irm a 
m e n t .  ¡n  th o  n e b u la ;,  c o m e ts ,  m e te o r s ,  & e ., m a y  b e  a t t r ib u te d  
t o  u s im i la r  o r ig in .  T h o  p r im a r y  ra y s  o f  l ig h t  fro m  th e s e  
illu m itiu tie d  o r b s ,  o f  g r e a t ly  d iv e r s if ie d  c o lo u r s ,  p a s s in g  w ill 
a lm o s t  in c r e d ib le  v e lo c i ty  fr o m  th e m  t o  o u r  s u n , th r o u g h  
in t e r s t e l la r  a n d  in te r p la n e ta r y  s p a c e s  w h o s e  te m p e r a tu r e  is  
in c o n c e iv a b ly  lo w , a n d  c o n s e q u e n t ly  a s s o c ia te d  w ith  n e g a t iv e  
e le c t r i c i t y ,  d e v e lo p in g  n s  th e y  p a ss  t h r o u g h  t h i s  a t te n u a te d  
e th e r ,  w h ic h  f i l ls  th e s e  spaces, b y  f r i c t io n  th e r e w it h ,  n e g a t iv e  
e le c t r i c i t y ,  m a y b e  Bupposcd t o  e n t e r  th e  p h o to s p h e r e  O f th e  
buii c h a r g e d  w ith  n e g a t iv e  e le c t r i c i t y .  T h i s  n e g a t iv e  
e le c t r ic i t y  b e i n g  h o m o g e n e o u s , o f  im m e n s o  v o lu m e , a m i g r e a t  
i n t e n s i t y ' r e p e ls  th o se  c o m m in g le d  p r im a r y  r a y s  o f  l ig h t ,  by 
r e f le c t io n  fr o m  th e  b o d y  o f  th o  su n  o n  t h e i r  im p a c t  w ith  i t ,  
w ith  t h e  e n o rm o u s  v e lo c i ty  w h ic h  b e lo n g s  t o  l ig h t . T h e  
m ix t u r e  o f  th e s e  p r im a r y  r a y s  o f  v a r io u s  c o lo u r s  p r o d u c e s  th e  
w h ite  l ig h t  o f  t h e  s u n / o r .  a s  w o  c a l l  i t ,  e u n l ig l i t .  T l  is  s u n 
l ig h t ,  n> g n t iv e ly  e le c tr i f ie d , d r iv e n  w i t h  t h i s  im m e n s e  sp e e d  
t o  th e  m o s t  d is t a n t  o r b s  o f  c r e a t i o n ,  e n c o u n te r s  i n 't h e i r  ntim m - 
j ih e r e ,  w h e n  s u c h  e x i s t ,  a n d  b y  im p a c t  w i t h  th o  b o d ie s  o f 
th e s e  o r b s  th e m s e lv e s , w h ic h  h a v e  e a c h  a  g r e a t e r  d e n s ity  th a n  
h a s  liv e  o t h e r  th r o u g h  w h ic h  i t  h a d  p a s s e d , g r e a t  r e s is ta n c e . 
T h i s  im p a c t  p r o d u c e s  f r i c t i o n ,  a n d  f r ic t io n  e le c t r ic i t y .

T h e  f r i c t io n  o f  m a t t e r  h a v iu g  a  te m p e r a tu r e  a b o v e  ¡52° o f
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Fahrenheit evolves posit ho t-1* ■etrk-ify, while that of matter 
w h -te m p e ra tu re  is bch»\\ hik «.f Fahrenheit evolves nega
tive electricity. ’When two blocks of ice arc nil »bud together 
they adhere by fla ir contiguous h u ¡s with a foree greater 
than that, hy which tin* iikdecides <.f either block of ice are 
lici t together, and a fra<\u»’e of the ice will occur anywhere 
in the blocks before it will at their junction. A notable 
illi:*-! ration\>f tho friction ‘ f mrJtcr, below 32° of Fahrenheit, 
]-r he.-ing o-M ami im as*, .«.-into negative electricity, i3 
fur;.i df ip. wry ch y in tbc manufacture of iced creams and 
juk* i of fruits. The cyhwhr Couponing the material to be 
l i \ n  is placed in another vers- I. MirrounJed by a freezing 
mix m re of broken ice and o<*nu:m*11 salt; by turning this 
eyih dcr rapidly in this mixture friction is produced, which, 
in ;f. ; meting the In at from the cream or jukes of fruits to* 
be rh-zen, reduces their temperature, and the cold of the 
freezing mixture, with its negative electricity, is transferred 
to the cream or juices of fruits.

"Wo may infer an analogy between the composition of these 
distant orbs of the firmum-mt and that of our own planet, and 
thru an opposite electricity to that of sunlight exists in them. 
The conjunction of these opposingeleciricities develops magnet
ism. which at once seizes upon the matter of which such orhs arc 
oou.po-iud ami imparts to it. the attractive and repellent qualities 
tha- it]'- »ssc ŝos. Tbcwvbassuniostheibrm of an oblate spheroid 
or an ellipsoid, with its equatorial diameter longer than its polar 
diameter, thickened at its equator and ilattened at its poles. 
Thh form imposes on it an elliptical orbit in which it revolves 
an am 1 its local attraction. This form in the planets and pro- 
bid !y the fixed stars, as in tlx. earth, is derived from the 
opposite attraction' and repulsions, of matter in their diiferent 
l i e : ... kphorcs—that in the ir northern hemisphere being attracted 
to h e  ¡O'Uth pr,1.e, and that in tlie southern hemisphere being 
oppm-iuly attracted to the north pole—and thus meeting at 
their respective equators, whore these opposite attractions 
neah’idizo each oilier, they become thickened there at the 
cxp*:m,o of the matter at their -poles respectively. The force 
which drives the sunlight from our sun, after its reflection 
from its body, is probably negative electricity, for we cannot 
conceive of any other force adequate to produce such an effect.

T. is this force of magnetism of which [Newton in his claj 
had. some slight knowledge, but not comprehending it as it 
exkts. he assigned such of its qualities as he. had discovered

\



n

II

09

ZW  (■
/ -
\JL ¡/uJh

iw  o w n  w e ig h t  a m i t r a v e l  in  a u  o r b i t  a ro u n d  th e  s u n .

T l i i »  fo r c e  m a g n e t is e s  a ll  t h i n g * ,  i m p a r t in g  t o  th e m  i t *  a t 
t r a c t io n s  a n d  re p o  M o n a , a n d  th u s  ro g u la te a  a n d  c o n tro l«  th e  
m o v e m e n ts  t h r o u g h o u t  t h e  u n iv e r s e .

L e t  ns n o t ic e  su nn - o f  th e  p o c u l a r i t ie s n f  th is  fo r c e . “ S o n u  
ir o n  o r e s  a r c  n n tu r ji l  m a g n e t « ;  s t e e l  r o d s , s t r a ig h t ,  o r  c u rv e d  
l i k e  h o r s e s h o e s , to  w h ic h  m a g n e t is m  lia s  b e e n  i m p a r l e d , , 
aa a ls o  «to o l m  *1 •• s im ila r ly  t. t e d ,  o r a  a r t i f i c ia l  m a g n e t« .
T h e  m a g n e t ic  fo r c e  is  g r e a t e s t  a t  t h e  e n d s  o f  t ho r o ’rla o r  
n e e d le » , a t t r a c t !U f f  th e r e  9 te e l  o r  i r o n  t i l in g s ,  h u t  d im in is h in g  
in  p o w e r  a s  t h e  d is ta n c e  fro m  th o  e x t r e m it ie s  is  in c r e a s e d , m m  
c e a s in g  a l t o g e t h e r  m id w a y  b e tw e e n  t h e i r  e n d s . T h e  e x 
t r e m i t ie s  o f  th e  ro d s  o r  n e e d le s  u ro  c a l le d  i t s  p o lo s ;  m id w a y  
b e tw i i n  th e m , w h e re  th e  tb re o  c e a s e s ,  is  c a l le d  t h e i r  m a g n e t ic  
e q u a to r .  A  l ig h t  n e e d le  m a g n e t is e d , s u c h  a s  is  u s e d  h i th o  
m a r in e r ’s  c o m n a a a , p r o p e r ly 'b a la n c e d  a n d  s u s p e n d e d  b y  i t s  
c e n t r e  is  c a l le d  a  m a g n e t ic  p o o d le . W h e n  n o t  r e s t r a in e d  i t  
r a n g y *  i t s e l f  n e a r ly  p a r a l le l  t o  a  l in e  jo i n i n g  th e  n o r t h  m id 
e o u tn  p o le s  o f  th e  e a r th , o n e  e n d  o f  th o  n e e d le  p o in t in g  t o  tin* 
n o r t h ,  th o  o t h e r  e n d  d ir e c te d  to  th e  s o u th  p o le .  T u r n e d  fro m  
i t s  d ir e c t io n  a n d  th e n  r e le a s e d , i t  r e s u m e s  a g a in  i t s  n a tu r a l  p a d .  
tio ;»  o f  p o in t in g  n o r t l i  a n d  s o u th . T h e s e  e n d s  o r  p o le s  o f  a  
m a g n e t  aru  r e s p e c t iv e ly  a t ta c h e d  t o  th e  p o le s  o f  th o  e a r th  to  
which t h e y  p o in t ,  a n d  a r c  r e p e lle d  fro m  th e  o p p o s ite  p o le«  
r e c ip r o c a l ly .  I n  tw o  m a g n e ts  th e  c o r r e s p o n d in g  p " h  -, i f  a p 
p r o a c h e d  to  e a c h  o t h e r ,  w o u ld  e a c h  r a p e l  t lm  o ttm r.a n U  n f.r .ic t  

‘ th e  o p p o s ite  p o le  o f  th e  o t h e r  m a g n e t .”  i t  i s  to  thin a t t r ib u t e  
o f  th e  m a g n e t  t h a t  th e  e a r th  G ives i t s  fo r m  o f  an  oh 
s p h e r o id . T h e  e a r ih  b e in g  a  m a g n e t ,  th e  m a te r ia ls  c o m p o s in g  
it-- m u d . in  t h e  n o r th e r n  h o u ih -p lio ro  h a v e  b e e n  ilttr .i.- te d  i >
W ords th e  s o u th  p o le ,  a n d  th o  m a t t e r  in  t h e  e a r t h ’s  c r u s t  in 
th e  s o u th e r n  h e m is p h e r e , b e in g  a lso  m a g m d ie , h a v e  b e e n  a t- i  / . r  
t r a d e d  to w a rd s  th o  n o r th  p o le . T h o s e  fo r c e s  b e in g  c- ju al 
a n d  h a v in g  c e a s e d  a t  t h e  e q u a to r ,  t h e  m a t t e r s  b r o u g h t  h y  th e m  
r e f l e c t i v e l y  fr o m  t h e ir  s e v e r a l  h e m is p h e r e s  h a v e  h . .-n 
a u eM n u lis ted  a n d  d e p o s ite d  in  t h e  e q u a to r ia l  r e g io n s  o f  th e  
e a r t h ,  w h ic h  m u ss  o f  m a t t e r s  l ia s  s o  m u c h  in c r e a s e d  th e  
v ip iuru riu l d ia m e t e r  o f  th e  e a r t h  t h a t  it e x c e e d s  th o  p o la r  
d ia m - i e r  in  le n g t h  2 0  m ile s .  I t  is  p r o b a b le  t h a t  th e  m n tt-ilu l 
tliiliTTonjO Ved fro m  th u  c o l e s  o f  th e  e a r th  t o  i t s  e q u a to r ,  h a v e
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with v. amr ir-un lîi«* Pacific 1‘ci‘an through Jwhringfsstraits, and 
Adame* <*'•‘•an by tlie Gn’f Stream.- As tlic planets arc all 
dmihih-s- fmrned upon tlie same principle as those on which 
ll-o earth is established, and as we know that similar differ
ences exist l>mw- rn the equatorial and polar diameters of 

’th**<e (>f!.s to T}:o extent of :!f> miles in Mars, 6DO0 miles in 
Jupiter, and 7óv0 miles in Saturn, we may reasonably infer 
that magnetic ari raetion and repulsi-m liave increased their 
c : ; i ¡ ■ cia! di am cl ei s at the expense of their polar diameters 
ill the 
ah l:: 
lJUo.ru 
ill ih~ 
h a v e  r

nr- »portions mentioned, and that like the earth they are  
rm-is, and owe their axial ami orhitual rotations to  

! is m. and not ro gravitad ion. In tills im-r'-ase of mat ter  
jiintorial regions of tin'-’e plan els of our system, we  

ie most conclusive evidence that the attraction of mat -
t e r  in die«* oi’h- j s  t o  their respective, equators, and not to their 
respective cell très as Newton supposed.

we regard those immense differences in the equatorial 
and p'*!ar diamen rs of the planets, dr.piterand Saturn—that of 
Jupiier being OOC-O miles, and that of Saturn 7Ô00 miles. 
ïïi: begin to comprehend, in a sl’ght degree, the idea of the 
Créai-*r in placing tliese planets at such immensely great 
did au v-s from the sun, while lie invests them with a magnet
ism so  ;ran«‘endantly powerful in ils attractions and repulsions, 
that th-.-ir revolutions around the sun arc performed with a 
marvelous certainty and exaetiiuGo. The law of magnetic 
attraction and repulsion between objects being inversely as 
the Square of the distance, those distant orbs must have a 
propt-mim or repellent power at their greatest distances from, 
the sun of ahimst induite magnitude, to bring them within 
the aoraetivu power of the sun, so as to pass over such 
imrnc;: c spaces in their allotted times. It is the repellent 
po-.wr of magnetism that returns them towards thé sun.

“ Skuiliar poles of a magnet repel, find contrary poles 
attract one another; magnetic polos always occur in pairs. If  
a magnet he broken into many pieces, each fragment is found 
to ha\ • its north and south poles.

“ Magnetic attraction and repulsion vary inversely as the 
square of the distance between the magnet and the body 
attracted or repelled.

“ If in two magnets of equal strength, the north pole of one
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o f  th e m  l>o p la c e d  in  c o n t a c t  w ith  th e  s o u th  p o le  o f  th e  o t h e r  
m a g n e t ,  a lt  a t t r a c t iv e  f o r c e  w ill  d is a p p e a r . R e m o v e  th e  
c o n t a c t ,  a n d  th e  m a g n e t ic  f o r c e  ia  r e s to r e d  in  e a c h  o f  t lio  
m a g n e t» .

“  I f  a  p o lo  o f  a  p e r m a n e n t  m a g n e t  is  p la c e d  n e a r  t o  th e  e n d  
o f  a  b a r  o f  » o f t  i r o n ,  th is  b a r  w i l l  h e  m a g n e tiz e d  b y  induction, 
th e  e m l o f  th e  s o f t  h a r  n e x t  to  th e  p o lo  o f  th e  m a g n e t  h a v in g  
th e re  a n  o p p o s ite  p o le  to  th a t, o f  t h e  m a g n a t e , w h ile  nt, th e  
o t h e r  e n d  o f  th e  i r o n  b a r  w ill  h e  fo u n d  a  c o n t r a r y  m a g n e t ic  
p o le . M a g n e t iz a t io n  b y  induction, m a y  h o  e f fe c te d  th r o u g h  a  
p la te  o f  g lu e s , w o o d , m e ta l ,  A c ., w ith o u t  d e t r im e n t .  T h i s  
c o n d it io n  v a n is h e s  a s  so o n  a s  th o  m a g n e t  is  w ith d ra w n .

“ B e s i d e s  ir o n  a n d  s t e e l ,  n i c k e l ,  c o h a l t ,  m a n g a n e s e , c h r o 
m iu m , p la t in u m , o x y g e n  g a s  a n d  m a n y  o t h e r  s u b s ta n c e s , s u f fe r  
a t t r a c t io n  b y  a  m a g n e t . H e a t  p o w e r fu lly  in f lu e n c e s  m a g n e t-  
u r n . A  m a g n e t  i f  h e a te d  to  r e d n e s s ,  lo s e s  u ll  i t s  m a g n e t is m ,
a n d  a  re il  hot. b a ll  i s  n o t  u tU ru ctv d  b y  ft m a g n e t .

*•
' * E v e r y  m a g n e t ic  .s u b s ta n c e  h a s  i t s  l im i t  o f  t e m p e r a t u r e ;  

t h u s  c o b a lt  d o e s  n o t  c e a s e  to  h e  a t t r a c t e d  n t  a  w h ite  b e n t ;  iro n  
c e a s e s  t o  b e  a t t r a c t e d  ftt a  r e d  h e a t ;  c h r o m iu m  ju s t  b e lo w  a  
r e d  h e a t ;  n i c k e l  a t  3 5 0 °  F a h r e n h e i t . ;  a n d  m a n g a n e s e  id n o t 
a t t r a c t e d  o n  u  w a r m  s u m m e r  d a y . H e n c e  i t  is  p r o b a b le  t lm t  
c e r t a in  s u b s ta n c e *  w h ic h  d o n o t  a p p e a r , u n d e r  o r d in a r y  c i r 
c u m s ta n c e s ,  t o  b e  a t t r a c t e d  b y  a  m a g n e t, w o u ld  b e  a t t r a c t e d  i f  
t h e i r  te m p e r a tu r e  w a s  re d u c e d  t o  a  s u f f ic ie n t ly  lo w  d e g r e e .

“ A  m a g n e t ic  n e e d le  te n d s  t o  s e t  i t s e l f  in  a  l in o  w ith  th o  
p o lv s  o f  th e  e a r th , a n d  i f  m o v e d  fro m  th is  p o s it io n  r e tu r n s  to  
It, ns i f  i t  w a s  in  th e  p r e s e n c e  o f  ¡m o th e r  m a g n e t . T h i s i . i d u o  W P k t l  
t o  th o  m a g n e t is m  o t  tb o  e a r t h — in  f a c t ,  th e  e a r th  is  a  h u g e  , if l J , 
m a g n e t., th o  p o le s  a n d  e q u a to r  o f  w h ic h  d o  n o t  c o in c id e  w ith  {  j  
th o  g e o g r a p h ic a l  p o le s  a n d  e q u a to r .  /

“ T h e  m a g n e t i c  m e r id ia n  o f  a  p la c e  is  a  v e r t ic a l  p la n e  w h ic h  
passes th r o u g h  th o  tw o  p o lo s  o f  a  h o r iz o n ta l ly  s u s p e n d e d  
m a g n e t i c  n e e d le  at, th is  p la c e ,  a n d  w h ic h  b e in g  c o n t in u e d  in  
b o th  d ir e c t io n s  w il l ,  o f  c o u r s e , p a ss  th r o u g h  th o  m a g n e t ic  
p o lo s  o f  th o  e a r th . T h o  m a g n e t i c  m e r id ia n  o f  a  p la c e  w il l  
n o t  c o in c id e  w ith  i t s  g e o g r a p h ic a l  m e r id ia n ,  a n d  th o  a n g le  
fo rm e d  b y  th o  tw o  m e r id ia n s  is  c a l le d  th e  m a g n e t ic  deviation,, 
variation o r  declination, a t  th is  p la c e ,

‘4 T b « ; v a r ia t io n  o f  t h e  n e e d le  d o e s  not, a lw a y s  r e m a in  th e  
s a m e . I n  th o  y e a r  1 5 8 0  (th o  f ir s t  y e a r  in  w h ic h  a c c u r a t e



e h - , T V . aTurns v,tore made) the rmdh erid of the need !e dovkd '-d
11 lo' to the east of the. true north in London.  I'u 1022  t h e

de viati on was d ( i. t of the north, a in] in 1809 th- ' i)irgr:<•* n■
mu ill pole coincided with the geog* ’ a n i m a l  n o r ;  h p«'le. In
1 * b had pass* d to «I0 w<•st of Mo'!‘th. In 1709 i t  w a s  2 0 '

\v*‘sr ; iuid in 1: b ; 1» artniiii.d ■is n L a n i n i■ ,ini \ sLerl v «1!*■■ via lion—
Li" 41 i t  is m>w ret-irn ing to \h e  m rih. In 1SoO the
w.>9 ■•!! y 0 via i:o.. w a s '22" ; u T in O.-v »her, 19 71. ih«* dr-
viati* >n ol»ser\'ed at the Jv i •! > - >.. i.an < t v  w a s  2 0° Id'  7" .
•Tins h< the sv U r  variation of t!¡t.‘ j : .v m - b e  needb\ A  deli-
Caicly S 11 ' • H' >* i *led. magnet may !»•* observed to u:ad or go an
an m i l , daily, and even hour ly vauat:■■ U i .

^  T f  i l steel needle b o  accm mt , 1 v b.-dan e ed a1 »out a. horizontal
centre. i i i i - L  U  ̂ there magnet bn.-d, if vvi 1 i n o  longer be in l i e » ri
: :  » j i t  ; u f  ; t L1 1 ) i  >ahini. In J.o: id'-ii the north end of ll ie needle
wiil ( V j > * !  () w  i i , humeng an angle of mo r e  than i>0  , wiih a
)i‘>r;x'm-;:] plane. The angle 1.ic*li a magnetic noodle,
c;i[»‘iI>i**. o f  veitfe-a! movenwni, ('/'gy-h'/ v<nlh\) mak-s with a 
hnrkr e i t u l 'plane is called tlie angle o f  i / t d ' - n n t i o n  or d i p .  The 
verii-’ il plane in allied the needle moves must coincide with 
the magnetic meridian of the place.

“ The dip varies in diderent parts of the world. If  we 
convey a dipping needle north of London the dip increases; 
if, on the other hand, we go south of London the dip 
diminishes; at the magnetic equator de-re. is no dip, the 
needle is perihdiy horizontal; and smith of the equator the 
south pole of the -needle begins to din, a n d ;  the dip increases 
as we go farther south. .Thus the dip at ]\ru is 0°, at Lima 
1 0 3 h ,  at the Capo of G o o d  Hope 3 4 ° ,  and at Hudson’s Bay 
between 89° and 90 h

“ The macfndi  ̂ jv ls  of the earth are those points on the 
earth's surface at which a dipping needle a »sumos a vertical 
position. The .north magnetic polo was discovered by Sir 
James Loss, in 1830. It is situated in longitude 90° 48' west, 
latitude 79° north. The south magnetic pole, is as yet, 
unknown.

i£ The magnetic equator of the earth is a line connecting all 
those places on the earth’s surface, at which there is no dip. 
It is an irregular closed circular line cutting the terrestrial 
equator at lour points. The dip of a. magnetic needle L  
subject to bath secular and periodic change's. Tims in 1378 
it was 71J b lf in London; a hundred years later, it was» 73°
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8 0 ' ,  ar.il in  1 7 2 3 ,  i t  r e a c h e d  a  m a x im u m  o f  7 4 °  4 2 ' .  I n  IROn, 
i f  had  d e c r e a s e d  to  7 0 °  3 5 ' ,  a n d  in  O c to b e r  1 8 7 1 ,  th e  dip  
r e g is t e r e d  a t  th e  K e w  O b s e r v a t o r y  w a s  07°  5iy  8 " .  T h o  d ip  
ttliu.« u n d e rg o e s  a n n u a l  a n d  d a ily  c h a n g e s ,

“ I f  a  h o r iz o n ta l ly  s u s p e n d e d  m a g n e t i c  n e e d le  h e  m o v e d  
fro m  i t *  p o s it io n  o f  r e s t ,  i t  r e tu r n s  t o  i t ,  p a s s e s  i t ,  a n d  o s c i l 
la te s  b a c k w a r d *  a n d  fo rw a rd s  a c r o s s  th e  fin a l  p o s it io n  o f  r e ^  
¡U th e  m a g n e t ic  m e r id ia n  o f  th o  p l a c e ;  in  fa - 't ,  i t  b e c o m e s  a  
h o r iz o n ta l  p e n d u lu m  o s c i l l a t i n g  u n d e r  th e  in f lu e n c e  o t  th e  
e o rtV .-. m a g n e t is m . I t  l ia s  b e e n  p ro v e d  t h a t  t h e  in t e n s i t y  o f  
th e  e a r t h ’s  m a g n e t is m , a t  a n y  t w o  p lacv  s , is  p ro p o r t io n a l  to 
th o  s q u a r e  o f  th e  n u m b e r  o f  O E cillu tio u s m o d e  b y  th e  s a m e  
m a g n e t ic  n e e d le  a t  th e s e  {d a c e s .

“ V a r io u s  d e t e r m in a t io n s  o f  t h o  in t e n s i t y  o f  t h e  e a r th ’s 
m a g n e t is m  p ro v e  t l i a t  th e  fo r c e  in c r e a s e s  u s  w o p a ss  fro m  th o  
e q u a to r  t o  th e  p o lo s , a s  in  a n  o r d in a r y  m a g n e t .  T h u s  i f  th o  
in te n s i ty  a t  P e r u  b o  ta k e n  a s  u n i t y ,  i b o  in t e n s i t y  in  I .n n d o u  
w ill  b e  r e p r e s e n t e d  b y  1 .8 0 9 ,  u tid  u t 'B a i l in ’« B u y  b y  1 .7 0 7 -

“  A ll  m a t t e r  is  a ffe c te d  b y  a  p o w e r fu l  m a g n e t ,  b u t  w h ile  
m a n y  s u b s ta n c e s  ( i r o n ,  n i c k e l ,  m a n g a n e s e , o x y g e n  g a s , S c . , )  
a r e  a t t r a c t e d ,  o t h e r  s u b s ta n c e s  (b is m u th , c o p p e r , h y d r o g e n , 
4 c .,| a r e  r e p e lle d  b y  both Doles o t  th e  m a g n e t .

“  I f  u s m a ll  b a r  o f  i r o n  o r  o t h e r  a t t r a c t e d  s u b s ta n c e ,  b e  su s
p e n d e d  b e tw e e n  th o  p o lo s  o f  a  m a g n e t ,  th o  b a r  w ill  so t I t s e l f  
o r id / y , t h a t  is  w ith  i t s  le n g t h  in  a  l in e  jo i n i n g  th e  tw o  p**les. 
I f  o n  Ih o  o t h e r  h a n d  a  b a r  o f  b is m u th  o r  o t h e r  r e p e lle d  s u b 
s t a n c e  b e  s u s p e n d e d  in  a  l i k e  p o s i t io n , i t  w ill s e t  i t s e l f  (guatori- 
a!/;/, th a t i *  a t  r ig h t  a n g le s  t o  a  l in e  jo in in g  t h e  p o le s  o f  tB5T 
m a g n e t ,  b e c a u s e  a s  i t  is  r e p e lle d  b y  b o th  p o lo s , i t  w ill  
e n d e a v o r  to  k e e n  iut fa r  a w a y  fr o m  th e m  us p o s s ib le .  ? u c l i  
[ h j l l i t  a  i n '  (11(1 •Mil (IliLllC*

1» P r o fe s s o r  T y n d a l l 's  in tr o d u c t io n  t o  b is  “ T C esearch es o n  
I ) i i i -M a g n e t is m ,”'  w r i t in g  o f  P r o f e s s o r  F a r a d a y ,  h o  s ta te s ,  
“ T h a t  h a v in g  la id  h o ld  o f  th o  f a c t  o f  r e p u ls io n . In im m e d i
a te
m o

ph.*

u id ed  n m l m u lt ip l ie d  i t ,  l i e  s u b je c t e d  b o d ie s  o f  th e  
n u s q u a l i t ie s  to  t l ie  a c t in n  o f  l i i s  m a g n e t  ; m in e r a l  

a lk a l ie s ,  o th e r s , a lc o h o ls ,  u q u o n u s s o lu t io n s ,  g la s s ,  
us, r e s in s ,  o i ls ,  e s s e n c e « , v e g e ta b le  a n d  a n im a l 
id  fo u n d  th o rn  a ll  a m e n a b le  to  m a g n e t ic  in f lu e n c e . 
ii g u ljd  o r  l iq u id  p ro v e d  in s e n s ib le  t o  th e  m a g n e t ic  
R 'h e u  d e v e lo p e d  iu  s u f f ic ie n t  s t r e n g t h ,  a l l  th e  t is s u e s
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o f  t h e  h n m a n  b o d y , t h e  b lo o d — th o u g h  i t  c o n t a in s  i r o n —  
in c lu d e d , w o re  p ro v e d  to  ho d in -m a g n e tit* , ao  t h a t  i f  jr ■ c o u ld  
s u sp e n d  n  m a n  b e tw e e n  t h e  p o b *  o f  a  m a g n e t ,  Ion < x l  r c tu it ic o  
w o u ld  r e t r e a t  fro m  th e  p o le s ,  u n t i l  hit? le n g t h  b v o a in e  ■ 
r ia l ,”  t h a t  i s  t o  s a y , h o r iz o n t a l ly  p e r n e iid ic u la r  tc* t h e  m a g n e t ic  
m e r id ia n .

F r o m  th o  d ip  n r  in c l in a t io n  o f  th e  m a g n e t i c  u c c d lo  o n  
v a r io u s  p a r te  o f  th o  e a r t h 's  s u r fa c e — a s  m a g n e tis m  is  a  d u a l 
fo r c e — w o  in f e r  th a t  o n o  o f  ita  p o le s  i s  a t t r a c t e d  b y  th o  
ra n g h o tU m  e x is t  in  g  in  t h e  u p p e r  a tm o s p h e r e , w h ile  th o  o t h e r  
i s  a t t r a c t e d  to  th o  m a g n e t is m  i n  th e  c r u s t  o f  th e  e a r th  
b e n e a th .  A t  P e r u  th o  d ip  is  O’ ,  o w in g  p r o b a b ly  t o  t h o  
h e a t  in  th o  i n t e r io r  o f  th o  e a r th  u n d e r  P e r u ,  w h ic h  is  
f r e q u e n t ly  m a n ife s te d  in  t h e  m o s t  v io le n t  e a r t h q u a k e *  a m i 
v o lc a n ic  n o t io n , a n d  h e a l  w e  k n o w  d e s tr o y s  m a g n e t is m . A s  

, th e  d ip  o f  th e  n e e d le  in  c i t h e r  h e m is p h e r e  in c r c a V  >s T r o m  th o  
m a g n e t i c  e q u a to r  to w a r d  th o  p o le s ,  i t  ia  o h v lo ita  Hurt 1 ho 
m a g n e t is m  in  t h e  u p p e r  a tm o s p h e r e , a s  w e ll  ns m  th o  c r u s t  o f  
th o  e a r t h ,  a l s o  in c r e a s e s  in  a  l ik o  p r o p o r t io n , a t t r ib i i r n l i te  
d o u b tle s s  t o  th o  in c r e a s e d  c o ld ,  b o th  o f  t h e  u p p e r  a tm o s p h e r e  

/(IWl a n d  th e  c r u s t  o f  th o  e a r t h  I n  h ig h  la t i t u d e ,  i.n d  n» n e g a t iv e
i y *  e le c t r i c i t y  a n d  m a g n e t is m  n ro  b o th  a s s o c ia te d  w ith  e x t r e m a

'  'f  c o ld , w o f in d  h e r e i n  u a  e x p la n a t io n  o f  t h e  d ip  o f  th e  m a g n e t ic
n e e d le .

I n  th o  a t t r a c t io n  a m i  r e p u ls io n  o f  th o  m a g n e t ic  n o o d le ,
h o r iz o n ta l ly ,  a t  t h e  m a g n e t i c  e q u a t o r  to w a r d s  th o  n o r t h  a n d  
s o u th  p o le s  o f  th e  e a r t h ,  w o h a v e  it d u a l h o r iz o n ta l  fo r c e . I n  
th o  d e v ia t io n  o f  t h e  n e e d le  o u s t o r  w e st o f  n o r th  o r  s o u th ,  w o 
h a v e  a n o t h e r  d u a l f o r c e  a c t i n g  h o r iz o n ta l ly .  I n  th e  c lu -s  o f  
s u b je c t s  c u lle d  d ia - m a g n e t ic ,  w h ic h  a r r a n g e  t h c m s c lv c *  h t r ig h t  
a n g le «  t o  th o  m a g n e t ic  m e r id ia n ,  o r  c q u a tn r ia l ly  u *  i t  ia  
te r m e d , w e  h a v e  a n o t h e r  d u a l  to r e «  a c t in g  h o r iz o n ta l ly .  In  
th e  d ip  o f  th e  n e e d le ,  w h ic h  i s  n o t h in g  a t  th e  m a g n e t ic  
e q u a to r ,  b u t  w h o s e  a n g l e  w i t h  th o  h o r iz o n  in c r e a s in g  t h e r e 
f r o m  us w e  a d v a n c e  to w a r d s  e i t h e r  p u le  t i l l  i^ r e a c h .»  H P  o r  
a  q u a d r a n t  o f  a  c i r c l e ,  w o f in d  a n o t h e r  d u a l fo r c e  w i t h  o n e  

''s e t  o f  p o le s  in  th e  f r o z e n  c r u s t  o f  th e  e a r t h ,  w h ile  a n  o p p o s ite  
so t o f  p o lo s  i s  in  th e  e q u a lly  fr o z e n  r e g io n s  o f  th o  a r c t i c  uud 
a n t a r c t ic  u p p e r  a tm o s p h e r e  o f  o u r  p la n e t .

T h e s e  fo r c e s ,  w ith  e le c t r i c i t y  a n d  h e a t ,  a l l  d e v e lo p e d  b y  
l ig h t  a n d  c o n t r o l le d  b y  t h e  o m n is c ie n t  w is d o m  ««f ih u  
A lm ig h t y ,  a r e  t h e  p o w e r s  w h ic h  r e g u la t e  t h e  m o tio n «  o f  o u r  

, p l a n e t  a n il  p r e s e r v e  i t  in  ita  in t e g r i t y .

via
(to.//-
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W e  m a y  w e ll d is p e n s e , t h e r e f o r e ,  w ith  th e  w h o le  th e o r y  o f  
o e n tr i)  ta l a n d  c e n t r i f u g a l  f o r c e s ,  a u d o f t h e a t t r a e t i o n - ' f  m u tte r  
b y  w e ig h t ,  w h ic h  c o n t in u a lly  is  b « in j(  c h a n g e d  w i t h  th e  fo rm s  
a n d  p o s it io n s  i t  a s s u m e s , th e  su m o  e u b s ta u c o  b e in g  a t  o n e  t im e  
s o l id  a n d  f ix e d  to  th e  c u r t l i ,  th e n  t iq t iid  a n d  rn o v a h lo  o n  ita  
s u r fa c e  a n d  a g a in  g a s e o u s  a n d  f lo a t in g  in  i t s  a tm o s p h e r e  I 
a b o v e  i t .

I n  c o n n e c t io n  ' n t h  th is  s n h ie c t  o f  m n g n o ti-o n , i f  i - c u r i o u s  
t o  o b s e r v e  t h a t  in  th e  a n im a l a n d  v e g e ta b le  k in g d o m s  th e  
fo rm s  o f  t h e ir  p r o d u c t io n s  a l l  c o n f o r m , in  a  g r e a t e r  o r  le s s e r  
d e g r e e , t o  th e  t y p ic a l  fo r m s  o f  e l l ip s o id s , o r  o b la t e  s p h e r o id s , 
ns m a n ife s te d  in  th e  p la n e ts .  K x n m in o  t h e  f o r m a i T o u r  t r e e s .  
V e r t i c a l  o r  h o r iz o n ta l  s e c t io n s , w h e n  th e y  a r c  in  fu ll  le a f ,  
w o u ld  d is c lo s e  c u r v e d  H u es, w h ic h , i f  t a n g e n t ia l  t o  th e  e x 
t r e m i t ie s  o f  t h e i r  le a fy  b r a n c h e s , w o u ld  r e p r e s e n t  th e  e le m e n t»  
o f  a n  e ll ip s e — in  s o m e  c a s e s  e lo n g a te d , in  o t h e r s  a p p r u ic h in g  
n e a r ly  to  t h e  fo r m  o f  a  c i r c le .  B o  w ith  t h e ir  le a v e s , h o w e v e r  
lo n g  a m i n a r r o w  t h e y  m a y  b e ,  th e  e le m e n ta l  c h a r a c t e r  o f  th e  
e ll ip s e  ie a p p a r e n t  in  th e m . T h e  f r u i t s  th e y  b e a r  h a v e  a il  
s im ila r  c h a r a c t e r is t i c s .  T h e  a p p le , t h e  p e a c h , t h e  p e a r ,  th e

Sr ic o t ,  th e  n e c t a r in e ,  a n d  in d e e d  a l l  th e  a to n e  f r u i t s ,  h u v e 
a p e s  c o r r e s p o n d in g  n e a r ly  to  t h e  e ll ip s o id . T h e  n u t-h e a r in g  

t r e e s ,  fro m  th e  c o c o a -n u t  th r o u g h  t h e  w a ln u ts , h i c k o r ie s ,  
p e c a n  n o t« , c h e s tn u ts  a n d  b e e c h e s ,  a l l  p r o d u c e  f r u i t s  w h ic h , 
xn t h e i r  o u te r  f o r m s ,  p a r t a k e  o f  t h e  c h a r a c t e r  o f  e l l ip s o id s , o r  
o b la te  s p h e r o id s . T h e  c o f fe e  b e r r y ,  t h e  o l iv e , th e  t ig ,  th e  d a te ,  
a l l  c o r n  sp o n d  in  t h e i r  g e n e r a l  fo r m s  to  th e  n a m e  ty p o . A  m o n g  
w h a t  a r e  c a l le d  v e g e ta b le s ,  f r o m  th e  e n o r m o u s  m e lo n , in  a i l  
i t s  v a r ie t ie s ,  th r o u g h  t h e  p o d - b e a r in g  p la n t s ,  th e  c a b b a g e ,  A c ., 
t i l e  su m o  ty p e  is  v is ib le .  B o  in  t h e  r o o t s  a n d  t u b e r s ;  th o  
tu rn ip  is  a n  o b la te  s p h e ro id , th e  p o t a t o  c o m m o n ly  a n  e l l ip 
s o id , a s  a r e  u ls o  t h e  c a r r o t  a n d  th o  p a rs n ip , i n  th e  s e e d s  o f  
t i l e  fa m ily  o f  ’ g r a p e s , a s  w e ll us in  t h e i r  le a v e s , th e  s a m e  to n u s  
a r e  l e i . T h e  b n n c h e »  o f  g r a p e s ,  am w e ll  a s  th  >r b e r r ie s ,  
a r e  a l I o f  th e  s a m e  c h a r a c t e r i s t i c  fo r m . T a k e  e v e n  t h e  g r a s s e s  
— in  w h ic h  m a y  b e  in c lu d e d  th e  c e r e a ls .  T h e i r  lo n g  a n d  n a r 
row ' 1 i  a r e  a l l  e l l ip t ic a l  in  f o r m , t h o u g h  th e y  m a y , in  s o m e  
c a s e s , b o  p o in t  ed  a t  t h e i r  o u t e r  e x t r e m it ie s .  T h e s e  lo n g  le a v e s  
a s s u m e  th e  f o r m  o f  a  s c n i i -e l t ip s e , in  t h e ir  c u r v a tu r e  fr o m  th o  
s te m  o r  b r a n c h e s , fr o m  w h ic h  t h e y  g r o w , to w a rd #  tlm  g r o u n d . 
S o i t  is  w ith  th o  lo n g  b la d e s  o f  m a iz e  o r  I n d ia n  c o r n ,  th e  s u g a r  
c a n e ,  And io r g h u m . T h e  le a v e s , f r u i t s  a n d  b r a n c h e s  o f  t r e e s ,  
f o r  th e  m o s t  p a r t ,  h a v e  a n  in c l in a t io n  to w a r d s  t h e  e a r t h ,  a m i 
o r e  c o m m o n ly  p e n d a n t .  T h e i r  to p s  a r e  a t t r a c t e d  u p w a rd s ,
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awl r"-*- iV---¡neutly vertical. "Why do their branches extend 
la* err:!’" a: L downwards, while 1!. -?r trunks and summits 
a.-- •«.■mi " rtieully in the atm*'sphciv ? And why do their 
leaves re d f r i t s  hang downwards ? Is it not because of tlieir 
raer/ie-’■ * c •mlition? Kow, the leaves, fruits and branches uf 
tr • v. u pur-ue horiy. mini, or slightiy inclined din-miens,
rua.v In- . \ o-vd to be ciia-magwaw, and under the ihUueneo
of the 1; / >ntal currents ot marnctb m that Set e nue rially
to the i vr  tie iiu : iviiun ; while the trunks and sumn.hs, ro-
pelk-d by the rcoaiietrm of the ear;h, are attracted by ihe op- 
i»e 'i!e )-1;. ;:.• *+ h :• i of tbe v.pp- r au.o-1 ;h'TO, and rise vei madly. 
These 1 f ’! cls, varying in l.nt<-n. ity, produce all the r. nltanr. 
directions vvjiicii their branches assume in tlieir deveh anient.f ( X
Funis « i tiers, being ellipsoidal in form, (which is tine com- 
m ci lb-m < iVimpIe magnets,) and gem iaily pendant vertically* 
win n i . v fail to the ground are attracted there by the supo- 
ri‘»r mag. i-stisin of the earth, am! remain on it by the same 
&uraeli.a*, unless removed from it by a superior force.

If  tli is any truth in the story of Sir Isaac Newton hav- 
iiig h; ( j. ft to the adoption of his themy of gravitation, and 
of c:;it. d and centrifugal forces, by the sight of. an apple 
falling irorn its tree to the ground, it is to be lamented that ho 
did not invcrdigate-thc force whhk expanded the seed, caused 
its gen.-‘nation, pushed it from the soil, (where by gravitation 
it. should have remained,) ami dinah-d its development up
wards a ml laterally, forming its fruit-hud, blossom and fruit, 
and LofA-ig ihe latter suspended in the air, unaffected ly  rain, 
hail or wind, till in its maturity, its growth completed, it fell 
to the e;o*th, by the attractive povu.r of the same force which 
bad rej- bed its parent tree from the soil. Had he done go, 
we might not now be corapeileel to begin anew |he study of 
terrestr ;.i } hysics, after having abandoned the learned specu 
lations -kills  celebrated philosopher

Now. hi the animal kingdom, we will begin with man, who, 
wel!at\ ” cur. elves, is the highest development of animal life. 
As lie su-nds erect upon his feet, if we suppose a vertical plane 
to be p c d  through his person laterally, the curved line so 
proclm* tangential to his prominences, would be an ellipse. 
The revolution of that ellipse, on its longer axis, would pro
duce an ellipsoid. Now, that ellipsoid is, during the life ot 
the man. a magnet, with opposite poles at its head am.l feet, 
and van us parts of his body are also separate magnets, but 
in harmony with the chief magnet. His legs axe a horse shoe
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m a g n e t ,  w i t h  t l io  p o le s  in  tL o  fo o t ,  a n d  th e  fiv e  to e s  o n  e a c h  
\<f l iU  fo o t  c\ > n stitu te , fo r  e a c h  fo o t ,  fo u r  lion -.* a h o y  m u g- 
iu itB . W h e n ,  fro m  d is o r d e re d  l ic u l lh ,  th e  m u g n o tie m  in  c i lb o r  
1 vg  i8  n o  l o n g e r  p r o d u c e d , p a r a l y s i i  o f  t h a t  U m b  r e s u l t s ,  a n d  
th e  c o n t m c U lo  a n d  e x p a n s iv e  p o w e r  o f  t h e  m u s c le s  is  n o  
lo n g e r  n o te d  u p o n  b y  t h e  e le c t r i c i t y  o f  t l io  f l r s tb i i i .  T h e  a rm »  
f u r n is h  a n o t h e r  b o r s o  s h o e  tu n g n e t ,  a n d  the* l iv e  l in g e r -  o f  e a c h  
h a n d  c o n s t i t u t e ,  e a c h ,  fo u r  H o ra e  s h o e  m a g n e ts ,  w ith  t h e  p o le s  
u t  th e  e x t r e m it i e s .  T h e  op tic*, n a sa l a n d  a u d i t n r y i u - r v c 8 . i l !  
e a c h  p a ir  r e s p e c t iv e ly , c o n s t .i tu t e  a  h o r s e  nho o  tu n g n e t . T h e  
g e n it a l  o r g a n a  a r e  e a c h  a  s e p a r a t e ,  b u t  v e ry  p o w e r fu l  m a g n e t ,  
a n d  a r e  olT ip soid a in  fo r m .

I n  q u a d ru p e d ? , th e  f o r e  l e g s  a r e  a h o r s e  s h o e  m a g n e -t, ns a lso  
a r e  tb o  L in d  le g s .  T h o  s p l i t  h o o fs  o f  t h e  r u m in a n ts  a r e  u lso  
h o r s e  s h o e  m a g n e t s ; s o  a r e  th e  ro u n d  h o o fs  o f  t h e  h o r s e ,  th e  
irwi, th e  m u le  a n d  th e  z e b r a ,  w i t h  t h e i r  p o le s  p o in t in g  t o  t h e  
r e a r ,  in s te a d  o f  t o  t h e  fro n t.. A  la t e r a l  h o r iz o n ta l  s e c t io n  o f  a  
q u a d  n ip  d  th r o u g h  h is  h e a d , n o c k  a n d  b o d y , w o u ld  d e v e lo p  
a a  e l l ip t ic a l  c u r v e .  T h e  ja w s  o f  a n im a ls  a r o  s e p a r a te  h o rsy  
e h o e  m a g n e ts .  A  E e rp e n t, w h ic h  is  a lso  a n  e l l ip s o id ,  is  a  m a g 
n e t ,  a n d  w h e n  i t  i s  c o i le d , e a c h  o f  it.a c o i ls  p re s o rv i s  th e  e ll ip 
s o id a l fo r m . T h e  s a m e  ty p o  r u n s  th r o u g h  th e  fe a th e r e d  t r ib e s ,  
nnd t h e  fo rm s  o f  t h e  f is h e s  e v e r y w h e r e  p a r t a k e , m o r e  o r  lo ss , 
o f  th e  e le m e n ta r y  c h a r a c t e r  o f  t h e  e ll ip s o id .

I n  th e  in v e s t ig a t io n  o f  t h i s  s u b je c t  i t  w ill  h e  fo u n d  t h a t  th e  
a t ta c h m e n t  o f  a n im a ls  to  th e  e a r t h ,  a n d  t h e i r  lo c o m o tio n  u p o n  
i t ,  a r o  d n a  t o  m a g n e t is m , a n d  n o t  t o  g r a v ita t io n . I t  w il l  l>o 
o b s e r v e d , t h a t  in  a l l  a n im a ls ,  t h e i r  b o d ie s , w h ic h  a r e  t h e ir  
h e a v in d  p a r t s ,  a r c  th e  f a r t h e s t  r e m o v e d  fr o m  th e  s u r fa c e  o f  
th e  e a r t h ,  w h ic h  c o u ld  n o t  b o  t h e  c a s e  i f  th e y  w e r e  h e ld  t o  th o  
e a r th  b y  th o  a t t r a c t io n  o f  t h e i r  w e ig h t  o r  g r a v it y .  A h N o w -  
to u ’a ru le  is  t h a t  th o  a t t r a c t io n  o f  g r a v ita t io n  is  p ro p o rt io n u l to  
th e  m a s s  o r  w e ig h t ,  a n d , a s  t h e  h e a d , n e c lc , b o d y  a n d  th ig h s  
a r e  th e  h ea v iest, p a r ts  o f  th e  a n im a l ,  th e y  s h o u ld  b e  n e a r e s t  to  
th e  e a r t h ,  w h ic h  i t  is  k n o w n , t h e y  a r e  n o t.

N o w , w h y  is  t h i s  ty p e  s o  u n iv e r s a l— a s  w e ll in  p la n e ts  us In  
w h a t e v e r  t h a t  h a s  l i fe  u p o n  t h e m ?  I s  i t  n o t  b e c a u s e  o f  m a g 
n e t is m , th a t  h a s  d e v e lo p e d  t h i s  fo r m  a n d  i t s  m o d if ic a t io n s ?  
D o e s  n o t  th e  m a g n e t is m  o f  th o  a tm o s p h e r e  c o n t r o l  t h e  m o v o - 
ru en ta  o f  .b ird s  b y  i t s  a t t r a c t io n s  a n d  r e p u ls io n s ;  o f  th e  s e a , 
w h ic h  is  h ig h ly  m a g n e t ic ,  th o se , o f  th o  f is h e s  un d  m a r in e  
a n im a ls  w h ic h  in h a b i t  i t ;  a n d  o f  b o t h 't h o  a i r  a m i th e  la u d , 
t h o s e  o f  th e  a u im a ls  w h o  l iv e  u p o n  th e  la u d , a n d  o f  t h e  p la n ts
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w h ic h  a r c  d e v e lo p e d  in  i t s  so il ? M a g n e t is m , th e r e f o r e ,  is  n n  
d o m e  ■ • i' l i f e ,  in  p la n t  a a n d  a n im a ls ,  a n d  is  o n e  o f  th o  m o tiv e  
p o w e r ' o f  p la n e ta r y  a n d  s t e l l a r  m o v e m e n ts  in  th e  u n iv e rs e .

L e t  o s  n o w  r e tu r n  t o  M o s e s  a n d  h is  h o o k  o f  G e n e s is .  I n  
t.lm 2.1 e .h a p te r a n d  7 t h  v e r s o , h e  a a v s ;  “ A n d  th e  L o r d  G o d  
fo r m e d  m a il  o f  th e  s l im e  o f  th o  e a r t h ,  a n d  b r e a t h e d  in t o  h is  
f a c e  t! 1-- i t h  o f  l i f e ;  a n d  m a n  h o c a m a  a  l iv in g  s o u l . "  A n d  
in  th o  - 1 s t  v e rs o , “  T h e n  th e  L o r d  G o d  c a s t  a  «loop slo op  u p o n  
A d a m , a n d  w h e n  h o  w a s  fa s t  a s le e p ,  h o  t o o k  o n n  o f  h is  r ib a  
a n d  III led  u p  fl' d i fo r  i t . ”  A n d  in  th e  2 2 d  v e rs o , “ A n d  t h e  
L o r d  C, id b u i l t  th e  r i b  w h ic h  h o  t o o k  fr o m  A d a m  in to  a  
w o m a n , a n d  b r o u g h t  h e r  to  A d a m .”  W h e n  w e  r e m e m b e r  t h e  
h i s t o r y  o f  M  w s, h is  b ir th  o f  Is r a o lit ia h  parent.-*, in  th e  p r o 
v in c e  o f  G o s h e n , b o r d e r in g  o n  th o  D e l t a  o f  th e  r iv e r  N i l e ;  
t h e  a tr  m p t o f  h is  m o th e r  t o  s a v e  h im  fr o m  th o  d e s tr u c t io n  
d e c r e e  I b y  P h a r a o h  a g a in s t  a l l  th e  m a le  c h i ld r e n  o f  t h e  H e b r e w s , 
b y  p la c in g  h im  o n  th e  r iv e r  N i le ,  in  a  w a t e r  t ig h t  c r a d le  m a d e  
o f  p a p y r u s , a m o n g  th e  w a t e r  p la n ts  o f  t h a t  s t r e a m ; Ida d is 
c o v e r y "  b y  P h a r a o h 's  d a u g h t e r  a s  s h e  w a s  p r o c e e d in g  t o  b a th e  
in  th e  r iv e r  n e a r b y ;  h is  d e l iv e r y  t o  h is  m o th e r  to  no n u rs e d  
a n d  r e a r e d ,  t i l l  h o  s h o u ld  b o  o ld  e n o u g h  t o  b e  e d u c a te d  a s  th o  
a d o p te d  -o n  o f  th e  P r in c e s s ,  w h o  h a d  d is c o v e re d  h im  in  th o  
r i v o r ;  h is  e d u c a t io n  b y  th o  p r ie s t s ,  w h o  a t  t h a t  p e r io d , a s  a  
c la s s , w e r e  th e  m o s t  le a rn e d  p e r s o n s  in  E g y p t ;  l i i s  s u b s e q u e n t  
a b a n d o n m e n t  o f  th o  c o u r t  o f  P h a r a o h ,  a n d  f l ig h t  in t o  th e  
d e s e r t ,  w h e r e  h o  p au sed  f o r t y  y e a r s  o f  h is  l i f e ;  h is  s e le c t io n  a s  
l e a d e r  " f  h is  p e o p le  i n  t h e ir  f l ig h t  fr o m  E g y p t ,  a n d  h i *  r e s i 
d e n c e  a m o n g  th e m  fo r  t h e  la s t  f o r t y  y e a r s  o f  h is  l i f e ;  w e  n r«  
u o t  s u r p r is e d  th a t, s o  le a r n e d  a  m a n , o f  s u c h  v a r ie d  e x p e r i
e n c e * ,  s h o u ld  h a v e  b e e n  c h o s e n  to  c o n d u c t  s u c h  a  p e o p le  a s  
th o  I s r a e l i t e s  o u t  o f  b o n d a g e , t o  a  la u d  f lo w in g  w ith  m ilk  a n d  
h o n e y .

I n  th e  te m p le s  o f  E g y p t ,  h e  h a d  d o u b t le s s  s e e n  th e  p r ie s t s  
o f t e n t im e s  e n g a g e d  in  m a k in g  t h e ir  id o ls  o u t  o f  th e  s b t n o  o f  
t h o  l-iv o r N ile . P e r h a p s  h o  h i m s e l f  m a y  h a v e  a s s is te d  in  t h e i r  
m a n u fa c tu r e . I I o  m u s t  h a v e  h a d  th o  h is to r y  o f  h is  l i f e  im -

fia r te d  t o  h im , a n d  th o  o o z e  o f  th e  r iv o r  o n  w h ic h  h is  c r a d le  
m d ro u ted  m u s t h a v e  b e e n  to  h im  a  f a m il ia r  o b je c t .  H e  k n e w  

t l i e  p la s t ic  c h a r a c t e r  o f  i t s  s l im e , h o w  e a s i ly  i t  c o u ld  b e  m a d e  
t o  a s s u m e  a n y  fo r m . A n d  h e  w a s  p r o b a b ly  a c q u a in te d  w ith  
th o  q u a l i t ie s  o f  t h e  v a r io u s  m a te r ia ls  c o m p o s in g  it> v iz  : th o  
c a r b o n a t e  o f  l im e ,  fr o m  th e  l ie d  o f  th e  r iv e r ,  th o  re in u ir i«  o f  
f o b  a n d  r e p t i le s ,  r e p le te  w i t h  p h o s p h a te s , a n d  th e  v o g e t a b lo
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m a t t e r ,  in  a lm o s t  e v e r y  s ta g e  o f  d e c o m p o s it io n . W h im , t h e r e 
fo r e , ir. w a> re v e a le d  to  h im  b y  th e  A l m i g h t y  t l iu t  h o  h o d  
f i r m e d  m a n  oo f. o f  th e  s l im o  o f  llm  e a r t h ,  h o  c o u ld  r e a d ily  
u n d e rs ta n d  t h i t  D iv in e  p o w e r  c o u ld  f i . h i  m  a  u i til o u t <»f s u c h  
m a te r ia ls ,  h u t th o  in v e s t in g  t h i s  m a n  o f  i le s h  m a d e  o f  c la y  
w ith  l i f e ,  b y  s im p ly  b r e a t h in g  in t o  h ia  ta c o , w a s  s u c h  a m a n i
fe s ta t io n  o f  p o w e r  a s  m u s t  b a v o  c o n fo u n d e d  a l l  h is  r e a s o n in g  
fa c u lt ie s .

L o t u s  s e e  j f  w a  n an  fo rm  a n y  id e a  o f  h o w  th in  v U u liz n tio n  
o f  th e  f ir s t  m a n  w a s  e li'oo ted . R e m e m b e r  t h a t  th is  is  a  re v e 
la t io n  o f  a  p h y s ic a l  f a c t ,  a n d  in  c o m m u n ic a t in g  i t  t o  m a n k in d  
th r o u g h  th e  m e d iu m  o f  M n s e s , th e  C r e a to r  d e l  n o t  m e a n  to  
m a k e  a n y  s e c r e t  o f  i t ,  b u t h a s  l o f t  i t  to  u s  t o  d is c o v e r , i f  w e  
c a n , w ith o u t, d is c r e d it in g  th o  a c t ,  o r  d is b e l ie v in g  th e  r e v e la 
t io n . L o t  u s  su p p o so  th o  f i r s t  m a n  to  h a v e  b o o n  m a d e  o u t  o f  
t h e  m a te r ia ls  m e n t io n e d . I I o  i s  c o m p le te  in  a l l  h is  o r g a n is m * ;  
th o v  a r e  a l l  p r e p a r e d  a m i r e a d y  to  w o r k  us so o n  a s  v i ta l i ty  
s h a ll  h e  im p a r te d  to  t h e m . - T h i s  is  d o n e  b y  “  b r e a t h !o  ; in  h is  
fa c e  th e  b r e a t h  o f  l i f e ,”  a n d  “ th o  m a n  b e c o m e s  a  l iv in  • s o u L ”  
N o w , th e  f i r s t  in q u ir y  i s ,  w h a t  i s  th o  b r e a t h  o f  l ife  ? A c c o r d 
in g  t o  M o s e s , l ig h t  h a d  b o o n  c r e a te d ,  th e  e a r t h  h u d  r . e e iv o d  
i ts  fo r m , th e  th r o e  k in g d o m s , a n im a l ,  v e g e ta b le  a n d  m in e r a l ,  
w o re  d e f in e d , a n d  t h e i r  f u n c t io n s  w e r e  b e i n g  p e r fo r m e d , a n  
a tm o s p h e r e  e x is t e d ,  a n d  w e m a y  s u p p o s e  th a t  i t  w a s  c o n s t i 
tu te  l 10 fu lf il  a l l  th o . c o n d it io n s  w h ic h  a p p e r ta in  to  il a t th o  
p r e s e n t  d a y . I t s  e le m e n ts  w o n ; th e  s a m e  th e n  a s  n o w . L ig h t ,  
w h ic h  f r o m  th e  b e g in n in g  b a d  b e e n  p a s s in g  th r o u g h  iu to r s te l -  
l a r  a n d  in te r p la n e ta r y  s p a c e s ,  w ith  i t s  in c o n c e iv a b le  \ .- lo e lty , 
h a d , o n  o n t e r in g  th o  d e n s e r  m e d iu m  o f  th e  a tm o s p h e r e , p ro 
d u c e d  e n o r m o u s  f r i c t i o n ,  b y  w h ic h  e le c t r i c i t y ,  a n d  s u b s e 
q u e n t ly  m a g n e t is m , h o d  b e e n  e v o lv e d  t o  p e r fo r in  th e  w art* 
a s s ig n e d  to  th o rn  in  th e  D iv in e  e c o n o m y . W h e n  A d a m , i l ic r o -  
f o r c ,  w a s  f in is h e d  in  h is  s t r u c t u r a l  c o n d i t io n ,  a n d  th o  b lo o d  
la y  in  h is  h e a r t  a n d  lu n g s , a r t e r ie s  a n d  v e in s , w i t h o u t  m o t io n , 
b u t  r e a d y  fo r  u s e , a l l  t h a t  w a s  n e c e s s a r y  w a s  t o  f i ll  l i i s  lu n g s  
w ith  a tm o s p h e r ic  a i r ,  n e g a t iv e ly  e le c t r i f i e d ,  a n d  1 ito  a t  o n c e  
b e c a m e  e s ta b l is h e d  in  h ia  s y s te m . T h i s  w a s  d o n e  b y  b r e a t h 
i n g  in  h is  fa c o  th o  b r e a t h  o f  l i f e ,  t h a t  i s  t o  s a y  a tm o s p h e r ic  a i r ,  
w h ic h , o u n d n e te d  b y  t h e  n o s t r i ls  a n d  t h e  m o u th  t h r o u g h  th e  
w in d p ip e  t o  th o  lu n g s , a n d  th r o u g h  t h e  e y e s  a n d  e a r s  t o  th e  
b r a in ,  m id  m e e t in g  th e r e  th o  b lo o d  o p p o s ite ly  e le c t r i f i e d ,  th o  
c o n ju n c t io n  o f  th e s e  o p p o s ite  e le c t r i c i t ie s  p ro d u c e d  h e a l , w h ic h , 
c o n s u m in g  th o  c a r b o n  o f  th e  b lo o d  in  t h o  o x y g e n  g a s  o f  th o  
n tm o B p h c ric  a i r ,  fo r m e d  c a r b o n ic  a c id  g a s , t h u s  p u r i f y in g  th o
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blood of ip carbon, imparting to it all oat of 100° of temperature, 
po.fi; i\..fi <il• -c trilied, ami expelling from the lungs, through tlio 
mouth a;:,l nostrils, tlie carbonic acid gas which lias been thus 
tori'llv■ i, The blood, after having been thus purified, rushed 
into the heart, driven by the positive electricity of the lump--, 
and from the heart forced into the arteries, from ■which it was 
(iiihri:Kited to all parts of the system for its renovation and 
tnipp -! ". This arterial bh*od, starling from the heart with a 
temp'vfittre of 10V F ., roll,; in t!ie arteries, producin'? tVmtion 
and cvfiving electricity. in; *; dying all the orpins of the holy 
wkh vmbms mat; rads for their renovation and nutrition, and 
(levcloph:;.1; magnetism, brd 1 »ing moro heat than it generates, 
co that i y the time ll:is arierial 1 Tod lias passed ihroach the 
cape.!! i r l o' - i d has entered the veins to return to the heart, it lias 
lost t'.vo -Mgivcs of temperate-v j 1 it returns to tlio heart as 
vem ni ■ blood, with a tempera*'n -e <fi i)>j° F. This loss of two 
decrees i f heat in tntverfimg t.m "body, changing the elec
tricity of the blood, by indued’•. 7 l\va being positive to being 
negative; in the heart it I'enoii ' again positive, and rushes 

'V _ ’ into ! he 1 r,i ;s to meat tin* negg.ivo electricity of tlie atmos- 
(k'4 phor’e* a:", where the same process of burning tlie carbon of  

the 1 h ■ * *d in the oxygen gas of the atmospheric air, purifying 
the Mood, delving it hack again into the heart ami thence 
throu fin the arteries throughout the system as before, and so 
o:i while life exists in its normal condition. This is, probably, 
the pig hod life of man, as described in the 2d chapter and 7th 
verse 'T the bi‘-ok of Genesis;’ and vre find that electricity, 
heat, ami magnetism, are essential elements of it, and that 
without them it cannot exist

Dr. Fro, in his celebrated experiment of conveying currcbts 
of electricity along the spinal nerves of the recently executed 
malefactor, Clydesdale, while the body was still warm, though 
life was v xthiet, produced a horrible caricature of the operations 
of life, by calling into violent contractions tlie muscles of the 
face. .Ad the expressions of rage, hatred, despair and horror 
were dipbd *d upon tlie features, producing so revolting a 
scene lii .t many spectators fainted at the sight. In like, 
nlannor muscular contractions and expansions of the limbs, 
imitating the movements of actual life, were exhibited, to the 
astonishment of beholders.

The ingenious physicist, Fitter, of Munich, in Bavaria, cele
brated for bis experiments in galvanism, lias, through them, 
among other things, established the fact, that a  constant d e -



v o lo p m o n t o r  e le c t r i c i t y  neeo T np nnm s n il t h e  p h e n o m e n a  o f  
l i f e .  X n w , a s  m a g n e t is m  in d e v e lo p e d  b y  c u r r e n u  o f  e le c t r i 
c i t y .  i t  fo llo w « , t h a t  in  m o v in g  th o  le g s  o f  a n im a ls  <h e x p a n 
s io n  m ill c o n t r a c t io n  o f  t h e i r  m u s c le s  p r o d u c e  f r i c t io n  utul 
e v o lv e  nn  e le c t r i c i t y  o p p o s e d  t o  t lm t  w h ic h  h its e ' t  th e m  in  
m o t io n , a m i , a t  th e  s a m e  t i m e ,  t h o  c o n ju n c t io n  o f  th e s e  o p p  w 
?itci c l ., - t r ic i t ie s  a ls o  d e v e lo p s  m a g n e t is m , w h ic h  id  o n e «  is  
a c te d  u p o n  h y  t h o  s u p e r io r  m a g n e t is m  o f  th o  e a r t h ,  a n d  h e n c e  
v  <3 h a v e  a  le g  l i f t e d  fr o m  th o  e a r t h  a n d  a n o t h e r  p la c e d  n p n n  
i t ,  in  lo c o m o t io n ,  b y  th o  f o r c e  o f  n n g n o t ie m . n n u  th is  i s  r«s 
p '-a te d  und  c o n t in u e d  a t  th e  w il l  o f  th o  a n im a l .

T h e  c e le b r a te d  n a t u r a l i s t ,P r o f .  L o u is  A g a s s iz .  in  h is  le c tu r e s
o n  I 'm b r y o lo g y , M a t e d ,t h a t  tins 1» g in n in g  o t  a i i im o l lilt- w as ¡u  
a n  e g g . L e t  u s  soo  i f  w e  c a n  c o m p r e h e n d  i t s  t r .m s n iu t  t i l  :i in to  
l i f e .  T h e  s e x e s  a r c  o p p o s ite ly  e le c t r i f ie d . I n  th o  h u m a n  r a m  
t h e  fo u iu io * , f r o m  th o  p o s i t iv e  a m i  p e r s is te n t  o h iir ie  v r  e i  th o ir  
d e m a n d s , m a y  b o  te r m e d  p o s i t iv e ly  e le c t r i f ie d . T l io  n ift ie s , 
fro m  t h e ir  h a b i t  o f  n e g a t io n  o r  d e n ia l  o f  t h o  warn.-) o l  th e  
fe m a le :- , w h ic h  is  o f  to o  c o m m o n  o c c u r r e n c e ,  m a y  h e  te r m e d  
n e g a t iv e ly  o le c t r i i io d . T h e s e  o p p o s in g  c o n d it io n s  c r e a t e  
s e x u a l a t t r a c t i o n ;  w h e n  a  c o n ju n c t io n  o f  th e s o  o p p o s ite  e lo e -
t r ie i t ie e  o c c u r s  in  th e  a  t  o f  c o i t io n ,  a  c e r t a in  d eg re .......f  h e a t  is
d e v e lo p e d , a n  1 m a g n e tis m  is  a ls o  e v o lv e d — th e  e g g  d i -e n g a g e d  
f r o m  t l io  o v a r in m  ia  m a g n e t iz e d  a n d  p o s it iv e ly  ' ■lectri t ie d , a n d  
t h r o u g h  t h e  F a l lo p ia n ' tu b e s ,  e n la r g e d  b y  t h e  h e a t  o f  th e  
2 o itii'U , is  c a r r ie d  in t o  th e  u t e r u s , p r e p a r e d  t o  r e c e iv e  ir_ 
T h u s ,  v ita l iz e d  h y  th u  e le c t r i c i t y  a n d  m a g n e tis m  t h a t  h a v e  
b e e n  im p a r te d  to  i t ,  i t s  o w n  h e a t ,  a n d  t h a t  o f  th e  u te r u s , in  
w h ic h  i t  is  d e p o s ite d , c o n t in u e  t o  p r e s e r v e  th o  l i fe  w h ic h  him 
t h u s  he« n  c a l le d  in t o  b e in g .  S u c h ,  a ls o , is  th e  C o m m e n c e 
m e n t  o f  a n im a l  m a g n e t is m .

T in  H o is  R a y m o n d  s ta te s  “ t h a t  th o  e le c t r i c a l  c u r r e n t  m a n i-  
fo o ts  i t s e l f  in  d if fe r e n t  d ir e c t io n s ,  in  th o  l im b s  o f  d if fe r e n t  
a n im a ls ,  a d d  w it h  g r e a t e r  in t e n s i t y  i n  s o m e  a n im a ls  th a n  iu  
o t h e r s .  T h e  e le c t r o m o t iv e  fo rc e s  th u s  o p e r a t in g  in  th e  m u s-- 
e lo s  d e p e n d  u p o n  th o  o p p o s ite  e le c t r i c a l  [?  m a g n e t i c ]  c o n d i
t io n s  e x i s t in g  b e tw e e n  t h e i r  lo n g itu d in a l  a n d  t r a n s v e r s e  s e c 
t i o n « ."  b o , a lg o , w ith  r e s p e c t  to  th o  n e r v o u s  s y s te m , h e  s ta te s  
t h a t  th e  n e r v e s  a r e  s u b je c t ,  in  t h e i r  s e c t io n a l  a r r a n g e  m e  t i t s ,  to  
th o  s a t110 la w  a s  th e  m u s c le s .  T h i s  m u s t  b o  u n d e r s t o o d ,h o w  
e v e r , w ith  r e f e r e n c e  o n ly  to  th e  e x e r c is e  o f  t h e i r  in h e r e n t  e te c - 
t r o -n m t iv e  fo r c e s .  I n  t r a n s m it t in g  th e  m u s c u la r  c u r r e n t  th e  
n e r v e *  p e r fo r m  th e . p a r t  o f  in a c t iv e  c o n d u c to r s .  I t  i s  n o t  in  
th e  w h o le , o r  a  la rg o  p art, o f  ft m u s c le ,  t h a t  a n  e le c t r i c a l  c u r 
r e n t  c a n  a lo n e  h e  s h o w n  t o  e x i s t ,  b u t  t h a t  e v e r y  p a r t ic le ,  th e
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m e r e s t  d ir v i !  o r  f h ^ m t o l ,  o v e n  urliftt m o y  h o  c o n s i d e r a i  
l iih T o s o o p io , id o q u a lly  o b e d ie n t  t o  e le c t r i c a l  in f lu e n c e . • '
'  *  K v o ry  i n m i im m l ,  lo o k  o r  punì u ro , « t w y  « f i l i a t i o n  o f
1‘tiiu  o r  p le a s u r e , e v e r y  e m o t io n  h o w e v e r  t r a n s i e n t ,  a n d  p o r- 
UntH o v i rV t h o u g h t  u n e x p r e s s e d , o r  w o rd  u t te r e d , ia  m o s t  a s a u r -  
i d ly  ace* tu i 'a n i l  i b y  t h e  d is t u r b a n c e  o f  c lo o tr o -m o tiv u  fo r c e s .  
T h e s e ,  h o w , v e r , a r e  «o m u c h  m o r e  fred d o th a n  a n y  w ith  w h ic h  
w e  h a v e  l . i i 'i i - r tu  b o  o n io  a c q u a in te d , t lm f  in  th e  h e a lt h im l  n n d  
m o s t  a c t iv e ,  d u r in g  a  w e e k ,  o r  p e rh a p s  a  m o n th ,  t h e i r  c u m u 
la tiv o  e f fe c ts  m a y  n o t  h o  e q u a l to  th o a o  e v o lv e d  b y  o n e  s m a r t  
b lo w  o f  t h e  h a n d  u p o n  a  t a b le .”

M u d i  ; . i l la t io n  h a «  h e c ii  e v o k e d  a u d  v a r io u s  e x p e r im e n ts
a t  d itforc-n t t im e «  in s t i t u t e d ,  t o  d is c o v e r  a n d  e x p la in  th e  c a n s e  
o f  th e  u n ifo rm  n o rm a l h e a t  n f  t h e  lx»dy o f  a  h e a lth y  a d u lt  p e r 
s o n , b u t  h e r e to fo r e  w ith  u n a u tirifn e to ry  r e s u lts . N o w , i t  s e e m s  
t o  m e  th a t  th e  e x p la n a t io n  i s  n u t a  d if f ic u lt  o n e . I t  w i l l 'h e  
a d m itte d  th a t  th e  r e la t iv e  c a p a c ity  o f  t h e  lu n g s  to  fu r n is h  a t -  
ru o s jih . rio n ir  to  o x id a te  th e  b lo o d , a n d  o f  t h e  h e a r t  M  su p p ly  
th e  p r o p e r  q u a n t i ty  o f  b lo o d  t o  h e  s o  o x id a te d  in  th e  lu n g s ,  is  

,  c o n s ta n t  in  a  h c a f th y  a d u lt .  W h e n ,  t h e r e fo r « ,  th e  lu n g «  a r e  
f i lle d  t<> t h e i r  g r e a t e s t  c a p a c i t y ,  w i t h  b lo o d  a n d  a tm o s p h e r ic  
n ir  in  d if fu s io n  th r o u g h  i t ,  th o  m e e t in g  o f  th e  n e g a t iv o  e le c 
t r i c i t y  o f  th e  n ir  w ith  t h e  p o s i t iv e  e le c t r i c i t y  o f  th o  b lo n d  in  
t h e  flin g « , d e v e lo p s  h e a t  a n d  m a g n e t is m , a n d  th o  o x id a te d  
b lo o d  b e c o m e *  p o s i t iv e ly  e le c t r i f i e d ;  th e  c a r h o n  o f  th e  b lo o d  
u n ite s  w ith  a  p o r t io n  o f  th e  o x y g e n  o f  th o  a i r  in  th e  lo n g s ,  
uud h e r  unos c a r b o n ic  a c id  g a s , a ls o  p o s it iv e ly  e le c t r i f ie d . 
T h i s  o h u n g e  u lso  d e v e lo p s  h e a t  nrn l m a g n e t is m , h a v in g  b e e n  
p ro d u ce *I  b y  t h e  m e e t in g  o f  o p p o s ite  e le c t r i e i t i e e ;  a  p o r t im i o f  
th e  w a t e r  o f  t h e  b lo o d , s e p a r a te d  frp ra  i t  d u r in g 't h e s e  c h a n g e s ,  
ia t a k e n  n n  b y  th e  c a r b o n ic  a c id  g a s ;  a n d  t h e  c a r b o n ic  o u id  
g a s  a n d  t i e  o x id a te d  b lo o d , b o th  b e in g  p o s it iv e ly  c l "  t r i f le d , 
r e p e l  e a c h  o th e r — th e  b lo o d  b u c k  t o  t h e  h e a r t ,  to  h e  th e n c e  
d is t r ib u te d  b y  th e  a r te r ie s  th r o u g h  t h e  s y s te m , w h ile  th o  c a r 
b o n ic  a c id  g a s , a n d  th e  w a te r y  v a p o r  i t  c o n t a in s , a r c  i x p ire d  
fr o m  th e  lu n g s  th r o u g h  th e  m o u th  a n d  n o s t r i ls  in to  th e  a tm o s 
p h e r e . T h i s  re p u ls im i o f  th e  c a r b o n ic  a c id  g a s  a n d  w a te ry  
v a p o r  fm m  th e  lu n g s  is  o b v io u s  t o  e v e r y  o u c . F o r  w h o  U 
t h e r e  th ill c a n  h o ld  h is  b r e a t h  o v en  f o r  a  s in g le  m o m e n t ?  A  
g r e a t e r  •pow er th a n  m a n ’s  w ill  fo r c e s  th e m  fr o m  th e  Ih u g s , a n il

i t i a  t lie repellent p o w e r  o f  p u ri tivù  e le c t r i c i t y .  T h e  o x i 
d a te d  b lo o d  is  d r iv e n  in t o  t h e  h e a r t  b y  th is  sa tu o  r e p e lle n t  
fo r c e .

I t  is  t h o  e le c t r i c a l  a c t io n ,  th e r e f o r e ,  in  th o  lu n g s  o f  i l io  a t 
m o s p h e r ic  a ir  a u d  th e  b lo o d  in te r m in g le d  in  eo ittitu n t r e la t iv e
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q u a n t i t ie s ,  t h a t  p r o d u c e s  t h e  u n ifo r m  to m p e r n tn r o , in  o il l a t i 
tu d e s , o f  OS1' i fn h r im h u it  i n  n  h e a lt h y  a d u lt  p e ra o u .

E le c t r i c i t y  i s  th e  c a u s e  o f  t h e  f lu id ity  o f  th e  b lo o d  in  th e  
v e in s  a n d  u r tc r ic u . V e n o u s  b lo o d  ta k e n  fr o m  th e  v e in s ,  und 
le t t  t o  i t s e l f  b e c o m e s  s o l id , u m l s e p a r a te e  in t o  tw o  d l- t lu c t  
p a r t s ;  t b o  s e r u m , o r  w a te r y , b e i n g  o v e r  a n d  n p o n  th e  p lo t  o r  
c o a g u la n t .  T h e  s c r u m  is  c h ie f ly  w a te r , h o ld in g  a lb u m e n  in  
s o lu t io n  a n d  t h e  s a l t s  o f  th e  b lo o d . T h u  c l o t  c o n t a in s  f ib r in  
c o lo r in g  m a t t e r ,  a  l i t t l e  s e r u m  a n d  a  s m a ll  q u a n t i ty  o f  s a lt s .  
P r i c k  a  f in g e r  w ith  a  n e e d le ,  a  s m a ll  d ro p  o f  b lo o d  e x u d e s .
I t  is  n e g a t iv e ly  e le c t r i f i e d ; o n  b e i n g  e x p o s e d  to * tb o  a i r  i t -  m ga* 
t i r e  e le c t r i c i t y  in s ta n t ly  u n ite #  w ith  tn o  p o s i t iv e ly  e le c tr i l io d  
a i r  in  c o n t a c t  w i t h  th e  w a r m  B u rfa o e  o t  t b o  f in g e r ,  b o a t  is 
p ro d u c e d  b y  t h e i r  c o n ju n c t io n ,  t h e  w a te ry  p o r t  o f  th e  v  ru m  
H  e v a p o r a te d  b y  tb o  h e a t  a n d  t h e  d is t r ib u t in g  o l e c t r i r i l io « ; 
und  th o  t* l" t  r e m a in s  to  c o v e r  tb o  p u n c tu r e  tu n d c  b y  th e  
n o o d le , a n d  t o  p r o t e c t  th e  b lo o d  in  th e  v e in  fr o m  fu r th e r  
in ju r y  b y  th e  a c t io n  o f  th o  a i r  u p o n  i t .  H o w  m a n y  liv e s  h a v e  
b e e n  sa v e d  a f t e r  u n c o n s c io u s n e s s , f r o m  t h e  lo s s  o f  M o o d  id  
w o u n d s , h n s  s e is e d  u p o n  th e  s u i le i e r ,  b y  th e  e s ra p u  o f  th e  
s e r u m  o f  th o  b lo o d  th r o u g h  e v a p o r a t io n  fr o m  e le c t r i c i t y ,  a n d  
th e  d e p o s it  o f  th o  d o t  u p o n  th o  l ip s  o f  th e  w o u n d s , d o s in g  
th e m  a n d  p r e v e n t in g  th e  f u r t h e r  tlow  o f  th o  b lo o d  th r o u g h  
t h e m , a n d  th u s  a l lo w in g  n a tu r e  to  g a th e r  u p  i t s  r e m a in in g  
s t r e n g t h ,  a n d  t o  r e s to r e  t h e  p a t ie n t .  H o w  th a n k fu l  w o sh o u ld  
b o  to  th o  C r e a to r  f o r  th is  s im p le , w ise  a n d  b e n e v o le n t  p ro v i
s io n  fo r  o u r  s a fe ty  in  th o  o c c u r r e n c e  o f  b lo o d - le t t in g  in ju r ie s  ’

A n  e m in e n t  s u r g e o n  o f  m v  a c q u a in ta n c e  h a s  in fo r m e d  m e , 
t h a t ,  in  ca s^ s  o f  d e a th  p ro d u c e d  b y  l ig h tn in g , th o  b lo o d  rOr 
m a in s  flu id  i n  th e  v e in s  fo r  s e v e r a l  d a y s  a f t e r w a r d s ;  w h e re a s , 
in  c a se »  o f  d e a t h  fro m  d is e a s e , th o  b lo o d  c o a g u la te s  s o  m a f te r 
w a r d s . I£ e  h a s  k n o w n  a  c a s e  in  w h ic h  th e  b lo o d  r e m a in e d  | 
f lu id  in  th o  v e in s  fo u r  d a y s  a n d  s e v e r a l  h o u r s  s u b s e q u e n t  t o  \ 
t h e  d e a th  o f  th e  m a n  b y  l ig h t n in g .  T h i s  g o e s  t o  sh o w  t h a t  in 
t h o  a b s e n c e  o f  e le c t r i c i t y  fr o m  th e  b lo o d , i t s  flo w  in  th e  a r te 
r ie s  a n d  v e in s  b e c o m e s  r e ta r d e d , a n d  i t s  c o a g u la t io n ,  o r  o v en  
th ic k e n in g ,  w o u ld  s u d d e n ly  te r m in a t e  th o  l ife  o f  a n  a n im a l  in  
w h ic h  i t  h a d  o c c u r r e d . T h i s ,  n o  d o u b t , i s  th e  c a u s e  o f  p a ra ly s is  
a n d  a p o p le x y . T h e  t r e a t m e n t  i n  s u c h  c a s e s ,  t h e r e f o r e ,  s h o u ld  
b o  th e  in tr o d u c t io n  o f  th e  o p p o s ite  e le c t r i c i t y  in  th o  v e in s  a m i 
o rte r ie -s  t o  r e s t o r e  th e  e le c t r ic a l  e q u i l ib r iu m  a n d  c o n s e q u e n t  
f lu id ity  o f  t h e  b lo o d .

I  h a v e  s o m e w h e re  m e t  w ith  th o  fo l lo w in g  a n e c d o te  n f  th o  
la t e  E m p e r o r  N ic h o la s  I ,  o f  R u s s ia ,  w h ic h , ua i t  ia p e r t in e n t  to  
t h e  present d is c u s s io n , m a y  h e  in tr o d u c e d  h e r e . I t  is  ns f o l io w s :
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do i-art afioctcd I - Ì?S V . xan uv: ¡0 :s m. an 1 a-
hoeomes nee-■. •arv. Tie • annual eI. e; r*r:i V i: .

* 'U*■ '.t iiiis Uisapj »vail'' Tl‘<l. the linnue!) hand ; a- cue h
"• mctrieif v : aw <w - , * 11 ; ■ - «1 . ., . J \ ,■■)<>• , 1T> - ■ - .T * • 1 *■ - «•
n i. a these oppomm *■!:*( • •' ar *. hr * : " n ! « < :■■■[ a . »
-vt '»y friciion, as td:cy w< re i: l ti-; ; imi . l’.ce, heat am: a i ■

Were evoiwd . V. .11 1i. i ;i i ‘at waruiv...1 i
— i lio-o, and a.'.-:, - l i te  1 vi ;  1i the n..; • . * .. . e l. i i i• . i. .et ! a. ■. . •
‘‘¿ y C X r l l  M* l ;n • ol <*t rn* .d em ro u . a i ■ = * e- >a a: .
y 1'1'-; in tlie veins «»f le in>se ia id f.icv.\ \ ' a l h. . ' U
■; in its natural •*- >V. 1 S '.. V»d' -n d j : .*• i 1 !i 'a i i*
:: 'ua:d mr a sudici. m i 111).1, the h.'ahh r»!’ . !. - 1 i :•. 1 » nr mem i, ..
°  I'C m ■ avd. m**V if In ai l -Sin , Um • ' ■:. bad he. n am/ 1
,f| id case, ilisma lo•;;i m :’.a ehj<a;:-a ■ ; ; ; .v‘ ; ••:a-

ns o (!>. s, : ,.1. it V ■ i a ■ 1 have i\ ;i 1 i'v.> l in i..o t i
ion unii loss ( i ; 1m l..t ;■

i f  W.s ni."::.dandy .a.,. wn, hv e.■ p.-rimenfs mad.'
''e'.-tmii.-eè : r \.' *- 111 . . , .1 id, r tin- u da }. < ■ e ( ; * \.mak
•»‘ t*  óf clc-ctri.-lfv, :•••; i : s cmil he resolved ■' • I. ! ■ . r * ■11 . '

c a n
jOli : f ituent acid inni buse. It has also neon .d:• • \v■ s, by id c r ;.-r 
■•‘iilt i f  an acid and a1 . c a l i n e  solai i o n  he s.> jd;i:* : t h a t  t1: 
' ni y ' i  is e keeled lhr>;udi the. pan ekes of an aniina! mend mm 

1'!-' J ■ * de<-d, of any «si-ut porous dhtphraym. a can.mi e.
ulV ’ : ' vis evolved. Tins lias keen munì ;o ].e • vkh  
Ui' 1 - ^ ^ : m d  s o l u b l e  l - . i - . s .  X.»vr,  Dr .  C o l d . , :  ■ i h r !  a - r S .  m.

^ v i T lli 1 lie t x  H-pi- )' of f ie  stomach at
1 '  it of the mi le- u - m-m lra ae .  is l-a: '•> -1 's.' : n mi ala. -

k"14 ‘ ■•!?* ihdd, and : !ie ; earn: 1 n A 'cniia* ’ •1 i. ,.iv ;• i.s * : ...
y\\: »y ly cxladiiiir a. ; acid ¡Ilid, rxeep: d i h .  a:...... ¡y ;
? J 1 regions. f! h Ik * . ... m o :i tw o  ijrea.t. :

: iinjs.'i oi th e  amnaiì i la :
■ wlopes, the one nihad

m i '  ihua i lai .
;w a Sid : he i ..

Vf ■ * m-etin-.r oi d y : i the month, 3t(;.-:tad  ̂ a d amau I'm,
a - -wn th a t  i d  

" v « S . s U u  ( . f c ! -eri •
' arrangement is  ipdm 
■ .v*

• o; ;t vte.U 1-.

“  Tiic bloo.l in ! i mark- d ad:; ihi *
o;i te -t  pJ] Im  J. pi. . i* :: " ■ m ’ I .1 I .

^  hmye proportion of alkaline i»io<»<i, v/h-w I  m eat 
^yuill pi-.-eCii a n d  digested in watm\ fie  hdhmon Ilia- ■ 
^ h r d  is actually acid to litmus paper. This «■uri-uis eir<-m 
Sluice 13 explained 1 »y fie- fact annoum-e i ly  Lieldy, k 
•¿llliouu’li the M o o d  in t lie ve.-mels o f  Inc v .i i -  l c  is a d : ; .  ' •  

iiv :■ i th e  tribasic p! ' • mhaia ia‘ s- 'da. yd: the propel i-md-  
weretiorts of tlie tissues exterior to the ca. Maims are ..
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£ ■; L 0 y.»;liv, :-*!l C -a  V .  VV < list 111 u'T i i-̂ I 1 v •;! F l ’Oncll actrOSS, haVUlg 
an * w n ' . v w e n t  at t h e  A 1. . i p e r u d  i  new re at St. i V't'or.--!a i r g u ,  

arrived* tm-re at the beginning of wini :v. Snon after her ar
rival, in i*oiii|>:iny A v i t h  a g ;  mleimm of liar party, she proceeded  
to the. grounds (>f the AVinter AY.hieeibr Availing exercise.  
AViwer had arrived :•:• 1 the p l u r a l  Avas covered with snow, 
some of winch had recently fallen. The air was calm and the 
W e a t h e r  very c o l d .

In the course of their walk, their attention was attracts a by 
the appearance <>! a gent., man <d very distinguisla <1 mien, 
wh a A v a s  i  hi) a v : . Iking. lie A v a s  very tall and remarkably 
Lands« »mo, ami A\xis approaching them rapidly; very lrun.-li im- 
pr«-::-ed by Lis appearance and manner, they Avere regarding 
him very fixedly, when as !u. mwem ar to them they saw him 
take o.f from his Land a gh«vo, and stooping low he grasped a 
hamhni of the light and ncAviy fallen snow. This strange 
movement so fully ocwq wd their attention, that they Avere 
almost unaware of his having rwahed tliem, Avhen. stopping 
belbre the lady, lie very abruptly clapped his hand tilled Avith 
snow upon her nose, and began to ruh it vigorously, ah the 
sanm time saying to her in French; “ Madame, your nose is 
frozen!'* Iier attendant, astwmded by Avliat at first he thought 
was intended as a great indignity to the lady, Avas about to re
sent it*, av1k .i i  lie heard the explanation Avhich accompanied it. 
The Emperor ^Nicholas, ibr it Avas he, began to rub briskly the 
nose and face of the lady with his hand idled Avith s u o a v ,  to re
store, by friction, the proper circulation of the blood, and thus 
prevent the great injury to the lady’s face Avhich the loss of 
her nose Aveuid occasion. Ale spoke encouragingly to her, imd 
cahbig an attendant Ik* sent for his surgeon, and alter tlio cir
culation of the blood in her face was re-established, she Avas re
turned to her apartments, Avhore she received every attention, 
by the Emperors orders, and in a little Avliile she Avas entirely 
restored. Xow, Avhy did 1 lie .Emperor rub her nose and face 
Avidi s u o a v ;  and Avhy did he take oil* his glove from his hand 
to perform that ofiice ?

Ft has been long kncAAuu that frozen limbs can be restored  
to their normal condition of healthy vigour by the application  
of s u o a v  or pounded ice to the part afieeted, when quickly  
rubbed Aviill the human h a n d ; but it is not so well knoAvn why  
such an efibet is thus produced.- L e t  us essay an explanation  
of it. AVlien a limb or member is frozen, the circulation o f  
tlx* blood in it ceases, and the life of the limb or m em ber is 
suspended; and unless its healthy action is speedily restored,
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tls' ]■ n ■: n-lerhd !■ * .• in v’h ih . -/an 1 • ' s ?:i.
s:i 1»ev*ol::- i t 1:- ary. 7 ! , ‘ anhwd b. •, * ■ «•' * \' i

¡a.iii-'d lias di*ap;• ■■ ■«i: thu linua n ’ , » * , .i::. ;;<! a-' ..a
•d eho tried v : m.• ■■■■»■«a ■ ha-' ' h... • :•*•<> ;; ! a' .. !
\V If. n those o]‘»p* *■ - :■■«■ . !-i ; : .■ ; v-^hs • . ■’ll 1.. ■•••':■ >•
■act hy i riei ion, as 1¡i'*y \\ - Tv: : .i thi' in-* i
nut; an wvre emlw ’ 1 W *- T-. »' « 1 . ....
frozen nose, a;.-"! a.- ’ -. ! ! v hh 11. a i:. . * ■ 1.-
developed, exrii vd a-* rh «•! ’ iaal c.'.'i r -a . ,i I ; • * *• • ■.
i>1 (y()ii ill (lie \e.m id!’ 1: a nn-w and ¡'aw •!. ! '■ h
¡low ill its nai i: r »M ■: ■. Wh -*1 .*;!.] : I-* ! "i is
tinuod lor  a  sa.ii 1 : i ¡him, (ho j. ad.h «» : ii :.i* .»'* i:
is restored. h> . »w i: l.ai hr *
in this ease., in wen 1 < ■/ ¡a-.,; ; : •’ v  . r ;
' ■ n as a : -;>\v d. -< .. ’ id. it V. 1 hare m . iih.d i:. h r

. : ion and loss i j : 1 .■ L ay's n re.

i t  lias lean :;!■■:■■dautlv d - w : i ,  br r,b ■ -lann-nrs m
disthmibhed ■: •>. 1' m ,  t a", under f . v  h ‘‘ ;■ i.n* . w.
rent * of e le c t1 ■1 * y. ■ i;.- r:: n 1 ■ ■ i;. 1 ; ' i . ■ . i’ ■ • 1' ’
elements. in thh ■ay a criup.'und (*an ;• i'■ , . i .. ■
constituent arid and has.*. 11 has also Sa vii ■;n.V/n, by l\ -r
that if an arid and :b.udiue so 1: i ? i < >:i Iv s > pair- i iha
union is eiib**1.;-d 11,.-. >:;/h thr pnriei rs of an aniuia.l Mm
or, indeed, of any «d ■ ri* ]h »roiis ilia]»hra.j at.. a r;;!'j\ at .
trmhy is evolved. 'r,,;.; h.-oll -inO 1o ] r In:.* v.
acids and solid.Is 1 N Mr. wohh- ;■ lhr.1 a o r
u with the ex-ap:!- 1• of n... si * a, an hi a:.* i ■ t hr
extent of tin* : - i i ■>; • "inradiranaa is 1-a: ’ •• ■1 "v\:. h an a
:::ii ••us lin'd, and ’ 1I * : ranal <•. »wrinn . V- bi dvi  ;
stantiy exha!hi-; a ■ a id dnid, . - a;.. . : h a a" . i
pubic regions. Ti ■■ 1 t 11 t . . r a ; 1. "■ a;: a l * : ■ I' i.a
hi iv/em two 'jT'-: » a wh ijw-s, ! : ■.» aa-0 :.« a 5; (. and ¡h.
iii*id, meetin c* on-v :■: t hr 11n*ii11:, m .0; 1. ■ ;. d : uns. i
has ah* >wn that t! 7 aUTa’i .'“ianil is • A:. 1: ipaviit
CVohlhlOil of el art ri \a

“ rnio Mood in a 1 j -c;i i!iy stahx excr! s a '
ueli- .1 on test p a y  ” ’ ’it :i *o •••’ :: ’ ’ a ■’ ■ h
a I a rice proportion of a lha l lno  hiuod, vhni ii i; e. 
small pieces* and di ceded in watv r, the T t - i i  ll
tain'd is actually ar :.. 1 lo liiinns ] ¡apor. d’hls •■urious r*i!
stance is explained hy tl r fan; jllliioutl'-a i 1-V Li, !.■■
idlhouich the Hood in t ]•;» Vr -M-U of hnr v :ii ; is r i
i'rom the trihasir, ]■!■ • »hai ■ • of s- • da. ye.:, t1 «■ l• ihd
secretions of the tis:cars exterior to the ra.xi lares are



Irm i» *li* pr- u ro  o f  f r e c p b o s p h o r io  n in i la c t ic  a r id a . T h u s  
i i . . .  r v  i o f  ..la n o l« , w u h a v o  m y r ia d s  o f  e le c t r i c  c u r r e n ts ,  
o r .iiM g  f n  ut th è  m u tim i re m jtin n  o f  a n  a c id  flu id  e x t e r i o r  to  
th e  v u . - I* o r  t h e i r  a lk a l in e  con ten t*» . I t  is  t h u s  v a r y  r e m a r k -  
o l i le ,  to n s  tv n i u sc io  s h o u ld  Wo a n  e le c tr o g e n iu  a p p a r a tu s , a m i 
t h a t  iv o  s h o u ld  h a v e  t w o  s o u r c e »  o f  th e  e le c t r i c i t y  o f  tliu  
lu u s e 1 : — tins e i lb c ts  o f  m e ta m o r p h o s e s  o f  (d fo tu  f i b r o i  o n  th e  
o a t  I..** • . u m l o n  th e  o t h e r  th e  m u tu a l r c i v t i o u  o f  tw o  flu id s  
in  illtl'crcnC  e ln  u iiu a l c o n d it io n « . T h e  n g c n c y  o f  U 

r u t iu g  e l c c t r i t i t y  c a n  n o  lo n g e r  h e  d e n ie d ,

“  In  »he c o u r s e  o f  tw e n ty -fo u r  h o u r s  a  c o u « id e rn h lo  p r o p o r 
t io n  o f  v i t e r v  v a p o u r  e x h a le *  f r o m  th e  s u r fa c e  o f  th e  la x ly .  
T h i s  lo ts  In * n d ill c r u i i f l j  e s t im n te d , a n d  i«  l la b lu  t o  g r e a t  va
r ia t io n » — h u t fro m  3 0  t«» 4 *  o u n c e s  o f  w a t e r  m a r  th u s  b e  g o t  
r id  o f  fr o m  tlm  s y s te m . T h o  e v a p o r a t io n  o f  l i t i s  a m o u n t  o f  
f lu id  I» n i f h u .  ut t o  d is tu r b  th e  e le c t r i c  e q u il ib r iu m  o f  th e  
h o tly , a n d  t o  e v o lv e  e le c t r i c i t y  o f  m u c h  h ig h e r  t e n s io n  th a n  
tluvt s e t  f r e e  b y  c h e m ic a l  a c t io n . T h is  e v a p o r a t io n  m a y  p r o b a »  
b ly  a  c o u n t  f o r  t h e  t r a  c o s  o f  f r e e  e le c t r i c i t y  g e n e r a l ly  t o  h e  d e 
t e c t e d  i n  th o  b o d y , b y  m e r e ly  in s u la t in g  a  p e rso ti a n d  p la c in g  
h im  in  c o n t a c t  w ith  n  c o n d e n s in g  e le c t r o m e t e r .  P t u t f  a n il  
A h r e n s  g e n e r a l ly  fo u n d  th o  e le c t r i c i t y  o f  th e  b o d y  lb  ns e x 
a m i n e '1 t o  b e  p o s i t iv e , e s p e c ia l ly  w h e n  th e  c i r c u la t io n  h a d  
h e  m e x c i te d  h y  p a r t a k in g  o f  a lc o h o l ic  s t im u la n ts .  H u m m e r , 

e r v o r , fo u n d  t h a t  in  2 4 2 2  e x p e r im e n ts  n n  Irftnt 
h is  b od y w as p o s i ' i v . l y  in 12'>2, n e g a t iv e  in  7 7 1 ,  a t id
n e u tr i  in  8'»^. T im  c a u s e s  o f  l i te  v a r ia t io n s  in  th e  e lia ru c * . r  
o f  t h e  e le c t r i c  c o n d i t io n *  o f  t h e  b o d y , a d m it  o f  r e a d y  e x -

1 In tin tim i»  in  th e  v a r y in g  c o m p o s i t io n  o f  th o  p e r s p ir e d  f lu id .
'•>r i f  i t  c o n t a in s ,  na i t  g e n e r a l ly  d o e s , s o m e  t r e e  acid, i t ,  b y  

i ta  e v a p o r a t io n , w o u ld  le a v e  th e  b o d y  p o s it iv e ly  electric; 
w h ils t  i f  i t  m e r e ly  c o n t a in s  n e u tr a l  s a lt ,  i t  w o u ld  induce a n  
o p p o si*  c o n d it io n . T h o  a c c u r a c y  o f  th o s e  s t a t e m e n t s  c a n  h o  
e a s i ly  v e r if ie d  b y  m e a n s  o f  th o  e le c tr o m o to r .’ '

“  I t  ';•» a u  e s ta b l is h e d  f a c t  t h a t ,  in d e p e n d e n t ly  o f  e o m ln ts t ìo n , 
e l i c m i ' d a c t io n  o r  e v a p o r a t io n , th e  m e r e  c o n t a c t  o f  h e tc r o g o -  
n c o u s  o r g a n ic  m a t t e r s  i s  c o m p e t e n t  t o  d is tu r b  e le c t r i c  e q u i 
l ib r iu m .”

“  W h a t e v e r  m a y  b e  tb o  in f lu e n c e  o f  e le c t r i c i t y  m  a n  a g e n t  
in  e x c i t i n g  th e  fu n c t io n  o f  d ig e s t io n ,  i t  is  n o w  p r e t ty  d i s t i n c t l y  
n ia d a  o u r  t h a t  th e  fu n c t io n  o f  d ig e s t io n  in  th o  s to m a c h  i s  a n  
a c tu m  a l l ie d  t o  s im p le  .s o lu t io n ,  o f  w h ic h  w a t e r — a  p r o p e r  
to m p e r  . t u r e ,  [a lw a y s  a s s o c ia te d  w ith  e l e c t r i c i t y ] — a m i  a  f r e e  
a c id ,  tin i h y d r o c h lo r ic ,  p h o s p h o r ic ,  o r  b o t h ,  a r o  t l iu  a c t i v e
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a g e n ts ,  "W o p o ss e s s  s u f f ic ie n t  e v id e n c e  t o  in d u c e  u s  t o  re g a r d  
ft c u r r e n t  o f  oICiQtrioity ns t h e  inuA tis b y  w h ic h  th e  s a l in e  co it-  
s t i t n e u t s  o f  th e  fo o d  a r e  d e c o m p o s e d , u u d  t h e i r  c o n s t i tu e n t  
a c id s ,  th e  r e a l  n g e n ta  in  d ig e s t io n ,  s e t  f r e e  in  t h e  s to m a c h , th e  

\ s o d a  o f  th e  d e c o m p o se d  s a lts  b e in g ; c o n v e y e d  t o  th e  l iv e r  to 
a id  th e  m e ta m o r p h o s is  a n d  d e p u r a t io n  o f  t h e  p o r ta l  b lo o d , a n d  
c a u se  th e  s e p a r a t io n  o f  m a t t e r  r i c h  in  c a r b o n  in  th e  fo r m  o f  a  
s a l in e  c o m b in a t io n  in  th e  b i le .  I t  a lso  a p p e a r s ,  f r o m  v a r io u s  
e x p e r im e n ts , t h a t  i n  a l l  c a s t 's  th e  s e c r e t e d  m a t t e r s  a r e  a lw a y s  
in  a n  o p p o s ite  e le c t r i c  c o n d it io n  f r o m  t h a t  o f  th e  b lo o d  fro m  
w h ic h  th e y  w e re  g e n e r a t e d .”

C h e m ic a l  a c t io n  i s  m e r e ly  a  s y n o n y m  fo r  e le c t r i c a l ,  a c t io n ,  
• h e n c e  in  a l l  th e  fu n c t io n s  •>(' th e  a n im a l b o d y  fro m  i ts  b ir th  

t i l l  its  d is s o lu t io n , w o  m a y  o b s e r v e  th e  in f lu e n c e  o f  e le c t r ic a l  
c u r r e n t s ,  t b o  d e v e lo p m e n t, o f  m a g n e t is m  b y  th e  c o n ju n c t io n  o f  
t h e m ,o p p o s i t e ly  e le c t r i f ie d ,  a n d  t h e  p r o d u c t io n  o f  h e a t .  I n  
th e  f ir s t  in s p ir a t io n  o f  a tm o s p h e r ic  ¡d r  in t o  th e  lu n g s  w h e re  
i t  e n c o u n te r s  th e  b lo o d  o p p o s ite ly  e le c t r i f ie d , b e a t  a n d  
m a g n e tis m  a r e  e v o lv e d , an d  th e  p u rif ie d  b lo o d  1ms o n e  e le c 
t r i c i t y  w h ic h  r e p e ls  i t s e l f  in t o  t h e  h e a r t , m n l th e n c e  b y  th e  
a r t e r ie s  th r o u g h  t b o  s y s te m . W h e n  i t  r e a c h e s  th o  c a p i l la r ie s  
i t  h a s  lu s t m o re  th a n  tw o  d e g r e e s  o f  i t s  te m p e r a tu r e , a m t b e in g  
fo r c e d  th r o u g h  th e  c a p i l la r ie s  in t o  t h e  v e in s  a s  w e ll  b y  th e  
r e p u ls io n  o f  th e  e le c t r i c i t y  o f  th o  a r te r ia l  b lo o d , a s  a t t r a c te d  by  
th e  o p p o s ite  e le c t r i c i t y  o f  th e  v e in s  a n d  th e  b lo o d  t h e y  c o n ta in , 
t l io  te m p e r a tu r e  is  in c r e a s e d  t i l l  i t  r e a c h e s  9 8  ̂  o f  F a h r u u h e i t ,  
w h ic h  i t  c a r r ie s  w ith  i t  t o  th o  h e a r t .

h f o s c u la r  e x o r c is e  a c t iv e ly  e m p lo y e d  b y  th e  c o n t r a c t io n  nm l 
e x p a n s io n  o f  th e  m u s c le s , a n d  b y  t h e ir  f r ic t io n  a m o n g  th e m 
s e lv e s , d e v e lo p s  la r g e  q u a n t i t ie s  o f  e le c t r i c i t y ,  w h ic h  r e q u ire s  
u c o r r e s p o n d in g  q u a n t i ty  o f  th e  o p p o s ite  e le c t r i c i t y  o f  th o  a i r  
t o  n e u tr a l iz e  i t ,  l ie n e e  th e  in s p ir a t io n  o f  a tm o s p h e r ic  a i r  in to  
th o  lu n g s  b e c o m e s  m o r e  r a p id  in  p r o p o r t io n  t o  th e  a c t iv i t y  o f  
th e  e x e r c is e ,  g r e a t  h e a t  is  d e v e lo p e d  in  th e  b o d y  by  th o  c o n 

ju n c t i o n  o f  th e s e  o p p o n ito  e le c t r i c i t ie s ,  w h ic h  e x p a n d in g  a ll 
th e  tin m e n  o f  th o  b o d y , l ib e r a t e s  th o  w a te r  c o n ta in e d  in  th e m  

•and in  th e  v is c e r a  b y  e x o a  m o s is ,  w h ic h  th e n  e x u d e s  th r o u g h  
the* p o r e s  o f  th o  s k in ,  a s  p e r s p ir a t io n , c a r r y in g  o il' th o  s u r p lu s  
e le c t r ic i t y  t h a t  h a s  b e e n  p ro d u c e d  b y  th o  v io lu n co  o f  th e  e x e r 
c is e ,  a n d  r e l ie v in g  t h e  b o d y  fro m  th e  f u r th e r  in c o n v e n ie n c e  o f  
i l s  in c r e a s e d  h e a t .  T h i s  p e r s p ir a t io n  is  a c id  in  s o m e  p a r ts  o f 
th o  b o d y  a n d  a lk a l in e  in  o t h e r  p a r t s ,  a n d  fu r n is h e s  th e  in<> f 
Im m e d ia te  m e a n s  o f  g e t t in g  r id  o f  th e  e x c e s s iv e  f r e e  cu rre n t:»  
o f  e le c t r i c i t y  o f  th e  b o d y  a t  a l l  t im e s .

«
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I f i r i n g  a n . a r t a e k  o f . f e v t r ,  v - h i : c  1 h< ) p e t i  o u t  is B u i e T i n e

l i  - - T v a  ■: n  jin-r i  o r  h e a t  o f  1i ; s h - v i y f r o m  d i s t u r b e d . I c V -
1 0 . . 1  : : . - M  .1! , w h \ t !>.>es l i o  e< : t i n su, h y  a - k  f o r  e<>! ( l  w a t e r  !? I;
L h . - e m m e  t l i e  c.t •hi  w a t e r ,  o p p - v Si t vd v  e h . .■et r i t i  e d  t o  t h e  o v e r -

!. • a  f e d  < » r g o ! i s  a i»*t v i  s c e r a  o t  li ! S i k d v , , i s  d e m a n d e d  b \ ■ t h e

1 . i c . m  • t  o  i h Ì S  111! t u r e ,  w l l i c h  l ‘e  t'u h* . , s  i l , ' s o  t h a t  t h e  i n e r t : ■ u s e d
J j ;•a t  d e v e l o p e d  h v  t o c  c  n j u n c t i « >n <) f  t i n . * s e  o p p o s i t e  e l e c : i r i  c i 

t h *s m n y  s i i l i l i p  *:■ * e ? : p a m t  t h è  i h ^c- am 1 v i s c e r a  a n d  l i b - m a t e

t:, e. w m -  r  t l i e l ’e l i n . i l  V v d i i e h ,  m i I \ r ■ Lh  t h e  w a t e r  h r n n k ,

w mb ! c u r r y o f f i n  p e r s p i r u :  i m i t i . ■ ‘ r V l • c s s  o f  e l e c t r i c i t y a n d

le .•c » r e  t i i e I m b y r l o  i t s  n o r m a ; c-  •e d i l i e .  F o r  tills r e ; : S O U .

C o h  1 w a v r  i n ; o  q u a u t i t i e ^  : b e cede I i d w c y s  b e  p r e s c r i b e d  in
Cé , ^ - s  o f  l e v i.-r,  i ) c u r r y  o l i ’ . ' ; ; : ' _• S u r p i u ^  e b - « * t r i e :i t y ,  b y t h e

e n i k v r k m i t  h R S  W e . ’ i a s t o  s i i ] :p ! y  t i i e  m a t e r i a ! for
c  v -  r y  p e r ■q f: r ; i t i m i  t ì i a t  i l  L i n ! el l« l e t I i t  s h o u l d  p r o - i u e e .

War-... bine or aeih baths, 1 ;y e.v'¡Hiding the pores of the 
skin, ami thus j rmamhig pws; >r:,iion, arc natural remedies 
h: c o!' f.-wr or of viohm: inilnmmation. iVrspirntion, 
ther*. f we, a l k a . o r  arid, is the remedy [hr excessive elec- 
tvk: ;lb m—ami jmt ¡o tl:e pwsgirntmn is either alkaline or 
acid, in lim-rn pi.a* *\ •»[* the L-dy where in its natural state it 
shouid be the reverse, ought the paysfunn to ho able to diag
nose the causes of tills abnormal condition, and to restore the 
e l e c t r i c a l  equilibrium in tbe system.

: sexes arc oppositole e  h-etriked—hence their mutual at-
>n for ca* ! i  other . F o w v ive them 11m* same electricities.
mirtini m.ob-hmi  imowb hiuly results. Let us ponder

on tins m ‘ Jv-ert. K vey one must have observed in the
<if this country, almost ( lady, and in every part o f  it,

a-c-wms of the most outrageous, cruel, and in some cases of 
dhvb<mcal attacks of men upon women, ami occasionally of 
wmiicn upmi nion, generally when t l m y  bore toward, each 
other th“ relatival of husband ami wife. Vfhen they have been 
i'u »1 nr.onainted with each otic r, their ch-etrieities being oppo- 
;• 1 v e , t h  ; y  were mu; ually attracted to each o t h e r ,  their acquaint- 
anee grew inlo esteem, ami ripened into a ilection a n (l lo v e , 
;.iel th -y beer me man and wife. The animal system develops 
electricity, mugac inn and heat in its functional actions— the 
lei ml of e l e c t r i c i t y  and magnetism are dependent upon t h e  
habits of life, the diet, the occupation and association of the indi 
vidual. When these are similar similar electric and magnetic 
conditions of the body will result. It lias been shown that the 
negative or masculine electricity of the man is reversed, and 
becomes positive like that of the woman under the excitement 
of alcoholic stimulants— in other words, for th e  time being,

i
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t h e  m a n  b e c o m e s  a  w o m a n , a n d  i s  c o n v e r te d  in t o  th e  o n ly  
t h in g  w h ic h  th e  B r i t i s h  I 'a m a m o n t ,  in  a l l  i t«  great  p o te n t ia l i t y ,  
co n ld  nor. d o  v i z :  m a k e  a  m a n  a  w o m a n , o r  a  w o m a n  a  m a n . 
T h i s ,  a lc o h o l ic  s t im u la n ts  h a v e  a lw a y s  d o n e , a n d  a r e  n o w  d o in g  
e v e ry  la y . "W h en  t h i s  c h u iig e  in  t h e  c o n d it io n  o f  h is  e le c t r ic i t y  
h a s  o c c u r r e d , h is  a t t r ib u t e s  b e c o m e  f e m i n in e }  lie  i -  i r r i t a b le ,  
i r r a t io n a l ,  e x c i t a b le  b y  t r iv ia l i t i e s ,  a n d  w h en  o p p o s e d  in  h is  
(• p in io n s o r  c o n d u c t ,  b eer m t - v io le n t  a n d  o u tr a g e o u s , a u i l  i f , 
in  t h i *  m o o d , b e  m eeLn b is  w ife , w h o s e  n o r m a l c o n d i t io n  o f  
e le c t r i c i t y  U  l ik e  h is  p r e s e n t  c o n d i t io n ,  p o s i t iv e , th e v  r e p e l  
c a d i  o i l i e r ,  b e c o m e  m u tu a lly  a b tn d v o , e n g a g e  in  c o n f lic t  an d  
d u a l ly  >t r i t e ,  a n d  the. n e w s p a p e r  o f  th e  n e x t  d a y  a n n o u n c e #  ■ Ito 
v e r d ic t  o f  t h e  c o r o n e r 's  ju r y  o n  th e  c a s e  H o w  m a n y  s u c h  i n 
c id e n ts  a re  o c c u r r in g  d a ily  in  a lm o s t  e v e r y  p art, o f  o u r  e x te n d e d  
c o u n t r y ;  a u d  w h o  w o u ld  e x p e c t  t o  fin d  th e  d is c o v e ry  o f  th e  
m o v in g  c a u se  o f  a l l  th e s e  t e r r i b l e  c r im e s  in  th e  p e r s p ir a t io n  o f  
th o  c r i m i n a l ?  a n d  y e t  s c ie n c e  h a *  s h o w n  t h a t  th o  in c ta ta o r -

id io sis  o f  a  m a n  in t o  a  W o m an  b y  c h a n g in g  t h e  n e g a t iv e  e o n - 
j i i u n  o f  b is  e le c t r i c i t y  in t o  th o  p o s it iv e  e le c t r ic i t y  o f  th e  

w o m a n , w ith  a l l  it--* a t t r ib u t e s ,  is  d is c lo s e d  h y  th e  d ia m e t e r  o f  
h is  p o r s p im tio u , s u p e r iu d u c e d  by  th e  uses o f  a lc o h o l ic  n i i i i i l -  
l a n t * ! I t  is  a  v e ry  c a n o n s  t i l i n g  t o  n o te ,  t h a t  a n to n g  t h e  P e r 
s ia n s , o n e  o f  th e  m ost, a n c ie n t  o f  p e o p le  -, th o  o r d in a ry  s a lu ta 
t io n  o n  d ie  m o o tin g  o f  fr ie n d s , is , n o t  a s  a m o n g  th e  L n g li- .l i , 
“  H o w  d o  y o u  d o ? ' '  a s  i f  v m ir  l i f e  w a s  o n e  o f  I n c e s s a n t  la b o r , 
o r  o s  a m o n g  th e  F r a n c h ,  “  C o m m e n t  v o u s  p o r tu s -v o a t  V  "  f l o w  
d o  y o u  c u r r y  y o u r s e l f  ? "  a s  i f  it. w a s  u g r e a t  c x e r t iu n  to  m o v e  
(it t ill— h u t “  f l o w  d o  y o u  p e r s p ir e  T "  In  th e  la p s e  o l a g e ,  a 
v a s t  d u al o f  k n o w le d g e  u se fu l to  a  p e o p le , is  n e c e s s a r i ly  a c 
q u ire d  b y  t l ie i r  e x p e r ie n c e , p e rs o n a l ns w e ll a *  n a t io n a l . In  
th e  h u t an d  a r id  c l im a t e  o f  P e r s ia ,  th e  p e o p le  s u f fe r , a n d  h av e  
always s u f fe r e d , g r e a t ly  fr o m  fe v e r s ,  e r u p tiv e  d is e a s e s  o f  th o  
s k in i  a .' w e ll ns fro m  th o s e  o f  a  d y s e n te r ic  n n d  c h o le r a ic  td iar- 
iit-Lur. T h e i r  e x p e r ie n c e  l ia s  ta u g h t  th e m , iu  t h e i r  d ise a se s , 
H in t t h e  f i r s t  r e l i e f  fr o m  B u ffe r in g  th a t  th e y  f e l t ,  w a s  in  the. r e 
tu r n  <>i' t l ie i r  p e r s p ir a t io n  to  t h e i r  s k in ,  a n d  a s  lo n g  a s  th a t  
p o w p ir a t io n  c o u ld  he m a in ta in e d , j u s t  s o  lo n g  w tw  t h e i r  r e l i e f  
c o n t in u e d — b u n c o  th e y  c iitu c  to  re g a r d  it. ns s y n o n y m o u s  w ith  
a  s t a t e  o f  g o o d  h e a lt h , a n d  th e  s a lu ta t io n  a m o n g  fr ie n d s  ¿n 
m e e t in g  w a s  in tr o d u c e d  a n d  b e c a m e  c o m m o n  a m o n g  th e  
p e o p le .

L e t  n o  w o m a n , h e r e a f t e r ,  d e lu d e  h e r s e l f  w ith  th e  id e a  th a t 
/ she ctm  r e fo r m  u m a n  a d d ic te d  to  th e  u se  o f  a lc o h o l ic  s t im u 

lants b y  i d a m a g e ,  S h o u ld  she. a t te m p t i f , s h e  w il l  fa ll a 
v ic t im  to  th e  d t ln s io n ,  ns m a n y  o f  h e r  Bex h a v e  d o n e  b e fo re
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h e r ,  p.k s h e  w i l l  fin d  H int h e r  w ill  is  c o n t r o l le d  b y  h e r  n o rm p l 
jK W itivo u lo c t r ic i tv ,  w h ic li  is  o f  th e  s a m e  c h a r a c t e r  ¡»a t h a t  o f  th o  

tuAn, h e r  h u s b a n d , a n d  th a t ,  in  s p i te  o f  h e r s e l f ,  l l io  tw o  w ill  b o  
m u te  j||y r e p e lle n t ,  a n d  t h e i r  a s s o c ia t io n  u s  u u iu  a n d  w ife  w i l l  
In  im U o p p y  in  th o  e x t r e m e .

O b s e r v e  u d r u n k e n  tm m  w ith  a  m a le  c o m p a n io n  w h o  is  
s o b e r :  t h e i r  e l i - c t r ie i t i i  s  a r e  o p p o i i t t ; ; h o w  lo v in g  th e  d n in k e n  
ro a n  i f  t o  hut f r i e n d ;  h e  c a n w . i i  h i m ;  l o c k s  h'w a r m  iu  t h a t  
o f  h ie  c o m p a n io n ; h u g s  h i m ;  in  F r a n c o  h e  w o u ld  k'u>-< h i m ;  
p r a t t le  t o  u tm  w ith  th e  s im p lic i ty  o f  a  c h i l d ;  t a l k s  neusetiG O  
w ith  th e  in c o h e r e n c e  o f  d e t i r i m n ; a n d  is  n s  g o o d  h u m o r e d  
M id m u ia b lo  i n  p o s s ib le . 1 1 in w ife  a p p e a r s  o n  th e  s e e m * ;  h is  
m a n n e r  c h a n g e *  i n s t a n t l y ;  s h e  t e l l s  h im  h e  is  w a n te d  a t  h o m e , 
m n l u - 'k * h im  to  a c c o m p a n y  h e r  t l ie r o  ;  h e  r o p l i .q ,  “ y o n  g o  t o  
gra-**. d o n ’t  y o n  sc© I  a m  w ith  G e o r g e ,”  n a m in g  b i s  c o m p a n io n . 
T h e  w ifo  u r g e s  h im  to  g o  h o m o , a n d  n o t  expo& o h i r n s r i f  in  th o  
p u b l ic  f t r e e t f  in  h is  c o n d it io n . I I o  is  e x a s p e r a t e d ;  t h e i r  re -  
p o IM u t e le c t r ic i t io «  a r e  in  a c t i o n ;  th e y  b e c o m e  a n g r y ;  v io 
le n c e  p r o b a b ly  e n « a a s , a n d  t h e  p o lic e  in t e r f e r e .  L e t  n o  w o m a n  
e v e r  v e n tu r e  t o  r c tn o n s 'r a f o  w ith  a  d r u n k e n  m a n ;  h e r  o w n  
e le c t r i c a l  c o n d it io n  fo r b id s  i t ;  s u c h  r o m o n s tra n e e  i r r i t a t e s  t h e  
m a n , d e v e lo p s  Ills  a n g e r ,  a n d  le a d s  t o  v i o l e n c e ;  a n d  w h e n  i t  
i s  r  m u ti.h n n jd  t h a t  w o m e u  a r c  p a r t ic u la r ly  th o  o b je c t s  o f  b r n ta l  
a t t . i .  U b y  i l r u n k c n  in e n . a s  is  m a d o  m u n i C ot b y  th e  p a h lim itiu n  
i ll  th e  d a ily  p re ss  o f  th o  c o u n t r y ,  o f  c r im e s  th a t  h a v e  b o o n  
c o m m it te d , i t  is. o b v io u s  t h a t  t h e i r  s a f e t y  w ill  b e  p ro m o te d  b y  
t h e i r  s ile n c e .

T h e  » © m a rk a b le  v a r ia t io n s  in  h i s  o w n  e le c t r ic a l  c o n d i t io n ,  
r o p o r i ' d b y  th e  o b s e r v e r ,  I le x m n o r ,a s  d e d u c e d  fro m  h is  e x p e r i 
m e n ts  u p o n  h is  o w n  h o tly , g o  to  s h o w  th u t  e v e r y  i n c id e n t  in  
h u m a n  l ife  m ig h t  b e  tr a c e d  to  i t s  e le c t r ic a l  c o n d i t i o n ;  a l l  tL o  
p a s s io n s  a r e  e x c i te d  b y  i t ,  a n d  a r e  su b d u e d  b y  i t s  r e v e r s a l ;  n il 
i b e  e m o tio n s  a r e  n e c e s s a r y  c o n s e q u e n c e s  o f  i t ,  an d  i t  is  n o t

I »ro bs M y  g o in g  to o  fa r  t o  m y  t h a t  th o  in te l le c tu a l i ty  o f  m n n  is  
a r g e ly  d u e  to  h is  e le c t r i c i t y  a n d  m a g n e tis m .

VS ‘ l  a v e  th u s  s h o w n  th a t  fro m  th o  im p r e g n a t io n  o f  t h o  o v u m  
o f  th  w a r m -b lo o d e d  a n im a l ,  th r o u g h  i ts  w h o le  e x i s t i - m e ,  e le c 
t r i c i t y ,  m a g n e t is m , a n d  h e a t ,  a r c  t h e  e s s e n t ia l  e le m e n t -  o f  i t s  
v i t a l i t y ;  a n d  t h a t  s t a r t i n g  fr o m  th e  f i r s t  m n n , A d a m , i t  w ag 
n o t u n til  th e  C r e a t o r  h ad  “ b r e a th e d  in t o  h is  f a c e  t h e  b r e a t h  
o f  i l l  . "  o r , us w e in t e r p r e t  i t ,  b a d  b r o u g h t  t o g e t h e r  th e  a t m o s 
p h e r ic  i'» r an d  t h e  b lo o d  in  h is  lu n g s , o p p o s ite ly  e le c t r i f ie d ,  
b y  b r e a t h in g  th a t  a tm o s p h e r ic  a i r  in f o  h is  la c « , ' t  r» » ig h  h U  
m o u th , n o s t r i l s ,  a n d  e y e s , a n d  th u s  b r in g in g  i t  in t o  c o n t a c t
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w ith  the» o p p o s ite ly  e le c t r i f ie d  b lo o d , t h a t  l i f e  in  A d a m  tr M  
e s ta b l is h e d , a n d  t h e  la w  o f  l i f e  m a d e  u n iv e r s a l  fo r  a l l  h ia  
d e s c e n d a n ts .

I t  i s  c u r io u s  t o  o b s e r v e  th o  m a rv e lo u s  p ro v is io n s  m a d e  b y  
th e  C r e a to r  t o  r e lie v e  th o  h u m a n  a n im a l fr o m  th e  e x c e s s  o f  
e le c t r i c a l  a c t io n  in  h is  s y s t e m  f r o m  w h a te v e r  c a u s e . T h e  b ra in  
hoin.it ; 1 •• m o st im p  r' a t  >-f I t io  o r g a n  ,  a n d  c n l . m i . - d  in a 
b o n y  f t r n c t n r e c a l le d  t h e  c r a n iu m , o r  s k u l l ,  co m p o s e d  o f  s e v e ra l 
p a r t s  u n ite d  b y  s e r r a te d  e d g e s , a n d  s u b je c t  t o  n c e r ta in  d e g r e e  
o f  m o la l i t y  a t  th o s e  e d g e s , t o  p r o t e c t  th e  s k u l l  fro m  f r a c tu r e  
b y  t r iv ia l ,  o c c id e n t a l  b lo w s , o r  p r e s s u r e , is  t lm  f ir s t  o r g a n  to  b e  
r e l ie v e '1 fro m  in c r e a s e d  h e a t in  th e  b lo o d  w h ic h  c ir c u la te s  
th e r e .  P e r s p ir a t io n  f i r s t  b r e a k s  o u t o n  th e  fo r e h e a d , n e a r  th o  
t e m p l e s :  th e n  a t  t h e  u p p e r m o s t  s u tu r e , o r  s e r r a te d  e d g e , oh 
th e  to p  o f  t h e  s k u l l ;  th e n  a lo n g  th e  t e m p l e s ;  th e n  b e h in d  th e  
c a r s ,  t o  r e l ie v e  th o  c e r e b e llu m  a n d 't h o  o r p i n s  o f  b e a r i n g ;  th e n  
a b o v e  a n d  b e lo w  tb o  e y e « , fo r  t h e  r e l i e f  o f  th o s e  o r g a n s ;  th e n  
a lo n g  t h e  n o  so  a n d  c o r n e r s  o f  th o  m o u t h ; th e n  u n d e r  th e  ja w s , 
t o  re lie v o  t h e  g lu n d s  o f  th o  m o u th  a n d  t h r o a t ;  th e  th o r a x , o r  
c h e s t ,  w h o re  the- g r e a t e s t  a c t iv i t y  o f  th e  c i r c u la t io n  o f  th e  
b lo o d  o c c u r s ,  is  r e lie v e d  b y  tin ) p e r s p ir a t io n  in  the. a r m p its , 
u n d e r  th e  s h o u ld e r * ;  w h ile  t h e  a b d o m in a l  r e g io n  is  p r o te c te d  
b y  i t s  e x u d a t io n  in  th o  lo in s  a n d  g r o in s ,  an d  th e  p e lv is  a n d  
h ip *  hiivi- t h e i r  g u a r d ia n  in  t h e  p u b ic  r e g i o n ; th e  uppe r  l e g  in  
th e  a n g b ' b e h in d  th o  k n e e ,  w h e n  i t  i s  b e n t ;  t h e  lo w e r  le g  an d  
fo o t  C m l t h e i r  s e c u r i t y  in  th e  p e r s p ir a t io n  th a t  e x u d e s  b e tw e e n  
th e  t o e - ,  a s  th e  lo w e r  a r m  a n d  h a n d  a r c  p r o te c te d  b y  i t . - a s  i t  
e s c a p e s  b e tw e e n  th e  f in g e r s  a n d  in  th e  p a lm  o f  th e  h a n d — a ll 
th e s e  s a lu ta r y  p r o v is io n s  a r e  In d e p e n d e n t o f  th e  w ill o f  th o  
in d iv id u a l ,  a n d  a r c  so  m a n y  s a fe ty  v a lv e s  fo r  h is  p r e s e r v a t io n  
fr o m  in ju r y ,  in  to o  m a n y  e a s e s ,  f r o m  h is  o w n  im p r u d e n c e  a n d  
fo lly .

I t  is  t o  t h e  fe m a le  o f  e v e r y , s p e c ie s  t h a t  th e  C r e a to r  h a s  
c o n fid e  1 t h e  c a r e  a n d  p d rs e rv a lio n  o f  t h o  y o u n g  a n im a l ,  a s  
w e ll  ; > th e  c o n t in u a n c e  o f  t l io  s p e c ie «  t o  w h ic h  elm  tn a y  t a 
k in g . W o  a l l  k n o w  h o w  p o w e r fu l is  t h e  e m o t io n  o f m a te r n a l  
in s t in c t  ; i t  n e e d s  n o  i l lu s t r a t io n .

A m o n g  a l l  a n im a ls  h u t m a n  th e  s e a s o n  o f  r e p r o d u c t io n  i s  
d e p e n d - u t u p o n  c l im a t ic  in f lu e n c e « — u p o n  f l ic  te m p e r a tu r e  o f  
th e  eei-Kon, w h e n  t h e  y o u n g  a n im a l  is  to  be- u s h e re d  in t o  l i f e ,  
a n d  o n  I l i a  p r o d u c ts  o f  th e  e a r th  n e c e s s a r y  fo r  th e  m o th e r  
d u r in g  th e  p e r io d  o f  i t s  d o p e n d o u c o  u n o u  h e r  lb r  su « tc u u u e o  
o s  w ell a s  fo r  i t s  o w n  s u p p o r t  a f te r w a r d s .

W o  w ill  i l lu s t r a t e  b y  a  c o m m o n  e x a m p le . W •; w ill  su p p o se
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that V • co:Non for r< prodmiion with -(he domestic cow ha? 
nr:' w i: hq :• at pasi are, and uiwonseious of the change in
h w . A h w  w 11 i ■ 1 is ; i1 m > 111 to 11 a} »i'ii. Suddonl y, there
b-.-g im to. h e  giv<*n out from L<t  body a strong ellluvium— it 
wri’-wnds h**r and accompanies Lm in every movement. It 
fid* tli.* < i - iIutc near ln*r—wafivd hy the wind it is . srried 
t•* a grw.t dk.anoe. A mile or mo*v to the leeward of the 
e« '.v. n Vd! k h.*.alin̂  among a lmn«lri.-d rows, in the pasture
ih hi : go :ring quietly lie. is observed »o turn his head w wards
the din*«*» ion from x\hi• *!i tic* wim! is coming. It mr■rl:s tlie
lost appr•‘•mdi of-the diluvium: m* turns quickly ¿.round
t'War.h *lie wind, raises liis lead hiig*ii above his 1»o iy and
draws a 1. • ng i1»-pirat ion of air. i f • rvc»quizes the.fi : ; ranco.
I > 1 . lih"i au iuvhalh’»ll. I le .-'Us o:at in a rapid wa k in-tlie
; ;'i r..“« ' u i ’■ • ’:i which the win'd is <■>; uing: then he *jiui*‘kens
hi- ' inf > a fast trot, and, ns th<* welcome perilling, in<*reases 
i: ‘dr*-a a-h, lie breaks into a gallop, and tlieu int•» a lull
run. A h mm, a bander, iniervwies ; raising himself on liis 
ion 1 heel- he throws his forehand on tile fence and L <vks it 
t*'» *':;e ground, Removing his sp a.*.I he arrives in the fn-hl in 
whh-h t.h * c»w is quietly grazin g —among a thousand rows. 
]!*■ follows the fragrance directly to the object of his visit. 
ISorw, wh-t < 1; o s thk haste moan? Why does lie leave his own 
pa-tuny a mile or more away, to rmdi with such speed to  
other i l el Is ? Because a new life is to he developed, and t l ie  
inoispeiisaide elements of it are heat, eleetri'-iiy ami mag
net Am. Ti; * exoreise of his m u s c l e s  in running has produced 
tri*. lion, iViciion has developed electricity, positive, which de
mands negative' olectrh-ity t’rom increased inspiration, of tlie 
atmo-j !)•']■:*. Ills imagination lias been excited by the pun- 
<wngv of t h-* .'grateful aroma he has breathed. He arrives at 
the eow, draws a long inspiration, l i c k s  her on the nedc with 
hw )**.•>■ .;h e rne, and upon lier loins, and makes an ehort, as 
dhij ilor •< said to have done to F.uropa, after crossing the Bos- 
■]i:;sr:n. rfhe cow recedes from him, and lie is disappointed—  
sk- hs wd ready. Again and again lie probers his devotion—  
stw re;.*ri;-d. The cow, in tlie meantime, recedes from him a 
few ]i;u‘i-u and begins again to graze. Every moment, how
ever, her maturity of-passion is a]»[»reaching, the circulation 
of' Iwr b l o o d  .increases, stimulated by Ids proximity and the 
odour givmi out from his body. Heat and electricity in h e r  
1 > dy an* developed hy a quickened circulation, and when the 
imiimu of* her nature lias been fully aroused she communi
cates t o  him, in a  mysterious way, her readiness to  receive, in
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t ! : -  lV, :n:a .*•«* of the L  ikn } • ' ‘k ~ / .* • ■ / : r. .
1!, . i- ¡ia’lii s . >f li [ v jin.* Ih.o!'v, e ■ • ■ oi i’. " r \ , ’si.ay:• J.2 -■ • ...... i,...;,.
Mi l !. 
! ,1 ;1.,. 1

! h" IM<1 (.>{’ ih.i ]>ci'i< • 
1' r 1.

: 1 of  y . ‘station, a r- *■ k l• 1 i. Mod

A-iMm/ birds am! poohr 7. the n • wiki ,  s i'.m- ;.. » '■ >
are . i odiar. In the I1 mi y y; :rl  r . •!. • O
vy? the "'iViiii i ! •;m i-' ;; i'. .::m < =:' ■ : . . ; iee
a:i i;w • In* niw< a eh;m!k •• •■! !:i - , • he-'
to 1'ee. it. Sho. | il r . ; i :l;! <-i >1!i: i:'■!' t!ie
iron“1-' !l)..livo (.<’ the. y.ih ■ t! 11; ''-1, ah* s; :* 1' i ! ' l! J- - :!l! to
e:k *v !he ft. The c '  h ; 11 = . i;;i.l . r ■■: -.. i* ami

::*■ m in V. -oe1!! . ’ . ' 1 1n, i , i.e. : • . ■ • thm
i;V> ‘ , 1 - ! ’! M- 1 in e:ieh ; , '1 »  ̂' . , .. 1 1 O. 1 . r ■ m *
lMIoWv, ami an is m ■ y at. ah lee:: h: a ’ • 110 ; s
liatrlu-. 1 into a e! he ken.

 ̂ -1 • .: nie-j, the ooolc p -  : ■ ■ t _ : ■ ■ : i*  ̂ '> ] > • , ■ » > j ’ r . , 1 1 > 1
mom. ’ • h.‘M i ■ | he la- ; n- e s ;l t:. n. who a . a.-; ■ae!i-
IV; hi: ,1 h;,  ..lVoi>: ; l :o ri,V> a:.k*-1 ■; * t i h^m ‘ = ■* to
be pm , . ■ ! hy hi: 1 as L. ! ‘Pe. 1: • 1 p: •• . e . ‘ ::i iar
resuh i ■ 1 ■ * las! } ■ i e; i! an • • •i. k ) i ’i; T to h • n .. • »! ■ . ».‘I* 0:
the lei . k • is Wot e-OIliilleh 1

In r .e i -pr« »-In»*! ion of a!1 km \ :lim tie-; (if a -1 i ' ■. from
the e m1V ' ws wink ' to 11:• • h e ’-v, w'h.h > ; k . !:• ■* *•••..;’e of
Toiii ? ! To, fc% 1 ! ; : s hi !' W: .:■* i >'t i* e !• "  ;; . ■■«' • !• » til.-
tiniest :m .-<•(, the like » \h; : ih • * We . «.»¡'the
muscl - ¡>r-dm hm; irhdm-\ :■■■ I ■ voiy. ey> i ok 'i-lisin
and h e.. i, to \ iodize the uv’.rsi in its iziprey uakmi.

Tli- wli-'l*-' requires tin1 ■ ■ ji’:1 rt■ rs‘ • >f no In• - oh-  .m-ed
in sp.mk: .e <!•;'kanee ao :: i j : 1 ... ■ ''. ’! i 1
(]eyi\* * ; ’i ■‘leet rieiiy, IT. 1 ■id hen! .■ i*e : ' 1. -L l-M
iliipre yna :•*. t he ovum of , i ] '1

I  ham l.)«*i?n ep<*<!il>ly il!i *. naned 1hv a. vrrv ie ! , i ; ; . re • man.
y.'ho v. " • f -r tr:my year-' 4 ; ./•w', 1  'i e t h e v h : . :  no s h. the

Pm ": :io O'.-ean :•nd ' An -tra hi'l n a . « 1-'  v> . "e i
imr for v hales (hh the iv a o of .An .: l\k ia k- • h M . : ]¡ ■ - k i p
pnrsm-k :. * l: i eaptllLV-l a lar * s i ! .. . i:i! e til. m ■■ 1 har-
rom of oi 1. That when tip* t si rm ¡v ;ki the h . ;i : ■ ent.
clown i ¡li yivat veloeitv, ear rvii:ly with him an i, n ’neiisc
le 11v'• 11 e 1. line, ami that he!fore ]: e arose a mini to tl ■■ ■ onhee

ta !.!■>;.■ "  n; / t '  /' .'•!)' i f / i ' l tfr<' /!/•/-//. ■, - t / h , i  >■ /( .'■* •/ /■■■ * / ' • e.,.
i i ' ju x .  <> r  li . 1 elapsed, whi eh Jh t pro’VC*S 11 Hit ii i-j not !:• • - - 'ary
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fn r  »  w h a le  t o  c o m o  to  th o  s u r fa c e  o f  t h e  w a t e r  a t  s h o r t  
i n le r v  i o f  t i m e  t»> l i r o s t l l t ,  ¡i» n a t u r a l is t *  s u p p o s e , ».* 
fr o m  l l  • la p s e  o f  t iiu u  in  tu itio n  o il w h ile  Jiu  w a s  u n d e r  
t h e  w a t e r  h o  e v id e n t ly  h a d  su p p lie d  h im s e l f  w ith  n tm iw * 
p l ie 'i o  a i r  fa r  b r e a t h in g  p u r p o s e s  fro m  th e  w a t e r ,  iw  i t  w as 
inip«*'M hh> th a t  a u v  p a ir  o f  lu n g s  c o u ld  liu v o  in h a le d  u m i r e 
ta in e d  b ii lB iitu it  a i r  b u fo ro  h e  w e n t d o w n  t o  s u s ta in  h iu i  fo r  
s o  lo i  c a l im e  u n d e r  w a te r . T h o  t r u e  e x p la n a t io n  p r o b a b ly  
i s ,  th a t tii w h a le  earu o  to  th o  s u r fa c e  to  b lo w  o ff , w i t h  h is  
b o n ic  a c id  p a *  a n d  w a te r y  v a p o u r  fro m  h is  lu n g s , t h e  
s o rp lu »  c lw e t n c l t r  tlu it h a d  b o o n  e v o lv e d  ¡11 h is  s y s te m  b y  th e  
im in c i  - ' m u s e u fn r  a c t io n  h o  h u d  d is p la y e d  in  h is  d e s c e n t  
f r o m , m id  sillMOvpietiC a s c e n t  t o  t h e  h iir fa c t!, iw b y  n o  o t h e r  
m e th o d  c o u ld  h e  liu v o  g o t t e n  r id  o f  i t .

A m -m g  i.-rr< it r ia l  a n im a ls  n o t h in g  is  m o r e  c o m m o n  d u r in g  
t i e  l ie u ! -  n f  *u m in e r , w h o a  s o  m u c h  e le c t r i c i t y  U e v o lv e d  
w it l . i i .  ; . i m  b y  t l i .- ir  in s p ir a t io n  o f  a i r ,  th e  c i r c u la t io n  o f  t h e i r  
b lo o d , t h e ir  d ig e s t io n , o e c r e t in n s  a n d  m u s c u la r  a c t io n ,  t l ia u  Ui 
s e e  th e m  In  h e r d s  s ta n d in g  in  w a t e r  u n  t o  o r  a b o v e  t h e i r  
k n e e  t. r e l ie v e  Ü ie in so lv e s  o f  t h e ir  s u r p lu s  e le c t r ic i t y  b y  1L 0 
c o n d u c t in g  p o w e r  o f  th e  w a t e r  a n d  t h u s  to  c o o l  t h e ir  b o d ie s  
w h o s e  h e a t  m u s t  a s c e n d  in t o  th e  a ir , a n d  c o u ld  n o t  h e  c o n 
d u c te d  !. . th o  e a r th  w h ile  t h e i r  e le c t r ic i t y  c o u ld , b y  th e  w a te r  
in  w h ic h  th e y  s to o d , b e  ra p id ly  c o n d u c te d  f r o m  t h e ir  b o d ie s  
t o  th e  c u r lh .

S u c h  is  l ik e w is e  th e  c a u s e  o f  th o  h a b it  o f  w a llo w in g  in  
m u d d y  w a t e r  o f  a l l  tl io  p u c h y d e n u a tu , fro m  t b e  m a m m o th
th r o u g h  th e  e le p h a n t ,  r h in o c e r o s ,  d o w n  to  th o  c o m m o n  p ig .

A l l  Tuiiy o r  o le a g in o u s  eu b u tu n ce«  b e in g  a n t i - f r ic t io n a l ,  a s  is  
U lu strm  Í in  e v e r y  »lay l i fe  in  tb e  a x le s  o f  o u r  v e h ic le s  u m l in  
m a c h in e r y  h a v in g  a n y  r o ta t in g  a s s o c ia t io n « , p re v e n t  t l io  u v o lu 
t io n  o ’ c l c c t r i '  it.y , a n d  c o n s e q u e n t ly  o f  h e a t .  H e n û û  w h uo  
e x tr a o r d in a r y  f a c t s  u p p e a r  in  tlio  a n im a l e c o n o m y . I t  is  
k n o w n  th a t 'th o  w h a le , o n o  o f  th o  v a r ie t ie s  o f  th e  c e ta c e a ,  
n u rs e s  i t s  y . u n g  fr o m  i t s  t e a t s ,  w h ic h  a r c  e x te r n a l  o il i t s  b o d y . 
I t  is  th e r e fo r e  c la s s e d , l»y n a tu r a l is t s ,  w ith  th o  m a m m a lia ,  to  
w h ic h  th e  h u m a n  s p e c ie s  b e lo n g s . T h u  w h a lo  in s p ir e s  a tm o s -  
p h c r ic  a i r ,  w h en  t lo a t in g  o n  t h e  s u r fa c e  o f  t h e  w a te r ,  a m i a ls o  
a b s t r a c t  ii  fro m  th o  w a t e r  i t s e l f  w h en  s w im m in g  b u u e u lh  i t s  
a n r fu c o . T h e  w h a le s  a r e  w a r m  b lo o d e d , a n d  tlio  c o n ju n c t io n  
o f  t in 1 n e g a tiv o  e le c t r i c i t y  o f  th e  a tm o s p h e r ic  a i r  th e y  h a v e  
in s p ir . d . w ith  «h e  p o s it iv e  e le c t r i c i t y  o f  t h e i r  Id o o d , p r o d u c e s  
h e a t .  T h is  h e a t  a n d  th o  a c c o m p a n y in g  electricity, w h ic h  is
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d eriv ed  fr o m  t h e  f r ic t io n  n f . t h e i r  b lo o d  in  c i r c u la t io n ,  trad  o f  
t U i r  m u s c le s  in  e x e r c i s e  w h ile  in  m o t io n , w o n ld  »11 ho r a p id ly  
c o n d u c t,e ii  fro m  t h e i r  h o d iu s  h y  th e  w a t e r  o f  n  lo w e r  te m p e r a 
t u r e .  in  w h ic h  i t  m o v e s  a n d  l iv e s , h u t  fo r  th e  g r e a t  t h ic k n e s s  
o f  th e  b lu b b e r  o r  f a t  w h ic h  e n c o m p a s s e s  th e m  r e s p e c t iv e ly , 
und  th e  Im m e n s e  ( im in tity  o f  o i l  c o n ta in e d  in  t h e ir  s k u l k  t h a t  
n re  n o n -c o n d u c to r *  o f  e le c t r i c i t y ,  a n d  s e r v e  t o  in su lu h - it. a s  i t  
1> e v o lv e d . H o w  th e n , in  th e  ra p id  p a s s a g e  o f  n  w h a le  
th r o u g h  th e  w a t e r ,  is  t h e  e n o r m o u s  q u a n t i ty  o f  e le c t r i c i t y  
e v o lv e d  b y  th o  f r ic t io n  o f  i t * ‘ o r g a n s ,  m u s c le s  a n d  b lo o d , in  
t h e i r  r e s p e c t iv e  m o t io n s , t o  ho g o t  r id  o f  s in c e  i t  c a n n o t  e sc a p e  
fro m  its  b o d y  ou  a c c o u n t  o f  th e  n o n -c o m ln c t in g  p o w e r  o f  th o  
r o b e  o f  b lu b b e r  w h ic h  e n c lo s e s  i t ?  T h e  w h o le , in  b r e a t h in g ,  
t a k e s  i n  u la rg o  q u a n t i t y  o f  w a te r  c o n t a in in g  a tm o s p h e r ic  a i r ,  
w h ic h  a i r ,  h a v in g  o t ic  e le c t r i c i t y ,  is  r e c e iv e d  i n t o  i ' s  r c 'p i r a -  
to r v  s y s te m , w h e re  i t  m e e ts  w ith  th o  b lo o d  o p p o s ite ly  e le c t r i 
fied . T h i s  b lo o d  i t  o x y g e n a te s ,  an d  b y  th e  p o s it iv e  e le c t r ic i t y  
o f  i t?  lu n g s  und  h e a r t ,  th is  b lo o d , s im ila r ly  e le c t r i f ie d ,  is  
d r iv e n  th r o u g h  t h e  a r te r ie s ,  t o  c a r r y  to  e v e r y  o r g a n  o f  i t s  b o d y  
i t s  re n t o n .t in g  jn d  v i t a l iz in g  m a te r ia l .  C h a n g in g  th o  c h a r a c t e r  
o f  i t s  e le c t r i c i t y  b y  In d u c t io n  a s  i t  p a s s e s  in to  th o  v e in s , 
th r o u g h  th o  c a p i l la r ie s ,  i t  i s  t a k e n  b a c k  t o  th o  h e a r t  a n d  
th e n c e  t o  th o  lu n g s  b y  th e  a t t r a c t io n  o f  th e  p o s it iv e  e le c t r ic i t y  
o f  th o s e  o r g a n s , to  m a in ta in  th e  l i f e  o f  th e  a n im a l ,  a n d  th is  
p ro c e s s  is  c o n t in u e d  d u r in g  i t s  e x is t e n c e .  N o w  th e  a i r  w h ic h  
t h e  w h a le  h a s  in s p ir e d , w h e th e r  fro m  th o  a tm o s p h e r e  d ir e c t ly ,  
o r  b y  a b s t r a c t io n  fr o m  t h e  w a te r  in  w h ic h  h e  l iv e s ,  a f t e r  i t  
l ia s  b e e n  u se d  t o  o x id a te  h is  b lo o d , is  t o  b o  g o t te n  r id  o f. 
B u t  b o w  ? T h i s  a i r  b e in g  w a r m  c a r b o n ic  a c id  g a s , a n d  a sso 
c ia te d  w ith  w a te r y  v a p o u r  p ro d u c e d  b y  th e  h e a t  o f  o p p o s ite  
e le c t r i c i t ie s  in  c o n v e r t in g  th o  c a r b o n  o f  th e  b lo o d  in t o  c a r 
b o n ic  a c id  g a s  d u r in g  t h e  a c t  o f  b r e a t h in g ,  is  p o s i t iv e ly  e le c 
tr i f ie d , n n d  is  r e p e lle d  fr o m  t h e  lu n g s  b y  t h e i r  p o s it iv e  e le c 
t r i c i t y ,  in t o  th o  a tm o s p h e r e  n e g a t iv e ly  e le c t r i f ie d , th r o u g h  i ts  
b lo w h o l e s  o r  s p i r a c le s ,  a n d  t h u s  th o  a c t  o f  b r e a t h in g  a m o n g  
a n im a ls  is  n o th in g , m o r e  o r  lo ss  th a n  th o  a c t io n  o f  e le c t r ic i t ie s  
in  t h e i r  o p p o s ite  c o n d it io n  o f  a t t r a c t io n  nud r e p u ls io n , w h e n  
a s s o c ia te d  w ith  in s p ir e d  a n d  e x p ir e d  a tm o s p h e r ic  a ir .

P r o f e s s o r  M a t to u c c i  h a s  i n c o n t e s t a b ly  p r o v e d , “ t h a t  c u r r e n t s  
o f  e le c t r i c i t y  a r c  a lw a y s  c i r c u la t in g  in  th e  a n im a l f r a m e , a n d  
a r c  n o t  l im ite d  m e r e ly  t o  c o ld  b lo o d e d  r e p t i le s ,  b u t  a r c  
c o m m o n  t o  fis h e s , b ir d s  a n d  m a m m a lia .”  I I o  h a s  s h o w n  th a t  a  
“ c u r r e n t  o f  p o s i t iv e  e le c t r i c i t y  is  a lw a y s  c i r c u la t in g  fr o m  th o  
in t e r io r  t o  th o  e x t e r io r  o f  a  m u s c le ,  a n d  t h a t  m u s c u la r  c o n -
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4 ra * * í: i m- • -i vs loped hi the animal machine by a liuld which 
is eon 1 . .evi -V • : : i the brain to ihj masclesw

TO' • ■. < > ; ■ i;a a of a mus; a . *. V l i produced by an oh ■-•trie cur
rent ■f mm ; 0 .  TO.1 r a ten si on of it is ocea> io] ied by
nuoti. ■r ■.•;;rrent . f opposite eled riidly. These, alterni. ie torees,
e O : ! ;•) muscles oí am ani mal, keep them ini healthy

:w:'1 - • -asnui all tlufir memoments, whether \s »In nt ary
as •(■ten V do' will, or 'ill v.. ! :mdiry as in d epe mb,:it <d‘ it.
WTich dn orci ore, i.-; imu r-rsed in water, pm
in sv . T ’ * , - ' » • i ; apt t; > ];i . damvue«l : lor the p sh.ivc e! ec
trie] tv W.h-.h 1■•>\vs from tl ¡0 ini «•ilor to the extern u’ of his
in use h >n . ::g them, is curb*- d wf rapidly by tm- i', oga live
elect ri . ¿ vi !:e wider in Wì ' 1 ];e is iifmiersed, ha vmg the
negai ; ,• • b ; •• • : ; by 1 lowing ■ V'm th 1 brain to the iwúseles, to
contr:: • : them •u cramps, wh ich "li ooyj vome. as
he ha; . w : : he p ■ ’ i v e r t « > ( :X t eml his limbs by the osca p • of his
posit ive e’wki ■ by into the wnu : Tills is the can se of the
iVcp.a drwv düg of pel's«'»a -’ ; va n  the best swim mera are
60 ìli « ; 1 oiled iVnlll il i.s ca n.-e. The ('reator ha, T,ro-
Vided a revue-. lv agaimt tl ds 1 •:s; of positive elee] i.:i
aqua*.;«• birds; covered with dovi i and outside fendi.T3, ilioy
60C1V! ■• a ceri ain oily »matteT wit li which these bir is, pune-
turine: Wi i !, t hr !r bills the vesides containing it on Ike surface
of the i r  bodies0 and filling their1 bills with it, anoird their
feathv; -, r .odia■lug them im¡ vuoti•able by the water in which
they cmm an 1 thus thov i•ornili not only their cb>wrieities
l).ut a1■•o die nooessarv temporal u:'0 of their bodies v>'hich the
union of t!lO:-e electricities in b am* bodies dovei« r. >s. The
worn*-! , of the rO mh Sea Ida n the Pacific Occam having
taken dm him : rom illese 1dials/ without comp refuelaliug its
reason » v> b ' V l. VO'-'V go to swi m an edit their bodies'wIt'll palm
or «me mwt <wh mid la>111 ly ]dn;ase into die sea, swi:mining a
mih* h •col b: . breakers wl .Oh -aurround their islam.1 homes,
and i . • d Wd ; deem a pico«.• of !>■■»ard, suilieient 1«) 1»wir their
wen: ! ■1.. -'ll V .  dh*h they mount, and ‘ then standing' on the
board. ■n on m b•of, balancing their bodies upon it, they allow
the imww.-m ooilers fr«.)m t! io oeean to bear them with great
rapid7 . » d v, bankers, where thrown from their hoards by 
the v; .¡ew-e of their motion they swim to the shore, repeating 
in this manner their sport for hours, defying cramps, pro- 
serving their electricities, retaining the natural heat of their 
bodies. •-1i.' 1 re wiling in the joyous excitement of their danger
ous sp-.:is. This practice of the South Sea Islanders, it is 
said, has been recently imitated by the English Captain Webb, 
in his successful attempt to swim across the Straits of Dover,
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h o  h a v in g  a n o in te d  h is  n o t io n  b e f o r e  s t a r t i n g  \ .lth  tin  o i l  o f  
m r i 'i i iw a , w h ic h  * lu ib le d  h im  to  r e ta in  Iiih  e le c t r o  11\ u n • 1 tic .it

.i t  Ion l»ody, a n d  th u s  t o  a c c o m p lis h  h is  fo n t. N o w . lit  ca»en  
o f  s h ip w r e c k ,  i t  is  o h r iu o s  t h a t  w h en  |>oo|>lo a n -  ih ro tv u  in to  
th e  w a te r ,  n o  m e r e  f lo u tin g  up|>nrutu$, c a l le d  •' L i f e  l*r»v 
H C rriT '-”  a r e  o f  a n y  V a lu e  t o  p r e v e n t  t in : e s c a p e  c l  th e  d e v *  
t r i c k y  tm d  l n a t  o f  th e  t i i i -  |»<t •• »n ; h u t  th a t b* i-. l ia b le  n 
h o  d ro w n e d  in  n  v e r y  fe w  m in u te s  b y  . t h e  e s c a p e  o f  i lu v u  
e liu n i-iits  i i f  l i f e  fr o m  b in  h o t ly , n o t w ith s ta n d in g  fie  m a y  cm  - 
t in u e  t o  float, f o r  h o u rs  a fte rw a rd s .. T h e  E s q u im a u x  a m i 
o t h e r  A iw tio  t r ib e s  o f  p e o p le  d e l i g h t  t o  u n t o i ls ,  b lu b b e r ,  uud 
o t l t c r  f a t t y  s u b s ta n c e s , h a v in g  b e c u  ta u g h t  b y  t h e i r  in s t in c t  
th a t  th in  f a t t y  d ie t  s e r v e s  t o  r e t a in  w ith in  th e m  th e  h e a t f  
t h e i r  b o d ie s— b u t  h o tv  f  A l l  f a t t y  su lm m u i'c»  a r e  a n t i - f r i o  
t io n u l,  u u d  n o n -p r o d u c t iv e  n f  i i  t r i c i t y .  T im  \i*-oera u .1 
t i s s u e s  o f  th e s e  f a t  e a t  it nr p e o p le  b e c o m e  i t t n i i t g d  w ith  fa t ,  
r e t a r d in g  th e  e v o lu t io n  o f  e le c t r i c i t y  in  t h e i r  s y s te m , a n d  b y  
t h u s  d im in is h in g  tln  i r  in t e r io r  b o a t ,  p r e v e n t in g  th e  s e e r d i '" »  
o f  eXeeswiivu p e r s p ir a t io n ,  b y  w h ic h  t h e ir  o k e t r i c i l y  w o u ld  ' >q 
C a rrie*! o f f  f r o m  t h e i r  b o d ie s , a u d  t h e  c o u a e q u e n t  re d u c t io n  o f  
t h e i r  te m p e r a tu r e .

T h e  p e o p le  a lo n g  tin 1 s h o r e *  o f  th e  M e d ite r r a n e a n  s e a , i :i  
t h e  s o u th  o f  F r a n c o ,  S p a in  a n d  P o r t u g a l ,  d e lig h t  a lso  in  o ily  
fo o d s , n s  a  p ru v e n tiv u  o f  th e  e x c e s s iv e  s e c r e t  io n  o f  p e r s p ir a t io n , 
w ith o n *  I c iv .e w i  m s . , 11 io ra tio n a l*- o t t ie  .r  d ie : .

T i t "  f ir s t  N u p o le o n , in  a  c o n v e r s a t io n  w ith  C o r v ia a r t ,  b is  
c h ie f  p h y s ic ia n , s a id , t h a t  "  h o  h a d  n o  fu ith  in  th e  u rt o f  m e d i
c i n o ;  h u t th a t  h o  p la c e i l  a  h ig h  v a lu e  o n  s u r g e r y .  A n a to m y  
h a d  d e v e lo p e d  a  k n o w le d g e  o f  t h e  h u m a n  o r g a n iz a t io n ,  a n d  
p o s t  tu n r ie in  d is s e c t io n s  h a d  d is p la y e d  th e  oft-.1' -U  o f  d is e a s e , 
o r  o f  i n ju r ie s  t o  v a r io u s  p a r t s  o f  t h e  h u m a n  s y s te m , b y  w h ic h  
t h e  s u r g e o n  c o u ld  p r o f i t ,  h u t  t h a t  n o  s u c h  v a lu a b le  a id  v.49 
o ffo ro d  to  th e  p h y s ic ia n ’,  w h o  h a d  t o  g r o p e  h is  w a y  a s  ben t b o  
C t'iih i, in I lls  a l t ,  input t o  d is c o v e r  th e  c a u s e  a n d  th e  m a t o f  th e  
d is e a s e , u n d  th e n  t o  a d o p t  a u  e x p e r im e n t a l  t r e a tm e n t  t o  
r e m o v e  i t . ’ ’

“ l h i t , ‘T s a id  C o r v ls a r t ,  “  D o e s  y o u r  M a je s ty  n e v e r  t a k e  m c  li*  
c i n e ? ”  “ N o ,”  s a id  N a p o le o n ;  “ W h e n  1 a m  d U o rd u ro d , I 
a b s t a in  fr o m  fo o d , m o u n t  m y  h o r s e ,  a n d  r id e  r a p id ly  s ix t y  
m ile s — m i tu v  r e tu r n  I  b a th e ,  s lo o p  s o u n d ly , a m i  t h e  n e x t  day I 
a m  w a l l .”  T h e  r a t io n a le  o f  t h i s  t r e a t m e n t  is  a s  fo llo w s , v ia :  
T h o  a c t iv e  e x e r c i s e  o n  h o r s e b a c k  p ro d u c e d  f r i c t io n  in  m a n y  
o f  h i"  m u s c le s ,  w h ic h  f r ic t io n  e v o lv e d  p o s it iv e  ulm t r i n i t y ; th is  
r e q u ir e d  re n e w e d  in s p ir a t io n  o f  a tm o s p h e r ic  a i r ,  n e g a t iv e ly

<
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e le c t r i f i e d ,  t o  r c a to r e  th e  e le c t r i c a l  e q u i l ib r i u m ; t h e  u n io n  o f  
th e s e  e le c t r i c i t ie s  d e v e lo p e d  h e a t  a n d  m a g n e t is m , w h ic h  c o n 
d u c te d  t o  th e  s to m a c h  a n d  in te s t in e s  s e r v e d  t o  d i r a t  th e  fo o d  
p r e v io u s ly  t a k e n ,  a n d  w h ic h ,  h a v in g  r e m a in e d  u n d ig e s te d , h a d
o c c a s io n e d  h i s  d is o r d e r . I f  a n y  e x c e s s  o f  e le c t r i c i t y  r e m a in e d  
ill h is  s j-8 t. ru a f t e r  I l ls  r e tu r n  to  th e  p a la c e ,  th o  w a r m  b a th  
c o n d u c te d  i t  f r o m  h im , a u d  s o o th e d  h im  t o  B leep .

S o lo m o n , th e  w is e s t  o f  m e n ,  h a s  l e f t ,  a s  o n e  o f  h is  l e g a c ie s  
to  m a n k in d , t h e  m a x im , “  ap p ro  th e  ro d  a n d  Hpoil th o  c h i ld .”  
N o w  l e t  na e x a m in e  th in . W h e n  c h i ld r e n  w e re  m is b e h a v e d , 
w o re  d e s tr u c t iv e  in  t h e i r  in e f in i t t io n s  a n d  c o n d u c t ,  tvM U o u b  
t o  a a t l io r i t y ,  a n d  w e r e  o t h e r w is e  tr o u b le s o m e  t o  p u re n te  o r  
o t h e r s  h a v in g  t h e  'c h a r g e  o f  th e m ; S o lo m o n , b e in g  u k e e n  
o b s e r v e r  o f  e ffe c t« , r e c o m m e n d e d  p e r s o n a l  c h a s t is e m e n t  w ith  
th o  r o d ,  a n d  im to r a lly  a t t r ib u t e d  t h e i r  b e t t e r  d e p a r tm e n t  
a f t e r  tin* p u n is h m e n t , t o  th e  f e a r  o f  th o  c h i ld  o f  i t *  r e p e t i t io n ,  
a n d  p e rh a p s  w ith  g r e a t e r  s e v e r ity .  T h i s  w a *  p o s s ib ly  a  'in fu rn l 

/ i n c lu s io n  o n  h is  p a r t ,  a t  th e  a g e  in  w h ic h  l ie  l iv e d , a n d  m a y  
Ik* s o  c o n s id e r e d  o v en  a t  th e  p r e s e n t  t im e ,  h u t  th e r e  i s  a n o t h e r  
e x p la n a t io n , m o r e  p h ilo s o p h ic a l  a n d  m o r e  s c ie n t i f ic .  I t  is  a s  
fo llo w s , v iz  : W h e n  p e o p le  a n * in  g o o d  h e a l t h ,  th e y  a r c  u s u a lly  
c h e e r fu l ,  in  g o o d  h u m o u r  w ith  th e m s e lv e s , a m i  a m ia b le  to  
th o s e  a r o u n d  t h e m ;  th e y  d o  n o t  t h i n k  o f  o r  a t te m p t to  p e r 
p e t r a t e  m i s c h ie f  t o  o t h e r s ,  t h e i r  e le c t r i c i t i e s  a r c  in  e q u i l ib r iu m , 
a n d  th e y  d e p o r t  th e m s e lv e s  p r o p e r ty . N o w  l e t  o n e  o r  o t l io r  
o f  t h e i r  e le c t r i c i t i e s  h o  in  e x c e s s ,  im m e d ia te ly  t h o i r  «Uiposi- 
t io n s  b e c o m e  c h a n g e d ;  n o  lo n g e r  a m ia b le ,  t l io y s e e  e v e r y  thing 
a n d  p e r s o n  th r o u g h  a  d is tu r b e d  m e d iu m ; th e y  b e c o m e  s u l le u ,  
c r o s s , c r a b b e d , q u a r r e ls o m e  a n d  d is a g r e e a b le ;  t h e  l e n t  d is 
a p p o in tm e n t  r u f f le s  th e m , a m i th e y  p r o c e e d  to  b e h a v e  i l l .  
N o w  w ith  c h i ld r e n ,  w h e n  th o  r o d  is  a p p lie d  v ig o ro u s ly  t o  t h o i r  
p e r s o n s , t h e  f r i c t io n  p ro d u c e d  b y  th o  b lo w s  e v o lv e s  e le c t r i c i t y  
o f  t h e  k in d  n e c e s s a r y  to  r e s t o r e  th e  h e a lt h y  e le c t r i c  equilibrium 
o f  t h e i r  b o d ie s . W 'h e n  t h a t  is  r e -e s ta b lis h e d  t h e r e  is  a n  e n d  
o f  th e  t r o u b l e ; th e y  b e c o m e  a m ia b le  a u d  g e n t l e .  X l i i s  “j l p t a r y  
m e th o d  o f  c o r r e c t in g  “ lea enfant t e r r ib l e * h a s  g r e a t ly  f a l l e n '  
i n t o  d is u se  in  o u r  t im e s ,  f r o m  th e  o v e r w e e n in g  m a te r n a l  i n 
s t in c t  o f  m a m m a e , w h ic h  is  h o r r if ie d  h v  th e  c r ie s  o f  t h e  B u ffe r in g  
l i t t l e  o n e s , a n d  h e n c e  th e y  d e c r y  a g a in s t  i t .

T h i s  p u n is h m e n t  is  a ls o  w e ll  a d a p te d  t o  th e  a d u lt  h n m a n  
a n im a l ,  i f  w e  a r e  t o  b e l ie v e  a  s ta te m e n t  r e c e n t ly  m a d e  iu  e a u ie  
o f  th e  L o n d o n  n e w s p a p e rs . I t  s e e m s  t h a t  t h e *  B r i t i s h  P a r l i a 
m e n t ,  w ith in  a  fe w  y e a r s  p a s t ,  h a d  r e -e s ta b lis h e d  C o rp o re a l 
p u n is h m e n t  w i t h  th e  c a t -o ’-u in e - ta ils  a t  a  w h ip p in g  p o s t  fo r  a
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c e r ta in  c la s s  o f  c r im in a ls ,  w h o so  c r im e s  h a d  b e c o m e  a la r m in g ly  
n u m e ro u s . S i n c e  th e  r e - in t r o d u c t io n  o f  th e  w h ip p in g  p o s t  
a n d  i ts  a c c o m p a n y in g  p u n is h m e n t , th o s e  c r im e s  h a v e  a lm o s t  
c e a s e d  t o  e x i s t  L e t  o t h e r  p e o p le  p r o t i t  b y  th e  e x a m p le .

I t  i s  r e m a r k a b le  t h a t  th r o e  s u c h  e m in e n t  m e n  a s  S o lo m o n , 
N ic h o la s  f ,  o f  R u s s ia ,  a n d  N a p o le o n  B o n a p a r t e ,  s h o u ld  e a c h  
u s e  in  a  d if fe r e n t  w a y  th e  p o w e r s  o f  e le c t r i c i t y  s u c c e s s fu lly , 
a n d  y e t  b e  ig n o r a n t  o f  th e  p o w e rs  th e y  w o re  d e v e lo p in g . 
S o lo m o n  b y  b is  ro d  c o r r e c t in g  th o  w ilfu l c a p r ic e s  o f  c h i ld h o o d , 
N ic h o la s  I ,  r e m o v in g  th o  e f fe c ts  o f  f r o s t  b ite s ,  a n d  N a p o le o n  
r e s t o r in g  h i m s e l f  t o  h e a lt h , e a c h  b y  th o  e v o lu t io n  o f  e le c t r i c i t y .

L e t  n s  t u r n  n o w  t o  th o  f o u r t h  c la s s  o f  v e r t e b r a t e  a n im a ls , 
w h ic h  a s  a  g e n e r a l  ru le  l iv e  in  t h e  w a t e r ,  a n d  p r o m in e n t  in 
t h i s  c la s s  a r e  f is h e s . “  A  f is h  b r e a t h e s  b y  m e a n s  o f  i t s  g i l l s ,  
e x t r a c t in g  t h e  a i r  fr o m  th o  w a te r  in  w h ic h  i t  l iv e s , a n d  r e je c t 
in g  th o  w a te r ,  w h ic h  c a r r ie s  o f f  w h a te v e r  p o s i t iv e  e le c t r ic i t y  
t h a t  m a y  h a v e  b e e n  e v o lv e d  b y  i t s  m u s c le s  in  i t s  m o tio n s / ' 
T h i s  le a v e s  th o  fish  i n  a  c o n d it io n  o f  n e g a t iv e  e le c t r i c i t y ,  l ik e  
t h a t  o f  th e  w a te r  iu  w h ic h  i t  l iv e s ,  a n d  h a v in g  b u t  o n e  e le c 
t r i c i t y ,  i t  i s  co ld  b lo o d e d — w a rm  b lo o d e d  a n im a ls  h a v in g  t h e ir  
b lo o d  w a rm e d  b y  th e  u n io n  o r  c o n ju n c t io n  o f  o p p o s ite  
e le c t r i c i t ie s .  “ F i s h  a r e  n e a r ly  in s e n s ib le  t o  p a in , f r o m  th e  
s a m e  e a n s o ,”  a s  a ll  p a in  in  a n im a ls  r e s u lt s  fr o m  a  d is tu r b a n c e  
o f  th e  e le c tr ic a l  e q u il ib r iu m  o f  t h e i r  b o d ie s . “  T h e  t e m p e r a 
tu r e  o f  f is h  is  o n ly  2 °  w a r m e r  th a n  t h a t  o f  th e  w a t e r  in  w h ic h  
th e y  l iv e . T h e y  h a v e  s m a l l .b r u in s  iu  c o m p a r is o n  t o  th o  s iz e  
o f  t h e ir  b o d ie s — c o n s id e r a b ly  s m a l le r  in  p r o p o r t io n  th a n  th e y  
a r e  in  b ir d s  o r  m a m m a l ia ."  T h i s  a c c o u n ts  f o r  t h e i r  in s .  m o
b i l i t y  to  p a in , “ b u t  th o  n e r v e s  c o m m u n ic a t in g  w ith  th o  b r a in ,  
a r e  a s  la r g e  in  fish  p r o p o r t io n a te ly  a s  in  e i t h e r  b ird s  o r  i^iam - 
jn n lin . T h e  s e n s e s  o f  s ig h t  a n d  h e a r in g  a r e  w e ll  d e v e lo p e d  
in  f is h , a s  o r e  a ls o  th o se  o f  s m e ll  a m i ta s te , p a r t ic u la r ly  th a t  
o f  s m e ll ,  w h ic h  c h ie f ly  g u id e s  th e m  t o  t h e i r  fo o d . T h i s  s e n s e  
is  v e ry  k e e n ,  m o r e  s o  th a n  in  m a n y  o t h e r  a n im a ls ,  a n d  t h u s  i t  
is  th a t s t r o n g  s m e l l in g  b a its  a r e  s o  s u c c e s s fu l  in  f is h in g / '

F i s h  a ro  r e m a r k a b ly  fe c u n d . T h e r e  is  n o t h in g  in  th e  
a n im a l w o rld  th a t c a n  h e  c o m p a r e d  w ith  t h e m , u n le s s  i t  b e  
s o m e  s p e c ie s  o f  in s e c ts .  T h e  c o d f is h  y ie ld s  i t s  e g g s  iu  
i r i i l l im i- , f r o m 'a  s tu r g e o n  h a v e  b e e n  t a k e n  s e v e n  m ill io n s  o f  
e g g « , f lo u n d e r  p r o d u c e s  1 .2 0 0 ,0 0 0 ,  th e  s o le  1 ,0 0 0 ,0 0 0 ,  m m  k c r o l  
60<V,0(H), a n d  b o  o n . T h e s e  e g g s ,  i f  th e y  b e  n o t  v iv ifie d  b y  th e  

m i l t  o f  th e  m u le  f is h , ju s t  r o t  a w a y  iu  th e  s e a ,  a n d  n e v e r  c o m e  
t o  fife a t  a l l ,  a n d  a r c  o f  n o  v a lu e  e x c e p t  p e rh a p s  a s  fo o d  to  
s o m e  m in o r  a u im a ls  o f  th o  d e e p .
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I t  is  n o w  w e ll k n o w n , t lm t  th o  im p r e g n a t io n  o f  f ish  e g g s  is  
a  p u r e ly  e x t e r n a l  n e t  t o  t l io ir  b o d ie s , f is h  h a v in g  n o  o r g a n a  
o f  g e n e r a t io n .  I t  i s  th is  w o n d e r fu lly  e x c e p t io n a l  p r in c ip le  in  
th e  l i f e  o f  f is h , t h a t  l ia s  g iv e n  r i s e t o t l i o  a r t  o f  p is c ic u l t u r e ,  *. r. 
th e  a r t i f i c ia l  im p r e g n a t io n  o f  th e  e g g s  o f' f is h , fo r c ib ly  e x u d e d  
fr o m  t h e i r  b o d ie s ,  w h ic h  a r e  b r o u g h t  i n t o  c o n t a c t  w i t h  th o  
m i l t  o f  th e  m a le  f is h  in d e p e n d e n t  a l t o g e t h e r  o f  th e  a n im a l .

T h o  p r in c ip le  o f  f is h  l i f e  w h ic h  b r in g s  th e  m a le  a n d  fe m a le  
fis h  t o g e t h e r  a t  t h e  p e r io d  o f  s p a w n in g  i s  u n k n o w n . S o m o  
n a tu r a l is t s  h a v e  su p p o s e d  t h a t  th o  fum  d o  n o t  g a t h e r  i n t o  
s h o a ls  t i l l  t h e y  a r e  a b o u t  t o  p e r fo r m  th e  g r a n d e s t  a c t io n  >•£ 
t h e i r  n a t u r e ,  a n d  t h a t  t i l l  t h e n  e a c h  a n in n i l  l iv e s  a  s e p a r a te  - 
a n d  in d iv id u a l  life - ; b u t  th is  d o e s  n o t  s u g g e s t  th e  a t t r a c t io n  
w h ic h  b r in g s  th e m  in t o  th is  a s s o c ia t io n .

I  w il l  v e n tu r e  u p o n  a n  e x p la n a t io n . T h e i r  in s t in c t  t e a c h e s  
th e m  t h a t  t h e i r  e g g s ,  w h e n  r e a d y  to  b e  d is c h a r g e d  fr o m  t h e i r  
b o d ie s , m u s t  h e  d e p o s ite d  in  w a r m e r  w a t e r  th a n  t h a t  in  
w h ic h  th e y  h a b itu a lly  s w im . H a v in g  b u t  o n e  e le c t r i c i t y ,  t h e  
n e g a t iv e ,  w h ic h  is  th e  s a m e  a s  t h a t  in  w h ic h  th e y  l iv e ,  n o  v i l i 
f ic a t io n  o f  t h e i r  e g g s  c o u ld  t a k e  p la c e  i f  d u ly  c o m m in g le d  
w ith  t h e  m i l t  o f  th e  m a le  f is h  in  m id  o c e a n , b u t  a t t r a c t e d  b y  
th e  w a r m e r  w a te r  o f  r iv e r s  a t  t h e i r  s o u r c e s ,  o r  in  lo c h s  o r  
h a y s  s h e lte r e d  fr o m  th e  w a v e s  o f  th e  s e a , w h e re  in  t h e i r  
S h a llo w s  v e g e ta b le  fo o d  is  a lw a y s  g r o w in g  a t  t h e  b o t to m  fo r  
th e  s u p p o r t  o f  th e  y o u n g  f r y ,  w h e n  th e y  s h a ll  b o  b a tc h e d , 
th e y  h a s te n  i n  im m e n s e  s h o a ls  f o r  m u tu a l  p r o te c t io n  f r o m  
th o rr  e n e m ie s , t o  th e s e  ly in g - in  p la c e s ,  w h e r e  t h e  e g g s  o r  p k j  
o f  (h e  fe m a le , a n d  th e  m i l t  o f  th o  m a le  a r c  c o n t ig u o u s ly  
d e p o s ite d  o n  t h e  r o c k s  o r  in  t h e  g r a v e l  a t  th e  b o t to m . T h o  
p o s it iv e  e le c t r i c i t y  o f  th o  w a r m  w a t e r  d e r iv e d  fr o m  th e  f r i c 
t io n a l  a c t io n  o f  s u n l ig h t  u p o n  th e  r o c k s  a n d  s a n d  o n  th e  
b o t to m  o f  th e  s h a llo w  w a t e r s  in  w h ic h  th e  e g g s  o f  th e  f i s h  
h a v e  b o o n  d e p o s ite d , a s  w e ll  a s  u p o n  th o  e g g s  th e m s e lv e s  
c o m in g  i n  c o n t a c t  w ith  th e  n e g a t iv e ly  e le c t r m o d  e g g s  a n d  
m i l t  e v o lv e s  h e a t ,  a n d  w ith  i t  m a g n e t is m , a n d  in  u u o  t im e  
th e  y o u u g  f r y - a r e  f u l ly  d e v e lo p e d , v iv if ie d  b y .t h e s e  e le m e n ts  
o f  l i f e ,  b r e a k in g  t h e  o u te r  m e m b ru n o  o r  s h e l l  o f  th e  e g g s  c o n 
t a in in g  th e m , a lr e a d y  d is te n d e d  a n d  t h in n e d  b y  th e  g r o w th  
o f  th e  e m b r y o  w i t h in ,  e m e r g in g  in to  fu ll  l i f e  in to  th o  e le m e u t  
w h e r e  th e y  a r c  t o  h a v e  t h e i r  b e in g . O f  c o u r s e , th e  h a t c h in g  
o f  1 l ie  e g g s  o f  f is h  is  n o t  u n ifo r m  a s  t o  t im e  in  d i f f e r e n t  s p e c ie s ’, 
s o m e  r e q u ir in g  a  lo n g e r  p e r io d  th a n  o t h e r s  t o  a t t a in  t h e  
m a t u r i t y  o f  t h e ir  d e v e lo p m e n t.

H e r e  w e  h a v e  a  r e m a r k a b le  i l lu s t r a t io n  o f  th e  p r o d u c t io n  o f
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life  1-y e le c t r i c i t y  a n d  m a g n e t is m , o u ts id e  o f  th e  b o d ie s  o f  th e  
p a r e n t  f i s h ; w h ile  p e r h a p s  in  a lm o s t  e v e r y  o t h e r  c la s s  o f  a n im a l 
l ife  i t  is  d e v e lo p e d  w ith in  t h e  b o d y  o f  t h e  f e m a le ,  a f t e r  im p r e g 
n a t io n  b y  th e  m a le  a n im a l ,  s h o w in g  m o s t  c o n c lu s iv e ly  t h a t  t h e s e  
im p o n d e r a b le s  a r e  a lw a y s  p r e s e n t  n s  w e ll  a t  t h e  c o m m e n c e 
m e n t  o f  l i f e  n s  d u r in g  i t s  c o n t in u a n c e ,  w h ile  i t  h a s  b e e n  
d e m o n s tr a te d  t im e  a n d  a g a in ,  t h a t  w h a te v e r  d e c r e a s e s  th e  r-i.-t 
vila: o f  a n  a n im a l  d im in is h e s  a ls o  t h e  e v id e n c e  o f  th e  e le c 
t r i c i t y  w ith in  i t ,  u n t i l  a f t e r  d e a t h  i t  c e a s e s  a l to g e th e r .  A r e  w o 
n o t  r ig h t ,  th e r e fo r e , in  c o n c lu d in g  t h a t  e le c t r i c i t y ,  m a g n e t is m , 
a n d  h e a t  a r e ,  in  c e r t a in  r e la t io n s  t o  e a c h  o t h e r ,  e le m e n ts  o f  
© v ery  l i f e ?

O x y g e n  g a s  is  a  s u p p o r te r  o f  c o m b u s t io n , ns i t  a lso  is  o f  l i f e ,  
w h ic h  in  m e t  is  o n e  fo r m  o f  c o m b u s t io n . I t  is  n e g a t iv e ly  
e le c t r i f i e d ,  a n d  i t  is  b o c a u s o  i t  is  s o  e le c tr i f ie d  t h a t  i t  s u p p o r ts  
b o t h  l i fe  a n d  c o m b u s t io n . L e t  u s  i l lu s t r a t e  th is . T h e  a tm o s 
p h e r e ,  co m p o s e d  o f  u itr o g o n  a n d  o x y g e n  g a s e s  f o r  th e  m o st 
p a r t ,  w ith  a  s l i g h t  a d m ix tu r e  o f  o t h e r  g a s e s  a n d  w a te r y  v a p o u r , 
w h ic h  l a s t  c o n ta in s  a  la r g o  p o r t io n  o f  o x y g e n  g a s , is  n e g a -  if 
t iv o ly  e le c tr i f ie d . W o o d , c o a l , a n d  v e g e ta b le  s u b s ta n c e s , in  a  > ij  , 
d r y  s t a t e ,  a r e  p o s i t iv e ly  e le c tr i f ie d . N o w  w h e n  w o  h a v e  o n  
o u r  h e a r th s  w o o d  a s fu e l ,  a n d  f r o m  t h e  c o n d it io n  o f  th e  w o o d  
a s  w e ll  a s  t h a t  o t  t h e  a tm o s p h e r e  t h e  c o m b u s t io n  o f  t h e  w o o  l 
i s  a lo w  a n d  s lu g g is h , w o a p p ly  a  p a ir  o f  b e l lo w s  to  h a s t e n  i t  
t h e  c o m m o n  e x p la n a t io n  o f  th is  u se  o f  th e  b e llo w s  i s ,  th a t  i t  
b r in g s  m o r e  o x y g e n  g a s  in to  c o n t a c t  w ith  th e  s l ig h t ly  k in d le d  
w o o d  th a n  t h e  a tm o s p h e r e  n a tu r a l ly  fu r n is h e s , a n d  h e n c e  th e  
c o m b u s t io n  is  q u ic k e n e d . T h i s  is  t r u e ,  b u t  i t  a l s o  b r in g s  
a s s o c ia te d  w it h  th e  o x y g e n  g a s  i t s  n e g a t iv e  e le c t r i c i t y ,  w h ic h  
c o m in g  in t o  u n io n  w ith  th e  p o s i t iv e  e le c t r i c i t y  o f  th e  t iro  a n d  
th e  w o o d  a lr e a d y  s l ig h t ly  h e a te d , p r o d u c e s  in c r e a s e d  h e a t ,  
w h ic h  th e  a d d it io n a l  o x y g e n  g a s  th u s  s u p p lie d  n o u r is h e s  in to  
f la m e , a n d  th e  f i r e  is  p r o p e r ly  k in d le d . P o ta s s iu m  th r o w n  
in t o  a  v e sse l o f  o x y g e n  g a s , b u r s ts  in t o  tb o  m o s t  b r i l l i a n t  
fia rn o  fr o m  th e  s a m e  c a u s e , th e  p o ta s s iu m  b e in g  p o s it iv e ly  
e le c t r i f ie d  i n  $  h ig h  d e g r e e  a n d  so  i t  i s ,  b u t  in  a  le s s o r  d e g r e e ,
W ith  th e  o t h e r  m e ta l lo id s .

I n  re g a r d  to  th e  n o n -p r o d u c in g  a n d  n o n -c o n d u c t in g  p o w e rs  
o f  e le c t r i c i t y  b y  fa t ty  o r  o le a g in o u s  s u b s ta n c e s , a  v e ry  r e m a r k 
a b le  f a c t  h a s  b e e n  d e v e lo p e d  in  r e la t io n  t o  th e  h u m a n  fa m ily .

I t  h a s  fo r  a  l o n g  t im e  b e e n  o b s e r v e d  th a t  in  c o u n tr ie s  w h e r e  
th e  s u g a r  c a n e  lm s  b e e n  c u lt iv a te d , a n d  w h e r e  s u g a r  h a s  b e e n
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m a n u fa c tu r e d  fr o m  its  e x p r e s s e d  ju i c e ,  th e  n e g r o e s  e m p lo y e d  
in  m a k i n g  i t  g r o w  e n o r m o u s ly  f a t  fro m  t in ; u n r e s tr ic te d  u sé  o f  
th e  w o rm  ju ic o  o f  th o  e x p r e s s e d  c a n o  d u r in g  tin* p r o c e s s  o f  
b o il in g . F r o m  th is  fo o d , l i k e  th e  w h a le ,  th e y  b e c o m e  ^ur- 
ro u n d e d  b y  a n  e n v e lo p  o f  f a t ,  o s  d o  a ls o  th o  i n t e r io r  o r g a n s  
o f  th e ir  b o d ie s . T h is  f a t  i s  a n t i - f r ic t io n a l  a n d  p r e v e n ts  th e  
e v o lu t io n  o f  e le c t r i c i t y ,  w h ic h  in  t h e  a b s e n c e  o f  t h e  fa t  w o u ld  
b o  d e v e lo p e d . H e n c e  th e s e  la b o u r e r s  c o u ld  n o  lo n g e r  h e  p r o -  
c r e a t iv e , a n d  a s  t h e ir  la b o u r  w a s  v e ry  e x h a u s t in g ,  th e  n e c e s 
s i t y  fo r  a  n e w  g a n g  o f  l a b o u r e r s  e v e ry  fo u r  o r  l iv e  y e a r s  b e 
c a m e  e s ta b lis h e d  o n  s u g a r  p la n ta t io n s . T h i s  f a c t ,  iti s u g a r  
p r o d u c in g  c o u n tr ie s ,  h a í  k e p t  a liv e  and  c o n t in u e d  th e  n e g r o  
s la v e  tra d e  t o  th is  da}-— an d  w h e r e  i t  h a s  b e e n  a b o lis h e d  a u d  
th o  c o o lie  t r a d e  s u b s t itu te d  fo r  i t ,  t h e  s a m o  re s u lta  o b ta in .  
N o  w o m e n  a r e  s e n t  to  th e  p la n ta t io n s  w i t h  th o  c o o li  o s , f o r  
th e y  b e c o m e  l ik e  n e g r o e s , v i r tu a lly  e m a s c u la te d  b y  t h e  
a b s e n c e  o f  t h e ir  e le c t r ic i t y .  S o  t h a t  w c  m a y  a t t r ib u t e  t o  th e  
lySa o f  e le c t r ic i t y  in  th e  p r o d u c e r s  o f  s u g a r  th o  g r e a t  o b s t a c le  
t o  th e  a b o li t io n  o f  s la v e r y  f o r  s o  lo n g  a  t im e  in  th e  B r i t i s h  
W e s t  I n d ie s ,  a n d  a t  th e  p r e s e n t  m o m e n t  in  th e  S p a n is h  Ife lau d a, 
in  B r a z i l ,  a n d  e ls e w h e r e  a s  i t  e x is ts .

T h e  s a m e  d e t e r io r a t in g  in f lu e n c e s  u p o n  t h e i r  o r g a n iz a t io n  
fr o m  fa tn e s s ,  in  o t h e r  p o r t io n s  o f  th e  h u m a n  r a c e ,  a p p e a r  in  
v a r io u s  p a r ts  o f  th e  w o r ld , p r e v e n t in g  th e  d e v e lo p m e n t  o f  
t h e i r  e le c t r i c i t y  a n d  m a g n e t is m , b y  w h ic h  t h e i r  a n im a l 
fu n c t io n s  a r e  im p a ir e d , a n d  t h e i r  in te l le c tu a l  fa c u lt ie s  g r e a t ly  
w e a k e n e d . T h e  E s q u im a u x , F i n s ,  L a p s ,  a n d  a ! I in h a b i t a n t s  o f  
h ig h  n o r th e r n  c l im a t e s ,  r e q u ir in g  a  f a t t y  an d  c a r b o n a c e o u s  
fo o d , a r o  e x a m p le s  o f  th is  c h a r a c t e r .  T h e  in fe r e n c e  t o  h o  
d ra w n  fr o m  th is  r e m a r k a b le  f a c t  is  th a t  s u c h  p e rs o n s  a s  a r o  
o p p o se d  to  an  in c r e a s e  o f  p o p u la t io n , a n d  w h o  r e s is t  th e  i n 

ju n c t i o n  to  th e  P a t r i a r c h s  o f  “ g o in g  f o r t h ,  m u lt ip ly in g  a n d  
r e p le n is h in g  t h e  e a r t h ,”  s h o u ld  s e l e c t  fo r  t h e i r  c o m p a n io n s  in  
l i f e  th o  f a t t e s t  p e r s o n s  o f  th o  o p p o s ite  s e x  t h a t  th e y  c a n  f in d , 
a n d  th e y  w ill  b e  re w a r d e d  b y  a n  im m e n s e  r e d u c t io n  in  t h e i r  
h o u s e h o ld  a n d  e d u c a t io n a l  e x p e n s e s  w h e n  c o m p a re d  w ith  
t h o s e  o f  t h e i r  n e ig h b o u r s  w h o  c h a n c o  to  b o  o f  a  le a n  k in d -

I n  c o n n e c t io n  w ith  th is  s u b je c t  o f  c o n t in u in g  a  s p e c ie s  o f  
a n im a l ,  I  m a y  m e n t io n  t h a t  in  E u r o p e ,  a s  w e ll  ns in  th is  
c o u n tr y ,  a  v e r y  m is ta k e n  n o t io n  e x is ts  a s  t o  th e  b e s t  a g o  nr 
w h ic h  y o u n g  c a t t l e  s h o u ld  b e  p r o p a g a te d . T h e  p r e v a i l in g  
id e a  is  th a t  h e ife r s  s h o u ld  n o t  b e  a llo w e d  t o  b e a r  t h e i r  o l l -  
p p r iu g  b e fo r e  th e y  a r e  fo u r  y e a r s  o ld , a n d  in  th o  s t a t e  o f  P e n n -
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B y lv a n ia  t h e y  a r c  n o t  ta x a b le  b e fo r e  t h e y  h a v e  a t ta in e d  th a t  
a g e . N o w , th is  is  a  fa l la c y ,  as  1  h a v e  a b u n d a n t ly  te s te d  d u r 
i n g  th a  l a s t  tw e n ty  y e a r s .  T h a v e  t h o u g h t  th a t  n a tu ro  w a s  (h o  
b e s t  g u id e  iu  s u c h  c a s e s ,  a n d  a c c o r d in g ly ,  a s  m y  a n im a ls  a re  
a lw a y s  W ell c a r e d  fo r , m y  h e i f e r s  a r c  s u f f ic ie n t ly  d e v e lo p e d  
a m i m a tu r e d  w h e n  n in e  m o n th s  o ld  to  r e c e iv e  th e  m a s c u lin e  
im p r e g n a t io n ,  a n d  to  u n d e r g o , a f te r w a r d s , a h e a l t h y  g e s t a t io n ,  
a n d  to  p ro d u c e  t h e i r  y o u n g  w h e n  a b o u t  e ig h te e n  m o n th s  o ld . 
B y  m y  s y s te m  o f  b r e e d in g ,  t h e r e  is  a  s a v in g  in  th e  e x p e n s e  o f  
s u p p o r t in g  y o u n g  h e i f e r s  d u r in g  tw o  y e u r s  a n d  a  h a l f  o v e r  th e  
c o m m o n  m e th o d . M y  h e r d  o f  c o w s  th u s  p ro d u c e d  w ill  c o m 
p a re  f a v o r a b ly  in  s iz e ,  p ro d u c e  o f  m i lk ,  c r e a m  a n d  b u t te r ,  a n d  
h e a lth fu l  n e s s  w ith  a n y  h e r d  o f  s im ila r  n u m b e r s  o f  co w s  iu  th is  
c o u n tr y . I  d o  n o t  r e m e m b e r  t o  h a v e  h a d  a  s ic k  c o w  o r  h e if e r  
d u r in g  th e  lu s t tw e n t y  y e a r s .  B u t  I  h a v e  e x c e e d e d  e v e n  th is  
e a r ly  p ro p a g a tio n  o f  th e ir  s p e c ie s .  L a s t  y e a r  a  y o u n g  h e if e r  
o f  m in e , o n ly  fo u r  m o n th s  o ld , m a n ife s t in g  a  d e s ir e  fo r  c o p u 
l a t io n ,  w a s  p e r m it te d  t o  r e c e iv e  th e  m a le  im p r e g n a t io n , b h o  
d u ly  c o n c e iv e d , a n d  b e fo r e  s h e  w a s  fo u r t e e n  m o n th s  o ld  sh o  
b o r e  a  h e a lth y  m a le  c a lf .  T h e  h e if e r  h e r s e l f ,  a p p a r e n t ly , w as 
n o t  in c o m m o d e d  b y  th e  e v e n t ,  a n d  c o n t in u e d  to  e n jo y  e x c e l 
l e n t  h e a l t h ;  a n d  s o m e  s i x  w e e k s  a f t e r  th e  b ir t h  o f  h e r  c a l f  s h e  
a g a in  re c e iv e d  th e  m a le  im p r e g n a t io n . T h is  h e i f e r  w as r e a r e d  
u n d e r  th e  s t im u la t in g  in llu c m c e  o f  th e  a s s o c ia te d  b lu e  a n d  
p la in  g la s s ,  w h ic h  h a d  h a s te n e d  i ts  d e v e lo p m e n t  th r e e  y e a r s  
a n d  a  h a lf . N o w , a p p ly  th is  d is c o v e r y  to  th e  r e a r in g  o f  d o 
m e s t ic  a n im a ls  th r o u g h o u t  th e  w o r ld , a n d  b e g in  t o  c s t im a to  
th e  b e n e f i t  t o  m a n k in d  to  b o  d e r iv e d  fr o m  th e  r e d u c e d  e x 
p e n s e s  in  p r o d u c in g  th e m  a n d  t h e  g r e a t  g a in  th a t  w ill  r e s u l t  
m  in c r e a s in g  th e  n u m b e r  o f  a n im a ts  to  b e  r a is e d  iu  a n y  g iv e n  
p e r io d  o f  t im e ,  a n d  s o m e  fa in t  i d e a  m a y  b e  fo rm e d  o f  th e  g r e a t  
v a lu e  o f  th is  d is c o v e r y  iu  th is  s in g le  b r a n c h  o f  h u m a n  in 
d u s try .

A  w id e -sp re a d  e r r o r  in  a g r ic u l tu r e  e x is t s  in  E u r o p e , a s  w e ll  
a s  in  tb is  c o u n tr y , a n d  lia s  e v e n  b e e n  m a in ta in e d  in  b o o k s  o f  
s c ie n c e . I t  is  “  t h a t  u n d e r n e a th  la r g e  t r e e s  v e g e ta t io n  d ro o p s  
a n d  la n g u is h e s , o v e n  w h e n  t h e  s h a d e  is  n o t  v e r y  in t e n s e .”  
g o m e  y e a r s  a g o  I  h a d  o c c a s io n  to  p lo u g h  u p  t h e  so d  w h ic h  
c o v e r e d  a  s m a ll  o r c h a r d  o f  a p p le  a n d  c h e s t n u t  t r e e s  o n  m y  
fa r m . A l l  th e  t r e e s  w e re  o ld  a n d  la rg o . I  c a u s e d  th e  f ie ld  t o  
b e  w e ll  m a n u re d , e v e n  to  th e  b o t t o m  o f  th e  t r u n k s  o f  a l l  th e  
t r e e s .  W h e n  th e  g r o u n d  w a s  w e ll  b r o k e n  u p , I  d ir e c te d  m y  
f o r m e r  t o  m a r k  o u t  d r i l ls  fo r  s u g a r  b e e ts ,  a u d  t o  p la n t  t h e  se e d
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c lo s e  u p  t o  t h e  t r u n k s  o f  a ll  t h e  t r e e s .  T ie  lo o k e r ! u t m e  w ith  
a s to n is h m e n t ,  a n d  s a id  : “  W h y ,  s i r ,  p la n t  so  c lo n e  t o  th e  t r e e s  ? 
N o t h in g  e v e r  g ro w n  u n d e r  th e  s h a d e  o f  t r e e s ! ”  I  r e p lie d  
t h a t  I  h a d  h e a rd  s u c h  u s ta te m e n t  b e fo r e , h u t  t h a t  I  d id  n o t  
t h i n k  i t  t o  b e  w e ll  fo u n d e d . T h a d  s e e n  to o  m a n y  w o rd s , 
p u c k e rs  a n d  b r a m b le s  g r o w in g  lu x u r ia n t ly  u n d e r  t r e e s  a ll  o v e r  
t h e  c o u n t r y  t o  a t t a c h  a n y  c r e d e n c e  t o  i t .  “ D o  a s  I  t e l l  y o u  ;  
p la n t  th e  s e e d  c lo s e  to  t h e  t r e e s ,  a n d  le a v e  th e  r e s u l t  t "  t a k e  
c a r e  u f  i t s e l f .”  M r  f a r m e r  w a s  s o  m u c h  a s to u n d e d  b y  vrhaL h e  
c o n s id e r e d  m y  fo o lis h  d ir e c t io n s ,  t h a t  l ie  w e n t  o v e r  t o  s o m e  
f a n n e r s  w h o  w e r e  p la n t in g  t h e i r  s e e d  in  n e ig h b o u r in g  f ie ld s , 
a n d  to ld  th e m  o f  t h e  a b s u rd  d ir e c t io n s  I  h a d  g iv e n  h im . I n  
t h e  fu ln e s s  o f  t h e i r  n e ig h b o u r ly  k in d n e s s ,  th e y  c a m e  o v e r  t o  m e  
t o  e n l ig h t e n  m e  o n  th e  s u b je c t  o f  f a r m in g .  “ Y o u r  m a n  te l l s  
u s ,”  s a id  o n e  o f  th e m  t o  m e , “  t h a t  y o u  h a v e  to ld  h im  t o  p la n t  
s u g a r  b e e t  s e e d  c lo s e  t o  th e  t r u n k s  o f  y o u r  b i g  c h e s t n u t  t r e e s .  
W o  h a v e  c o m e  o v e r  t o  t e l l  y o u , w h a t  y o u  m a y  n o t  k n o w , th a t  
n o  p la n t  w i l l  g r o w  u n d e r  th e  sh a d e  o r  t r e e s ,  a n d  to  d is s u a d e  
y o u  fr o m  a t t e m p t in g  t o  m a k e  th e m  g r o w  th e r e .  W e  h a v e  
b e e n  f a n n in g  S o  y e a r s ,  a n d  o u r  fa th e r s  b e fo r e  u s  a l l  t l i c i r  l iv e s , 
a n d  w e  h a v e  n e v e r  h e a r d  o f  s u c h  a  t h i n g  a s  p la n t in g  f o r  a  
c ro p  u n d e r  th e  s h a d e  o f  t r e e s .  P r a y  d o n ’t  t ry  i t . ”  I  th a n k e d  
th e m  f o r  t h e i r  s o l ic i tu d e , b u t  to ld  th e m  t h a t  “  i t  w a s  a n  e x p e r i 
m e n t ;  i f  i t  s h o u ld  fa i l ,  t h e  lo s s  o f  a  fe w  s e e d  a n d  a  l i t t l e  l a b o u r  
w e re  a l l  t h a t  w o u ld  b o  in v o lv e d  in  i t ;  a n d  i f  i t  s h o u ld  s u c c e e d ,  
i t  w o u ld  e x p lo d e  a n d  b a n is h  a  v e r y  m is c h ie v o u s  an d  e x p e n s iv e  
fa l la c y  in  a g r i c u l t u r e ;  l i t t l e  h a r m  w a s  t o  b o  a p p r e h e n d e d  fr o m  
i t . ”  T h e  f a r m e r  f in d in g  m e  d e te r m in e d , s a id , “  Y o u  g e n t l e 
m e n  f r o m  th e  c i t y ,  c o m e  in t o  th e  c o u n tr y ,  b u y  la n d , e r e c t  
e x p e n s iv e  b u i ld in g s , p u r c h a s e  h ig h  p r ic e d  s t o c k  o f  a ll  k in d : ; ,  
e n d  e v e r y  n e w  ta n g le d  to o l  o r  la b o u r  s a v in g  m a c h in e  th a t  is  
a d v e r t is e d , h i r e  p e o p le  a n d  g o  t o  w o r k , an d  t h i n k  y o u  tiro  
f a r m e r s ;  b u t  I  h a v e  n e v e r  k n o w n  o n e  o f  y o u  to  m a k e  e v e n  
h is  e x p e n s e s  o u t  o f  h is  fa r m in g .  Y o u  h a d  a l l  m u c h  b e t t e r  d o  
a s  y o u r  n e ig h b o u r s  d o  t h a n  s t r i k e  o u t  in t o  n e w  p a th s .”  I  
r a id  t o  h im , “ y o u r  r e b u k e  is  j u s t ,  a n d  w h a t  y o u  sa y  i s  n o  
d o u b t  t r u e ;  I  a c k n o w le d g e  i t  t o  b e  t r u e  in  m y  c a s e . I  k n o w  
v e r y  l i t t l e  o f  a n y t h i n " ,  b u t  I  c o u ld  n o t  t h i n k  f o r  a  m o m e n t  o f  
t a k i n g  u p  t h e  t im e  o f  m y  f a r m in g  n e ig h b o u r s  b y  a s k in g  th e m  
L o w  lo  m a n a g e  m y  f a r m ;  J  m u s t  le a r n  i t  a s  b e s t  I  c a n  w i t h o u t  
t a x in g  t h e i r  n e ig h b o u r ly  k in d n e s s ,  a n d  th is  e x p e r im e n t  o f  
m in e  is  o n e  o f  m y  e a r ly  le s s o n s  i n  f a r m in g .”  1 'in a l ly ,  t h e s e  
g o o d  p e o p le  t o o k  t h e i r  le a v e , a n d  m y  b e e t  s e e d  w e r e  p la n te d  
a c c o r d in g  t o  m y  d ir e c t io n s . I n  d u e  t im e  th e y  g e r m in a te d ,



fttnl b e g a n  t o  g r o w , a n d  t o  th e  s u r p r is e  o f  m y  f a r m e r  th e  
p la n ts  ns t h e y  g re w  b e c a m e  s t r o n g e r  a n d  la r g e r  a t  th e  b o t to m  
o f  I lie  t r u n k s  o f  th e  la r g e s t  t r e e s  th a n  th e  o t h e r  p la n ts  w o re  
in  th e  o p e n  s p a c e s  in  o t h e r  p a r t s  o f  th e  f ie ld . T h i s  d if fe r e n c e  
c o n t in u e d  t o  in c r e a s e  a s  th e  s e a s o n  a d v a n c e d , a n d  w h e n  th e  
t im e  h a d  a r r iv e d  fo r  g a t h e r in g  t h e m , th e  g r e a t e s t  c o n tr a s t  
w a s  p e r c e p t ib le  b e tw e e n  th o s e  t h a t  h a d  g r o w n  u n d e r  th e  
sh a d e  o f  th e  t r e e s ,  e v e n  <>f th e  la r g e s t ,  a n d  th o s e  w h ic h  h a d  
g ro w n  in  th e  o p e n  s u n l ig h t .

A t  th is  t im e  th e  s a m e  k in d  n e ig h b o u r s  w h o  h a d  v is i t e d  m e  
in  th e  p re v io u s  s p r in g  to  a d v is e  m e  a g a in s t  p la n t in g  m y  see d  
u n d e r  th e  s h a d e  o f  t h e  t r e e s ,  w e r e  g a t h e r in g  t h e ir  a u tu m n  
c r o p s  in  th e  a d ja c e n t  f ie ld s . I  w o n t o v e r  t o  th e m  a n d  a s k e d  
th e m  i f  th e y  w o u ld  l ik e  to  se o  m y  b e e t  c r o p ,  a n d  o n  t h e i r  e x 
p r e s s in g  a  d e s ir e  t o  s e c  i t ,  I  in v i te d  th e m  to  a c c o m p a n y  m e , 
a n d  w e  p r o c e e d e d  to  the. f ie ld . O n  o u r  w a y  I  a s k e d  th e m  
w h e re  th e y  th o u g h t  th e  b e s t  b e e t s  w o u ld  b u  Fou nd . “  I n  th e  
o p e n  s u n l ig h t  to  b e  s u r e ,”  w a s  t h e  a n s w e r ;  “ n o t h in g  e v e r  
g ro w s  u n d e r  th e  s h a d e  o f  t r e e s !”  I  m a d e  n o  r e p ly , a n d  so o n  
a f t e r  w e  e n te r e d  th e  fie ld . A s  w o  p a s s e d  a lo n g  I  w as a m u se d  
a t  th e  a s to n is h m e n t  d e p ic te d  o n  t h e i r  c o u n te n a n c e s  a s  th e y  
e x a m in e d  th e  b e e t s  in  d if fe r e n t  p a r t s  o f  th o  fie ld . P r e s e n t l y  
o n e  o f  th e m , n u d g in g  a n o t h e r ,  s a id  in  a  lo w  v o i c e ; “  G e o r g e , 
d id  y o u  e v e r  s e e  a n y  th in g  l ik e  t h a t  b e f o r e ?  w h y , t h e r e  a r e  n o  
b e e t s  in  th e  s u n l ig h t ,  a n d  th e  b ig  o n e s  a r e  u n d e r  th e  t r e e s .” 
T l i i s  w a s  th o  f a c t ;  th e  p la n ts  in  t h e  s u n l ig h t  w e re  fe w , s c a t 
te r e d  a n d  s p in d l in g  in  t h e i r  g r o w th ,  h a v in g  a  lo n g  s le n d e r  
ta p r o o t  a n il  w e re  v a lu e le s s  f o r  fo o d , w h ile  th e r e  w a s  a  
l u x u r ia n t  g r o w th  u n d e r  th e  t r e e s  o f  la r g e  s iz e d  a n d  e x c e l le n t  
q u a lity . A f t e r  e x a m in in g  a t t e n t iv e ly  th o  w h o le  f ie ld , a n d  
d e c la r in g  t h a t  th e y  h a d  n e v e r  s e e n  o r  h o a r d  o f  th o  l ik e ,  an d  
w o u ld  n o t  h a v e  b e lie v e d  i t  h a d  th e y  n o t  s e e n  i t  th e m s e lv e s , 
th e y  c a m e  to  m e  a n d  a s k e d  m e  i f  I  c o u ld  e x p la in  s o  u n h e a rd  
o f  a  p h e n o m e n o n . I  r e p l ie d , “  y o u  k n o w  l  a m  f r o m  th o  c i t y ,  
h o w  th e n  c a n  I  b o  e x p e c te d  to  k n o w  a n y t h in g  a b o u t  f a r m in g ?  
I f  y o u  w h o  h a v e  b e e n  fa r m e r s  a l l  y o u r  l iv e s ,  a n d  y o u r  f a t h e r s  
b e fo r e  y o u  th e  s a m e , c a n n o t  e x p la in  th is  w h y  s h o u ld  y o u  e x 
p e c t  m e  w h o  h a v e  n o  e x p e r ie n c e  in  fa r m in g ,  b e in g  fr o m  th e  
c i t y ,  to  d o  i t ?  I  k n o w  n o t h in g  a b o u t  i t ,  b u t  I  w il l  t e l l  y o u  
w h a t  I  t h in k .  I  w il l  i l lu s t r a t e  m y  m e a n in g  b y  a n  e x a m p le  : 
B u p p o se  y o u  s h o u ld  t a k e  tw o  m e n , b o th  h e a l t h y ,  s t r o n g  a n d  
v ig o r o u s , a n d  b o th  v e r y  h u n g r y — o n e  o f  th e m  is  s i x  f e e t  t a l l  
a n d  v e r y  b r o a d  a n d  m u s c u la r — th e  o t h e r  m a n  is  f iv e  f e e t  s ix  
in c h e s  h ig h , a n d  u lso  ru u scu lu r. ¡S u p p o se  y o u  p la c e  th e m  a t  a
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t a b le  a n d  p u t  b e fo r e  th e m  fo o d  s u f f ic ie n t  o n ly  f o r  o n e  m a n  o f  
a v e r a g e  s iz e  a n d  s t r e n g t h ,  a n d  te l l  th e m  to  e a t ,  h o w  r a n c h  o f  
t h e  f o o d ; d o  y o u  t h i n k  th e  l i t t l e  m a n  w o u ld  g e t  ? ”  “  W e l l ,  I  
g u e s s  n o t  a  g r e a t  d ea l o f  i t , ”  s a id  o n e  o f  th e  m e n ; to  w h ic h  th e  
o t h e r s  a s s e n te d . ‘ ‘ N o w , s u p p o s e  y o i h a d p u t  o n  th e  t a b le e n o n g h  
fo o d  f o r  b o t h ,  w o u ld  th e y  n o t  r i s e  fr o m  th e  ta b le  r e f r e s h e d  
a n d  r e iu v ig o  r a te d , a n d  r e a d y  f o r  t h e ir  w o r k ? ”  I  s a id  t o  t h e m . 
“  W e l l ,  y e s , I  s h o u ld  t h i n k  b o ; ”  w a s  t h e i r  a n s w e r . “ N o w ,”  
s a id  I  t o  th e m  ; “  th e  f i r s t  s u p p o s it io n  i l lu s t r a t e s  y o n r  ra o d o  
o f  f a r m in g . Y o u  m a n u r e  y o u r  la n d  l ig h t ly ,  f u r n is h in g  fo o d  
e n o u g h  o n ly  f o r  y o u r  c r o p , a n d  n o t h in g  fo r  y o u r  h u n g ry - t r e e s ,  
i f  y o u  s h o u ld  h a p p e n  t o  h a v e  a n y  u p o n  y o u r  la n d . T h e  
t r e e s ,  n e g le c te d  a n d  h u n g r y , t a k e  a l l  th e  fo o d  -w ith in  ro a c h  o f  
t h e i r  r o o ts , a n d  n o t h in g  g r o w s , th e r e f o r e ,  u n d e r  t h e i r  s h a d e —  
h e n c e  y o u r  p r o v e r b  t h a t  p la n ts  w ill  n o t  g r o w  u n d e r n e a th  th e  
s h a d e  o f  la r g e  t r e e s  e v e n  w h e n  i t  is  n o t  v e r y  in t e n s e .  I n  
m y  e x p e r im e n t  I  h a d  p la c e d  s u f f ic ie n t  fo o d  b e fo r e  t h e  
la r g e  t r e e s ,  a n d  th o  s m a ll  p la n ts .  T h e  t r e e  d ig e s ts  i t s  fo o d , 
a n d  c a n  t a k e  n o  m o r e  fo o d  a t  a  g iv e n  t im e  t h a n  c a n  a n y  
a n im a l ,  r e la t iv e ly — c o n s e q u e n tly  w h a t is  l e f t  o v e r  a f t e r  fe e d in g  
th e  t r e e  goes  t o  fe e d  th e  s m a ll  p la n t s  a n d  i t  a ls o  g e t s  i t s  l i l l  
o f  n u tr i t io n ,  so  t h a t  b o th  t h r iv e  a m i g ro w  h e a lt h fu l ly .  N o w *  
th e r e  i s  a n o t h e r  re a s o n  w h y  s m a ll  p la n ts  s h o u ld  g r o w  b e t t e r  
a n d  fa s te r  u n d e r  th e  s h a d e  o f  la r g e  tr e e s  th a n  a n y w h e r e  e ls e ,  
a n d  i t  is  th is .  T h o  d e w  la te  in  th e  a f te r n o o n  b e g in s  to  s e t t le  
u p o n  t h e  le a v e s  o f  p la n ts  u n d e r  t h e  sh a d o  o f  t r e e s  a n  h o u r  o r  
m o r e  b e fo r e  i t  d o e s  o u t  in  th o  s u n l ig h t ,  a n d  in  t h e  m o r n in g , 
a f t e r  th e  s u n  h a s  r i s e n ,  th o  s h a d e  o f  th e  t r e e s  p r o te c ts  th o  
p la n ts  u n d e r  t h e m  fr o m  lo s in g  th o  d e w  u p o n  th e m  b y  e v a p o ra 
t io n  t i l l  te n  o ’c lo c k ,  A .  M . S o  t h a t  th e  p la n t s  u n d e r  th o  
s h a d o  o f  th o  t r e e s  h a v e  th e  a d v a n ta g e  o f  fo u r  o r  m o r e  h o u r s  
o f  m o is tu r e , in  th e  d ew  t h a t  r e s t s  u p o n  t h e m , th a n  o t h e r  p la n ts  
in  t h e  s u n l ig h t  w h ic h  h a v e  n o  s u c h  p r o te c t io n — a n d  y o u  k n o w  
t h a t  m o is tu r e  is  n e c e s s a r y  t o  t h e  g r o w th  o f  p la n ts .”  T h e y  
th a n k e d  m e  f o r  m y  e x p la n a t io n  a n d  w e n t  t h e ir  w a y  c o n 
fo u n d e d . S i n c e  t h e n  I  h a v e  c u l t iv a te d  u n d e r  v e r y  la r g e  t r e e s  
o n  m y  la w n , p la n ts  a n d  f lo w e r s  o f  m a n y  d is c r ip t io n s  w ith  g r e a t  
s u c c e s s , a n d  th o  c u lt iv a t io n  h a s  g r e a t ly  b e n e f i te d  th e  tr e e a  
th e m s e lv e s . I  w o u ld  r e c o m m e n d  t o  a l l  h a v in g  t r e e s  o n  t h e i r  
la w n s  to  c u lt iv a te  th e  s o il  a t  t h e i r  b a s e s  in  f lo w e r in g  p la n ts ,  i f  
th e y  d e s ir e  o r n a m e n ts ,  o r  in  v e g e ta b le s  if*  th e y  n e e d  th e m  f o r  
fo o d . T o  h o ld e r s  o f  s m a ll  p a tc h e s  o f  la n d , t h i s  in fo r m a t io n  
m a y  p r o v e  to  b e  o f  g r e a t  c o m fo r t  a n d  c o n v e n ie n c e ,

T h i s  l i t t l e  n a r r a t iv e  b r in g s  m e  t o  th o  s u b je c t  o f  th e  f o r m a -
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t io n  o f  d e w , w h ic h  I  d o  not. a t t r ib u t e  t o  c o n d e n s a t io n  o f  th e  
a tm o s p h e r e  h o ld in g  i t  in  s u s p e n s io n , b u t  t o  th e  e x a c t ly  
o p p o s ite  c a u s e , v i z :  th e  e x p a n s io n  a n d  r a r e fa c t io n  o f  th e  
a tm o s p h e r e  b y  h e a t ,  i t s  a sce n t, u p w a rd s  a n d  i ts  a b a n d o n m e n t  
o f  th e  w a t e r  w h ic h  i t  h a d  p r e v io u s ly  h e ld  in  s u s p e n s io n .

W h e n ,  in  t h e  r o ta t io n  o f  th e  e a r t h  u p o n  i t s  a x is ,  a n y  g iv e n  
a r e a  o f  i t s  s u r fa c e  is  n o  lo n g e r  i l lu m in a te d  b y  th e  s u n ’s ra y s , 
o r ,  a s  in  c o m m o n  la n g u a g e ,  i t  is  s a id , “ I t  is  s u n s e t t h e  ra y s  1 < 1 . .
o f  s u n l ig h t  d o  n o t  i l lu m in o  th e  a tm o s p h e r e  t h a t  is  o v e r  su ch  
a n  a r e a  o f  th e  e a r t h ’s s u r fa c e , a n d , a s  th e  n ig h t  a d v a n c e s , th at, 
a tm o s p h e r e  b e c o m e s  c o ld e r  a n d  n io ro  m a g n e t ic  w i t h  i t s  
in c r e a s e  o f  c o ld  b y  in d u c t io n . C o lu m n s  o r  v o lu m e s  o f  .th is 
c o ld  a i r  a r e  th e n  a t t r a c t e d  t o  th e  e a r th  b y  i t s  o p p o s ite  
m a g n e t is m , a n d  d e s c e n d  to w a rd s  it.. A t  th e  s a m e  t im e  th e  a i r  
iu  c o n t a c t  w ith  an d  ju s t  a b o v e  th e  e a r t h ’s  s u r fa c e , h a v in g  b e e n  
h e a te d  d u r in g  t h e  d a y  b y  th e  e le c t r i c i t y  e v o lv e d  b y  s u n l ig h t ,  
a n d  b e i n g  p o s i t iv e ly  e le c t r i f ie d ,  a s c e n d s  t o  m e e t  th e  c o ld  a ir  
d e s c e n d in g  fr o m  a b o v e , n e g a t iv e ly  e le c tr i f ie d  an d  o p p o s ite ly  
m a g n e t i c ;  t h e  c o n ju n c t io n  o f  th e s e  o p p o s ite  e le c t r ic i t ie s  
p r o d u c e s  a d d it io n a l h e a t  w h ic h  so  w a r m s  th e  a i r  f r e ig h te d  
w it h  m o is tu r e  t h a t  is  d e s c e n d in g  fro m  a b o v e , th a t  i t s  e x p a n 
s io n  a n d  r a r e f a c t io n  w i l l  n o  l o n g e r  a d m it  o f  i t s  h o ld in g  in  
s u s p e n s io n  t h e  w a t e r y  v a p o u r  t h a t  i t  w a s  b r in g in g  d o w n  w ith  
i t ;  i t  c o n s e q u e n tly  a s c e n d s  a lo n e ,  l e a v in g  t h e  g lo b u le s  o f  w a t e r  
w h ic h  i t  c o n ta in e d  to  b e  c a r r ie d  t o  th e  e a r th  b y  t h e i r  m a g n e t 
i s m , a n d  t o  in s e n s ib ly  s e t t le  u p o n  th e  g r a s s ,  le a v e s , e a r t h ,  &c.t 
a n d  fo r m  w h a t  w e  c a l l  d e w , h o a r  fro s t , &01,  a c c o r d in g  to  th e  
te m p e r a tu r e  o f  th e  e a r t h ’s  s u r f a c e  a t  t h e  t i m e  o f  s u c h  d e p o s i
t io n .  T h is  o c c u r s  in  a  c lo u d le s s  s k y .

W h e n  th e  c lo u d s  a r e  f lo a t in g  a b o v e  u s , t h e r e  is  n o  d e w , n o t  
b e c a u s e , a s  w e  h a v e  b e e n  t a u g h t ,  th a t  th e  r a d ia te d  h e a t  fro m  
th e . e a r th  is  r e f le c te d  b y  th e  lo w e r  s u r fa c e  o f  th e  c lo u d s  to  th e  
e a r t h ,  th u s  k e e p in g  th e  a i r  in  c o n t a c t  w i t h  th e  e a r t h  to o  w a rm  
t o  d e p o s it  i t s  w a t e r  a s  d e w , a s  t h a t  is  an  a b s u r d it y ,  s in c e  b o u t 
r e a c h in g  th e  lo w e r  p a r t  o f  a n y  g a s e o u s  o r  v a p o u r y  f lu id , w o u ld  
a t  o n c e  p e n e tr a te  a n d  p e r m e a te  s u c h  g a s e s ,  v a p o u r s  o r  c lo u d s  
a n d  e x p a n d , r a r e f y  a n d  d is p e r s e  t h e m ; h u t  b o c a u s o  th e  in t e r 
p o s in g  c lo u d s  w o u ld  p r e v e n t  th e  d e s c e n t  o f  th e  v o lu m e s  o f  
c o ld  a i r  f r e ig h t e d  w it h  m o is tu r e  a b o v e  th e m  to  th e  e a r th  
b e lo w , a n d  c o n s e q u e n t ly  t h e r e  c o u ld  b e  n o  d e p o s it io n  o f  w a te r  
o r  d ew  fr o m  th e m . C o ld  d o e s  n o t  c o n d e n s e  th e  a tm o s p h e r e , 
f o r  i f  i t  d id  th e  d e n s i ty  o f  th e  a i r  w o u ld  h e  m u c h  g r e a t e r  in  
w in te r  th a n  in  s u m m e r , w h ic h  w e  k n o w  is  n o t  th e  c a s e . B o -
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• id es , th o  r a r i t y  a n d  t e n u i t y  o f  th e  a i r  n t g r e a t  e le v a t io n s ,
w h e r e  e x t r e m e  c o ld  p r e v a i ls  p e r e n n ia l ly ,  c o n t r a d ic ts  t ld r  as
s u m p tio n . N o r  h a s  th o  u ir  a n y  w e ig h t— g r a v ita t io n  i s  s u p 
p o se d  to  a c t  o n ly  in  o n e  d ir e c t io n ,  v i z :  to w a r d s  t h e  c e n t r e  o f  
th e  e a r th , w h ile  i t  i s  k n o w n  t h a t  th e  u ir  p re s s e s  o q n a lly  in  n il 
d ir e c t io n s ,  u p w a rd s  f r o m  b e lo w , la t e r a l ly  a n d  d o w n w a rd  f r o m  
a b o v e , b o n c e  i t  c a n n o t  h a  a c t e d  u p o n  b y  g r a v ita t io n . T h e  
b a r o m e t r i c  n re a s n ro  o f  t h e  a tm o s p h e r e  in  i t s  v a r ia t io n s , is  d u o  
in  a l l  p r o b a b il i t y  t o  m a g n e t ic  a t t r a c t io n  a n d  r e p u ls io n  b e tw e e n  
t h e  a tm o s p h e r e  a n d  t h e  e a r t h .  T h e  s a m e  r e a s o n in g  n p p lie s  t o  
t h e  w a t e r s  o f  th o  o c e a n s . T h e y  a r c  f lu id s  p r e s s in g  l ik e  th e  a i r  
in  a ll d ir e c t io n s ,  u p w a rd s  f r o m  b e lo w , la te r a l ly  a n d - d o w n 
w a r d s , a n d  r e s t  u p o n  th e  e a r t h  b y  t h e  a t t r a c t io n  o f  th o  e a r t h 's  
m a g n e t is m , a n d  n o t  h y  g r a v it a t io n ,  s in c e  t h e i r  u p w a rd  a n d  
l a t e r a l  p r e s s u r e s  a r c  a n ta g o n is t ic  to  th o  a t t r a c t io n  o f  g r a v i 
t a t i o n .  E v e r y  d ro p  o f  w a te r  i s  a  m a g n e t . W h e n  th e  g lo b u le s  
a r e  v e r t i c a l  t h e i r  p o le s  a r e  a t  th e  fo c i  o f  t h e i r  fo r m s , th e  
lo w e r  p o lo  a t t r a c t e d  b y  th o  m a g n e t is m  o f  th o  a i r  a b o v e  
a n d  i t s  u p p e r  p o le  a t t r a c t e d  to w a rd s  th o  m a g n e tis m  o f  th o  
e a r th  b e lo w . T h e s e  d o w n w a rd  a n d  u p w a rd  a t t r a c t io n s  a n d  
c o r r e s p o n d in g  r e p u ls io n s  d is lo c a te ,  f r o m  t h e i r  g r e a t  m o b i l i t y ,  
o t h e r  g lo b u le s  o f  t h e  w a t e r ,  a n d  fo r c e  t h e i r  p o la r  m a g n e t ic  
a x is  to  b e  h o r iz o n ta l  o r  d ia - m a g u e t ic ,  a n d  th e s e  p r e s s u r e s  
e v e r y w h e r e  v a r y in g  in  te n s io n , d e v e lo p  m a g n e t ic  fo r c e s  t h r o u g h 
o u t  th e  m a s s  o f  w a te r , a c t i n g  a t  e v e r y  p o s s ib le  a n g le  w ith  e a c h  
o t h e r ,  a n d  p r o d u c in g  e v e r y w h e r e  o p p o s ite  r e s is ta n c e s . T h e s e  
m a g n e t ic  c h a n g e s  in d u c e  e le c t r ic a l  d is tu r b a n c e s  in  t h e  w a t e r ,  
r e s u l t in g  in  th e  d e v e lo p m e n t  o f  h e a t  b y  fr ic t io n  a n d  t h e  c o n 
ju n c t i o n  o f  o p p o s ite  e le c t r i c i t ie s ,  c a u s in g  in  a ll  la t itu d e s  th o s e  
c u r r e n ts  o f  e v a p o r a t io n  a s s o c ia te d  w ith  e le c t r i c i t y ,  w liie h  w e  
fin d  a g g lo m e r a te d  in  th e  a tm o s p h e r e  a s  m a s s e s  o f  c lo u d s ,  fo g s , 
m is ts , &c. T h e s e  m a s s e s  o f  c lo u d s  a c q u ir in g  t h e i r  e le c t r i c i t i e s  
]>v in d u c t io n , b e c o m e  o p p o s ite ly  e le c t r i f ie d  a c c o r d in g  to  t h e i r  
e le v a t io n  in  t h e  a tm o s p h e r e  a b o v e  t h e  e a r t h ,  a n d  ns- t h e y  
a p p r o a c h  e a c h  o t h e r  in  t h e i r  m o v e m e n ts ,  a n  e le c t r i c  d is c h a r g e  
ta k e s  p la ce ', a  d e c o m p o s it io n  o f  th e  w a te r y  v a p o u r  o c c u r s ,  th o  
h y d r o g e n  g a s  is  b u r n t  in  th e  o x y g e n  g a s  o f  th e  d e c o m p o s e d

o x y g e n  in th e  a i r  o f  v a r y in g  c o n d u c t in g  p o w e rs . T h e  r e s u lt  i •
w a te r  e le c tr i f ie d  a n d  m a g n e t i c ,  th e  g lo b u le s  o f  w h ic h  r e p e ll in g  
e a c h  o t h e r ,  an d  p r e s s e d  u p o n  in  e v e r y  d ir e c t io n  b y  th e  m a g n e t ic

w a te r , d is p la y in g  t n a t  o r ig in  y e n o w  n g n i  p e c u l ia r  t o  uyurogen, 
i n  f la s h e s  s o  d a z z lin g  t h a t  if  t h e y  w e r o  not bo e v a n e s c e n t  n o  
a n im a l v is io n  c o u ld  s u p p o r t  t h e i r  g la r e a n d  th e n  follow t h e i r  z ig -  
*  »<r n n 'li  in Mm a t in o s n h e r c .  a a t h e v  a r e a L tr a o te d  b v  c u r r e n ts  o f
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f o r c e s  o f  th e  a tm o s p h e r e , d e s c e n d  t o  th e  e a r th  a s  s p h e r ic a l  
d ro p s  t o  m e e t  a m i m in g le  w ith  t h e  m a g n e t is m  o t' th e  e a r th . 
T h e s e  d ro p s  o f  w a t e r  a r e  w h u t w e  c a l l  ru iu .

I f  it w e re  n o t  f o r  t h e  u p w a rd  p r e s s u r e  o f  th e  w a te r s  o f  tire  
o c e a n  f r o m  t h e i r  lo w e s t  d e p th , h o w  lo n g  w o u ld  th e  c r u s t  o f  
e a r t h  b e n e a th  th e m , ( c o m p u te d  b y  p h y s ic is t s  t o  b e  r e la t iv e ly  to  
th e  m a s s  o f  th e  e a r th  n o  t h i c k e r  th a n  a n  e g g  s h e l l  i s  w h e n  
c o m p a r e d  to  th e  m a s s  o f  a lb u m e n  t h a t  i t  c o n t a in s ,)  ho a b le  to  
s u s ta in  th e  p r e s s u r e  d o w n w a rd s  o f  a  m a s s  o f  w a te r  fr o m  fiv e  
l i t  te n  m ile s  in  d e p th  ns i t  m o v e s  in  i t s  t id e s , i t s  c u r r e n ts ,  a n d  
t h e  ro ta t io n  o f t h o  e a r th  u p o n  i t s  a x is ,  a n d  a s  i t  r o l l s  in  ¡I s  o r b i t ?  
W o u ld  n o t  th e  m o m e n tu m  o f  s u c h  a  m a s s  o f  w a te r s  th u s  p u t 
in  m o t io n , in  t h e  c o u r s e  o f  t i m e  t h a t  h a s  e la p s e d  s in c e  th e y  
w e re  g a th e r e d  in  se n s  a m i o c e a n s , w e a r  a w a y  so  m u c h  o f  th e  
e a r th ’s c r u s t  us t o  a l lo w  t h e  w a t e r s  t o  f lo o d  t h e  i n t e r io r  f ir e s  
o f  t h e  e a r t h ,  a n d  p ro d u e o  e x p lo s io n s  t h a t  w o u ld  s h iv e r  th e  
p la n e t  in t o  th o u s a n d s  o f  f r a g m e n t s ?  A n d  d o e s  n o t  th is  
lu r n is h  a n o t h e r  a r g u m e n t  a g a in s t  th e  d o c t r in e  o f  g r a v i t a t io n ?  
T h e  s a m e  p r in c ip le  a p p lie s  r e la t iv e  t o  t h e  u p w a rd  p r e s s u r e  o f  
t h e  a tm o s p h e r e . I n  th e  e a se s  o f  t h e  w a t e r s  o f  th e  o c e a n  a n d  
th e  a tm o s p h e r e — b o th  b e in g  f lu id s , d if fe r in g  h o w e v e r  in  t h e i r  
t e n u i t y ,  t h e i r  m o le c u le s  h a v e  g r e a t  m o b i l i t y  a m o n g  th e m s e lv e s  
r e s p e c t iv e ly , a n d  f r o m  th e  i r r e g u l a r  a n d  u n e q u a l u p w a rd  a n d  
d o w n w a rd  m a g n e t ic  a t t r a c t io n s  a n d  r e p u ls io n s , th e s e  m o le 
c u le s  a r c  d is p la c e d  a n d  t u r n e d  a s id e ,  c h a n g in g  t h e  d ir e c t io n s  
o f  t h e ir  p o le s  a n d  t h e i r  a x e s ,  a n d  t h u s  b e c o m in g  d ia -m a g u c t ic  
o r  h o r iz o n ta lly  m a g n e t ic ,  c r e a t i n g  t h u s  th e  la t e r a l  p re s s u re s  
e x i s t in g  b o th  in  th e  w a t e r  a n d  t h e  a tm o s p h e r e .

W h e n ,  fr o m  th e  m o b i l i t y  o f  t h e  m o le c u le s  in  th e  c r u s t  o f  
t h e  e a r th  a t  th e  p e r io d  o í' t h e  p la n e t  b e in g  la u n c h e d  in to  
s p a c e  in  i t s  r o t a r y  m o t io n  o n  i t s  a x e s ,  a n d  i t s  p ro g re s s iv e  
m o t io n  in  i t s  o r b i t ,  th e  e q u a to r ia l  d ia m e t e r  w a s , b y  m a g n e tic  
a t t r a c t io n  a n d  r e p u ls io n , in c r e a s e d  tw e n ty -s ix  m i le s  m o re  th a n  
th e  p o la r  d ia m e te r ,  t h e  s a m e  in f lu e n c e s  r e p e lle d  fr o m  th e  
p o le s  r e s p e c t iv e ly  a n d  a t t r a c t e d  to  th e  r e s p e c t iv e  o p p o s ite  
p o le s  th e  w a te r s  iu  th e  a r c t i c  a n d  a n t a r c t i c  b a s in s  t i l l  th e y  
m e t  in  th e  tr o p ic s .

T h e  u p w a rd  p r e s s u r e  o f  th e s e  w a t e r s ,  t h e i r  p o la r  c u r r e n ts  
o f  co ld  w a t e r  a t  g r e a t  d e p th s , a n d  th e  r o ta t io n  o f  th e  e a r th  
o n  i t s  a x is  f r o m  w e s t  t o  e a s t ,  h a v e  u n ite d  in  fo r c in g  th e  
m a s s e s  o f  o c e a n ic  w a te rs  t o  t h e  w e s tw a rd  t i l l  th e y  im p in g e d  
u p o n  th e  e a s te rn  c o a s ts  o f  A m e r ic a  a n d  o f  A s ia — a c tio n  an d
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r e - a c t io n  b e i n g  e q u a l ;  th e s e  w a te r s ,  a f t e r  t h e i r  im p a c t  w ith  
tb e s o  c o a s ts  a n d  t h e ir  c o n t ig u o u s  is la n d s , w e r e  r e f le c te d  h a c k  
a g a in  to w a rd s  th e  w e s te r n  c o a s ts  o f  E u r o p e  a n d  A f r ic a ,  a n d  
m e e t in g  m id w a y  in  o c e a n s , th e  s u c c e e d in g  w a v e s  o f  th e s e  
w a t e r s  h a v e  r is e n  a b o v e  th e  g e n e r a l  le v e l  o f  th e  o c e a n s  a  fe w  
f e e t ,  w h ic h  lias b e e n  c a l le d  a  t id e ,  a n d  w h ic h  h a s  b e e n  
a t t r ib u t e d  e r r o n e o u s ly  to  t h e  a t t r a c t io n  o f  th e  s u n  a n d  m o o n  
in s te a d  o f  t o  th e  fo r c e s  w h ic h  I  h a v e  m e n t io n e d  a b o v e .

T h e  im p a c t  o f  th e s e  w a te r s  in  m id -o c e a n  th r o w s  b a c k  t o  t h e  
E u ro p o a u  a n d  A f r i c a n  w a te r s ,  c o in in g  f r o m  th e n c e  a n d  to  
e a s t e r n  A m e r ic a n  a n d  A s i a t i c  c o a s ts ,  th e  w a t e r s  a t t r a c t e d  
th e r e  b y  th e  r o ta r y  m o t io n  o f  t h e  e a r th  o n  i t s  a x is — a n d  th u s  
th e y  f o r c e  b u c k  in  a l l  tb e s o  c o n t in e n t s  th e  w a te rs  o f  t h e  r iv e r s  
e m p ty in g  th e m s e lv e s  in to  t h e  o c e a n s , c r e a t in g  in  th e m  t h e  
t id e s , th e  c a u s e s  o f  w h ic h  n e v e r  b e fo r e  h a v e  b e e n  s a t i s f a c to r i ly  
e x p la in e d . T h e s e  t id e s , th e r e f o r e ,  a r e  th e  r e s u lts  o f  th e  
m a g n e t ic  a t t r a c t io n  a n d  r e p u ls io n  o f  th e  w a te r s  a n d  th e  c o a s ts  
o f  th e  c o n t in e n ts  w h e re  th e y  a r e  s e e n  a n d  f e l t — a n d  a r e  n o t  
a f fe c te d  a t  a l l ,  e i t h e r  b y  s u n  o r  ra o o u .

T h e  c u r r e n ts  o f  th e  M e d ite r r a n e a n  s e a — t h e  u p p e r  o n e  
in w a rd s  is  th e  r e s u l t  o f  th e  p r e s s u r e  o f  th e  A t la n t i c  o c e a n  in  
i t s  r e f lu x  fr o m  th e  m id  o c e a n  im p a c t  o f  th e  o c e a n ic  w a t e r s ,  
th e  lo w e r  c u r r e n t  r u n n in g  in t o  th e  A t la n t i c  o c e a n — is  p r o 
d u c e d  b y  th e  u p w a rd  p r e s s u r e  o f  t h e  M e d ite r r a n e a n  w a t e r s  
a n d  th e  m a g n e t ic  a t t r a c t io n  o f  th e  c o ld e r  p o la r  c u r r e n t  a t  g r e a t  
d e p th  to w a rd s  th e  e q u a to r .

T h e  h e a t  o f  th e  e a r t h  a s c e n d s  p e r p e n d ic u la r ly  t o  th e  h o r i 
z o n . I t  c a n n o t ,  th e r e f o r e ,  b e  d e f le c te d  to  a n y  c o n s id e r a b le  
e x t e n t  in  p r o d u c in g  w in d s  o r  c u r r e n ts  o f  a i r .  T h e s e  r e s u l t  
fro m  e le c tr ic a l  a n d  m a g n e t ic  a t t r a c t io n s  a n d  r e p u ls io n s — t h e  
u p w a rd  p r e s s u r e  o f  th e  a i r ,  w h ic h  is  n o t h in g  m o r e  th a n  t h e  
m a g n e t ic  r e p u ls io n  o f  i t  f r o m  th e  e a r th — h a v in g  t h e i r  s im i la r  
p o le s  o f  m a g n e tis m  a d ja c e n t ,  u n t i l  b y  in d u c t io n  th e  p o la r i t y  
o f  th e  a i r  is  c h a n g e d  in  th e  h i g h e r  a tm o B p h o re , w h e r e ,  b e in g  
in t e n s e ly  c o ld , i t  is  a t te n u a te d  b y  th e  r e p e lle n t  q u a l i t ie s  o f  i t s  
h o m o g e n e o u s  m a g n e t is m , a n d  n o t  b y  t h e  lo w  d e g r e e  o f  i t s  
te m p e r a tu r e , w h ic h  h a p p e n s  to  b e  c o in c id e n t  w ith  i t s  m a g 
n e t is m . b u t  is  in c a p a b le  o f  c o n d e n s in g  th e  m o le c u le s  o f  t h e  
a tm o s p h e re .

■W hen w o  r e m e m b e r  th e  la w  o f  a t t r a c t io n  a n d  re p u ls io n  o f
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m a g n e t is m , v i z :  t h a t  i t  a c t s  in v e r s e ly  a s  th e  s q u a r e  o f  th e  
d is ta n c e ,  a n d  t lu i t  th e  e a r t h ,  i t s  o c e a n s  a n d  i t s  a tm o s p h e r e , ure 
a l l  m a g n e t ic ,  a n d  m u tu a lly  a t t r a c t  a n d  re p e l e a c h  o t ic  r  a c c o r d 
in g  t o  th is  la w — w h ic h , b y  t h e  w a y , i s  th e  s a m e  la w  t h a t  
N e w to n  a s s ig n e d  to  th e  g r a v it y  o f  m a t t e r — a n d  w h e n  w o fu r 
t h e r  r e m e m b e r  t h a t  th e y  a r c  a i l  in  c o n t ig u ity  w i t h  e a c h  o t h e r ,  
w e  c a n n o t  fa i l  t o  c o n c e iv e  t h a t  th is  p la n e t  h a s  a ll  th e  
fo r c e s  w ith in  an d  a ro u n d  i t  t h a t  a r e  n e c e s s a r y  f o r  t h e  p e r 
fo r m a n c e  o f  a ll  i t s  fu n c t io n s  w i t h o u t  a t t r ib u t in g  t i i c m  t o - t h e  
a c t io n s  o f  s u c h  d is ta n t  o r b s  ns t h e  s u n  a n d  th e  m o o n . J f  th e  
m o o n , a s  o u r  a s tr o n o m e r s  a s s e r t ,  e x e r t s  a  g r e a t e r  in f lu e n c e  
u p o n  th e  t id e s  th a n  d o e s  th e  s u n ,  o w in g  t o  t h e  g r e a t e r  d is 
ta n c e  o f  t h e  Bun f r o m  th e  e a r t h ,  b y  a  p a r i ty  o f  r e a s o n in g , h o w  
m u c h  m o r e  in f lu e n t ia l  m u s t  t h e  e a r t h  i t s e l f  h o  w h ic h  is  in  
c o n t a c t  b o t h  w i t h  i t s  w a te r s  a n d  i t s  a tm o s p h e r e . A l l  f lu id s  
w h e n  a c te d  u p o n  b y  u n e q u a l f o r c e s  a s s u m e  a  s p ir a l  c o u r s o , a s  
w itn e s s  th e  w h ir lw in d  in  th e  a tm o s p h e r e ,  a n d  t h e  w h ir lp o o l, 
a n d  e d d y in g  c u r r e n ts  in  th e  w a te r s .  T h e  c u r r e n ts  o f  th e  
o c e a n s  a r c  s p ir a l  c u r v e s  m o d if ie d  in  t h e i r  c u r v a tu r e s  b y  th e  
fixy d  ns w e ll  a s  m o v a b le  o b s ta c le s  th e y  e n c o u u te r  in  t h e ir  
s e v e ra l  c o u rs e s .

"W h en  a  w a v e  a t  s e a  h a s  r e a c h e d  i ts  c r e s t ,  w h v  d o e s  i t  c u r l 
o v e r  a n d  b r e a k  in to  s p ra y , a s ' i t  d e s c e n d s  in t o  th e  tr o u g h  o f  
th e  s e a ?  I f  th e  m o o n  l i f t s  i t  u p  w h y  d o e s  n o t  th e  m o o n  b o ld  
i t  t ip ?  W h e n  a  w a v e  b r e a k s  o n  th e  s h o r e , w h y  d o e s  i t  c l in g  
t o  th e  e a r t h ,  an d  r e c e d e  in  c o n t a c t  w ith  i t  a s  th e  u n d e r to w , fre -

Xc n t l y  c a r r y in g  w ith  i t  t o  d e s t r u c t io n  t h e  in c a u t io u s  o r  u n - 
i l f t i f  s w im m e r  ? W h y  d o e s  n o t  th e  m o o n  k e e p  th is  w a te r  

o n  tin ; s u r fa c e  in s te a d  o f  s u f fe r in g  i t ,  th o u g h  i t  b o  w a r m e r  
tb n n  th e  w a t e r  a t  g r e a t e r  d e p th s , t o  Beck i t s  c o m p a n y  
a g a in s t  a n  a s s u m e d  la w  o f  p h y s ic s ,  th a t  th e  w a r m e r  flu id  flo a ts  
u p o n  t h e  c o ld e r  ?

W h y .  in  th e  w h ir lp o o l, d o e s  th e  w a r m  s u r fa c e  w a t e r  ru s h  
d o w n  its  s p i r a l  c o i ls  to  m e e t  a n d  m in g le  w i t h  th e  c o ld e r  w a te r  
o f  th e  g r e a t e r  d e p th s ?  A n d  w h y  d o e s  t h i s  c o ld  w a t e r  a s c e n d  
in  c o u n t e r  s p ir a ls  to  m e e t  th e  d e s c e n d in g  w a r m e r  w a t e r ?  
T h i s  a c t io n  i s  n o t  c a u se d  b y  g r a v i t a t io n ; i t  is  m a g n e t ic ,  a n d  
bo it is  a lso  in  t h e  w h ir lw in d . T h e  w a rm  a i r  o f  th e  lo w e r  
a tm o s p h e r e , in  c o n t a c t  w ith  t h e  e a r t h ,  is  t a k e n  u p  in  i t s  s p ira l  
c o i ls ,  a t t r a c t e d  b y  t h e  o p p o s ite  m a g n e t is m  o f  t h e  u p p e r  a i r ,  
w h ic h  d e s c e n d s  in  o p p o s ito  s p ir a l  c o i ls  t o  m e e t  i t  in  i t s  a s c e n t , 
an d  t o g e t h e r  t h e  c o lu m n  o f  w h ir l in g  a i r ,  r e p e lle d  fr o m  its
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s o u r c e  m u l c a r r ie d  o v e r  th e  s u r fa c e  o f  th e  e a r t h ,  b u t  in  c o n -  
ta c t  w ith  i t ,  w ith  a  r e s is t le s s  im p e tu o s i ty , b y  th e  e le c t r ic a l  
c u r r e n t  w h ic h  h a s  d e v e lo p e d  t h e  m a g n e t is m  o f  th e  c o lu m n , 
d e v a s ta te s  a n d  d e s tr o y s  e v e r y  o b s t a c le  t h a t  l ie s  in  i t s  c o u r s e , 
t i l l  th e  m a g n e t i c  e q u i l ib r iu m  i s  a g a in  a t t a in e d ,  w h e n  a  c a lm  
e n s u e s . I n  th e s e  in s t a n c e s  o f  t h e  w h ir lp o o l  a n d  t h e  w h ir l 
w in d , th e  a ssu m e d  la w  o f  g r a v it a t io n  i s  v io la te d  b y  th o  a s c e n t  
o f  th e  w a rm  a i r  in t o  t h e  c o ld e r  u p p e r  a tm o s p h e r e , a s  w e ll as 
b y  t h e  d e s c e n t  o f  th e  w a r m  s u r fa c e  w a t e r  t o  th e  d e p th s  b e lo w ; 
th u s  p r o v in g  t h a t  th e  m o t io n s  o f  f lu id s , w h e th e r  g a s e o u s  o r  
l iq u id , a r e  c o n t r o l le d  b y  m a g n e tis m .

# /
A  b a llo o n  c h a r g e d  w ith  h y d r o g e n  g a s , a n d  re le a s e d  fr o m  its  

f a s te n in g  t o  th e  e a r t h ,  a s c e n d s  ra p id ly  in t o  t h e  u p p e r  a tm o 
s p h e r e — th e  r e g io n  o f  in te n s e  c o ld , w h o re , a s  w e  a r e  ta u g h t  in  
th e  s c h o o ls , i t  s h o u ld  b e  c o n d e n s e d , a n d  th e  s id e s  o f  th e  
b a llo o n  s h o u ld  h e  lo o s e  a n d  p re s s e d  in w a rd  b y  th e  c o n d e n s in g  
p o w e r  o f  t h e  c o ld  i n  t h a t  e le v a te d  r e g io n .  A c c o r d in g  t o  th e  
d o c tr in e  o f  g r a v it a t io n  i t  l ia s  a s c e n d e d  b e c a u s e  i t  w a s  f i l le d  
w ith  h y d ro g e n  g a s — th e  l ig h t e s t  s u b s ta n c e  in  n a t u r e — a n d  
e v e r y  l ig h t  s u b s ta n c e  f lo a ts  u p o n  a n y  o t h e r  s u b s ta n c e  h e a v ie r  
th a u  i t s e l f . '

N o w , l e t  us s e e  w h a t  a c tu a lly  t a k e s  p la c e  in  th e  b a llo o n .

First, T h e  h y d ro g e n  g a s  i s  p o s i t iv e ly  e le c t r i f ie d , a n d  i s  a t 
t r a c t e d  to  th e  u p p e r  a t f f io s p h e r o  b y  i t s  o p p o s ite  e l e c t r i c i t y ,  
w h ic h  Ib  n e g a t iv e .

Second, T h e  b a llo o n  i t s e l f  i s  p a in te d  a n d  v a r n is h e d  w it h  
g u m s  to  r e t a in  th e  h y d r o g e n  g a s , W h ich  p ig m e n ts  a n d  v a r n is h  
a r e  a ls o  p o s i t iv e ly  e le c t r i f ie d  a n d  a s s is t  in  r a is in g  th e  b a l lo o n .

Third, T h e  h ig h e r  t h e  b a llo o n  a s c e n d s  th e  g r e a t e r  is  th e  a t 
t r a c t io n  o f  th e  n e g a t iv e  e le c t r i c i t y  o f  th e  u p p e r  a i r  f o r  i t .

P r e s e n t ly  a  c o n ju n c t io n  o f  th e s e  o p p o s ite  e le c t r i c i t ie s  o f  t h e  
u p p e r  a i r  a n d  th e  p o s it iv e ly  e le c t r i f ie d  g u m m e d  s u r fa c e  o f  t h e  
b a llo o n  o c c u r s ,  h e a t  a n d  m a g n e t is m  a r e  e v o lv e d , t h e  c a n v a s  
o f  t h e  b a llo o n  b e g in s  to  e x p a n d , a n d  w i t h in  i t  th e  h y d r o g e n  
g a s  a ls o  e x p a n d s  t o  f i ll  an d  to  t i g h t e n  th e  c a n v a s . ‘ T h e  a t 
t r a c t io n  f r o m  w ith o u t  a n d  t h e  e x p a n s io n  o f  th e  h y d r o g e n  g a s  
w i t h in  d is te n d  t h e  c a n v a s  t o  i t s  f u l le s t  e x t e u t .  " S h o n ld  t h e  
tc ro n u u t n o t  a t  o n c e  o p e n  t h e  s a f e t y  v a lv e  o f  th e  b a l lo o n , a n d  
l ib e r a t e  a  p o r t io n  o f  th e  h y d r o g e n  g a s  w ith in  i t ,  th o s e  fo r c e s  
w o u ld  b u r s t  t h e  c a n v a s  a n d  p r e c ip i t a t e  th e  u n lu c k y  ie r o n a u t



t o  th o  e a r th , ft c a ta s t r o p h e  w h ic h  r e a l ly  h a p p e n e d  in  E n g la n d  
o n ly  a  fe w  d a y s  s in c e .

T h e  a s c e n t  o f  th e  b a l lo o n ,  t h e  e x p a n s io n  o f  i t s  c a n v a s  an d  
o f  th o  h y d ro g e n  g a s  w ith in  i t  in s te a d  o f  t h e i r  c o n d e n s a t io n  h y  
th e  e x t r e m e  c n h l  o f  th e  u p p e r  a tm o s p h e r e , th e  b u r s t in g  o f  th e  
b a l lo o n — a l l  c o n t r a d ic t  th e  N e w to n ia n  th e o r y .

W e  w ill  n o w  e x p la in  w h y  t h e  te m p e r a tu r e  o n  t h e  s u r fa c e  
o f  th o  e a r t h  is  g r e a t e r  d u r in g  s u m m e r , th o u g h  th e  su n  is  
t h e n  a t  i t s  g r e a t e s t  d is ta n c e  fr o m  th e  e a r t h ,  th a n  i t  i s  in  
w in te r ,  w h e n  th e  d is t a n c e  b e tw e e n  th e  e a r th  a n d  th e  su n  is  a t  
t h e  le a s t ,  b e in g  t h r e e  m i l l io n s  o f  m i le s  le s s  th a n  i t  ¡wins a t  th e  
s u m m e r  s o ls t ic e — v i a :  J u n e  2 1 s t .  O n  th is  d a y  t h e  ra y s  n- 
s u n l ig h t ,  v e r t i c a l  a t  t h e  t r o p ic  <-t C a n c e r ,  im p in g in g  th r o u g h  
t h e  a tm o s p h e r e  u p o n  th e  a m  fa c e  o f  th e  e a r t h ,  w ith  a v e lo c i ty  
o f  1 8 0 ,0 0 0  m i le s  p e r  s e c o n d , p r o d u c e  g r e a t  f r i c t io n .  T h i s  
f r i c t io n  is  t h e  r e s u l t  o f  th e  im p a c t  o f  a l l  t h e  r a y s  o f  su n lig h t, 
u p o n  t h e  e a r t h 's  s u r fa c o . T i n s  f r ic t io n  e v o lv e s  m o r e  e le c -  
I r i e i t y  in  th e  c o n t a c t  th a n  i t  d o e s  in  w in te r ,  w h e n  th e  a n g le  
o f  in c id e n c e  o f  th e  r a y s  o f  l ig h t  is  v e r y  m u c h  m o r e  a c u te ,  
a n d  a  la rg e  p o r t io n  o f  th e  r a y s  o f  l ig h t  a r e  a t  t h a t  t im e  
r e f le c te d  a n d  r e f r a c t e d  in t o  p la n e t a r y  s p a c e , w ith o u t, d e v e lo p 
i n g  th o  e le c t r i c i t y  e i t h e r  in  q u a n t i t y  o r  t e n s io n ,  w h ic h  th e  
•whole q u a n t i t y  o r  ra y s  o f  l i g h t  w o u ld  d o  i f  t h e y  re a c h e d  th o  
e a r t h  d ir e c t ly .  C o n s e q u e n t ly  a s  th e  e le c t r i c i t y  e v o lv e d  is  less  
in  w in te r ,  th o  h e a t  w h ic h  f h is  e le c t r i c i t y  p r o d u c e s  in  c o n ju n c 
t io n  w ith  th o  o p p o s ite  e le c t r i c i t y  o f  th o  e a r t h ’s  s u r f a c e  is  m u c h  
le s s ,  a n d  th o  te m p e r a tu r e  is  t h e r e f o r e  lo w e r  in  w in t e r  t h a n  in  
summer.

B e s id e s ,  th e  v e r t ic a l  im p a c t  o f  m a t t e r  u p o n  m a t t e r ,  a s  o f  l ig h t  
u p o n  th e  a tm o s p h e r e , o r  u p o n  t h e  s u r fa c e  o f  th e  e a r t h ,  is  a lw a y s  
m o re  v io le n t , a n d  p r o d u c e s  m o r e  f r i c t io n  th a n  i t s  im p a c t  fro m  a n  
a c u te  a n g le ,  o r  a s  i t  is  c a l le d  a  “ g l a n c in g  b lo w ,”  w o u ld  d o , 
l ie n e e  m o r e  e le c t r i c i t y  r e s u lt s  f r o m  th o  f r i c t io n  p ro d u c e d  b y  
t h e  v e r t i c a l  im p a c t  o f  l i g h t ,  th a n  t h e r e  w o u ld  b e  f r o m  i t s  im 
p a c t  a t  a n  a c u te  a n g le .  T h e  d e c l in a t io n  o f  th o  s u n , th e r e f o r e ,  
b y  c o n s ta n t ly  c h a n g in g  th e  a n g le s  o f  in c id e n c e  o f  i t s  l ig h t ,  a s  
i t  e n te r s  o u r  a tm o s p h e r e , a n d  im p in g e s  u p o n  th o  e a r t h 's  s u r 
f a c e ,  is  t h e  c a u s e  o f  th e  c h a n g e s  o f  t h e  t e r r e s t r ia l  t e m p e r a tu r e  
a t  th o  s e v e r a l  s e a s o n s  o f  th e  y e a r ,  l i e n e e  th e  m o r e  v e r t ic a l  
th o  l ig h t ,  t h e  m o r e  f r ic t io n  is  d e v e lo p e d  in  i t s  im p a c t  w ith  th e  
e a r t h ,  a n d  th o  m o r e  e le c t r i c i t y  th u s  e v o lv e d , a n d  th o  m o ro  
h e a t  p ro d u c e d  b y  th e  c o n ju n c t io n  o f  th e  o p p o s ite  e le c t r i c i t ie s  
fr o m  th e  l ig h t  n u d  e a r th .
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A t  t h o  h e ig h t  o f  liv e  m i le s  o r  m o r e  a b o v e  th e  e a r t h ,  w h e n
m a s s e s  o f  c lo u d s  o p p o s ite ly  e le c t r i f ie d  c o m e  t o g e t h e r ,  g r e a t  
h e a t  is  e v o lv e d  b y  t b o  u n io n  o f  th e s e  e le c t r i c i t i e s ,  a n d  w it h  i t  

m a g n e t is m  ;  tb o  a i r  o f  t h e  c lo u d  th u s  h e a te d  
ly  e le c t r i f i e d ,  a n d  g r e a t l y  e x p a n d e d  b y  t h e  

g  w a rd s  a t t r a c t e d  b y  th e  n e g a t iv e  e le c t r i c i t y  o f  
th e  a tm o s p h e r e  a b o v e  i t ,  a b a n d o n in g  th e  w a t e r y  v a p o u r  i t  n a il  
c o n t a in e d  in  s u s p e n s io n , a n d  w h ic h  a b s o r b in g  t b o  m a g n e t is m  
d e v e lo p e d  b y  tb o  u n io n  o f  t h e  o p p o s ite  e l e c t r i c i t i e s  b e g in s  to  
fa l l  to w a rd s  th e  e a r t h ,  n o t  b y  g r a v itn t io u  b u t  b y  t h e  m a g n e t ic  
re p u ls io n  o f  th e  s u r r o u n d in g  a i r ,  a n d  t h e  m a g n e t ic  a t t r a c t io n  
o f  th e  ciUfth i t s e l f  a n d  t h e  w a t e r s  o n  i t s  s u r f a c e .  A t  th e  s a m e  
t i m e ,  w h e n  th is  c o n ju n c t io n  o f  o p p o s ite  e le c t r i c i t i e s  o c c u r s ,  
m u c h  o f  th e  w a t e r y  v a p o u r  t h a t  t h e  c lo u d s  h e ld  in  s u s p e n s io n  
i s  d e c o m p o se d  b y  t h e  s u p e r io r  a t t r a c t io n  o f  t h e  in t e n s e  e le c 
t r i c i t y  fo r  t h e  h y d r o g e n g a a o f  t h o  w a t e r ,  w h ic h  is  im m e d ia te ly  
b u r n t  i n  th o  o x y g e n  g a s  t h a t  h a d  b o o n  l ib e r a t e d  b y  th e  
d e c o m p o s it io n  o f  th e  w a te r y  p a r t ic le s  o f  t h e  c lo u d s  in  th o  f i r s t  
p la c e .  T h i s  in f la m e d  h y d r o g e n  b u r n in g  w it h  a  y e llo w  l i g h t ,  

;  r u s h e s  t o  e m b r a c e  a g a in  i t s  lo v e r ,  o x y g e n  g a s , p u r s u in g  i t  in  
th o s e  b r i l l ia n t ly  i l lu m in a te d  z ig -z a g  c o u r s e s  w h ic h  w e  c a l l  
f la s h e s  o f  l ig h t n in g .

js  a l s o  d e v e lo p e d  
b e c o m e s  p o s it iv e  
h e a t ,  i t  r u s h e s  up

N o w  a s th e s e  c o n ju n c t io n s  o f  o p p o s ite  e le c t r i c i t ie s  a r e  s u c 
c e s s iv e  in  a  s t o r m ,  w o  eeo  th o  f r e q u e n t  f la s h e s  o f  l ig h t n in g  
a n d  b e a r  th e  r o l l in g  o f  th e  th u n d e r , (w h ic h  la t t e r  is  m e r e ly  
th e  n o is e  o f  t h e  e x p lo s io n s  o f  o x y g e n  a n d  h y d r o g e n  g a s e s ,
w h e n  a c te d  u p o n  b y  a  c u r r e n t  o f  e le c t r i c i t y  p a s s in g  t h r o u g h  
th e m ,)  a s  t ln -y  d a r t  o r  r o l l  t h r o u g h  th o  a tm o s p h e r e . T h e  
w a t e r  th u s  fo r m e d , s t a r t in g  in  s h e e ts  o r  c o lu m n s  a s  i t  m a y  b o ,  
is  a t  o n c e  d is in t e g r a t e d ,  b y  th e  r e p u ls io n  o f  th e  m a g n e t is m  
w h ic h  i t  h a s  a b s o r b e d , i n t o  a to m s  o r  g lo b u le s ,  e a c h  i  f  w h ic h  
i s  a  s e p a r a te  m a g n e t .  T h e s e  a r e  re p e lle d  b y  th e  m a g n e t is m  
o f  th o  u p p e r  a tm o s p h e r e , a n d  a r e  a t t r a c t e d  b y  th e  o p p o s ite  
m a g n e t is m  o f  t h e  e a r th  a n d  i t s  w a te r s ,  a n d  c o n t in u o  t o  d e s c e n d  
to w a rd ?  t h e  e a r t h ,  b u t  th e  m o le c u le s  o f  a tm o s p h e r ic  a i r  a r e  
a ls o  m a g n e ts ,  a n d  r e p e l  a n d  r e t a r d  th e  d e s c e n t  o f  t h e  r a in  
d ro p s  a s  th e y  f a l l ,  a n d  th e s e  f o r c e s  c o n t in u e  t o  d im m is h  t h e i r  
s iz e s ,  t i l l ,  o n  a p p r o a c h in g  t h e  e a r t h ,  t h e y  o re  s o  c o m m in u te d , 
t h a t  f r e q u e n t ly  t h e y  b e c o m e  a b s o r b e d  b y  th e  a tm o s p h e r e  a n d  
a p p e a r  a s  m is t  a n d  fo g .

N o w , i f  r a in  fa l ls  b y  g r a v it a t io n ,  b e g in n in g ,  a t  t h a t  g r e a t  
h e ig h t  o f  f iv e  o r  m o r e  m ile s ,  t o  d e s c e n d  in  t h e  f i r s t  s e c o n d  o f  
t im e  1G .1 fe e t ,  in  th e  n e x t  3 2 .2  f e e t ,  in  t h i r d  s e c o n d  6 4 .4  f e e t .
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irt th o  fo u r th  s e c o n d  Ofl.O .fe e t ,  in c r e a s in g  i t s  v e lo c i ty  a s  th e  
tim e , u f  d e s c e n t  a m i th e  s p a c e  th r u  u g h  w h ic h  i t 'p a s s e d  a s  th e  
s q u a r e  o f  t h e  t i m e ,  i t  w o u ld  h o  fo u n d  t h a t  i t s  v e lo c i ty  and  
m o m e n tu m , w h e u  i t  r e a c h e d  th e  e a r t h ,  w o u ld  h o  s o  g r e a t  as 
t o  w a s h  tlio  s o i l  in t o  th o  s e a s ,  d e n u d in g  m o u n ta in s  uud ilia- 
i n t e g r a t i n g  r o c k s ,  u u d  d e s t r o y in g  e v e r y  l iv in g  o b je c t  o n  th e  
p l a n e t  - W e  s e e  n n  a  s m a l l  s c a le  th e  d e v a s ta t in g  p o w e r  o f  a  
w a t e r s p o u t  t h a t  b r e a k s  a n d  d is c h a r g e s  i t s  c o n t e n t s  w h en  
t r a v e l in g  o n ly  a  s h o r t  d is ta n c e  a b o v e  th o  e a r t h .  B e s id e s  i t  is  
o n ly  n e c e s s a r y  t o  s e e  th e  r e t a l i a t o r y  c l i 'e c t  o f  m a g n e t is m  u p o n  
t h e  tia k u s  o f  s n o w  a s  th e y  f a l l  l a z i l y  t o  th o  e a r t h ,  e a c h  c r y s t a l  
o f  th o  sn o w  f la k e , o r  fr o z e n  w a te r ,  b e i n g  a c k n o w le d g e d  us a  
m a g n e t  e n d o w e d  w ith  i t s  f u l l  p r o p o r t io n  o f  m a g n e t i c  p o w e r .

T h o s e  fa c ta  p r o v e  t h a t  n e i t h e r  th o  c lo u d s  t h a t  f lo a t  in  t h e  
a tm o s p h e r e  n o r  th e  w a te r s  th e y  c o n t a in ,  w h ic h  h a v e  b e e n  
t a k e n  u p  b y  e v a p o r a t io n  f r o m  t h o  r iv e r s ,  la k e s  a n d  s e a s , a n d  
w h ic h  a r e  a g a in  r e tu r n e d  t o  th e m  in  r a i n ,  s n o w  a n d  h a i l ,  a re  
a f f e c te d  b y  th o  a o -c a llo d  Ja w s  o f  g r a v ita t io n . C o n c e iv e  f o r a  
m o m e n t  t h a t  th o  v o lu m e  o f  w a t e r  o f  th o  N ia g a r a  r iv e r  w h ic h  
l o s s e s  o v e r  t l io  f a l ls ,  s h o u ld , b y  g r a v i t a t io n ,  d e s c e n d  fr o m  a  
h e ig h t  o f  tw o , t h r e e  o r  ti vo  m i le s  a b o v e  th o  e a r t h ,  th e  c o m m o n  
h e i g h t  o f  c l o u d s ;  t h e n  im a g in e  t h o  d e s tr u c t io n  t h a t  w o u ld  
fo llo w  s u c h  a  d e s c e n t ; a n d  y e t  w a t e r  f r o m  c lo u d s  s t a r t  in  t h e i r  
c o u r s e s  to w a r d s  th o  e a r t h  in  m a s s e s  s o  g r e a t  a s  t o  d w in d le  
in  c o m p a r is o n  t h e  m ig h ty  s t r e a m  o f  N ia g a r a  a t  th o  fa l ls ,  a n d  
y e t  o n ly  b e n e f i t  r e s u lt s  f r o m  th o  r a in f a l l .  W h y , t h e n ,  d o cs  
t h o  w a t e r  fr o m  th e  c lo u d s  n o t  c o n t in u e  to  fa l l ,  o s  i t  h a s  s ta r te d , 
in  th e s e  e n o r m o u s  m a s s e s ?  I t  i s  b e c a u s e  th e  C r e a t o r  h a s  
b e n d b  n t !y  p ro v id e d  a g a in s t  s u c h  a  c a la m it y  b y  i n v e - i i i i g  
w a t e r  w ith  m a g n e t i s m w h e n  i t s  c o n s t i tu e n t s ,  o x y g e n  a n d  
h y d r o g e n  g a s e s ,  a r e  c o m b in e d  b y  t h e  p a s s a g e  o f  a  c u rre n t , o f  
c f - e t r i c i t y  th r o u g h  t h e m , in  t h e  fo r m a t io n  o f  w a t e r ,  a n d  th e

m a g n e t ic — a n d  a r e  a t t r a c t e d  to  th o  e a r th  b y 'i t s  o p p o s ite  m a g 
n e t i s m . a l lo w in g  r a i n ,  s n o w  a n d  h a i l  t o  fa ll  g e n t ly  a n d  in  
s m a l l  p a r t ic le s  t o  th e  e a r t h ,  l i e n e e  th e  g r e a t e r  t l io  h e ig h t  o f  
th o  c lo u d s  fr o m  w h ic h  th e  r a in  f a l l s ,  th e  s m a l le r  a m i m o r e  
a t te n u a te d  w i l l  h e  t h e  r a in  d ro p s  in  a r r iv in g  a t  th e  e a r t h .  
M i.-is a n d  fo g s , t h e r e f o r e ,  u ro  a s  f r e q u e n t ly  t h e  r e s u lts  o f  ra in  
f a l l i n g  fro m  v e ry  h ig h  c lo u d s , n s  th e y  u ro  fr o m  e v a p o r a t io n  a t 
t h e  s u r fa c e  o f  th e  e a r th  o r  o c e a n .

M e lte d  le a d  o n  th o  to p  o f  a  s h o t  to w e r  is  p o s it iv e ly  c le e tr i -
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fie d — th e  n ir  ft ro u n d  i t  »m g iiU v ely  d e d r i f i M .  T im  lo a d  in  
f a l l in g  r e p e ls  I t s e l f  a n d  is  a t t r a c te d  h y  t h e  o p p o s ite  e le c t r i c i t y  
o f  t h e  u ir , ra m b n g  i t  tw  s e p a r a te  a n d  t o  a s s u m e  th e  s p h e r ic a l  
fo r m  o f  » h o t 01» T o u ch in g  th e  v o m -le  t o  r e c e iv e  i t  a t  t h e  b o t to m  
o f  th e  to w e r . S o  t h a t  w o m a y  u t tr ib u tu  th e  s p h e r ic a l  o r  
s p h e ro id a l fo r m s  o f  r a in  d r o p s , o f  m e te o r s ,  u u d  o f  t h e  planets 
th cn iB O lve» , to  th e  fo rc e »  o f  tu u g o c lia m .

* L e t  u s  t a k e  a  c a r t  i r o n  s p h e r ic a l  s h o t  o f  th e  c a l ib r e  o f  tw e n t y -  
fo u r  p o u n d s , a n d  b e n t  i t  to  ft n e a r ly  w h ite  b e a t ;  th e n  l e t  us 
s e le c t  t lm  l ig h t e s t  d o w n  fr o m  th o  e o iu r a o a  t h is t le  t lm t  w e  can 
fin d  ;  w e  w i l l  t h e n  s h a k e  s o m e  h in d f n I s  o f  i t  o v e r  t h e  h o i  » h o t  
a t  th o  d is ta n c o  o f  th r e e  f e e t  a b o v e  5L  I t  w ill  b e  fo u n d  t h a t  
n o t w ith s ta n d in g  tv lia t i s  c a l le d  th e  a ’ t - a c t io n  o f  g r a v i t a t io n ,  
n o t  o n ly  o f  th o  h e a v y  s h o t  b u t  a ls o  o f  th e  s t i l l  h e a v ie r  e a r t h  
o n  w h ic h  i t  is  s u p p o r te d , th o  d o w u  w i l l .b o  c a r r ie d  u p w a r d s  
in t o  th e  a tm o s p h e r e  b y  th o  c u r r e n t  o f  h e a te d  a i r  l a d h i t c J  f r o m  
tl»u h o t  su r fito e  o f  th e  s h o t ,  in s te a d  o f  f a l l in g  e i t h e r  u p o n  i t  o r  
o n  th o  e a r th  in » m e d ia te ly  u ih u c o n l t o  i t .  I f ,  th i  r d  re , t h i s  
h e a te d  » h o t re p e l«  » '»m e o f  t h e  lijr lo  - I  l lo c c u lo ii t  m a t t e r  o f  w h ic h  
w e  h a v e  a n y  k n o w le d g e , a n d  w ill n o t a llo w  i t  t o  fa l l  u p o n  th e  
e a r th  in  o p p o s it io n  t o  th o  r a d ia t in g  p o w e r  o f  i t s  b e a t ,  w h a t 
b e c o m e *  o r  th o  g r a v ita t io n  o f  th o  e a r th  an d  o f  th e  o t h e r  p l a n d s ,  
an d  o f  e c m e t a r y  m a t t e r ,  & c . ,  to  th e  s u n ,  i f  t h i s  l a t t e r  i s  u n  
in c a n d e s c e n t  b o d y  o f  a  te m p e r a tu r e  s o  h ig h  t h a t  w c  c a n n o t  
r e a lly  c o n c e iv e  o f  i t s  a c t u a l  in t e n s i t y ?  I f  th o  l i g h t e s t  s u b 
s t a n c e .  s o -c a l le d , c a n n o t  h o  a t t r a c t e d  b y  i t  th r o u g h  p u c Ii 
e x c e s s iv e  r a d ia t io n  o f  i t s  h e a t ,  h<»W c a n  i t  a t t r a c t  th e  h e a v ie s t  
p la n e ts  ? W h a t  a ls o  b e c o m e s  o f  i t s  m a g n e tis m  in  t h e  p r e m i c e  
o f  s u c h  in t e n s i t y  o f  h e a t ?  I t  !«  e v id e n t  t h a t  th is  g r e a t  h e a t  
c o u ld  n o t  c o e x i s t  w ith  t h e  m a g n e t ic  fo r c e s  o f  th e  « u n , w h ic h  
a r c  th o u g h t  t o  c o n t r o l  th o  m o v e m e n ts  o f  o u r  s o la r  s y s te m .

L e t  n s  o b s e r v e  a  h o y  o n  an  A u g u s t  d a y , w h e n  th o  t h e r 
m o m e t e r  in d ic a t e s  9 b °  o f  F a h r e n h e i t ,  in  a  r o o m  w ith  c l  u se d  
d o o rs  a n d  w in d o w  s a s h e s  s o  a s  to  a d m it  n o  d is tu r b in g  c u r r e n t s

. of a i r ,  w h ile  l ie  a m u s e s  h im s e l f  w ith  b lo w in g  soap bubbles 
fr o m  th o  h o w l o f  a  c la y  pipu. W h e n  th e  bubble is formed, 
an d  it is  s u f f ic ie n t ly  t h i n ,  h o  th r o w s  i t  off from the bowl o f  
h is  p ip e . T h e  c i r c u m f e r e n c e  o f  th u  b u b b le  interrupted b y  tho 
b o w l o f  th e  p ip e , a a  s o o n  a s  i t  i s  d e ta c h e d  therefrom, c lo a c a  
u p o n  i t s e l f  b y  m a g n e t ic  a t t r a c t io n ,  a n d  f o r m a  a  nearly perfect 
s p h e r e , w h ile  i t  a s c e n d s  r a p id ly  to w a rd s  th e  c e i l in g  o f  th e  r o o m . 
M a r k  th e  p la y  o f  i r id e s c e n t  c o lo u r s  o n  i t s  s u r fa c e  as it r e c e iv e s  
th o  l ig h t  fr o m  a  w in d o w , j u s t  a s  th e  euu receives the i c jw r a t o
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m v i  o f  l ig h t  fr o m  t l i c  s t a r *  a n d  r e f le c t s  th e m  to  th e  c a r t l i .  Ac. 
N o w  w h y  f lo e s  t l i i s  b u b b le  o seo  m l iu  th o  a tm o s p h e r e  ? T h e  
w a t e r  a m i th e  s o a p  o f  t h e  b u b b le ,  a s  w e ll  u s  th e  c o m p o n e n t 
.p a r ts  o f  th e  s o a p  a r e  e a c h  h e a v ie r  th a n  th o  w a rm  a i r  o f  th o  
ro o m . T h o  m u  t h a t  l i l i s  i t s  i n t e r io r ,  c o m p o n e d  o f  v a p o u r  a n  1 
c a r ís im o  a d d  g a á  fro m  th o  lu n g s  o f  t h e  b  <v, is  a b o  in  i t s  e m u -

Im n in ta  h e a v ie r  t h a n  th o  s a in o  a i r ,  a m i is  a l s o  p r o b a b ly  * f  a  
o «  i t  te m p e r a tu r e  th a n  th o  a i r ,  w h ic h  is  I»8° o f  F u h r  n h e it ,  

a n d  y e t  th o  b u b b le ,  in  d e f ia n c e  o f  th e  so -e ttllcd  la w s  o f  g r a v it a 
t io n ,  a s c e n d s  t o  th e  c e l l in g ,  in s te a d  o f  d e s c e n d in g  t o  t h e  flo o r .

I f  w h a t a s tr o n o m e r s  te l l  u s  i s  c o r r e c t ,  th e  d e n s ity  o f  th e  £ tm  
is  almu,? o n e - fo u r th  o f  t l ia t  o f  th o  e a r t h ,  a n d  c a n n o t  r e la t iv e ly  
l » 1 h i  g r o a t ,  v o lu m e  f o r  v o lu m e , n s  t h a t  o f  t h i s  s o a p  b u b b le .  
W a t e r  is  t b o  s ta n d a rd  m e a s u re  o f  d e n s i t y ;  p o ta s h  a n d  s o d a  :<u 
s a l t s ,  c o m p o n e n t  p a r t s  o f  th is  s o a p  b u b b le ,  h a v e  e a c h  a  g r e a t e r  
d e n s ity  th a n  w a t e r ,  w h ilo  th o  o i l  a s s o c ia te d  w ith  t h e m  in  th o  
s o a p y  w a t e r  i s  p e rh a p s  le s s  t h a n  t h a t  o f  w a t e r ,  w h ile  th o  
d e n s ity  o f  th o  s o a p y  w a t e r  ¡9  g r e a t e r  th a n  t l ia t  o f  th o  m m . 
N o w  t h e  r a r t h ,  w i t h  a ll  i t s  p o w e r  o f  a l le g e d  g r a v it a t io n ,  c o n 'd  
n o t  p r e v e n t  th is  so a p  b u b b le  fr o m  a s c e n d in g  iu  th o  a i r .  N o w  
w h y  w a s  t h i s ?  T h e  g lo b u le s  o f  s o a p y  w a t e r  w e re  h e ld  
to g e t h e r  in th e  b u b b le  b y  th e  v is c o u s  c h a r a c t e r  o f  i t s  o i ly  p a r -  
t i d e s ,  w h ic h  h a v in g  a n  o p p o s ite  e le c t r i c  c o n d it io n  to  th a t  n f  
th e  w a te r , A ttra c te d  i t  to  c o m p le te  t h e  c i r c u m f e r e n c e  o f  th o  
b u b b le  w h e n  i t  w a r  d e ta c h e d  fr o m  th e  b o w l o f  th e  p ip e , w h ilo  
th e  m a g n e t is m  o f  th e  w h o le  b u b b le ,  r e p e lle d  b y  t h a t  o f  th o  
e a r t h ,  c a u s e d  i t  t o  a s c e n d  in t o  th o  u p p e r  a i r  b y  t h e  a t t r a c t io n  
o f  th e  m a g n e tis m  e x i s t in g  th e r e .

N o w  c o n c e iv e  o f  a  s o a p  b u b b le  1 ,4 0 0 ,0 0 0  t im e s  g r e a t e r  in  
I ts  d iu icn sio iiH  th a n  t h e  e a r t h ,  t o  h e  p la c e d  in  o n e  o f  th e  fo c i 
o f  th e - e a r t h 's  o r b i t ,  a n d  t h e n  im a g in e  I t  t o  e x e r t  i t s  g r a v ita t in g  
p o w e r  u p o n  t h e  e a r t h ,  a n d  e s t im a t e  th o  r e s u l t .  I f  th e  e a r th  
c«mUl n o t  a t t r a c t  b y  g r a v ita t io n  th is  s o a p  b u b b le  in  th e  ro o m  
r e fe r r e d  t o ,  w h a t  p o w e r  w o u ld  th o  b ig  s o a p  b u b b le  h a v e  to  
a t t r a c t  t h e  e a r t h  b y  i t s  g r a v i t a t io n ,  w h e n  t h e ir  p o s it io n s  w o u ld  
b e  r e v e rs e d  ?

T h e  u n flu la to r y  th e o r y  o f  l ig h t  ia fa u lty  in  t h i s ,  t h a t  e v e r ,  
w a v e  r e q u ir e s  a  r e s is t in g  m e d iu m  t o  l i f t  i t  a b o v e  t b o  c o m m , i 
le v e l . I n  w a t e r ,  w h e n  a n y  f o r c e  d is tu r b s  i t s  s u r f a c e ,  th e  
in e r t ia  o f  th e  w a t e r ,  a g a in s t  w h ic h  th e  s u r fa c e  w a t e r  is  d r iv e n , 
o f fe r s  a  r e s is ta n c e  b y  w h ic h  t h e  s u r f a c e  w a te r  i s  ra is e d  in to  a  
w a v e , b u t  in  a l l  s u c h  c a s e s  th e  v e lo c i t y  o f  t h e  fo r c e  is  s m a l l ;
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w h e n  Mil* v e lo c i t y  o f  tb  ■ w in d , f o r  I n s t a n c e ,  i s  n n o  h n m lr e il  
a n d  f if ty  m ile s  p e r  h o u r , i t  c a r r ie s  o f f  th o  s u r fa c e  p ra te r  in t o  
■•prav. u n li l  s u f f ic ie n t  t im e  h a s  e la p s e d  to  a llo w  t h e  in e r t ia  lit' 
t h e  m a s«  o f  w a t e r  t o  r e s is t  th o  im p u ls e  o f  t h e  w in d , w h e n .
w a v es  a r e  fo r m e d . N o w  i f  th o  e t h e r  o f  in to n i la n o la r y  n n d  
I n t e r s t e l la r  « P a c e s  fu r t i i - h c d  s u c h  u m e d io n f  o r  r- d istance' i t  
w o u ld  n e t  » d ro it  o f  th e  p a s s a g e  o f  l i g h t i h r v n g h  it., w i t h  it»  
I n c o n c e iv a b le  v o lo e ity  o f  1 8 0 ,0 0 0  m il" «  p e r  s e c o n d . I f  th o  
e t h e r  i t s e l f  «  a s  lu m in o u s , s*>me fo r c e  o f  v e r y  lo w  v e lo c i t y  m u s t  
im p in g e  u p o n  i t  to  m  ik - i t s  u n d u la t io n s , a n d  t o  h o  u n d u la 
tio n #  th e y  m u s t  m o o t w ith  r o - is ta n c o  t o  b e c o m e  a h c h  ; b e s id e s  
n il u n d alu tiM u s o c c u r  o n  th e  s u r fa c e s  o f  f lu id s , n n d  e x te n d  h u t  
n  -h u r t  d is ta n c o  b e lo w  tlio  s u r f a c e s ;  h u t  e t h e r  o f  s p a c e  h n s  n o  
d im e n s io n s , it is  i l l i m i t a b l e ;  n o  o n e  cu n  e a y  w h o re  is  i t s  
H u rfa co ; n e i t h e r  w o rd s  n o r  f ig u r e s  can d e f in e  i t s  d e p th , w id th  
o r  h e ig h t ,  u m l » s  nil m o t io n s  t j i r o u g h  i t  or©  o f  in c o n c e iv a b ly  
h ig h  K d o c it ie » , i u b l l o w »  t h a t  t h e r e  cu n  b e  n o  u n d u la t io n s  in  
it ,  a s  th e y  a r c  p ro d u c e d  b y  lo w  v e lo c i t ie s .

S u n l ig h t ,  o n  u b r ig h t  J u l y  d a y , f a l l in g  i n  i t s  g r o a io t t  in 
te n s it y  u p o n  th e  c a lm  a n d  p la c id  s u r fa c e  o f  a n  cx p u u su  o f  w a t e r ,  
p e n e tra te #  i t .  a n d  d e s c e n d s  to  v e ry  g r e a t  d e p th s  b e lo w  i t .  
w ith o u t  p r o d u c in g  t h e  s l ig h t e s t  u n d u la t io n  o n  it#  e u r fa o c , o r  
m o v e m e n t  w ith in  i t s  m a .-se s . I t s  v e lo c i ty  i s  s o  g r e a t  t lu t .  n o  
a p p r e c ia b le  t i m e  is  a ffo rd e d  f o r  t h e  d is tu r b a n c e  o f  t h o  in o r t ia  
o f  th e  w a t e r .  S o  i t  is  w ith  th o  e t h e r  o f  in t e r s t e l la r  a n d  i n t e r 
p la n e ta r y  s p a c e . T h i n ,  s u b t lo ,  a n d  a t te n u a te d , a s  t h i s  e t h e r  
m a y  h e  su p p o s e d  t o  h e , t h o  v e lo c i ty  o f  l ig h t  tn  p a s s in g  th r o u g h  
i t  i s  s o  t r u n s c c u d o n tly  g r e a t  t h a t  t h e r e  i s  n o  tirn o  fo r  th o  d is 
tu r b a n c e  o f  it# in e r t ia ,  a n d  c o u s c u u o n tly  i t s  m o t io n  is  i r u - ta n t l j  
a b s o r b e d  t v  t h e  m a n s o f  t h e  e t h e r ,  w ith o u t  p r o d u c in g  a n y  
u n d u la t io n  w h a te v e r . N o w  u n d u la t io n  is  a  s u p e r f ic ia l  n e t. 
T h e r e  i s  n o  w a v e  at. s e a  o f  a  g r e a t e r  d e p th  b e lo w  th e  « a r fa c u  .  
th a n  fo r ty  f o e t ;  a l l  b e lo w  t h a t  d e p th  is  u n a ffe c te d  b v  what-’ 
o v e r  c a u s e  t h a t  m a y  h a v e  p ro d u c e d  th o  s u p e r f ic ia l  w a v e . 
T h e  g r e a t  L e v ia t h a n  o f  th o  d e e p , n in e t y  o r  o n e  h u n d r e d  f e c i  
lo n g  a n d  o f  o t h e r  c o r r e s p o n d in g  d iin e n s iu n s , p lu n g e s  b u q m t h  
th e  s u r fa c e  o f  th o  o c e a n  w h e n  s t r u c k  b y  a  h a rp o o n , a n d  w ith  
in e o u c u iv a h le  sp e e d  r u s h e s  in t o  th o  d e p th s  b e lo w , y o t  h o  le a v e s  
n o  w a v e , n o  r ip p le ,  t o  in d ic a te  th e  c o u rs e  h o  h a s  ta k e n ,  a n d  
th e  w h a le m e n  in  b is  p u r s u it  h a v e  t o  s c a n  th e  h o r iz o n  in  e v e n -  
d ir e c t io n  to  a s c e r ta in  t h e  p la c e ,  s o m e tim e s  a  g r e a t  d is ta n c e  o f f ,  
w h e r e  h o  h a s  r is e n  t o  th e  s u r fa c e  o f  th e  o c e a n  t o  b lo w  o f f  h is  
s u r p lu s  e le c t r i c i t y  arid  c a r b o n ic  a c id  g a s  g e n e r a te d  in  h is  
lu n g » . S o  i t  is  w ith ' a l l  th e  fis h e s  a u d  m a r in e  a n im a ls  that
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in h a b i t  th e  g r e a t  d e e p . T h e i r  m o t io n s , h o w e v e r  « lo w  o r  s w ift , 
d e v e lo p  n o  u n d u la t io n «  b e n e a th  th e  s u r f a c e ,  a n d  c o n s e q u e n tly  
none i p p o a r  o n  tins s u r f a c e ;  t h e r e  a r e ,  th e r e f o r e ,  ho undula
t io n s  b e lo w  a  d e p th  o f  fo r ty  f e e t  fro m  th e  s u r fa c e .

G -n g r a p h e r s  In fo rm  u s  t h a t  th r e e - fo u r th s  o f  th e  o u te r  c r o 3 t  
o f  t h e 'e a r t h  u ro  c o v e r e d  b y  w a te r ,  o n ly  o n e -fo u r th  b e in g  d ry  
la n d . O f  th is  fo u r th  p a r t  h u t  a  s m a ll  p o r t io n  is  h a b ita b le  b y  
a n im a ls , a n d  a  s t i l l  s m a l le r  p a rt, t h e r e o f  i s  a c tu a l ly  o c c u p ie d  
b y  t h e m , w h llo  t h e  w a t e r s  o f  th e  e a r th  a r c  t e e m in g  e v e ry 
w h e re  w i t h  a n im a l  l i f e .  In n u m e r a b le  m y r ia d s  o f  f is h e s , m  a n n o  
a n im a ls ,  a n d  s e a  m o n s te r s  a r e  k u o w n t o  e x i s t  b e n e a th  th e  
s u r fa c e  o f  t lie s o  w a t e r s ;  t h e i r  s p e e d  in  p u r s u in g  o r  a v o id in g  
e a c h  o t h e r ,  a# th e y  r u s h  tu n d ly  th r o u g h  t h e m , s h o u ld  g r e a t ly  
d ist u r b  t h e i r  e v e n  s u r fa c e s ,  h u t  w h a te v e r  a g i ta t io n s  m a y  o c c u r  
in  th e  d e p th s  o f  th e  o c e a n  f r o m  th e s e  c a u s e s , n o  t r a c e  o f  th e m  
o v e r  in s e e n  o n  i t s  s u r f a c e ;  th e r e  i«  n o  u n d u la t io n  f r o m .s u c h  
c a u s e s . W h y ?  T h e  r e a s o n  i s  o b v io u s . F l u i d s  p re s s  e q u a lly  
i n  a ll  d ir e c t io n s . T h e  in e r t ia  o f  t h e  g r e a t  m a ss  o f  w a te r s  is  
n o t  t o  h o  d is tu r b e d  b y  t h e  p a s s a g e  o f  e v e n  in n u m e r a b le  
o b je c t s  o f  s m a l l  d im e n s io n s  a t  w h a t e v e r  s p e e d  th e y  m a y  a t ta in . 
T h e  s a m e  p r in c ip le  o b t a in s  i n  r e la t io n  t o  t h e  c th e y  o f  p la n e ta r y  
s p a c e . T h i s  p la n e t  r o l l iu g  in  i t s  o r b i t  w i t h  a  v e lo c i ty  o f  s ix t y -  
e ig h t  th o u s a n d  m i le s  p e r  h o u r , t h r o u g h  t h i s  e t h e r ,  d o e s  n o t  
a n d  c a n n o t  d is tu r b  th e  i n e r t i a  o f  t h e  w h o le  e t h e r  o f  s p a c e ;  th o  
m o tio n  o f  th o  p a r t  d is p la c e d  b y  t h e  e a r t h  a n d  i t s  a tm o s p h e r e  
is  a b s o r b e d  o t o i i o e  b y  th e  w h o le  m a s s , a n d  i t s  in e r t ia  c c iu u in s  
unalV ected  ; a n d  s o  i t  is  w i t h n l l  t h e  p la n e ts ,  a n d  e v e n  t h o  s u n  
i t s e l f .  T h e  s u n ’s  m o t io n  i n  i t s  o r b i t  b e in g  1 4 ,4 0 0  m ile s  { "  r  
h o u r , th e  m o o n  a d v a n c in g  in  h e r  o r b i t  a t  t h e  r a t e  o f  6 6 .0 0 0  
m ile s  p u r h o u r ,  u u d  s o  o n  w ith  t h e  r e s t  o f  t h e  p la n e ts ,  t h e i r  
e n o r m o u s  v e lo c i t ie s  w il l  n o t  a d m it  o f  t h e  d is tu r b a n c e  o f  ih o  

. i u e r t i *  o f  th o  e t h e r  o f  s p a c e  b e f o r e  th o p la n e t .  l ia s  l e f t  th e  e t h e r  
f a r  b e h in d  th r o u g h  w h ic h  i t  h a s  p a s s e d . T h o  r e ta r d a t io n  o f  
c o n u  ta r y  m a t t e r  in  i t s  c o u r s e  is  n o t  d u o  t o  th e  r e s is ta n c e  o f  th e  
e t h e r  t h r o u g h  • w hich  i t  is  p a s s in g ,  fo r  i f  i t  w a s  i t  w o u ld  h o  
u n ifo r m ly  a n d  C o n tin u o u s ly  r e ta r d e d  in  i t s  w h o le  c o u r s e , a m i 
n o t  m e r e ly  a s  i t  is  a p p r o a c h in g  o r  le a v in g  th o  n e ig h b o r h o o d  
o f  th o  s u n ,  b u t  it. is  o w in g  t o  th o  m a g n e t is m  o f  th o  s u n  a m i 
t h e  p la n e ts ,  a s  w i ll u s  o f  th e  o p p o s ite  m a g n e tis m  o f  t h e  e t h e r  
a c t i n g  u p o n  i t s  o w n  m a g n e t is m , t h a t  s u c h  v a r ia t io n  in  i t s  
v e lo c ity  h a s  b e e n  o b s e r v e d . T h i s  r .m i n d s  m e , t h a t  w h en  a  
p la n e t  is  a t  i t s  n e a r e s t  p o in t  to  th e  s u n , i t  is  m o v in g  w ith  its  
g r e a te s t , r a p id i t y  i n  i t s  o r b i t ;  a n d  w h en  a t  i t s  re m o te s t, p o in t  
f r o m  th e  B u n , i t  i s  p r o c e e d in g  a t  i t s  s lo w e s t  r a t e  o f  s p e e d  iu  i t s
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orbit; but yet tho orbit throughout it* entire couno i* bo 
balanced that tho rapidity i* exactly proportioned to tho tnair- 
n'••<*, and tho slowness to tho di*tanc« in reference to each. so 
that e.pul areas of tho pnac« included in the orbit are tli - ribcd 
by tho planet iu c<jua) timer, which ui Kepler'* Celebrated 
second law.

T h e  f r ic t io n  o f  t h e  a tm e p p h o m  w ith  t h e  e t h e r  in  ita  papRugr 
th r o u g h  i t  e v o lv e s  u e g a t iv c  e le c t r i c i t y ,  w h ic h  i s  ta k e n  u p  b y  th o  
a tn u fe t-h o ro  b y  in d u c t io n , a n d  th u s  i t  In»com us n e g a t iv e ly  e le c t r i 
f ie d . I f  th o  p la n e t*  c a n n o t ,  in  t l io i r  r o ta t io n  a r o u n d  th o  nun a n d  
o n  t h e i r  r e s p e c t iv e  a xcm, d N tu r b  t h o e l h o r o f  « p a c e  in  i t *  i n e r t ia ,  
h o w  cu n  i t  b o  sn p p o »i-*l t h a t  my* o f  l i g h t  p i t t i n g  t h r o u g h  i t  
w ith  i t *  v e lo c i t y  o f  1 ^ 0 ,0 0 0  m i le *  p e r  ao«y>nd, c a n  c a u s e  i t  to  
u n d u la t e ?  T i m e  is  n n  e le m e n t  in  t h e  p r o d u c t io n  o f  a  w a v e , 
j. ; id  in  t h e  p a **u g u  o f  l ig h t  th r o u g h  e t h e r  t h e r e  in n o t  time 
e n o u g h  t o  r e d * !  t h e  p a s s a g e  o f  l ig h t , in  o r d e r  t o  p r o d u c e  i t .  
A  m u s k e t  lia l I w ith  t h e  in it  ia l  v e lo c i t y  o f  1 0 0 0  fe e t  p e r  second, 
w h o tt s h o t  fr o m  a  m u s k e t  w ill p e r fo r a te  a  d > >r h a n g in g  o n  i t  « 
h in g e s  w ith o u t  m o v in g  i t ,  a s  th e r e  is  n o t  fu r n is h e d  s u iB e ic n t  
t i m e  d ia tu ih  i t s  in e r t ia  b *-fo ro  t b e  b a l l  h a d  iiaR *ed  t h r o u g h  
th e  d o o r . S o  in  l ik e  m a n n e r  a  ta l lo w  c a n d lo  d is c h a r g e d  fr o m  
a  m n s k u t  w i l l  p a s s  t h r o u g h  a  d o o r  w ith o u t  d is tu r b in g  i t s  
p • sitio n , w h ile  if i t  s h o u ld  b o  th r o w n  fro m  th o  h a n d  n g a in p t 
th e  d o o r  a t  th e  d is ta n c e  o f  t e n  fo o t fr o m  i t ,  i t s  m o m e n tu m  a t  
s u c h  lo w  v e lo c i ty  would p u s h  th o  ’d o o r  h a c k  t o  i t s  fra m e .

Kays of sunlight, in pouring through tho e t h e r  o f  s p u e e . 
carry with them the negative electricity w ith  w h ic h  th e y  w u re  
repelled from tho mu's photosphere, and couttaaa t o  b o  
repelled by tlio negative electricity o f  th o  i n t o n v l y  ruhl 
ether itself through w h ic h  they are passing. N o w  in tcrjK H O  
i; glass pri*n» to the passage of a beam of this s u n l ig h t  u t t e r ,  
i t  h it* reached ti*  on the surfucu uf th o  earth. T h i s  white’ 
beam of light is then refracted and decomposed, a n d  each colour 
leaves tho prism, diverging not only from the o r ig in a l  ray o f  
wliitn light of which they aro the nl «uncut«, bid o£o from 
other, as may ho s e e n  by observing tho wji.*.- tmm w h ic h  they 
form. Tliia spectrum exhibits these col «nr# iu t h e  o r d e r  o f  
their susceptibility o f  refraction, tin» rod bains refracted 
least nnd tho violet most. From it* appearance, S i r  Isaac 
Newton, who firet analyzed it, thought t h a t  there were 
actually seven primary or distinct colours in  t h e  composition 
of light, but since his day mvoriigHtion nnd analysis h n v u  
determmed that there ore but tlircu primanr c o lo u r * ,  v iz  :
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r e d ,  y e l lo w  a m i b lu o , a n d  th a t  th o  o r a n g e , p r e e n , in d ig o  an d  
v io le t ,  r e s u lp  fr o m  a  c o m m in g lin g  o f  th o  p r im a r y  c o lo u r *  ¡Q. 
d i f f e r e n t  d e g r e e s  o f  in tcu n T lv , a s  th e y  fo r m  t l io  s p e .i r u r n .  
N o w , lo t  u s  ecu w h a t  c a a a i  th in  r e fr a c t io n  a m i  d e c o m p o s it io n  - 
o f  l ig h t  b y  th e  p r is m . T h e  g la s s  p r la tn  w a s  p o s it iv e ly  e lu u tr i-  

w h e n  th o  s u n b e a m  w a s  th r o w n  u p o n  i t ;  th o  o p p o s it e ,  
e le c t r i c i t ie s  o f  t h e  l ig h t  a n d  t h e  g lu e s  w e r e  b r o u g h t  in to  
c o n t a c t ;  h e a t  a n d  m a g n e t is m  w o r e  e v o lv e d  b y  t h e i r  u n io n ;  
th e  g l a s s  w a s  e x p a n d e d  b y  th o  h o s t ,  w h ic h  w a s  im m e d ia t e ly  
a b s o r b e d  b y  th o  a i r  ;  th o  r a y s  o f  l i g h t ,  c h a n g in g  t h e i r  e le c t r i 
c i t ie s  b y  in d u c t io n ,  b e c o m e  p o s it iv e ly  e le c t r i f ie d  a n d  m a g n e t ic  
a n d  r  p e l e a c h  o t h e r ,  f<-n n i i i g ^ X u w t. n 's  s e v e n  p r im a r y  r a y s , 
a c c o r d in g  t o  th o  d if fe r e n t  d e g r u c *  u T p o s r ! t t d  e le c t r iz a t io n  nm l 
n a g m  t i r a t i o i i  th e y  b u v o  a b s o r b e d , 'T i l ls  e x p la n a t io n  w il l  
a l s o  u c c u tin t  fo r  t h e  in v is ib le  h e a t  ra y s  o u tr id e  o f  th o  s p e c tr u m , 
w h ic h  b y  s o  m o  p h ilo s o p h e r s  h a v e  b e e n  e r r o n c o n s lr  su p p o sed  
t o  h a v e  c o m o  d ir e c t ly  f r o m  t h e  a n n , a s s o c ia te d  w i in  i t s  l ig h t .  
A g n ia ,  l e t  n s  t a k e  tw o  p ie c e s  o f  thinned m a d e  o f  w o o l, o f  th e  
s a m e  t - ’x tu r o  m id  b iz o ; l e t  o n e  o f  th e m  h a -w h ite  f la n n e l, th e  
O th e r  b lu e ! ; i ln n u id . N o w  w h ilu  f la n n e l  h a s  th u  s a m e  e le c t r i 
c a l  c o n d it io n  u s  w h ite  s u n l ig h t ,  t h a t  i s ,  n e g n liv o . I t  c o n s e -
q u e n t ly  re f le c ts  o r  re t n c n l  
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s i l ld ig h t ,  a c c o r d in g  t o  e l
la w s . F o r  t i l l s  e f f o r t  i t  is  e x t e n s iv e ly  u s e d  b y  th e  po 
C o u n tr ie s  fo r  a r t i c l e s  o f  o u ts id e  c l o t h in g  t o  k e e p  
during s u n s h in e . S u p p o s e  w o  p la c e  th e s e  tw o  p ie c e s  o 
f la n n e l, in  th e  w in t e r  t im e ,  o n  th e  a n o w , o n e  h u n d r e d  fe e t  
a p a r t ,  th e  te m p e r a tu r e  o f  th e  a i r  being a t  z e r o  o f  F a h r e n h e i t ,  
and th e  s u n  s h in in g  b r i l l i a n t l y  th r o u g h  n  c l e a r  a t m o s p lu r e ,  
a n d  le t  u s  w a tc h  t h e  e f f e c t ,  i n  a  l i t t l e  w h i le  i t  w ill b o  s e e n  
t h a t  th o  p ie c e  o f  w h ite  th inned  is*  frozen t i g h t  t o  th o  s n o w , 
w h ile  th o  b la e k  f la n n e l,  h a v in g  td jK orbud a l l  t h e  r a y s  o f  th e  
s u n l ig h t  from i t s  o p p o s ite  e l e c t r i c a l  c o n d i t io n ,  h a s  b e c o m e  
h e a te d  b y  th e  d e v e lo p m e n t  o f  t h e  h e a t  fr o m  t h e  u n io n  o f  th e s e  
o p p o s ite  i-lcc'tru ¡ t e a ,  a n d  t h e  s n o w  b u s  b e c o m e  m e lte d  u n d e r  
t h e  b l a c k  il a im ed . T h in  e x p e r im e n t  p ro v e s  t h a t  h e a t  in th e  
r e s u l t  o f  l lio  u n io n  o f  o p p o s ite  e le c t r i c i t ie s  u s  in  th e  a s s o c ia te d  
p r im a r y  r a y s  o f  l ig h t ,  fo r  t h e  m a t e r ia l  c o m p o s in g  th o  tw o
p ie c e s  o f  f la n n e l  w a s i t l fa r ,  w h i le  t h o  n e g a t iv e ly  e le c tr i f ie d
w h ite  f la n n e l  r e p e lle d  th e  n e g a t iv e  w h ite  s u n l ig h t ,  n b - . r l i i n g  
th o  c o ld  o f  th e  a n o w  b e n e a th  a n d  b e c o m in g  fr o z e n  t o  ic , aa  
th e  p o - i l iv e ly  c lo c tr i iu 'd  b la c k  fla n n e l a t t r a c t e d  th e  n e g a t iv e ly  
ole* i . i ' i .  •; m ill . '  • c h > p in g .th o  h e a t  w h ic h  m e lte d
t h e  s n o w . N o w  a s  e v e r y  o b je c t  in  n a tu r e  ba-t a  c o lo u r  o f  s o m e  
k in d , w h e n  t h e  s u n l ig h t  1*1 la u p o n  i t ,  w o c a n  u n d e r  t a u d  
t h a t  th e  v a r ia t io n s  o f  t e m p e r a t u r e  o u  t h e  e n r fa e o  o i  th e  e a r t h ,
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ere th e  im m e d ia te  r e s u lt»  of electrical action upon It by tho 
rays n f  l i g h t  as l ig h t  ami not by raya of bout from tbo uni).

W o  have th u s  s h o w n  y o u . that fr o m  th e  attribut*« nf heat,
it in [.I --dually im p o s s ib le  for i t  t o  b o  t r a i . - m i l t e d  to th in  u r  
a n y  ■ r  p la n e t  f r o m  th o  a im  t h r o u g h  im n b .  : b  v t .i .v  « ¡n r o  
o f  o th L r a t  a t e m p e r a t u r e  u f  — 1 1 2 °  o f  c v u Ü g tu il»  thermometer.

W o  h a v e  s h o w n  y o u  t h a t  th o  n e g u tiv o  electricity » f  o u r  
a tm o s p h e r e  is  d e r iv e d  b y  in d u c t io n  fr o m  th in  v e ry  rdd other 
i n  th o  r o ta t io n  o f  t h e  e a r t h  o n  ita  a x i s  a n d  in  it#  m o tio n »  i a  
i t s  o r b i t ,  c a r r y in g  w ith  i t  i t s  a tm o sp h o iro  in  it»  c o u rs e .

W o  h a v e  s h o w n  y o u  t h a t  t h e  a tm o s p h e r e  i# held in it» place 
a r o u n d  th o  e a r t h  b y  i t s  m a g n e t is m  a n d  d ia - m n g n e tu m , which 
h a v e  b o i’ ii d e v e lo p e d  b y  c u r r e n t s  o f  o p p o s ite  electricities iu 
c o n ju n c t io n ,  p ro d u c e d  b y  th o  passage o f  rays of light through 
th o  a tm o s p h e r e , e v o lv in g  b y  t h e i r  f r i c t io n  with i t  electricity 
o f  o n o  k in d , w h ilo  th o  o p p o s ite  k in d  o f  electricity h a s  boon 
p ro d u c e d  by th o  im p a c t  o f  r a y »  o f  l ig h t  n p n n  tho more s o lid  
p a r t *  o f  tho’ e a r t h 's  cmat n n d  u p o n  i t s  w a te r»  a3 it developed 
t h e i r  e v a p o r a t io n .

W e  h a v e  s h o w n  t h a t  th e  a t t r a c t io n  o f  m a t t e r  o n  or above tho 
e a r t h ,  is  th r o u g h  m a g n e t is m  t o  th o  p o le s  o p p o s ite  n u -p e c tiv e ly  
t o  th o  h e m is p h e r e s  o f  th o  e a r t h ,  t h a t  i t  is  c o n f in e d  t o  tho c r u s t  
o f  th e  e a r t h ,  a n d  t h a t  i t  ia  n o t  th o  a t t r a c t io n  o f  g ra v ita t io n «

W.- h a v e  s h o w n  t h a t  th e  u p w a rd  p r e s s u r e  o f  all fluid*, from 
e a p il <ry a t t r a c t io n  In  tu b e s  t o  tin  u p w a rd  pressure of th j  
w a te rs  c .f  th o  o c e a n  t h a t  f lo a t  t h e  to n n a g e  o f  t h o  world, to that, 
n f  th e  a tm o s p h e r e  w h ic h  h o ld s  i t  s u s p e n d e d  a b o v e  tho «urt'uco 
o f  t h e  e a r t h ,  is  s t r i c t l y  m a g n e t ic .  W o  h a v e  shown that the 
v a r ia t io n s  o f  th o  b a r o m e t e r  a t  th o  le v e l  o f  t h e  s e a  arc not 
o c c a s io n e d  b y  th e  v a r y in g  w e ig h t  o f  th o  a tm o s p h e r e , but by 
i t s  tn .ig u c t io  c o m ll th i i i ,  a s  th o s o  o f  th o  th e m m m o te r  a r e  p ro - 
d u c o d  b y  c u r r e n t s  o f  e le c t r i c i t y ,  w h ic h  p e r m e a te  the g lo w  
tu b e s  th a t  c o u ta iu  th e  t h e r m o m é t r ie  flu id .

W c  h a v e  s h o w n  t h a t  a l l  t e r r e s t r ia l  b e a t  is derived from tho 
c o n ju n c t io n  o f o p p o  ito  e le c t r i c i t ie s ,  w h e th e r  proceeding from 
th e  c o m b u s t io n  b f  in flu n in m b lo  s u b s ta n c e s ,  f r o m  friction, or 
ir o m  th e  c o n t a c t  o f  c u r r e n t s  u f  a i r  u r  o f  g a s e s  o p p o s ite ly  elec
tr i f ie d . '  .

We h a v e  s h o w n  th at, f r i c t io n  o f  s u b s ta n c e s  of low fe m p e n v  
t a r e s  p r o d u c e s  n e g a t iv e  e le c t r i c i t y ,  a n d  iucreaacs tho cob! by



t lm ir  u n io n , i lln s frn tf id  b y  tw o  b lo c k «  o f  ic o  r u b b e d  »"/»«'(¡ter 
a n d  u n i t in g  m o r e  f ir m ly  a t  t h e i r  ju n c t io D  t h a n  in  a n y  o t h e r  
o f  t lm ir  p a r t * .  A n d  th e n  w e  h a v e  s h o w n  t h a t  p o s it iv e  ©leo- 
t r io i ty  i s  n h v n v a a s s o c ia te d  w i t h  b e a t ,  a n d  tliu  o p p o s ite  e le c 
t r i c i t y  w ith  c o l d ;  t h a t  t h e i r  c o n ju n c t io n  p r o d u c e s  b o a t  o r  c o ld  
a c c o r d in g  a i  o n e  o r  t b o  o t h e r  o f  th e  e le c t r ic i t ie s  p r e d o m in a te s  
a t  tb o  m o m e n t  o f  t h e i r  n n i n u ;  t h a t  in n g u a tis rn  i *  a l s o  e v o lv e d  
b y  t h e i r  c o n ju n c t io n ,  a n d  t h a t  i f  m u c h  b o u t is  d e v e lo p e d , tb o  
m a g n e tis m  d is a p p e a rs  a n d  t ik e «  r e f u g e  in  th e  n e a r e s t  g r e a t e r  
c o l d ;  t h a t  m a g n e tis m  is  t h e r e f o r e  tb o  a n ta g o n is t  o f  b e n t , a n d  
i s  fo u n d  in  i t s  g r e a t e s t  in t e n s i t y  in  e x t r e m e  o o ld , in  th e  
h ig h e s t  p a r t  o f  th e  a tm o s p h e r e , a n d  in  t h e  A r c t i c  a n d  A n t a r c 
t i c  re g io u B .

I f  th e  a to m ic  th e o r y ’ b e  t r u e ,  a n d  th e  a to m s  o f  o th e r  ha 
s p h e r e s  o r  o b h t o  s p h e r o id s , w e  m a y  im a g in e  t h a t  l ig h t  p a s s in g  
in  ra y s  th r o u g h  th e  in te n s e ly  c o ld  o t h e r ,  d e v e lo p s  n e g a t iv e  
e le c t r i c i t y  b y  i t s  f r i c t io n  w ith  t b o  o th e r , u n d  t h a t  th is  n e g a 
t i v e  e le c t r i c i t y  r e s id e s  in  th e  i n t e r s t i t i a l  s p a c e s  b e tw e e n  tb o  
a to m s  o r  th e  e t h e r  u n t il  a t t r a c t e d  b y  p o s it iv e  i - l . i r '- ie i t y  o f  
g r e a t e r  o r  le s s e r  v o lu m e  a n d  te n s io n ,  t h e i r  c o n ju n c t io n  w m »hl 
p r o d u c e  m a g n e t is m  w h iu h  w o u ld  fin d  a  h a b i t a t  a im  m g  t h e s e  
in t e r s t i t i a l  s p a c e s  o f  th e  a to m s  o f  e t h e r  in  th e  p o le s  o f  th o  
a to m s  th e m s e lv e s .

F r o m  th e  m o b i l i ty  o f  th e  p a r t ic le s  o f  f lu id s , w h e th e r  l iq u id  
o r  g a seo u s ., i t  a p p e a r s  th a t  t h e ir  t e n d e n c y  is  t o  m o v e  ¡u  s p ir a l  
c u r v e s . I n  th e  c u r r e n t s  o f  o c e a n , s e a , l a k e  o r  r iv e r  w a te rs , 
t h e  f r e q u e n c y  o f  t h e i r  c u rv e d  d ir e c t io n  is  e v e r y w h e r e  m a n ife s t ,  
o n y  o b s t r u c t io n  t o  th o  g e n e r a l  d ir e c t io n  o f  t h e i r  c u r r e n ts ,  
w h e t h e r  s u p e r f ic ia l ,  o r  a t  v a r y in g  d e p th s  b e lo w  th e  s u r f a c e ,  is  
aufllcHMit. t o  d e t e r m in e  t h e m  in t o  s p ira l  c u r v e s  o f  g r e a t e r  o r  
le s s e r  c u r v a tu r e s .  I t  w o u ld  s e e m  t h a t  th is  a t t r ib u t e  o f  i lu id i  
w a s  in te n d e d  b y  th o  C r e a to r  fu r  t h o  e v o lu t io n  o f  c u r r e n ts  o f  
e le c t r. b y  b y  tb o  f r i c t io n  o f  th e s e  p a r t ic le s  o f  tin? i n r r  c u rv e s  
o f  t h e  S p ir a ls , a n d  o f  m a g n e tis m  b y  t h e  p a s s a g e  o f  th is  e le c t r i 
c i t y  ai m g  th e  s p ir a ls  o f  t b o  f lu id s  th e m s e lv e s . T h i s  i s  a n  
o r ig iu  c*l m a g n e t is m , a s  w e ll  in  t h e  w a te r s  a s  in  t h e  a tm o s 
p h e r e . T h e  g r e a t  c u r r e n t s  o f  t h e  o c e a n , s w e e p in g  in  c u r v e s  
g r e a t e r  t lm u  a  g r e a t  c i r c le  o f  tb o  e a r t h  i t s e l f ,  a r e  o n ly  e le m e n ts  
o f  im m e n s e  s p ir a ls .  T h e  c i r c u la r  m o t io n  o f  a n  in fu s io n  o f  
t e a  in  a  c u p  w h e n  s t i r r e d  b y  a  s p o o n  t o  h a s te n  th e  s o lu tio n  o f  
t h e  a c c o m p a n y in g  s u g a r , is  b u t  m i i l lu s t r a t io n  o f  th e  s a m e  
p r in c ip le ,  a n d ’ s o  i t  i s  w ith  g u y o u s  f lu id s . T h o  t in y  w h ir lw in d  
th p t  r a i s e s  th e  d u s t  iu  B u m m e r in  o u r  c o u n tr y  r o a d s , is  b u t a
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tv jw  . . f  -In* m r r o n t s « f  fttm o *| *h 'T io  a i r ,  fro m  t h e  g e n t le  b r e r t -e  
tli 1.: In : - I» in  tb u  s u m m e r  h ca lu  to  th e  to r n a d o , h u r r ic a n e ,  
«uni m ig h ty  e y e  I q u o  t h a t  d cw iln te  t h o  o c e a n s  a u il  ¡» la n d *  in  
in te rtro | » icu l r e g io n s . T id e  f o r m , th e r e f o r e ,  in  w h in h  th e s e  
i t 'i i iU  a r e  ■•oniiunully m o v in g ,  is  a m o n g  th o  m e a n s  a d o p te d  by  
t h o  C red ito r t o  d e v e lo p  e le c t r i c i t y ,  m a g n e tis m  a n d  h e a t ,  o n  
c u d  a b o v e  th e  s u r f a c e  o f  o u r  T ila o c t.

“  L o t  u *  f o r  a  m o m e n t  co M rfo er  th o  a c t io n  o f  t h e  tw o  g r e a t  
c u r r e n t *  o f  w a r m  w a t e r  o n  th o  o p p o s ite  co a s tB  o f  N o r t h  
A m e r ic a .  T h o  G u l f  S t r e a m  a n d  th o  J  ip a n c s o  c u r r e n t  th r o u g h  
B e h r i n g 's  S t r » I i  i  t o  th e  A r c t i c  O c e a n . L e t  n *  c o n s id e r  th o  
G u l f  S t r e a m .  O n  th o  E q u a t o r ,  in  th o  A t l a n t i c  O c c a u  th e  
m e a n  te n ib c r n t u r o  o f  t h e  s u r f a c e  o f  t h e  m o ,  a c c o r d in g  to  
l L i m u ,  7 d.G’ , th o  a v e r a g e  m a a i m o c i  in  la t i t u d e  *J" im r 'd i  i t
8 0 .3 -1,  th o  h ig h e s t  o b s e r v e d  t o t n n o r a ta r a  in  3 ’  V ,  m » rtb , 
q c o r d in g  t o  K o t z e b u e ,  8 4 . 6 ° ,  n  m l th e  m e a n  U m ip c ra tu ru  o f  
t h e  s e a  b e tw e e n  th o  p a r a l le ls  o f  3 = n o r t h  a m i 8 e s o u th , a c c o r d 
in g  tn  H u m b o ld t ,  w a s  f r o m  « 0 .1 °  t o  K i l l 0.  T h o m e u n  U ‘m ] ic r a . 
J u r e  o f  t h e  u ir  in  t h o  e n u a to r i& l b e l t  o f  t h o  A t l a n t i c  O c e a n  
lie tw c*m  1 0 °  n o r th  a n d  1 0 .  s o u t h ,  a c c o r d in g  t o  L e n t z ,  id 7 8 .S &.  
H e r e  y o u ' h a v e  th e  s u r f a c e  w a t e r  o f  th o  o c e a n  in  t h e  
E t ju n to r in l  l» e lt o f  t h e  A t l a n t i c  O c e a n  h o t t e r  b y  3 .8 °  th a n  a i r  
ju s t  a b o v e  i t .  N o w , i f  th o s e  m s p o e t lv o  to tn p e r u tu r a . w o ro  

• a t  f r o n t  th e  tfu o , t h e i r  c o n d i t io n
o f  t .itn p 'w n tu re  s h o u ld  h o  r e v e r s e d ,  th o  c a p a c i ty  o f  th o  u ir  to  
a b s o r b  h e a t  b e i n g  s o  m u c h  g r e a t e r  th a n  t h a t  o f  w a t e r .  T h i s  
fa c t  p r o v e s  t h a t  i t  i s  n o t  s o l a r  h e a t  t l iu t  p r o d u c e s  th e  te in p e r o -  
t u r e  e i t h e r  i n  th o  a i r  o r  w a te r .

“ I n  J u l y ,  t h o  c o u r s e  o f  th o  G u l f  S t r e a m ,  in  la t itu d e  3 3 3 
n o r t h ,  s h o w s  th o  fo r m  o f  a  to n g u e  o !  te m p e r a tu r e  o f  8 1 .5 ° ,  
( a t  s o m e  p la c e s  e v e n  H i “ w aa o b s e r v e d .)  T h i s  h o t  s t r e a m  p r o 
d u c e s  i t s e l f  a s  a  d o u b le  t o n g u e ,  w ith  a  m e a n  te m p e r a tu r e  o f  
f r o m  7 7 °  t o  H I.5 *  o f  F u b r u a h e i t ,  12 0 °  to  ‘. 'S '1 o f  R e a u m u r ,)  t<v 
w a rd a  th e  n o r t h  ns fu r  n s  t h e  4 0 b o f  la t i t u d e ,  a n d  to w a r d s  
th u  e a s t  lo  th o  4 3 s o f  lo t ig itu d o  w e s t  o f  G r e e n w ic h ,  t h a t  is, 
fu r b e y o n d  N e w fo u n d la n d . I n  J a n u a r y ,  t h e  to n g u e  o f  7 7 “ 
o f  F a h r c n h  i t ,  ( ¿ 0 °  o f  R e a u m u r .)  r e a c h e s  t o  h ititu d o  3 7  ' n o r t h  
a n d  lo u g itu d o  7 0 °  3 0 '  w e s t ,  a n d  a t  th e  p la c e  w h e r e  t h e  e a s t  
e n d  o f  i b i i  to n g u o  o f  7 7 " ' o f  F a h r e n h e i t  t e r m in a t e s  in  July, 
w c  fin d  in  J a n u a r y  a  t e m p e r a t u r e  o f  6 2 .6 °  a n d  6 2 .8 ': o f  F a h 
r e n h e i t ,  1. 1 4 “ a n d  1 5 °  o f  R e a u m u r .)

“  r p  t o  t h e  m e r id ia n  o f  t h e  e a s t e r n  e n d  o f  N e w fo u n d la n d , 
t h e  G u l f  S t r e a m  p r o c e e d s  f i r s t  in  an  e a s t  n o r t h e a s t ,  fin d  ih o n  
i n  uu e a s t  d ir e c t io n  p a r a l le l  t o  t h e  A m v r ic a u  co u n t, w ith  m i

k
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a v e r t- r o  ta m p c r a tu r o  in  J u l y  o f  7 7 “ to  8 3 . q F . h r  i h . i t ,  ( 2 0 *  
I n  2 l r  R e a u m u r ,)  a n d  in  J a n u a r y ,  o f  6 8 °  In  “i7  F a b r .  u liu it, 
( 1 0 : t>  2  • K c u u m u r .)  T h e  h i g h e s t  t r n ip c r a t n r o  o f  th o  a i r  
in  A f r i c a  iu  th o  n a m e  p a r a l le l  o l  la t i t u d e  in  J a n u a r y ,  1« o n ly  
5 3  ~  .

“ A t  N a w fo n n d la n d , th o  G u l f  S t r e a m  c o m e »  in  v io le n t  c o l l i -  
r io u  w ith  th e  P o la r  S t r e a m  o f  L a b r a d o r , w h ic h  n e a r ly  a t  a  
r i g h t  a n g le  » e ls  a g a in s t  M id  p e n e tr a te »  i n t o i l  1 iL •:* m i im m e n s e  
w e d g e . O n  th o  «• a s te r n  » ¡d o  o f  th e  G r a n d  B u n k  i t  is  t o  
p o w e rfu l t h a t ,  a c c o r d in g  t o  t h o  p u rfn eo  I s o t h e r m s ,  i t  p e n o - 
t r a t i  -  i n t o  th e  G u l f  S t r e a m  fr o m  1.70 t o  2 ’ "*  in  s s u in ' w a rd  
r f  i t s  g e n e r a l  l im its ,  a n d  t h e r e f o r e  e n t i r e ly  in t e r s e c t s  th o  
s u r fa c e  w a t e r s  o f  th o  e a s t e r ly  s t r e a m  fu r  t h a t  b r e a d t h ,  w h ic h  
i t  t h e  m o st , im p o r ta n t  p a r t  o f  i t s  c o u r s e .  T h e  G u l f  S t r e a m , 
8 1 0  m ile s  n o r t h e a s t  o f  N e w fo u n d la n d  b a n k ,  a f t e r  h a v in g  
tK issed b e y o n d  th is  p o la r  c u r r e n t ,  U  UKtrnvr t h a n  i t  is  s o u th  o f  
ir . T h o  In l lu c n c o  o f  t h o  te m p o r a tu r o  o f  t in »  p n h ir  s '  .m i is  
Im s  in  J a n u a r y  th a n  in  J u l y .  8 8 0  m i le s  o a s t  w a rd  o l STow fO una- 
1 a n d , o n  th o  5 0 b o f  n o r th  la t i t u d e ,  th o  G u l f  S t r e a m  h a s  a  
¿n rl'aeo  te m p e r a tu r e  o f  0 S °  F a h r e n h e i t  in  J u l y ,  w h iio  in  
J a n u a r y ,  th o  G u l f  S t r e a m  o n  th o  60®  d e g r e e  o f  n o r th  la t i t u d e  
l ia s  a  te m p e r a tu r e  o f  5 1 .5 °  F a h r e n h e i t ;  th o  t h e r m o m e t e r  
sh o w s  a t  til©  s a m e  l i m e  a t  F r a g i le ,  o r  a t  R a t ih o c ,  ( in  S i le s ia , )  
o n  th o  su m o  p a r a l le l  o f  l a t i t u d e ,  te m p e r a tu r e »  n f  m in u s  3 1 ° ,  
m d  » o m i-t im e s  s t i l l  lo w e r  o n e s . T h o  i s o th e r m a l  l in o  o f  64 .6®  
F a h r e n h e i t ,  ( 1 0 °  o f  R e a u m u r ,)  r u n »  n o  in  J u l y  to w a r d *  
I c e la n d  m id  th e  F a r o e  Is la n d »  t o  th o  6 1'3 o f  n o r t h  la t i t u d e . 
T h e m  i t  m o o t«  fu r  th e  s e c o n d  t im e  t h e  p o la r  » tn  .un  w h ic h  o n  
th e  ca st . s t o l 'I c e la n d  a g a in  th r e a te n »  t o  W o r k  u p  i t s  w a y  
a n d  t o  d e s tr o y  I t .  I n  J u l y ,  t e m p e r a tu r e »  w e r e  o b s e r v e d  o n  
th e  n o r th  c o a s t  o f  I c e la n d  o f  4 1 “ , 4 7 “ a n d  IB .3 9 , ( b y  L o r d  
D u f fe r  i n ,  4 '!  ’ ,)  w h ile  o f f  th o  c a s t  c o u e t f o r  s ix  d e g r e e s  o f  lo n g i
tu d e , n o n e  h ig h e r  th a n  f r o m  4 0 °  to  4 2 , ti'“ w e re  fo u n d .

“ A c c o r d in g  to  I r m i n g e r ’s  d a ta ,  a n d  L o r d  D u fT c r iu 's  o b s e r v a 
t io n s ,  th o  G u l f  S t r e a m  s e t t in g  to w a r d s  th u  n o r th  p r e p o n d e r a te s  
in  J u l y  o n  t h e  n o r t h  a m i  n v s t  c o a s t»  o f  I c e la n d ,  n u t  o n  th e  
c a s t  a n d  s o u th  c o a s t»  th e  p o la r  s t r e a m  c o m in g  fro m  th e  d ir e c 
t i o n  o f  J a n  A la y o a .

“ B e t w e e n  I c e la n d  a n d  th b  F a r o e  I s la n d s ,  th e  G u l f  a n d  p o la r  
s t r e a m s  a r e  c o n t e n d in g  a g a in s t  e a c h  o t h e r ,  a n d  th e  j-<■ m lt  o f  
th is  s t r u g g le  ia  a  s e a  d iv id e d  in t o  a  g r e a t  n u m b e r  o f  h o t a n d  
c o ld  b a u d s , w h ic h  f a c t  i s  d e m o n s tr a te d  c le a r ly  h.v L o r d  l ) u f -  
f o r in 's  c r u is e  fro m  S to r n o w a y  t o  l l e ik i a v i k  in  181(1 , a n d  fu lly  
c o r r o b o r a te d , b y  W .U lic h  iu  th e  B u l l  D o g  E x p e d i t io n  o f  13(30."



" T h o  f i c t  t l i a t  t h o  tw o  s t r e a m s  i n  t h e i r  c o n t e s t  a p p e a r  a s  
m a n y  b a u d s  a n d  s t r u m  n l m i g i d v ,  o v e r  n in l i iu n e a tb  la ie u  m b e r ,  
i s  prov» l  ii 't  o n l y  b y  tin.- o b s e r v a t io n *  o f  t h e  te m p e r a tu r e  o f  
( h e  • uri’ i u f  t b o  s - a  b y  I r m i n g e r  a n t i  D u f le r in , b u t  n h n  b y  
t l io  r- n r e b c *  o f  W u ll iu li  in  r e g a r d  t o  t h e  n a t u r e  o f  th e  b o t 
to m  i- f  t in t  o ■ u T in t  l a t t e r  tb u in l t h e r o  v o K a n ic  s t o n e *  p o in t
i n g  n.-i t o  t h e i r  o r ig i n  t o  J a n  M a y  i i ,  m n l ut. o lh o r  p la c e *  
o p h i.-e o n u e  o f  tw o  t o  f iv o  in c h e s  in  le n g t h  w h ic h  c o u ld  b a v a  
b i  o  i . e a n ¿'->1 th e r o  o n ly  b y  t h e  w a r m G u l l  .S tre a m , l t e - i ' lo n ,  tlio  
d r i f t i c e p e n e t r a t e «  h i r e  f u r th e r  t o  t h e  fl-.u th  th a n  nnyW D ore 
e ls e  e a s t o f  I c e ia m L  *  *  *  *  B u t  h e r o  t l io  G u l f  S t r e a m  
c o n u s  a w a y  e q u a l ly  tn t n e t  fr o m  it«  s t r u g g le  w ith  t h e  p o la r  
s t r e a m  n s  n t  r io w fo u n d la m L  "W o n o w  k n o w  i ta  in r t h o r  
c o u r s o  in  th  - H u m m er fn -m  tu n n y  d i r e c t  o b s e r v a t io n s  a s  fa r  
n o r th  ¡¡ i F p b z b c r g o n  a n d  N o r a  Z ctio b lii,u u d  b e y o n d  th e  bUa o f  
n o r t h  la t i t u d e .

a  T h e  m ild  w in te r  o f  th e  B r i t i s h  Isles is  w e ll  lc n o w n . T l io  
m e a n  te m p . ratur>- |i r  J a n u a r y  in  L o n d o n  i s  3 7 . 11: : . t  E d in 
b u r g h  t h o  r m n o ;  n t P u M in  4 0 . 5 ° .  T h e  f u r t h e r  w o g o  f r o m  
e a s t ’ to  w e s t  o r  fr o m  s o u th  t o  n o r t h ,  o r ,  in  o t h e r  w o r th ,  th o  
n e a r e r  to  th o  G u l l  S t r e a m ,  th o  h ig h  o r  w o  f in d  t b o  te m p o  n i l  tiro . 
A t  TTuat, o u  o n e  o f  th e  S h e t la n d  I s la n d s ,  SCO m i le s  n o r th  f r o m  
L o n d o n ,  th u  m e a n  te m p u r a tu r u  o f  th u  n ir  i n  J a n u a r y  is  
a n d  t h a t  o f  t h o  b - a  4i*>.5J ,  ( L a s t  Y e l l . )  T h o  w a r m  c u r r e n t  
o f  th o  e e a  i s  t e m p e r in g  t h o  n i r .  T h e  lo w e s t  t e m p e n u n r o  
o b so rv e> l in  L o n d o n  w a s  — 6 °,  n t  P e n z a n c o  o n  t h e  w e s t  c o n s t .  
+ 2 I . 1  , a t  S a n d  w ic k  o u  th o  O r k n e y  I s la n d s  4 - 1 6 .8 ° ,  n t  M a d r id  
+ I 3 . 3 ’ J i  !»  b e e n  o b s e r v e d , a n d  *4 -2 7 .6 °  n t  A l g i e r s ,  w h ic h  
p r o v id e s  E u r o p e  w ith  e u n lif lo w e rs  in  w in te r .

“  O n  t l io  m o r n in g  o f’ F e b .  8 ,  1 * 7 6 ,  t h e  to lo g rn p h  a n n o u n c e d  
t i io  te m p e r a tu r e  a t  K a t ih o r , ( i n  S i le s ia . )  to  b e — 2 f* .4 a , w liilo  
n o r t h w .> t  o f  i t ,  o t  B r e s l a u ,  i t  w a s — 1 8 ° , u t B c r l i i i —  O . 'P .a t  K ie l  
4-10.6°, and a t  (  h r is t ia i i s a i id ,  On th o  s o u th  o f  N o r w a y , 8 U o f  
la t i t u d e  n o r t h  o f  R u t i b o r , - j - 8 0 .7 ° .  S o  h ig h  n  to m n e r a tu r o  
w o u ld  bo im p o s s ib le  in  N o r w a y  i f  th e  w in d s  d id  n o t  bring i t  
f r o m  th e  h ig h  te m p e r a tu r e  o f  t h e  G u l f S t i e a m  to  t h e  w e s tw a rd .

“  Many p e r s o n s  s u p p o s e  b e c a u s e  th e  s u m m e r  in  I  re lan d  I*  
r o u g h  a n d  c o ld  t lm t  th e  w in t e r  m u s t  b o  d r e a d fu l  i l l  it -  ¿ « f e r i t y  
o f  c o ld , b u t e x a c t l y  t h e  c o n t r a r y  is  th e  c a s e .  D r .  H fto d o r.-n n  
s t a t e s ,  th a t  *1 r e a lly  s h u d d e re d  u t  th e  t h o u g h t  o f  l iv in g  th r o u g h  
th e  w in t e r  in  I c e la n d . H o w  g r e a t l y  w aa I  a s to n is h e d  w h e n  I  
(b u n d  t b o  te m p e r a tu r e  n o t  o n ly  h ig h e r  th a n  i n  D e m n u r k ,
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w h o r e  [  h a d  b o o n  d u r in g  tb u  p r e c e d in g  w in te r ,  b u t  a lan  th a t  
tin - v in ti-r  in  Ic e la n d  w:ut b y  n o  m o a n s  m o ri* s e v e r e  t in n ì th e  
m i M o il w in  i o r  W h ich  l  ln .d  o v e r  k n o w n  in  D o n  m a r k  n n .l 
fv.voil.'M .’ S h e e p  a n d  h o r s e «  h a v e  t o  t a k e  c a r e  o f  th o rn  s e lv e s  
d u r in g  th o  e n t i r e  y e a r  in  I ech i r id ;  o n ly  C ftttlo a n d  th e  m o ro  
m in a t i lo  » a d d le  In i - - s  n ro  to il in  th o  ni t id e  d u r in g  w in te r .  
H o w  im p o s s ib le  w o u ld  i t  b e  in  G e r m a n y  to  le a v e  a n y  d o m e s t ic  
n n im a l in  m n lw iu t e r  w i t h o u t  « h e l le r  e v e n  f o r  a  fe w  d a y s  o n ly . 
T h o  la k e s  m a r  I i c i k i u v i k ,  in  I c e la n d , a r o  f r o z e n  in  m a n y  
w in te r s  n o t  m o ro  th a n  tw o  in c h e s  t h i c k ,  v e r y  r a r e ly  to  c ig l i -  
te« u in c h e s .  T h o  lo w e s t  te m p e r a i  u ro  o f  th o  a i r  e x p e r ie n c e d  
th e r e  d u r in g  t h i i t o c n  y e a r s  w ad o n ly  +  8 .9 ° .

“  I t ,  i s  n o t  t o  b e  w o n d e re d  a t  t h a t  s u c h  is  th e  a n se , b e c a u s e  
t h e  w a rm  G u l f  S t r e a m  p ro v id e s  I c e la n d  w ith  b e a t -  It.-- m e a n  
te m p e r a tu r e  th e r e  id, e v e n  in  J a n u a r y ,  8 4 .7 °  a b o v e  z e r o , a n d  
th e  /<■ tew j/rra hire noted during twenty years was only ¿ 8 . 8 ° .
J o  b in d  i«  s itu a te d  c lo s e  t o  th o  A r c t i c  c i r c le ,  a n d  iu  th o  la t i 
tu d e  o f  S ib e r ia .

W ' i lo  o n  th o  w e s te rn  s id e  o f  th o  n o r th  A t la n t i c  ocC n n , th e

Ui I hC i ' i i  r e a c h e s  d o w n  t o  la t itu d o  8(5° n o r t h ,  ( t h e  p u m i lu i o f  
¡b ru ii  i r  a n d  M a ly q )  a itd  th o  m im o  L a b r a d o r  is  s u f f ic ie n t  to  

ch iiiM u terizo  th o  c l im a t ic  q u a l i t ie s  o f  a ll  th o  la n d  b e tw e e n  5 0 °  
m i IIJO '’ i in r t l i ,  t h e r e  e x i s t s  o u  th o  o a e t s i d c o f t h o  o c e a n  a lo n g  th e  
N o r w e g ia n  c o a s t  c u lt iv a te d  la n d  u p  t o  7 1 °  n o r th , th e  n o r fh e r n -  
inoBT là m i  o f  t h e  w o r ld , in  w h ic h , u n d e r  t l i e  in tlu e n c u  o f  th e  
G u l f  S t r e a m , a g r ic u l t u r e  is  t h e  m a in  o c c u p a t io n  o f  th o  in h a b i
t a n t « .  W h e a t  is  g ro w n  u p  t o  In d a ro e u , in  la t i t u d e  « 4 °  n o r th  : 
b a r le y  u p  t o  A l t o n , in  7 0 °  n o r t h ,  w h e r e  B o w in g  g e n e r a lly  is  d o n e  
b e tw e e n  th e  2 0 t h  a n d  2 6 t h  o f  J u n e ,  y ie ld in g  in  th e  s h o r t  s p a c e  
o f  e ig h t  w e e k s , to  th o  2 0 t h  o r  8 0 th  o f  A u g u s t ,  in  th o  a v e ra g e  
s i x  o r  s e v e n  fo ld  ;  th o  p o tu to  y ie ld s  a t  th o  « a m o  p la c e  o il  t h e  
a v e r a g e  s e v e n  o r  e ig h t  fo ld , in  fa v o u r a b le  s e a s o n s  e v e n  tw e lv e  
ti> f i f te e n  f o ld ;  i t  t h r iv e s  o n  th e  c o a s t  n s f a r  e a s t  a s  V a d a o , o n  th o  
H e s s ia n  b o u n d a ry  l in e . A t  A lto n  ( 7 0 °  n o r th )  r e l is h a b le  c n n li-  
<1 >iver i s  r a is e d  e v e n  in  le s s  fa v o u r a b le  s u m m e r s . W h e r e  
w a s h e d  b y  th e  p o la r  c u r r e n t ,  t h e r e  a r e ,  a s  s h o w n  b y  th e  v a r io u s  
F r a n k l i n  e x p e d it io n s , u n d e r  7 0 °  n o r t h ,  b u t  d e s o la te  ic e  d e s e r ts  
w i t h o u t  a n y  c u lt iv a t io n . T h e r e  i s  o u  t h e  e a s t e r n  s i i le  o f  th e  
o c e a n , t lm  f lo u r is h in g  a n d  b u s y  l i t t l e  to w n  o f  l la n i m c r f e s t ,  
w h e r e  o n ly  o n c e  th o  te m p e r a tu r e  lia s  b e e n  a s  lo w  a s  + 5 °  an d  
g e n e r a l ly  is  n o t  le s s  th a n  9 .5 ° ,  w h ile  o n  t h e  w e s te r n  s id e  o f  
t h e  o c e a n  th e r e  a r e  o n ly  th e  p o o r  s n o w  h u ts  o f  t h e  E s q u im a u x  
in 70” n o r th .

■
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W h i le  ( ¿ « m a n y  b u  to  B a ilo r  t h e  f r ig id  a i r  o f  — 2 4 s , M u) 
s o m e tim e s  m u re  iu ti-u so  c o ld  in  w in te r ,  a t  t h a t  s a m o  t im e  
N o r w a y  g a t h e r s  n  r i c h  h a r v e s t  a n d a r  th o  A r c t i c  c i r c le ,  n o t  
f r o m  i t s  a c r a “, l in t  in  th e  w o rm  w a t e ra  o f  th o  G u l f  S t n .a m ;  us 
f o r  m -n iii'. 'g  tit A n e v a u r , in  th o  d ir e c t io n  o f  th o  v o r t e x  o f  t h e  
G u l f  S t r e a m : t h e r o  ll» «  h e r r i n g  m a k e s  i t *  a p p e a r a n c e  a b o u t  th e  
1 0 ih  'l a v  o f  I ta e a m b e r , r e m a in in g  u n til  th e  f ir s t  d a y s  o f  J a n u 
a r y , a n d  th e n  a b o u t  1 0 ,0 0 0  p e o p le  c o n g r e g a t e ,  a n d  h a a l  a b o u t  
2 0 0 ,nor» to n a  o f  t h a w  fish  o f  n  v a lu ó  o f  m o r e  tluu» o u e  u j 'i l l io a  
o f  d o l la r s .”

T h e  w a r m e r  a i r  o f  th o  la n d  n e a r  lurgO  b o d ie s  o f  w a t e r ,  
w h e th e r  o f  la k e s ,  s e a s  o r  o c e a n « , is  d u o  t o  th o  d i i te r e n c a  o f  
t e m p e r a t n r c i  b e tw e e n  t h a t  o f  t h e  a tm o s p h e r e  a n d  th a t  o f  th e  
w ater.-*, w h ic h  b e in g  in  c o n t a c t  a t  th o  s u r fa c e  d e v e lo p s  o n e  
k in d  o f  e le c t r i c i t y ,  w h ic h  m e e t in g  w ith  th o  o p p o s ite  e le c t r i c i t y  
o f  th o  a i r  e v o lv e s  b o a t  a n d  ren d er«) th e  c l im a t e  o f  s u c h  l o c a l i t i e s  
m i ld ,  h e a l t h f u l  a n d  a g r e e a b le .

a  E a s t  o f  th o  N o r th  C a p e , d is t a n t  fr o m  i t  a b o u t  1 2 0  n a n t ic a l  
m ile s  <*l V a n h '.o , th o  te in p e r a t n r o  o f  J a n u a r y  is  + 1 8 . 3 ° ;  
w h ile  a t  8 t .  P e t e r s b u r g ,  6 2 0  m ile s  s o u th  o f  th o  f o r m e r ,  i t  ü  
+ 1 0 .1 %  o r  8 . 4 °  c o ld e r .  B u t  th e  m o a t im p o r ta n t  f a c t ,  i o s t i l y -  
i j i g  t o  t h e  e x i s t e n c e  a n d  th o  g r e a t  v o lu m e  y f  t h e  G u l f S t r o a m  
a t  t h o  N o r th  ( ’.»pc, a p p e a r s  t o  m o  t o  h o  t h e  t e m p e r a  tu r o  o f  t h e  
s e a  a t  F r u lm lm , w h ic h  in  J a n u a r y  is  in  t h e  m e a n  s t i l l  + 8 7 .1 » '.  
i ’ r u h o lm  is  o n  t h o  s a m e  p a r a l le l  o t  la t i t u d e  a s  I b o - Ja n s lc ,  l a t i 
tu d e  7«» fi.V n i n t h ,  in  S ib o r io ,  a n d  P o i n t  B a r r o w , in  N o r th  
A m e r ic a .  T h e  fo r m e r  h a s  a  m e a n  te m p e r a tu r o  in  J a n u a r y ,  o f  
— 3 8 .0 J / t h e  l a t t e r  o f  — 1 8 .0 ° .  M o r a n , in  T y r o l ,  o f  w o r ld  
w id e  c o lo b r í t y ,  o u  a c c o u n t  o f  i t s  m ild  a n d  t e m p e r a t e  n i r ,  
n e a r e r  to  t h e  e q u a to r  b v  24A %  h a s  In  J a n u a r y  a  iv m p e r n tu r c  
o f  t h e  a i r  o f  8 1 .6 ° ,  V e n i c e ,  8 0 .3 %  V c v n y , 8 8 .1 'J , P a r i s  
3 5 .4 ° ,  N e w  Y o r k ,  2 3 .5 ° ,  W a s h in g t o n ,  3 1 .5 s . ”

W e  w ill n o t  p u rs u e  th is  s u b je c t , o f  t h e  s u r fa c e  te m p e r a tu r e  
o f  d ie  G u l f  S t r e a m  to  i t s  u l t im a te  n o r th e r n  d e v e lo p m e n t , h u t  
w o  w i l l  t u r n  o u r  a t t e n t io n  t o  t h e  te m p e r a tu r o  o f  t h e  G u l f  
S t r e a m , a t  ica  v a r io u s  d e p th s  in  i t s  c o u r s e , a s  w e ll  a s  o f  th e  
s e a  i ts e lf .

“ N o r t h  o f  t h e  is o th e r m a l  l in o  o f  3 9 .4 %  ( 3 .3 °  o f  R e a u m u r ,)  
to w a r d  th e  p o le ,  th o  te m p e r a tu r e  g e n e r a l ly  in c r e a s e s  w i t h  th o  
d e p th , w h ile  s o u th w a r d , t o w a r d  t h e  e q u a to r ,  i t  d e c r e a s e s .  
T h e r e  i s ,  h o w e v e r , n o  u n ifo r m ity  iu  t h i s ,  a s  L ie u t e n a n t  
R o d g e r s ,  iu  1 * 5 5 ,  fo u n d  i n  th e  A s i a t i c  p a r t  o f  t h e  A r c t i c  O c e a n  
th e r e  is  o n  th e  s u r fa c e  a  w a r m  c u r r e n t ,  w ith  w a t e r  o f  a  lo w
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• p a c if ic  g r a v ity ,  b e n e a t h  i t  a  c o ld  c u r r e n t ,  a m i th e n  a g a in  a  
w a rm  c u r r e n t  o f  h e a v ie r  w a te r ,  a n d  a l l  th e s e  s t r a t a  m jm u n r  
iu  o p p o s ite  d ir e c t io n s .

“  I n  e n t e r in g  u p o n  th o  q u e s t io n  o f  t e m p e r a tu r e  o f  n oa w a te r  
n t  d U lc rv n t d e p th s , i t  m u s t  b o  h o m e  iu  m in d  t h a t  w a t e r  is  
d e n s e s t  a t  u to m n o ra tu ru  o f  3 9 .2 ° ,  a n d  t h a t  i t  a r r a n g e *  i t s e l f  
in  t i i e  v a r io u s  u e p tl is  a c c o r d in g  t o  th e  s p e c if ic  g r a v it y  in  
s t r a t a ,  e i t h e r  a b o v e  a n d  h o n e a tn , o r  a lr .n g s id u  e a c h  o t h e r .  
F r o m  th e  p la c e  w h e r e  th e  s e a .s h o w s  a t  th e  s u r f a c e  a  te m p e r a 
tu r e  o f  3 9 .2 ° ,  it w ill  lo s e  in  tu m p o ra tu ro  to w a rd  .th e  p o lo , 
w h ile  iu  g e n e r a l ,  i t  w ill g a in  w i t h  th o  in c r e a s e  o f  d e p th , h u t 
to w a rd  th o  o o w ifo r  th o  te m p e r a tu r e  o f  th e  s u r fa c e  w i l l  lu o r c a w  
w h ile  ii, w ill  d e c r e a s e  d o w n w a rd  in  p ro p o r t io n .

“ P a r r y ,  in  la t i t u d e  5 7 °  5 1 ' n o r th , lo n g itu d e  4 l 6 Of/ w e s t  < f  
G r e e n w ic h , o n  J u n e  1 3 th , 1 8 1 9 ,  o b s e r v e d  th o  son. t o  h a v e  a 
te m p e r a tu r o  o n  th o  s u r f a c e  o f  4 0 . 5 ° ,  a n d  n t  a  d e p th  o f  1 4 1 0  
fe e t ,  iu  th o  G u l f  S t r e a m ,  1 3 0  n a u t ic a l  m i le s  BOUthcn t  o f  C a p o  
F a r e w e l l ,  a  te m p o ra tu r o  o f  3 9 1 4 0  m ile s  n o r th e a s t  o f  th is  
p la c e ,  iu  la t i t u d e  b'.)° 8V n o r t h ,  lo n g itu d e  88” .V w e s t o f  
G r e e n w ic h , C a p ta in  K u n d s e n , o n  th o  3 0 t h  o f  J u n e ,  1 8 5 9 ,  fo u n d  
t h e  t e m p e r a t u r e  o f  th e  s u r fa c e  4 4 . 6 U, a n d  a t  th e  d e p tli  o f  ItiQO 
fo o t , 4 3 .4 ° ,  w h ic h  c o r r e s p o n d s  w ith  P a r r y ’s  m o a su ro m e u ta .

“  V f u l l i c k  r e m a r k s  th a t  o n  th e  p a r a l le l  o f  l a t i t u d e  8 8 °  n o r th , 
n o t  fa r  fr o m  t h o  s o u th  c o a s t  o f  I c e la n d , th e  t e m p e r a t u r e s  o n  th e  
s u r f a c e ,  a n d  n t  n  d e p th  o f  6 0 0  fe e t ,  d if fe r  in  t h e  a v e r a g e  n o t  
m o r e  t h a n  3 .8 ° ,  a n d  t h a t  c o n s e q u e n t ly  t h e  G u l f  S t r e a m  d o e s  
n o t  e s s e n t ia lly  lo s e  in  te m p e r a tu r e  t o  t h a t  d e p th .

“  O n  I r m in g o r ’a c h a r t  o f  th e  c u r r e n ts  a n d  ic e  d r i f t s  a ro u n d  
Ic e la n d , th e r e  i s ,  In  Bred»» B u g t ,  ( B r o a d  B a y , )  in  la t i t u d e  0 5 °  
1 7 ' n o r t h ,  lo n g itu d e  2 3 °  2 5 '  w e s t  o f  G r e e n w ic h ,  a  te m p e r a tu r e  
r e c o r d e d  o f  4(5° n t th o  s u r fa c e , a n d  o f  4 5 .5 °  a t  a  d e p th  o f  3 0 0  
f e e t ,  s h o w in g  t h a t  th o  G u l f  S t r e a m  a t  th is  p la c e  in  th o  v ic in ity  
o f  th e  P o l a r  C i r c le  h a s  lo s t  in  t h a t  d e p th  o n ly  .5  o f  a  d e g r e e  
o f  te m p e r a tu r e .

•

“  S c o r e a b y  r e m a r k s ,  ‘  th a t , th o  te m p e r a tu r e  o f  th e  e r a  n e a r  
S p i t s b e r g e n  i s  s ix  o r  s e v e n  d e g r e e s  w a r m e r  a t  th o  d e p th  o f  
fro m  6 0 0  l c e t  1o 1 2 0 0  f e e t  th a n  i t  is  a t  t h e  s u r f a c e . ’

“  F r o m  th e  r e s u l t s  o b ta in e d  b y  th e  B r i t i s h  S o u n d in g  E x p e d i 
t io n ,  fro m  M a y  8 1 s t  t o  S e p t e m b e r  7 t l i ,  1 8 6 9 ,  in  th o  N o r th  
A t la n t i c  O c e a n , b e tw e e n  th e  F a r o e  Is la u d s  a n d  S p a iu ,  it



i*l i -n r «  th a t th o  G u l f  S t r e a m  linn, b e tw e e n  I r e la n d  a n d  Spain, 
a  d e p th  o f  1*00 fa th o m *  o r  MOO f e e t ,  a n d  e q u a lly  ns lu tto h  n e a r  
u . R o e k a l l  r o c k ,  .w est. o f  t lm  1 ' B e  U o e k n l!
a n d  t l ie  F u m e  I s la n d « ,  n e a r  t h e  p a r a l le l  o f  la t i t u d e  6*>° n o r t h ,
i t  r e a c h e s  t o  th e  b o t to m  o f  t h e  se n , w h ic h  b u s  a  d e p th  t l i e t t  of 
7<J7 fa th o m « , n r  -1 0 0 2  f o e t ,  a n d  u t th n t  d e p th  th o  G u l f  S t r e a m  
h i“  M ill a  te m p e r a tu r o  o f  4 1 .5 ° .  I t  hr.a a ls o  b o o n  fo u n d  t h a t  
uii Anhin'tii: c u r r e n t  o f  co lr l w r ite r , d ir e c t ly  o v e r  th e  b o t t o m  of 
t h e i o a  c l e a r  u p  b » th o  I r i s h  a n d  S c o t t i s h  c o n s t* , e x i s t s ,  m e e t in g  
t i io r e  n n  A r c t i c  at r e a m . I n  t h e  n o te «  o f  P r o fe s s o r  T h o m s o n , 
t h e  s t r a tu m  a t  R o e k a l l ,  f r o m  9 0 0  tp  1 1 0 0  fa t l io tu s  b e lo w  th e  
s u r f a c e ,  i s  d e s ig n a te d  a s  c o ld  in d r a u g h t ,  A r c t i c  a n d  A n t a r c t i c ,  
‘ • (te m p u ra tu re  8 9 .2 °  t o  8 7 .4 ° , )  a n d  t l io  s t r a tu m  b e tw e e n  9 0 0  
a n d  2 4 3 5  fa th o m s , b e tw e e n  I r e la n d  a n d  S p a in ,  a s  in d r a u g h t  *’ 
o f  c o ld  w a te r ,  p r o b a b ly  m a in ly  A n t a r c t i c ,  ( t e m p e r a t u r e  8 9 .2 °  
t o  3 0 .5 * . )

“  I t  i s  d e m o n s tr a te d  b v  f ig u r e s  a n d  fa c t s ;  t h a t  th e  h o t  « o u rc o  
a n d  c o r e  o f  t h e  G u l f  S t r e a m  e x te n d s  fro m  th e  s t r a i t«  o f  
F l o r i d a  a lo n g  t h e  N o r t h  A m e r ic a n  c o a s t  a t  n il t im e s ,  d a y  a n d  
n i g h t ,  in  w in t e r  a s  in  s u m m e r , e v e n  i n  J a n u a r y ,  w i t h  a  
te m p e r a tu r e  o f  7 7 °  a n d  m o r e , n o  t o  th e  3 7 °  o f  n o r th  la t i t u d e ,  
w h ite  a t  th o  F a m e  t im e  a n d  in  t n a  sa ra o  la t i t u d e  in  T u n is ,  in  
A f r i c a ,  tb u  te m p e r a tu r e  o f  th o  a i r  ¡3  b u t  5 3 .4 3. T h e  G u l f  
S t r c n in  t r a n s p o r t s  a n d  d e v e lo p s  s t i l l  in  th in  la t i t u d e  a  h ig h e r  
t .  m p e ra t  i r e  th a n  e i t h e r  w rite r  o r  a i r  p o ss e s se s  in  th e  A l la  
o c e a n , e v e n  u n d e r  t h o  e q u a t o r ,  o n  w h ic h  n e i t h e r  i u  J u l y  n o r  
in  J a n u a r y  th o  te m p e r a tu r o  i s  e v e r  a s  h ig h  o s  t L a t  o f  th e  G u l f  
S t r e a m  in  ln titu d o  3 L 3 n o r t h .

“  F a d e r  t h e  3 7 °  an d  3 8 °  o f  n o r th e r n  la t i t u d e ,  t h e  h o t  c o r e  o f  
th e  G u l f  S t r e a m  tu r n s  a w a y  fr o m  t h e  A m e r ic a n  co ast, to w a rd s  
th e  e a s t  b e y o n d  t h e  m e r id ia n  o f  N e w fo u n d la n d  a n d  ita  h a n k  
t o  4 u J  o f  lo n g i t u d e  w e s t  o f  G r e e n w ic h ,  w h e r e  i t  s t i l l  p o s s e s s e s  
a  te m p e r a tu r e  in  J u l y  o f  a b o u t  7 5 ° .  a n d  in  J a n u a r y  o f  a b o u t  
GO . F .  urn th e r e  i t  p ro c e e d s  t o  t h e  n o r th e a s t ,  diffuses n e a r ly  
a c r o s s  th o  e n t i r e  A t l a n t i c ,  a n d  s u r r o u n d s  th o  w h o le  o f  E u r o p e  
t o  t lm  A r c t i c  re g io n  a n d  l l io  W h i t e  S e a  o f  A r c h a n g e l ,  w ith  a 
b r o a d  a n d  p e r m a n e n t  w a r m  w a t e r  c o u r s e ,  w i t h o u t  w h ic h  
E n g la n d  a n d  G e r m a n y  w o u ld  h e  a  s e c o n d  L a b r a d o r ,  a n d  
S c a n d in a v ia  a n d  R u s s ia  a  s e c o n d  G r e e n la n d , b u r ie d  b e n e a th  
g l a c i e r s ;  w h e r e a s , in  F r u h o l m ,  ( 7 1 °  G' n o r t h ,)  th o  m i l  d o e s  
n o t  r is e  u t  a l l  a b o v e  th e  h o r iz o n  d u r in g  th o  e n t i r e  m o n th  o f  
J a n u a r y ,  in  a  la t itu d o  in  w h ic h ,  i n  A s i a  a n d  A m e r ic a ,  th e  
m e r c u r y  r e m a in s  f r o z e n  fdV m o n th s — th e r e  th e  G u l f  .S tre a m
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Í» reserv es  f o r  t h o  s e n  a  te m p e r a tu r e  o f  8 7 .8 ° .  W h i l e  t h e  sun 
u th e  s h o r t  d a y s  o f  w in t e r  s e n d s  f o r th  h is  ra y s  o f  Jitch t urnl 

w a rm th  but. f o r  a  fe w  h o u rs , a n d  th o  in f lu e n c e  o f  th e  la t te r  is  
q u ic k ly  lo s t  a g a in  in  th o  lo n g  n ig h ts ,  th o  G u l f  S t r e a m  d o es 
n o t  e o a so , d a y  o r  n ig h t ,  t o  h o  t h e  s o u r c e  o f  w a r m th .

“ T h o  G u l f  S t r e a m  c a r r ie s  m o r e  h e a t, t o  t h e  n o r th  th a n  is  
c a r r ie d  b y  a l l  t h e  w a r m  a i r  c u r r e n t s  fr o m  th o  e n t i r e  p e r ip h e r y  
o f  th o  e q u a t o r  to w a rd s  th o  N o r t h  P o lo  a n d  to w a rd s  th e  S o u th  
P o le .  T h e  s o u th w e s t  w in d s  r e c e iv e  t h e i r  h i g h  te m p e r a tu r e  
fro m  th o  G u l f  S t r e a m , a n d  o n ly  th r o u g h  th o  o c e a n — n o t  b y  th o  
w in d s— c a n  w a r m th  b o  c a r r ie d  in t o  la t i t u d e s  a s  h ig h  a s  th o se  
o f  th e  E u r o p e a n  c o a s ts  a r e .

“ F r o m  t h e  s o u n d in g s  o b ta in e d  s o  f a r ,  th e  G u l f  S t r e a m  m u st 
b o , u p  In  th o  A r c t i c  o c e a n , a  d e e p  a n d  v o lu m in o u s  w a te r  
c o u r s e . I f  i t  s h o u ld  n o t  b e  s o , t h e  p o la r  i c e  w o u ld  r e a c h  a lso  
th o  E u r o p e a n  c o a s t s .  I n  th e  A n t a r c t i c  o c e a n  th e  p o la r  ic o  
d r if ts  a ll  a ro u n d  t h e  g lo b e  a s  f a r  a t  l e a s t  a s  la t itu d e  6 7 °  5 ' 
s o u th , in  m a n y  p la c e s  t o  5U ° a n d  4 0 u, ( la t i t u d e s  c o r r e s p o n d in g  
r e s p e c t iv e ly  t o  t h o s e  o f  th o  B r i t i s h  C h a n n e l  a n d  th o  M e d ito r -  
ra n e a n  S e a ,)  o n  s o m e  e v e n  to  8 0 ° ,  ( c o r r e s p o n d in g  t o  th e  
la t i t u d e  o f  M o r o c c o ,)  b u t  n o t  t h o  s m a l le s t  p a r t ic l e  o f  n o r th e r n

Eo la r  ic e  l ia s  e v e r  r e a c h e d  e v e n  t h e  n o r th e r n m o s t  cap e, o f  
lUropo. T h e  G o l f  S t r e a m  in  i t s  c o u r s e  i s  m o r e  p o w e r fu l and  

s te a d y  th a n  a ll  th e  w i n d s ;  o n ly  t h e  th e  p o la r  i c e  a n d  p o la r  
c u r r e n t s  in  s p r in g  a n d  s u m m e r  e x e r c i s e  a  g r e a t  in f lu e n c e  o v e r  
i t .  T h o  p o la r  s tr e a m  p re s s e s  a t  t h r o e  p la c e s  a g a in st, i t :  f ir s t ,  
f r o m  th e  n o r th w e s t ,  c a s t  o f  N e w fo u n d la n d , t h e n  fr o m  th e  
n o r th e a s t  o f  I c e la n d  ; a t  b o th  th e s e  p la c e s  th o  p o la r  s tr e a m  is  
b u r ie d  a n d  p r o c e e d s  b e n e a th  th o  G u l f  S t r e a m ,  a f t e r  h a v in g  
p u s h e d  it, o i f  l a t e r a l ly  t o  th o  s o u th e a s t .  B u t  fo r  t h e  th ir d  
t i m e ,  a t  B e a r  I s la n d , th o  p o la r  s t r e a m  c o m e s  d ir e c t ly  a g a in s t  
t h e  G u l f  S t r e a m  fro m  th o  n o r t h e a s t ,  s p l i t s  i t  in t o  tw o  o r  tliro o  
b r a n c h e s ,  a n d  in  p la c e s  e v e n  p r e s s e s  i t  b e n e a t h  i t s  o w n  w a te rs  
a t  h e is t in  J u l y .  U n d e r  t h e  le e  o f  S p i t s b e r g e n ,  th is  la t te r  
b r a n c h  r is e s  a g a in  a n d  p r o c e e d s  o n  t h e  s u r f a c e  a c c o r d in g  to  
B a r r y ’s  o b s e r v a t io n s  to  la t i t u d e  8 2 £ °  n o r th . T h o  m a in  b ra n c h  
e a s t  o f  B e a r  I s la n d ,  h a s  b e e n  t r a c e d  b y  D r .  B e s s e l s  t o  la t itu d e  
7 6 "  $ '  n o r th , w h o re  in  A u g u s t ,  1 8 6 9 ,  i t  l ia d 's t i l l  a  t e m p e r a tu r e  
o f  4 1 .2 ° .

11 T h e  p o la r  s t r e a m s , in  c o n f o r m ity  w ith  th e  g e n e r a l  la w s  o f  
n a tu r e , a r e  le s s  p o w e rfu l in  w in te r  th a n  in  th e  s u m m e r . T h o  
p o la r  ic e  d o e s  n o t  d r i l l  a s  f a r  s o u t h w a r d ; i t  m a k e s  la s t  m o re
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o r  hnw to  th e  A r c t i c  c o a s ts  a n d  i s l a n d s ;  3n s p r in g  a n d  s u m 
m e r ,  o n  t l io  c o n t r a r y ,  i t  d r i f t s  a l o n g  s im i la r  t o  i h e  g l a c i e r  
to n g u e s ,  in  A lp in e  m o u n ta in s , o r  t h e  i c e  in  o u r  r iv e r * .  T h e  
Q u it ' S t r e a m  i s  in  w in te r  m o r e  p o w e r fu l  th a n  in  s u m m e r , 
w h ile  t h e  p o la r  s t r e a m s , 60 t o  s a y , s e t  a t  r e s t  in  s o m e  m e a s u r e , 
w ith d r a w  t h e i r  le o  a n d  c o n c e n t r a t e  i t  n r o u n d  t h e  la n d . T h e  
r e la t io n s  o f  th e  t e m p e r a t u r e  o f  th e  G u l f  S fr o n m  w ith in  t h e m 
s e lv e s , a r e  a b o u t  th e  s a m e  i n  J a n u a r y  n s  in  J u l y ,  t h e  f lu c t u 
a t io n  b e tw e e n  i t s  m a x im u m  a n d  m im ’m n m  te m p e r a tu r e , ( J u l y  
u n d  J a n u a r y ,  o r  A u g u s t  a n d  F e b r u a r y , )  w o u ld  h o  o u  t h e  
a v e r a g e  o n ly  a b o u t  9 °  o f  F a h r e n h e i t ,  (  4 °  o f  l ie a u m u r . i

“  W lm t  im m e n s e  c o n t r a s t  t o  th is  e x t r a o r d in a r y  t e m p e r a t u r e  
is  o ffe re d  b y  th e  te m p e r a tu r e  o f  th e  a i r  o n  tin* m a in la n d !  
F r o m  th e  sou  a n d  a i r  i s o th e r m a l  l in o  o f  8 6 .6 °  F a h r e n h e i t ,  
( 2 °  o f  l le a m u n r ,)  a t  P h i la d e lp h ia ,  t o  N o r th u m b e r la n d  S o u n d ,  
w ith  —  4 0 ° ,  th e  d is ta n c e  i s  2 2 8 0  m i le s  n e a r ly  d a e  n o r t h .  
T h e r e  i s ,  t h e r e f o r e ,  in  a b o u t  e a c h  t h ir t y  m ile s  a  ta ll in  T e m p e r
a t u r e  o f  o n e  d e g r e e , n s  y o u  g o  n o r th . F r o m  t lm  s a m e  p o in t  
a t  P h i la d e lp h ia  t o  th e  G u l f  S t r e a m ,  e a s t  o f  F r u h o l m , on th e  
s a m e  is o th e r m a l  l in e  o f  3 6 .5 °  F a h r e n h e i t ,  ( o r  2 °  o f  R e a u m u r ,)  
t h e r e  a r e  in  t h e  d ir e c t io n  o f  th e  G u l f  S t r e a m , in  a n  a i r  lino, 
a b o u t  5 4 0 0  m i le s ,  in  w h ic h  d is ta n c e  th e r e  is  n o  fa l l  a t  a l l  in  
th e  t e m p e r a t u r e  o f  th e  G u l f  S t r e a m . T h e r e ,  o n e  d e g r e e  o f  fa l l  
in  e a c h  t h i r t y  m i le : ; ;  h e r e , th e  s a m e  te m p e r a tu r e  a l o n g  5 4 0 0  
m ile s  in  n  n o r th e a s t  d ir e c t io n .  S u c h  in  th e  in f lu e n c o  a n d  
p o w e r  o f  th e  G u l f  S t r e a m .  I n  th e  la t i t u d e  o f  B e r l i n ,  w h ic h  
lia s  a  m e a n  te m p e r a tu r e  o t  th e  a i r  in  J a n u a r y  o f  28®, th e  
G u l f  S t r e a m  h a s  6 0 ° ;  a t  th e  F a r o e  I s la n d s  i t  h a s  s t i l l  4 2 . 1 J ; h u t  
in  J u k n t s k ,  in  t h e  la t i t u d e  o f  th e  F a r o e s ,  th e  a i r  is  4<J: b e lo w  
z e r o , a  d if fe r e n c e  o f  8 2 . 1 ° . "

S e o r e s b y  r e m a r k s : 11 I n  s o m e  s it u a t io n s  n e a r  S p i t s b e r g e n ,  
th e  w a r m  "w a te r n o t  o n ly  o c c u p ie s  th e  lo w e r  a n d  m id  r e g io n s  
o f  th e  s e a , h u t  a ls o  a p p e a r s  a t  t h e  s u r f a c e ;  in  s o m e  in s t a n c e s ,  
e v e n  a m o n g  i c e ,  t h e  t e m p e r a t u r e  o f  th e  s e a  a t  th e  s u r f a c e  h a s  
b e e n  a s  h ig h  a s  3<i°, o r  8 8 ° ,  w h e n  t h a t  o f  th e  a i r  h a s  b e e n  
s e v e r a l  d e g r e e s  b e lo w  f r e e z in g .  T h i s  c i r c u m s t a n c e ,  h o w e v e r , 
h a s  c h ie f ly  o c c u r r e d  n e a r  t h e  m e r id ia n s  o f  6 °  t o  1 2 °  c a s t  o f  
G r e e n w ic h ,  a n d  w o  f in d  f r o m  o b s e r v a t io n s  t h a t  t h e  s e a  f r e e z e s  
le s s  in  th e s e  lo n g itu d e s  th a n  iu  a n y  o t h e r  p a r t  o f  th e  S p i t s 
b e r g e n  s e a .”

“  T h e  h o t  s o u r c e  a n d  c o r e  o f  t h e  G u l f  S t r e a m  e x te n d s  fr o m  
th e  s t r a i t s  o f  F lo r id a ,  a lo n g  t h e  N o r t h  A m e r ic a n  c o a s t  ut a ll  
t im e s ,  d a y  a n d  n ig h t ,  iu  w in t e r  a n d  s u m m e r , e v e n  iu  J a n u a r y ,
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w ith  a  te m p e r a tu r e  o f  7 7 ° ,  a n d  m o r e , u p  to  th e  S " *  o f  n o r th 
e rn  la t i t u d e ,  w h ile  a t  th e  s a m e  t im e ,  a n d  in  th e  s a m e  la t itu d e , 
in  A f r i c a ,  ( T u n i s , )  th e  te m p e r a tu r e  o f  th e  a i r  i s  bur, 5 8 .4 3. 
T h o  G u l f  S t r e a m  tra n s p o r ts  a n d  d e v e lo p s  s t i l l ,  in  t h i s  la t i 
tu d e , a  l i ig h o r  te m p e r a tu r e  t h a n  w a t e r  a n d  a i r  p o ss e s s  in  th e  
A t la n t i c  o c e a n ,  e v e n  u n d e r  t h e  e q u a to r ,  o n  w h ic h  n e i t h e r  in  
J u l y  n o r  in  J a n u a r y ,  t h e  te m p e r a tu r e  is  e v e r  a s  h ig h  a s  t h a t  
o f  t h e  G u l f  S t r e a m ,  iu  la t i t u d e  37°- n o r t h .” *

W h y  i s  t h i s ?  W o  h a v e  s h o w n  t h a t  h e a t  c o u ld  n o t  h o  
f o r c e d  d o w n  l>y th e  s u n  a lo n g  t h e  l in o  o f  t h e  G u l f  S t r e a m , b y  
a n y  p o w e r  o f  w h ic h  w o  h a v e n  n o t io n . I f  th is  h e n t  c o u ld  h o  
d e r iv e d  f r o m  t h o  s u n , i t  i s  c l e a r  t h a t  th o  te m p e r a tu r e  o f  th o  
o c e a n  u n d e r  t h e  e q u a t o r  Bhould h o  a t  l e a s t  a s  g r e a t ,  i f  n o t  
m u c h  g r e a t e r ,  t h a n  i t  i s  iu  tlm  s t r a i t s  o f  F l o r i d a ,  o r  tip  to  th e  
8 7 ’  o f  n o r t h  l a t i t u d e ;  b u t  w o k n o w ,  e x p e r im e n ta l ly ,  t h a t  th is  
is  n o t  th e  c a s e ,  b u t  t h a t  t h e  h e a t  is  actually l e s s  e i t h e r  o n  la n d  
o r  O cca u  u n d e r  t h e  e q u a to r ,  th a n  i t  i s  in  th a t  p o r t io n  o f  th e  
G u l f  S t r e a m  f r o m  t h e  s t r a i t s  o f  F l o r i d a  t o  t h e  3 7 °  o f  n o r th  
la t i t u d e .  T h e r e f o r e  s o la r  r a d ia t io n  o f  h e a t  is  o u t  o f  th e  q u e s 
t io n . N o r  c o u ld  th e  g r e a t  h e a t '  a t  t h o  im m e n s e  d e p th s  o f  th o  
G u l f  S t r e a m , p e n e t r a t e  t h e r e t o ,  e v e n  i f  i t  w e r e  p o s s ib le  fo r  
h e a t  t o  d e s c e n d  t o  o u r  p l a n e t  f r o m  th o  s u n ,  f o r  t h e  te n d e n c y  
o f  h e a t  ia  e v e r y w h e r e  t o  a s c e n d  i n t o  th o  a tm o s p h e r e , a n d  i t  
c o u ld  n o t  r e m a in  p e r m a n e n t ly  a t  th o s e  d e p th s  in  o p p o s it io n  
t o  t h a t  t e n d e n c y . W e  m u s t  t h e r e f o r e  s e e k ; th e  c a u s e  o f  th is  
m a r v e llo u s  h e a t  iu  th o  w a te r s  o f  th o  G u l f  S t r e a m ,  s o m e w h e r e  
e ls e  t liu u  in  t h e  su n .

W o  a r e  to ld  b y  o n r  g e o lo g is t s  t h a t  v e r y  g r e a t  h e a t  e x is t s  in  
t h e  i n t e r io r  o f  o u r  e a r t h — a n d  t h e  e x i s t e n c e  o f  v o lc a n o e s  in  
m a n y  p o r t io n s  o f  th e  g lo b e  w h ic h  a r e  n o w  a c t i v e ,  ns w e ll a s  
t h o s e  w h ic h  h a v e  b e e n  q u ie t  f o r  a  p e r io d  o f  t im e  u n k n o w n  
to  m a n , n il a t t e s t  th e  t r u t h  o f  t h e i r  a s s e r t io n . T h e s e  v o lc a n o e s , 
p a s t  a n d  p r e s e n t ,  h a v e  s u b t e r r a n e a n  a n d  s u b m a r in e  c o r a m n n i-  
c a t io n a  w ith  e a c h  o t h e r ,  w h ic h  p e r m e a t e  la r g o  p o r t io n s  o f  t h e  
in t e r io r  o f  th o  e a r t h  a n d  s e r v o  t o  t r a n s m it  a n y  e x c e s s iv e  a c 
c u m u la t io n  o f  h e a t  f r o m  i ts  im m e d ia te  s o u r c e  t o  e v e n  th o  
m o s t  d is ta n t  p o r ts  o f  th o  e a r t h ’s  i n t e r io r ,  fo r  r a d ia t io n  to  t i n  
s u r fa c e  o f  th e  e a r t h .  T h e s e  c o m m u n ic a t io n s  a r e  s im p ly  th e  i  
fo r  d is t r ib u t in g  t h e  i n t e r io r  h e a t  o f  t h e  e a r t h  t o  i t s  v a r io u s  p a r t s .  
T h e  g r e a t e s t  h e a t  i s  a n d  a lw a y s  h a 3  b e e n  u n d e r  t h e  e q u a to r ,  
a n d  th e s e  f lu e s  a r e  f o r  th e  m o s t  p a r t  s u b m a r in e . I f  y o u  w ill

*  From Dr. A. Peterman's Essays on the Extension of the Gulf Stream.



la k e  nn  a l i a *  o f  p h y s ic a l  ( jo o g ro p fcy  ftn<l c a s t  y o u r  e y e s  u p o n  
tlio  m a p  a h u tv iu g  th o  d is t r ib u t io n  u f  v o lc a n o e s  a n d  th e  r e g io n s  
m i M e e t  t o  e a r th  ju n k cu . y o u  w il l  d is c o v e r  I b a t  th e  s o u th e r n  p a r t  
o f  M e x ic o  a n d  t l io  is t h m u s  c o n n e c t in g  th e  tw o  A m e r ic a s  a r e  
s tu d d e d  w ith  v o lc a n o e s , w h ile  th e  C a r ib b e a n  s e a  is  tille d  w ith  
t h e m .  T h e s e  v o lc a n o e s  a r c  d o u b t le s s  C o n n e c te d  b y l i n e s  w h ic h  
a r e  u n ite d  i n t o  tu n n y  p r o x im a te  th u  s  in  t h e  s tra it 's  o f  F l o r i d a ,  
th r o u g h  w h ic h M io  s u r p lu s  ln -n t o f  t l io  i n t e r i o r  o f  t l io  e a r th  u n d e r  
th e  A m e r ic a n  c o n t in e n t  m id  u p a r t  o f  t lm  A t la n t i c  o c e a n  a n d  
t h e  G u l f  o f  M e x ic o  is  t r a n s m it !  I t o  t h e  A  r e t i e  r e g io n s ,  w a n n 
i n g  th o  tv u te w  o f  t h e  C u lt ' S t r e a m  t h r o u g h  i t »  w h o le  le n g t h ,  
a n d  t h u s  m u d « -ra tin g  th o  c l im a t e s  o f  th e  w e s te rn  p a r t s  o f  
E u r o p e .  A n o t h e r  s y s te m  o f  v o lc a n o e s  w il l  b o  o b s e r v e d  a l m o s t  
e n  th e  - .a m e  m e r id ia n ,  e x t e n d in g  fr o m  T r h t a n  d 'A c n n h a  i n  th o  
s o u th e r n  A t la n t i c  o c e a n  t h o n g h  T r i n i d a d ,  S t .  IT u lc u a , A s c e n 
s io n ,  C .a p e T t i d  I s la n d s , C a n a r y  I s la n d s .  A z o r e s ,  I c e la n d  a n d  
•Tun M a v o o , t o  t h e  A r c t i c  r e g io n * .  T h e s o  v o lc a n o e s  n ttu s t  
a  c e n t r a l  b o a t ,  f o r c in g  a  im «M igo b y  t h o  r e p e l le n t  n f l in ity  o f  
p o s i t iv e  e le c t r i c i t y  w i t h  w h ic h  i t  ia  a s s o c ia te d  in  th e  d ir e c t io n  
o f  t h e  p o la r  a x is  o f  t h e  e a r t h ,  t o  o u t le t s  a t  c i t h e r  p o le . 
W h e n  o b s t r u c t io n s  nr® m e t w it h  in  t in t p a - m g c  o f  t h i s  b e n t  
a n d  e le c t r i c i t y  to w a rd #  th o  p o le s  iu  t h o  i n t e r i o r  o f  t h e  e a r t h  
v o lc a n o e s  a r e  fo r m e d , t h e  s u p e r in c u m b e n t  c r u s t  o f  th o  e a r t h  
i s  u p h e a v e d  a n d  a  v e r t ic a l  f lu e  o r  c h im n e y  in s te a d  o f  th e  o r ig i 
n a l h o r iz o n ta l  o r  in c l in e d  f lu e  i s  d e v e lo p e d , a n d  a n  e r u p t io n  
o f  m a t t e r  is  th r o w n  o u t  t o  fo r m  an  is la n d , w h ic h  i n  a  a e r ie s  
o f  a g e s  m ay. b e c o m e  a  c o n t in e n t .

T h o s e  tw o  s y s te m  a o f  s u b m a r in e  f lu e s  c a r r y in g  t h e  h e a t  o f  
t h e  c e n tr a l  p o r t io n  o f  th e  i n t e r i o r  o f  tlm  e a r th  u n d e r  th e  
A t la n t ic  o c e a n , u p a r t  o f  th e  A m e r ic a n  c o n t in e n t ,  th o  t 'a r r i b -  
h c a u  s e ll ,  G u l f  o f  M e x ic o  a n d  th o  A n t i l le s ,  m e e t  u n d e r  th o  
A t la n t i c  o< u u  l o  th e  s o u th e a s t  o f  th o  Is la n d  o f  I c e la n d ,  e a c h  
fu r n is h in g  u s  s u p p ly  o f  h e a t  t o  m a in ta in  th o  te m p e r a tu r e  o f  
t h e  G u l f  S t r e a m , a s  w e ll in  ita  g r e a te s t  d e p th s  a s  o n  i t s  
e x te n d e d  s u r fa c e . An  h e a t  a s c e n d s  fro m  i t s  s o u r c e  in t o  th o  
a tm o s p h e r e , i t  p a s s e s  u p w a rd s  f r o m  t h e  b o t t o m  o f  th e  G u l f  
S t r e a m  th r o u g h  i t  t o  i t s  s u r fa c e , a s s o c ia te d  w ith  i t s  p o s it iv e  
e le c t r i c i t y ,  w h e r e  i t  e n c o u n te r s  th o  n e g a t iv e  e le c t r i c i t y  o f  th e  
a tm o s p h e r e , a n d  b y  c o n ju n c t io n  w ith  i t ,  in c r e a s e s  th e  h e a l  o f  
th e  a i r  a b o v e  th e  w a te r ,  w h ic h  a i r ,  th u s  w a r m e d , a t  I ro o te d  b y  t h o  
c o ld e r  a i r  n e g a t iv e ly  e le c tr i f ie d  o f  th o  la n d  th a t. 5s n e a r e s t  to  It, 
flow » h i a  s te a d y  w in d  to w a rd s  i t ,  a m e l io r a t in g  i t s  c l im a t e  a n d  
p r o m o t in g  th e  h e a lth  a n d  h a p p in e s s  o f  i t s  iu h a b H a n U ,
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ATI w a rm  c u r r e n t s  o f  w a t e r ,  v h e  ro v e r  th e y  m a y  b o  s i t u a te d , 
h a v e  a s im ila r  o r ig in  in  th e  b o a t  d e v e lo p e d  in th e  i n t e r io r  o f  
th e  c a r th .  T h o  is la n d s  o f  t h e  P a c i f i c  o c e a n  m a y  b e  a ll  re g a rd e d  
a s  v o lc a n ic .  T h e  w e s te r n  c o n s t*  o f  A m e r ic a  fr o m  C a p o  J l o r n  
to  t h e ir  n o r t h e r n  l im i t s ,  f u r n is h  a  c o r r e s p o n d in g  p r o p o r t io n  o f  
v o lc a n ic  a c t io n ,  a n d  th e  w a r m  J a p a n e s e  c u r r e n t  th r o u g h  
B e l)  r in g 'd  s t r a i t s  an d  a lo n g  t h e  c o a s t  o f  A s ia ,  e v in c e s  a  s im ila r  
o r ig in  in  s u b m a r in e  f lu e s  c o n v e y in g  h e a te d  a i r  u n d e r  th e  
o c e a n  to  th o  A r c t i c  r e g io n s  o n  t h a t  s id e  o f  th e  g lo b e .

“  T h o  " B r it is h  e x p e d it io n s  fo r  d ee p  s e a  s o u n d in g s  a s c e r ta in e d  
th e  te m p e r a tu r e  o f  th o  w a t e r  o f  th o  G u l f  S t r e a m , a t  a  d e p th  
o f  6 0 0 0  fo o t , (b e in g  m o r e  th a n  o n e  m ile ,)  to  b e  8 8 .1 ° ,  a n d  u t  
1 4 ,6 1 0  fe e t ,  (b e in g  n e a r ly  t h r e e  m i le s ,)  t o  b e  s t i l l  .36.¡1°, C o m 
p a re d  w ith  t h i s ,  th e  d e e p  s e a  te m p e r a tu r e  o f  t h e  G u l f  o f  
A r a b ia ,  a n d  e v e n  o f  th o  w a t e r  u n d e r  th e  E q u a t o r ,  w ill lie  
fo u n d  v e r y  lo w , s in k i n g  t o  3 4 ° ;  in  g e n e r a l ,  th o  d e e p  s e a  
te m p e r a tu r e  o f  th o  t r o p ic a l  o c e a n s  i s  lo w e r  th a n  t h a t  o f  th e  
N o r t h  A m e r ic a n  b a s in .

“  Tn th e  n o r th e r n  A t la n t i c  o c e a n , b e tw e e n  5 0 °  a n d  6 0 °  o f  
l a t i t u d e ,  th e r e  a r o  c e r ta in  b a n d s  o f  w a t e r  o f  a  h ig h  t e m p e r a 
tu r e  in te r p o s e d  b e tw e e n  b a n d s  o f  w a t e r  o f  » l o w e r  t e m p e r t u r e .

“ These lan ds o f  n higher temperature are to be found, more nr less, 
where a  warm  current and a  cold current converge, as, f o r  instance, 
cast o f  Iceland. T h e  tw o  p r in c ip a l  b a n d s  a llu d e d  t o  b y  A d m i
ra l I r m i n g e r ,  in  i i i s  m e m o ir ,  in  a b o u t  6 0 °  o f  n o r th  la t i t u d e ,  
b e t w e e n  th o  S h e t la n d  is la n d s  a n d  C a p o  K n ro w .iil, a r e ,  d o u b t
le s s ,  th e  tw o  c o n v e x  v e r t i c e s  o f  th e  G u l f  S t r e a m  in  t h a t  
r e g io n .

“  T h e  f a c t  t h a t  th e  e n t i r e  s e a  b e tw e e n  S c o t la n d  a n d  I c e la n d  
c o n s is t s  o f  a  g r e a t  n u m b e r  o f  s u c h  w a rm  a n d  c o ld  b a n d s  o f  
w a te r ,  a d jo in in g  e a c h  o t h e r ,  i s  b e s t  p ro v e d  b y  th o  c r u is e  o f  
L o r d  D u fre r in , w h o , s a i l in g  fr o m  S to r n o w a y , in  th o  H e b r id e s ,  
t o  R o ik ia v ik ,  b e tw e e n  th e  1 3 th  a n d  2 0 th  o f  J u n o ,  1 8 5 6 ,  (•!» 
s e r v e d  th e  te m p e r a tu r e  o f  th e  s u r fa c e  o f  th e  s e a  e v e r y  t w o  
h o u rs — i n  a l l ,  n in e t y  t im e s — a n d  fo u n d  it .to  c h a n g e  n o t  le s s  th a n  
fo r ty - f o u r  t im e s , o r ,  in  th o  a v e r a g e ,  o n c e  in  fo u r te e n  n a u t ic a l  
m ile s ,  th e  c h a n g e  f lu c tu a t in g  b e tw e e n  5 2 .9 °  a n d  4 3 °  ; fo r  th e  
m o s t  p o r t, h o w e v e r , b e tw e e n  5 0 °  a n d  4 7 . 8 ° ;  w h ile  o n  s t a r t in g  
fro m  S to r n o w a y , th e  te m p e r a tu r e  w a s  o b s e r v e d  t o  b e  4 8 ° ,  a n d  
o n  a r r iv in g  a t  I c e la n d  a g a in  4 8 ° .

“ T h e r e  a r e  b a n d s  w h e re  th o  w a te r  is  o f  a h ig h e r  te m p e r a tu r e  
c lo s e  t o  o n e  w h e re  i t  i s  o f  a  lo w e r  te m p e r a tu r e , ,a u d  s u c h  ’
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I an  ! -  a r o  fo u n d  o n  e a c h  p a s s a g e  :.cr© =s th e  A t l a n t i c ,  b e tw e e n  
F . i r h i l l  u n d  G r e e n la n d . T h e  d i i ib iv m o  b e tw e e n  th e  h ig h e s t  
an d  th e  lo w e s t  t e m p e r a tu r e s  u f  th e  s e a  o b s e r v e d  m i tid e  l in e  
o r  th e  A t la n t ic  o c e a n  i s  1 0 .8 ° ,  u p  t o  3 0 °  o r  10° w e s t  o f  G r e e n 
w ic h  : t o  th e  w e s t  o f  th is  m e r id ia n , t l ie  te m p e r a tu r e  fe ll  m o r e  
ra p id ly , th e  m o r e  s o  t h e  n e a r e r  to  ( i r e .u l a m J .  T h e  te m p e r a 
tu r e  oV th e  w a r m e s t  b a n d s  is  d e f in e d  f r e q u e n t ly  p r e t t y  s h a rp ly  
a g a i n «  th o  w a t e r s  w h ic h  r u n  t h r o u g h  th e m . T l . i s  b tg t i  
te m p e r a tu r e  o f  th o  s e a  a t  i t s  s u r f a c e ,  e x te n d s  3 0  d e c r e e s  o f  
lo n g itu d e , o r  a t  l e a s t  ¡.'00  n a u t ic a l  m ile s  w e s t  o f  F a i r ln l L

“  F in d la y  m e n t io n s  t h a t  th o  t e m p e r a t u r e  a t  th o  d e n t i l  o f  
1 2 0 0  f e e t  w a s  fo u n d  to  b e  o n ly  0 5 %  w h ile  o n  th e  s u r fa c e  o f  
t h e  G u l f  S t r e a m  i t  r e a c h e d  7 7 .4 ® . I n  th e  F l o r i d a  s t r a i t s ,  
w h e r e  (h e  v e lo c i t y  o f  th e  G u l f  S t r e a m  i s  g r e a t e s t ,  th e  te m 
p e r a tu r e  a t  4 8 0 0  f e e t  w a s  fo u n d  to  b e  o n ly  3 8 .1 ° .

“  T in *  w a rm  w n t e r o f t h o  G u l f  S t r e a m  is  n o t  fo u n d  ufc c o n s id e r 
a b le  d e p th s , m u c h  o f  t h e  h e a t  o f  th o  lo w e r  s t r a t a  e s c a p in g  to  
th e  s u r fa c e . I t  i s ,  b e s id e s , a  f a c t ,  t h a t  t h i s  w a r m  w a t e r  is  b u t 
l i t t l e  a p t  t o  m i x  w ith  th o  a d jo in in g  s e a -w a te r .

■*.\hovo th e  b ro a d  A t la n t i c  o c e a n , in  h ig h  la t i t u d e s ,  in  ( h e  
c o ld e r  s e a s o n s  t h e r e  i s  a  r e la t iv e ly  h ig h  t e m p e r a tu r e ,  w h ic h  lty  
th e  p r e v a i l in g  w e s te r n  a n d  s o u th w e s te r n  w in d s  i s  c a r r ie d  to  
t h e  c o a s ts  o f  E u r o p e ."

L e t  u s  n o w  c o n s id e r , s o m e  o f  t h e  r e c o g n iz e d  la w s  of 
h e a t  a n d  e le c t r i c i t y .  I t  is  k n o w n , th a t  w h o m  tw o  a d ja c e n t  
d if fe r e n t  te m p e r a tu r e s  e x is t  th e r e  e le c t r i c i t y  is  e v o lv e d . 
K o w  th e  w a t e r s  o f  th o  G u l f  S t r e a m ,  th e  J a p a n e s e  c u r r e n t ,  u n d  
o f  o t h e r  h o t  s tr e a m s  e x i s t in g  in  th o  o c e a n s  a n d  a lo n g  c o a s ts ,  
d e r iv in g  t h e i r  h e a t  in  th e  f i r s t  p la c e  f r o m  ( h e  s u b m a r in e  l in e s  
c o n n e c t in g  s u b te r r a n e a n  a n d  s u b m a r in e  v o lc a n o e s  w ith  th e  
A r c t i c  a n d  A n t a r c t i c  r e g io n s ,  a d m it  o f  th o  p a s s a g e  o f  th is  h e a t  
t h r o u g h  t h e i r  g lo b u le s  t o  t h e i r  u p p e r  s u r fa c e s ,  in  c o n f o r m ity  to  
th e  a t t r a c t io n  o f  h e a t  f r o m  t h e  s u r fa c e  o f  th o  e a r th  to  th o  u p p e r  
a tm o s p h e r e . T h i s  a s c e n t  o f  h e a t  f r o m  th e  b o t to m  o f  th e s e  L o t 
s t r e a m s  th r o u g h  t h e i r  w a t e r s  t o  th e  a tm o s p h e r e , in  c o n n e c t io n  
w ith  th e  in d r a u g h t  o f  c o ld  A r c t i c  a n d  A n t a r c t i c  w a te r s  f lo w in g  
o v e r  t l  io b o t to m  o f  th e  o c e a n s , is  th e  c a u s e  o f  th e  lo w  te m p e r a 
t u r e  a lw a y s  fo u n d  a t  s u c h  d e p th s  in  t h o s e  w a t e r s — w h ile  i n 
te r m e d ia te ly  f r o m  The b o tto m  o f  t h e  o c e a n  t o  th e  s u r fa c e  in  
s u c h  h o t  c u r r e n t s  o f  w a t e r ,  th e  te m p e r a tu r e  v a r ie s  t i l l  i t  cornea’ 
n to  c o n t a c t  w ith  t h a t  o f  th o  a tm o s p h e r e ,  a n d  t h a t  o f  th e  o c e a n  

w a t e r  e n c o m p a s s in g  th e s e  h o t  c u r r e n ts  o f  w a t e r  th r o u g h  t h e ir  
w h o le  e x t e n t .  T h e  c o n t a c t  o f  th e s e  d if fe r e n t  te m p e r a tu r e s
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e v o lv e s  e le c t r i c i t y ,  w h ic h  ip p o s it iv e  w h e r e  t h e  h ig h  te m p e ra -  
t i i r e  o f  t l ie  w a t e r  p e rv a d e s  i t s  g r e a t e r  v o lu m e s , a n d  n e g a t iv e  
e le c t r i c i t y  w h e r e t t i e  e o h l  A r c t i c  a n d  A n t a r c t i c  w a te r s  e x c e e d  in  
v o lu m e , b e lo w  th e  s u r f a c e ,  th e  w a t e r s  o f  th e  h o t  s t r e a m . T h e  
c o n ju n c t io n  o f  t h e s e  o p p o s ite  e le c t r i c i t i e s  e v o lv e s  h e a t ,  w h ic h  
b e in g  a b s o r b e d  b y  t h e  w a t e r  w h e re  th e y  m e e t  s e r v o s  t o  s u p p ly  
a  c o n t in u o u s  s o u r c e  o f  h e a t  t o  t h e  f a r t h e s t  e x t r e m i t i e s  o f s u c b  
h o t  c u r r e n ts  o f  w a t e r  t o  th e  P o l a r  r e g io n s — a n d  t h i s  i s  w h y  
t h i s  g r o u t  h e a t  i s  m a in ta in e d  f r o m  i t s  o r ig in a l  s o u r c e  in  th e  
F l o r i d a  s t r a i t s  to  th e  h ig h  la t i t u d e  w h e r e  i t  is  o b s e r v e d . T h e  
c a u s e  o f  th e  h o t  w a t e r s  o f  th e  G u l f  S t r e a m  n o t  m i x i n g  r e a d ily  
w ith  th e  c o ld e r  w a t e r s  o f  th e  N o r th e r n  A t la n t i c  o c e a n , w il l  ho 
r e a d ily  fo u n d  in  th e  ju n c t i o n  o f  th e s e  o p p o s ite  e le c t r i c i t ie s ,  p r o 
d u c in g  h e a t  w h e r e  th e s e  h o t  a n d  c o ld  w a te r s  m e e t .

I n  a s c e n d in g  fr o m  th e  e a r th  in  a  b a l lo o n , a c r o n a n fs  h a v e  
d is c o v e re d  th e  s a m e  la w  t o  p r e v a il  a m o n g  g a s e o u s  f lu id s  a s  
a m o n g  liq u id  f lu id s  o n  th o  e a r t h ,  a n d  t h a t  s t r a t a  o f  h e a te d  a ir , 
o v en  at. g r e a t  e le v a t io n s , a r e  a s  i t  w e r e  s a n d w ic h e d  b e tw e e n  
o t h e r s  o f  fa r  lo w e r  t e m p e r a t u r e ;  th u  c o n t ig u it y  o f  th e s e  s t r a ta  
o f  w a r m  a n d  c o ld  a i r  d e v e lo p s  h e a t  a n d  e le c t r i c i t y  u.s w ell a s  
m a g n e t is m  in  th e  a tm o s p h e r e , a s  is  d o n e  a ls o  in  th e  w a t e r s  o f  

. th e  o c e a n  b y  c o r r e s p o n d !n g  c o la n m s  o f  w a r m  a n d  c o ld  w a te r  
in  ju x t a p o s i t io n .  T h e s e  a t t r ib u t e s  o f  f lu id s  a r e ,  th e r e fo r e , 
a m o n g  th e  g r e a t  s o u r c e s  o f  th e  e v o lu t io n  o f  th e s e  im p o n d e r a 
b le  p o w e rs .

T h e  c o ld  A r c t i c  an d  A n t a r c t i c  c u r r e n t s  o f  w a t e r ,  in  m o tio n  
to  th e  E q u a t o r  fr o m  th e  p o lo s  w h ile  c u r r e n t s  o f  w a rm  w a te r  
fr o m  th e  t r o p ic s  t o  t h e  p o le s  a r e  m o v in g  b e s id e  th e m  in  a  
d ir e c t ly  o p p o s ite  d ir e c t io n ,  a r e  c o n c lu s iv e  e v id e n c e s  th a t  th e y  
a r e  im p e lle d  b y  m a g n e t ic  a t t r a c t io n s  a m i r e p u ls io n s  in  th e  
c r u s t  o f  t l i e  e a r t h ,  a n d  s o  i t  is  a l s o  w i t h  th e  a e r ia l  c u r r e n ts  o f  
th e  a tm o s p h e r e . T h o s e  o f  a  g r e a t  e le v a t io n ,  h a v in g  a  v e ry  
lo w  t e m p e r a t u r e ,  a r e  a t t r a c te d  to w a r d s  th e  E q u a t o r  a n d  d o w n 
w a r d s  t o  th e  e a r th  b y  i t s  m a g n e t is m , w h ile  th e  w a r m  e q u a to 
r ia l  c u r r e n t s ,  r e p e l le d  f r o m  t h o  e a r t h  b y  t h e  s a m e  m a g n e t 
is m  w h ic h  l ia s  a t t r a c t e d  th o  c o ld  u p p e r  c u r r e n t  d o w n w a rd  
to w a r d s  i t ,  a s c e n d  t o  t h e  u p p e r  r e g io n s  o f  th o  a tm o s p h e r e  
a t t r a c t e d  b y  t h e  o p p o s ite  m a g n e t is m  e x i s t in g  t h e r e ,  a n d  in 
b o t h  c a s e s  in  o p p o s it io n  t o  th o  s u p p o s e d  la w  o f  g r a v ita t io n ,  fo r  
th e  a i r  d e s c e n d in g  t o  th e  e a r t h  f r o m  t h e  e le v a t e d  r e g io n s  ot 
t h e  a tm o s p h e r e  is  m u c h  t h in n e r  an d  m o r e  a t te n u a te d  th a n  th o  
a i r  b e n e a th ,  a n d  th o  a s c e n d in g  w a r m  a i r  is  m u c h  d e n s e r  th a n  
t h e  a i r  o f  t h e  r e g io n s  t h a t  i t  B e c k s . T h e  d ia g o n a l  a n d  s p ira l



1G8

m o t io n *  i>t' c i t h e r  th e  d e s c e n d in g  o r  t h e  a s c e n d in g  c u r r e n t '  o f  
th e  n ttu o s p lic r c  a r c  p ro d u c e d  b y  t o e  m a g n e t is m  o f  t h o s e  p o r t ic o «  
" f  ih o  a tm o s p h e r e , t l i r o u g h  w h ic h  th e y  a r e  r e s p e c t iv e ly  
puthjiug.

W h e n  n u r  a t t e n t io n  is  d ir e c te d  t o  th e  f a c t  o f  t h e  L a b r a d o r  
c m l P o l a r ,  o r  A r c t i c  c u r r e n ts  r u n n in g  to w a rd s  th e  E q u a t o r ,  
w h ile  b y  t l i c i r  s id e s  t h e  G u l f  S t r e a m  i s  r u n n in g  to w a r d s  t h e  
A r c t i c  r e g io n s  in  a n  o p p o s ite  d i r e c t i o n ;  a n d  w h e n  i t  i s  d is 
co v e r*  1 b y  th o  d e e p  s e a  s o u n d in g s , t h a t  t h e r e  a r e  c u r r e n t s  o f  
w a te r  o P  v a r y in g  t e m p e r a t u r e s  a t  g r e a t  d e p th s  w h ic h  a ls o  r u n  
s id e  b y  s id e  in  o p p o s ite  d ir e c t io n s ,  a t  w h a te v e r  d e p th s , w u a r e  
fo r c e d  t<> U io  c o n c lu s io n  t h a t  n o  c o n c e iv a b le  Sy s te m  o f  g r a v ita 
t io n  c u n  b e  d e v is e d  t o  e x p la in  t h e  a n o m a ly . H u t i f  w e  a p p ly  
th e  law  o f  d e v e lo p m e n t  u f  h e a t  a n d  m a g n e t is m , b y  t h e  c o n 

ju n c t i o n  o f  o p p o s ite  e le c t r i c i t i e s ,  w h ic h  a r e  a lw a y s  a s s o c ia te d  
w ith  d if fe r e n c e s  o f  c o n t ig u o u s  t e m p e r a t u r e s ,  th o  s o lu t io n  o f  
th e  p h e n o m e n a  r e fe r r e d  t o  b e c o m e s  c o m p a r a t iv e ly  e a s y . T h e  
e le c t r u -n ia g n e t ic  c o n d it io n  o f  th e  w a r m  w a t e r  o f  t h e  G u l f  
S t r e a m  ie  r e p e lle d  f r o m  th o  E q u a t o r ,  a n d  a t t r a c t e d  b y  t h e  
o p p o s ite  e le c t r o - m a g n e t ic  c o n d it io n  o f  t h e  w a te r s  a n d  a tra o s -

Îh o r e  a b o u t  th e  L 'o r t h  P o l e ,  w h i le  t h é  c o ld  w a t e r s  o f  th o  
.a b n u lo r  a n d  A r c t i c  c u r r e n t s  a r e  r e p e lle d  b y  th o  s im ila r  

e le c tr o -m a g n e t is m  *>f t h e  w a t e r s  a t  t h e i r  s t a r t in g  p o in t ,  a n d  
a r e  a t t r a c te d  to w a rd s  th e  E q u a t o r  b y  th e  o p p o s ite  e le c t r o - m a g 
n e t is m  o f  t h e  w a r m  w a t e r s  t h e r e .  S i m i l a r  c a u s e s  p ro d u c e  
S im ila r  e f fe c ts  i n  th o  s o u th e r n  h e m is p h e r e ,  a n d  s iin il& r  e le c t r o 
m a g n e t ic  fo r c e s  d o m in a te  i n  th e  a tm o s p h e r e  a l l  o v e r  th o  
p la n e t .  H e n c e  w e  f in d  t h e r e ,  h o r iz o n t a l  w in d s  b lo w in g  iu  
o p p o s ite  r l ir c c l io n s , o n e  a b o v e  th o  o t h e r ,  a n d  i t  ia  b y  ib is  w is e  
a r r a n g e m e n t  o f  o p p o s ite ly  e le c tr i f ie d  c u r r e n ts  o f  a i r  t h a t  th o  
r a in fa l l  i s  s c a t te r e d  a n d  d is t r ib u t e d  o v e r  v a s t  a r e a s  o f  th o  
e a r t h 's  s u r f a c e ,  m o d ify in g  t h e  te m p e r a tu r e s  a n d  fu r n is h in g  
t o  th e  p a rc h e d  a n d  a r id  s o i l  th o s e  s u p p lie s  o f  w a t e r  fo r  i r r i g a 
t io n ,  s o  in d is p e n s a b le  t o  th e  s u p p o r t  o f  a u im u i u u d  v e g e ta b le  
l ife  u p o n  i t .

I n  th e  y e a r  1 8 2 8 ,  I  w a s  d e ta ile d  w ith  tw o  o t h e r  o f f ic e rs  o f  
th e  a r m y , b y  th e  S e c r e t a r y  o f  W a r ,  t o  m a k e  a  s u r v e y  u f  th e  
m o u n ta in o u s  r e g io n  in  t h o  i t u t e a  o f  N o r t h  a n d  S o u t h  C a r o l in a , 
G e o r g ia ,  a n d  T e n n e s s e e ,  ly in g  b e tw e e n  th o  h e a d  o f  n a v ig a tio n  
o n  th e  S a v a lm a h  r iv e r ,  a t  th e  e a s te r n  f o o t  o f  th e  B l u e  K h lg o  
m o u n ta in s , a n d  th e  b e a d  o f  n a v ig a t io n  o n  th o  T e n n e s s e e  
r iv e r ,  o u  th e  w e s te r n  s id e  o f  t h e  s a m e  m o u n ta in s . T h e  o b je c t
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o f  t h e  a i i r r e y  w a s  t o  a s c e r ta in  t h e  p r a c t ic a b i l i t y  o f  c o n s t r u c t 
i n g  a  n a v ig a b le  c a n a l  o n  t h e 'm o u n t a in s ,  t o  b r in g  th e  p ro d u c e  
o f  n o r th e r n  A la b a m a  a n d  e a s t e r n  T e n n e s s e e  t>> t 'h a r lc - s lo n , 
in  S o u t h  C a r o l in a ,  a n d  S a v a n n a h , in  G e o r g ia ,  in s te a d  o f  se n d 
in g  i t  to  M o b i le  a n d  N e w  O r le a n s , a n d  t h u s  i t  w a s  h o p e d  b y  
th e  a d m in is t r a t io n  o f  th e  G o v e r n m e n t  t o  r e c o n c i le  th e  p e o p le  
o f  S o u t h  C a r o l in a  a n d  G e o r g ia  e s p e c ia l ly ,  t o  th e  p o lic y  o f  
h a v in g  th e  in te r n a l  im p r o v e m e n ts  o f  t h e  c o u n tr y  t o  h e  m a d e  
b y  th e  F e d e r a l  G o v e r n m e n t  in s te a d  o f  b y  th e  S t a t e  G o v e r n 
m e n ts .

O n  r e a c h in g  o u r  d e s t in a t io n ,  T w a s  d ir e c te d  t o  r u n  a l in e  o f  
le v e ls  fro m  t i io  h e a d  w a te r s  o f  t h e  S a v a n n a h  r iv e r  o v e r  th e  
m o u n ta in s  t o  th o s e  o f  th e  T e n n e s s e e  r iv e r ,  a  d is ta n c e ,  i f  I 
r e m e m b e r  r ig h t ly ,  o f  s o m e  n in e t y  m i le s .  I  b a d  u n d e r  m y  / 
c o m m a n d  e le v e n  m e n — m o u n ta in e e r s — s to u t , s t r o n g ,  u e t iv e , 
a n d  h a r d y  fe llo w s . T h e  o t h e r  o f f ic e r s  w er®  e m p lo y e d  in  
p r o s p e c t in g  f o r  o t h e r  r o u te s  a c r o s s  th e  m o u n ta in s , a t  c o n s id 
e r a b le  d is ta n c e s  f r o m  t h a t  I  w a s  p u r s u in g .  T h e  c o u n tr y  w as 
t h e n  v e r y  th in ly  s e t t le d ,  a n d  a  p o r t io n  o f  m y  r o u t e  b o rd e re d  
o n  t h e  la n d s  o c c u p ie d  by  th e  C r e e k  o r  C h e r o k e e  In d ia n a , th e n  
l iv in g  in  th e  s t a t e  o f G e o r g ia .  O f  c o u r s e , w e  h a d  to c a r r y  a l l  
o u r  s u p p lie s  w ith  u s , t h e  c o u n t r y  f u r n is h in g  l i t t l e  o r  n o t h in g . 
W a  w e r e  o c c u p ie d  o n  t h i s  d u ty  s o m e  f iv e  m o n th s , fr o m  J u l y  
t i l l  D e c e m b e r .  F r o s t  a p p e a r e d  i n  t h e  la t t e r  p a r t  o l' S e p te m 
b e r ,  o n  th e  p a r a l le l  o f  la t i t u d e  o f  C h a r le s t o n ,  in  S o u  lb  C a r o 
l in a ,  a n d  t h in  i c e  w a s  fo r m e d  o n  t h e  s t r e a m s  a lm o s t  n ig h t ly  
a f t e r  O c to b e r  1 5 th . I n  t h e  l a t t e r  p a r t  o f  O c to b e r  m y  p a r ty  
w a s  b e n ig h te d  in  th e  v a l le y  o f  t h e  L i t t l e  T e n n e s s e e  r iv e r ,  fu r  
a w a y  fro m  a n y  h u m a n  h a b i t a t io n ,  o n  a  n a r r o w  a llu v ia l  b o t to m , 
o v e r h u n g  b y  a  p r e c ip i t o u s  a n d  l o f t y  m o u n ta in .  T h e  m a n  
d e ta ile d  t o  b r in g  t o  u s  f r o m  t h e  m o u n ta in  r id g e  o u r  s u p p lie s  
f o r  t h e  d a y  a n d  n i g h t ,  h a d  m is s e d  h is  w a y , a n d  h a d  d e s c e n d e d  
to  t h e  r iv e r ,  a t  a  p la c e  t h a t  w e  hu d  l e f t  s e v e r a l  m i le s  b e h in d  
u s . I l o  h a d  n o t  o b s e r v e d  o u r  t r a i l ,  a n d  s u p p o s in g  t h a t  w e  
b a d  n o t  p a s s e d  t h e  s p o t  w h ic h  l i e  la id  r e a c h e d , h o  k in d le d  a  
f i r e ,  a n d  r e m a in e d  th e r e  a l l  n i g h t  a w a i t in g  o u r  a r r iv a l .  A f t e r  
s e n d in g  m e n  in  e v e r y  d ir e c t io n  in  s e a r c h  o f  h im , \\ b o  r e tu r n e d  
w ith o u t, s u c c e s s ,  I  b e g a n  t o .m a k e  a r r a n g e m e n t s  f o r  th o  n ig h t .  
T h e  a i r  w a s  c o ld  a n d  h u m id , i c e  b e in g  fo r m e d  o t  t h e  t h i c k 
n e s s  o f  a  q u a r t e r  o f  a n  in c h  o n  t h e  s t i l l  w a t e r s  o f  a  p o r t io n  o f  
th o  r iv e r ,  a  h e a v y  g r o w th  o f  t i m b e r  in  t h e  v a l le y  o f  t h e  r iv e r  
w h e re  I  h a d  h a l te d  r e n d e r e d  th e  g r o u n d , a s  w e ll  a s  t h e  a i r ,  
v e ry  d a m p . T h o  m e n , l i k e  m y s e l f ,  w e re  u ll d re s s e d  in  ' i g h t
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summer clothing, and fire, therefore, became a prime necessity, 
hut the* quotum was, how to obtain it. At that perioti, 
Inuifur mutches, if they had been invented, cpuld not ho 
procured where wo were. My arms and ammunition, 
with the rest of our supplies, were with my wagon, 
•and where it was wo had not been able to discover. 
It occurred to trio to procure fire by friction, for at that 
day it was thought that heat was evolved by friction. So T 
divided my ten men into five reliefs of two naetr each, and 
directing some of them to gather the driest pieces of wood 
they could find, 1 notched the pieces bo as to make the 
greatest rubbing surfaces possible m them, and then I set two 
tuen at a time to rub the piecca of Wood together. Having 
some pieces of dry paper in my pockets, I honed to be able to 
kindle a fire with them, when sufficient heat should bo 
developi d by the friction of the pieces of wood. The men 
relieved each other every five minutes, after having rubbed the 
pieces of wood together, vigourously and rapidly; the wood 
became blackened, and much smoke was given out, but no 
fire could be produced. The-wood itself was not sufficiently 
dry, and none more suitable could bp procured. The evening 
air was cold and damp and carried off as fast as it was evolved 
the positive electricity which flowed from the friction pro
duced on tliO wood by the active robbing of the men. One of 
the elements therefore to develop the heat., viz: the negative 
electricity of the atmosphere that we needed, was wanting. 
Alter having kept these live reliefs of the men continually busy 
in rubbing theso pieces of wood foe two consecutive hours 
1 gave up the effort in despair, and we submitted ourselves to 
the circumstances of our situation, and passed n dismal night 
of great suffering^ Had the wood and the night air been dry, 
we should have Kindled n fire in fifteen minutes with such 
on amount of frictional electricity as was developed by the 
rubbing of tho wood by the men. The experiment satisfied 
mo that heat is only developed by the proper electrical condi
tions and not by friction of itself. As it was, all the friction 
we could produce did not prevent us from passing two 
days and nights in these mountains without food or lire, the 
water oil the river, in its tranquil parts, having been frozen at 
night of the thickness of a quarter of a dollar or an English 
shilling.

Every housewife in the country knows that if she suffers 
the sunlight to fall upon the burning fuel on her hearth, the
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c o m b u s t io n  o f  t l io  fu e l w ill  b e  d e a d e n e d  b y  i t ,  a n .l  i f  a llo w e d  
to  c o n t in u e  l o n g ,  i t  w i l l  b o  e x t in g u is h e d . T h i s  i s  o w in g  to  
1 ho d e - o x y d iz in g  p o w e r  o t 't l io  b lu e  r a y  o f  t h e  s u n l ig h t ,  w h ic h  
f  tp a r a t in g  th e  o x y g e n  g a s  fr o m  th e  a tm o s p h e r ia  u ir  in  t h e  
ch im n e y »  p r e v e n ts  th e  c o m b u s t io n  o f  t h e  f u e l  fr o m  th e  
a b s e n c e  o f  o x y g o n  g a s . W h o e v e r  h a s  s e e n  o n e  o f  o u r  w e s te rn  
p r a ir ie s  o n  l ir e ,  m u s t  h a v e  o b s e r v e d , in  t l io  s t i l ln e s s  o f  th e  
n  r i l in g  a i r  a n d  in  th o  b r ig h t  tm n sh in e , t h u t  th e  c u in b u s t io u  
n f  th e  { t r y  g r a s s  a n d  h e r b a g e  w a s  s lo w , th e  flu m e  la z ily  c r e e p 
i n g  f r o m  o n e  s t a l k  t o  a n o t h e r  t i l l  a  c a n o p y  o f  s m o k e  in te r c e p t 
i n g  t h e  s u n l ig h t ,  a l lo w e d  a  c u r r e n t  o f  u ir  to  ho fo rm e d  
b e n e a th  t l io  s m o k e ,  w h ic h  fa n n e d  t h e  c o m b u s t io n  in t o  a c t iv e  
f la m e . T h e s e  r e s u lts  w e r e  f r o m  t h e  re m o v a l o f  t h e  o x y g e n  
irfts fro m  th o  a i r  in  th e  f i r s t  p la c e ,  b y  th e  b lu e  r a y  o f  th e  su n - 
r ig h t  d e - o x y d iz in g  i t ,  a n d  in  th e  s e c o n d  p a r t ,  o b s c u r in g  th e  
s u n l ig h t  b y  t h e  c a n o p y  o f  s m o k e ,  w h ic h  p e r m it te d  th e  o x y g e n  
g a s  in  th e  a tm o s p h e r e  t o  b o  r e -u n ite d  t o  t h e  a i r  b e n e a th  i t .  
a m i t o  su p p ly  th e  o x y g o n  g a s  t o  s u p p o r t  a n e w  th o  c o m b u s t io n  
i>a th e -p r a ir ie .

»

I t  is  th e r e f o r e  a  m is t a k e  t o  s u p p o s e  t h a t  f r i c t i o n  p r o d u c e s  
h e a t  I t  e v o lv e s  e le c t r i c i t y ,  w h ic h ,  u n it in g  w ith  o p p o s ite  
e le c t r i c i t y ,  d e v e lo p s  s o m e t im e s  h e a t  a n d  s o m e t im e s  c o ld ,  a *  
o n e  n r  o t h e r  o f  th e  e le c t r i c i t ie s  is  p r e d o m in a n t  in  v o lu m e  an d  
te n s io n  u t t h e i r  c o n ju n c t io n .  T h i s  i s  i l lu s t r a t e d  h y  th o  
p a s s a g e  o f  s u n l ig h t  t h r o u g h  tw o  a d ja c e n t, p a n e s  o f  g la s s ,  o n e  
b  'in g  b lu e , t h e  o t h e r  c o lo u r le s s  a n il  t r a n s p a r e n t ,  a t  th e  s a m e  
a n g le  o f  in c id e n c e . G la s s  is  k n o w n  t o  b e  a  fe e b le  c o n d u c to r  
o f  h e a t  a s  w e ll- ns o f  e le c t r i c i t y ,  fo r  w e  u s e  g lo s s  in  o u r  
w in d o w s  t o  c o n f in e  w ith in  o u r  ro o m s  t h e  a r t i f i c ia l  h e a t  p r o 
d u c e d  w it h in  th e m  d u r in g  w in t e r ,  a n d  in  n o r th e r n  re g io n s  
d o u b le  s a s h e s  a r e  u s e d  in  t h e  w in d o w s , th e  o u t e r  R ash  to  
p r e v e n t  th e  co ld  fr o m  p e n e t r a t in g  th r o u g h  th e m ., a m i th e  
in n e r  s a s h  to  c o n f in e  th e  w a r m e r  a i r  w ith in  th e  r o o m s ;  a n d  in 
e le c t r i c a l  e x p e r im e n ts ,  g la s s  h a n d le s  a r e  u s e d  t o  in s u la te  
c u r r e n t s  o f  e le c t r i c i t y  in te n d e d  to  b o  p a s s e d  f r o m  o n e  p o le  u f  
th e  b a t te r y  to  t h e  o th e r .

N o w  w h e n  s u n l ig h t  w ith  i t s  e n o r m o u s  v e lo c i t y  fa lls  th u s  
u p o n  tw o  s u c h  a d ja c e n t  p a n e s  o f  g la s s ,  i t  w il l  b e  fo u n d  t h a t  
th e  p la in  t r a n s p a r e n t  g la s s  i s  c o ld  t o  th e  to u c h  o f  th o  h a n d , 
w h ile  th e  b lu e  g la s s  i s  h o t  w h e n  s o  to u c h e d . I f  f r i c t io n  p r o 
d u c e d  I m a t, b o th  o f  t h e s e  s u r fa c e s  s h o u ld  h a v e  t l io  s a m e  te m -  
p ir a t i ir e ,  h u t  s u c h  is  n o t  th e  c a s e . T h o  re a s o n  is  o b v io u s . 
T h u  s u n l ig h t  p a s s e s  t h r o u g h  th e  p la in  t r a n s p a r e n t  g la s s ,  o n ly



s l ig h t ly  r e t a r d 'd  l iy  i t s  d e n s i t y ,  w h ic h  ia  g r e a t e r  th a n  th a t  id  
th o  a t tn o s p h u r e , b u t  s u b je c t  t o  i u  r e f r a c t io n — w h ile  s i x  o f  th o  . 
p r im a r y  r a y e  o f  th e  s u n l ig h t  t h a t  im p in g e s  a n o n  th e  b lu e  
¿ l a s s ,  u ro  s u d d e n ly  a r r e s t e d  b y  t b o  im p a c t  w i t h  i t ,  w h ic h
s h a tte r - , th e  c o m p o s ite  r a y s  o f  in d ig o , v i o l e t  a n d  p u r p le  in t o  
t h o i r  c o m p o n e n t  p a r t s ,  m id  o n ly  a d m its  o f  t h e  p a s s a g e  o f  t h o  
b lu e  r a y  t h r o u g h  i t .  T h i s  Bud(h-u s to p p a g e  o t  a  v e lo c i t y  o f  
1 8 (1 ,0 0 '* 'm ile s  p e r  s e c o n d  o l  s ix  o f  th e s e  p r im a r y  r a y s  o f  s u n 
l ig h t  p r o d u e is  c n o r iim u »  f r i c t i o n ,  w h ic h  e v o lv e s  n e g a t iv e  
e le c t r i c i t y  fro m  t h e s e  r a y s , w h ic h  c o m in g  In  c o n t a c t  w ith  th o  
v i t r e J n s  o r  lm s it iv o  e le c t r i c i t y  o f  t h e  g la s s  e v o lv e s  lu .-at, t h a t  
e x p a n d in g  t n e  m o le c u le s  o f  th o  g la s s  a l lo w s  t h o  h e a t  th u s  
d e v e lo p  -d a n d  ft c u r r e n t  o f  e le o tr o -m n g u o t is m , p ro d u c e d  a t 
t h e  s a m e  t im e  b y  th is  c o n ju n c t io n  o f  o p p o s ite  e le c t r i c i t ie s ,  t o  
p a s s  th r o u g h  t h e  g lu i« , wild t o  p r o d u c e  t h e  m a r v e lo u s  r e s u lts  
u p o n  n u i 'u o l  a n d  v e g e ta b le  l i f e  t h a t  w o  h a v e  a n n o u n c e d . 
T h i s ,  t h e n ,  i s  t h e  th e o r y  t h a t  e x p la in s  th o  a lm o s t  m a g ic a l  
e f fe c t*  th a t  n ro  p ro d u c e d  in  l i f e  b y  t h e  im p a c t  o f  s u n l ig h t  u p o n  
t h e  a d ja c e n t  s u r f a c e s  o f  p la in  t r a n s p a r e n t  g la s s  a n d  b lu e  g la s s .

T h e  fa c ts  a r e  h i s u c h  h a r m o n y  w ith  t h e  e x p la n a t io n  o f  
t h e m , t h a t  a s  w e  c a n n o t  d e n y  th o  fa c ts  w e  a r e  b o u n d  to  
a c c e p t  i h e  t l ie o r v  t h a t  e lu c id a t e s  th e m . T h i s  w ill  r e lie v e  th e  
s e io m itv  m in d  t h a t  i s  a lw a y s  b o th e r e d  to  a c c e p t  a  n e w  f a c t  o r  
t o  c o m p r e h e n d  u n e w  th e o r y .

L ig h t  ’*  d if fu s ib le .  T h i s  is  a p p a r e n t  t jv c r y w h c r o  in  o u r  i l lu 
m in a tio n :» . I t  is  a l s o  c o m p r e s s ib le ,  us i l lu s t r a t e d  b y  th o  e o n - 
c o  t i t r a t e  in o f  s u n l ig h t  th r o u g h  u c o m m o n  l e n s o r  s u n  g la s s  in to  
a  fo c u s , h y  w h ic h  a  b o y  l ig h t s  h is  R cgtir o r  in h u m e s  a  s q u ib  o f  
g u n p o w d e r . T h i s  sh o w s  t h a t  r a y s  o f  l ig h t  m o v e  th r o u g h  
e t h e r ,  a n d  o u r  a tm o s p h e r e , w i t h o u t  t o u c h in g  e a c h  o t h q r , a iu l  
t h a t  w h e n  t h e y  a r e  c o m p r e s s e d  t o g e th e r ,  a s  in  th in  Io n s , t h e i r  
ta n g u u c y  p r o d u c e s  f r i c t io n ,  a n d  th is  f r i c t i o n  e v o lv e s  n e g a t iv e  
e le c t r i c i t y ,  w h ic h  h a s  cuusc-d  t h e i r  s e p a r a t io n , w h ic h  n e g a t iv e  
e le c t r i c i t y  b r o u g h t  i n t o  c o n t a c t  w i t h  t h e  v it r o o u s  o r  p o s i t iv e  
e le c t r i c i t y  o f  th e  g la s s  o f  t h e  le n s , d e v e lo p s  h e a t  o f  e x t r a o r d i 
n a r y  i n t e n s i t y .  N o w , w h e n  w e  c o m e  to  a p p ly  t h e s e  n t t r i lm tc a  
o f  l ig h t  t o  th e  p h y s ic a l  c o n d i t io n  o f  o u r  p la n e t , w o a r e  1 t  n o  
lo s s  t o  a s s ig n  th e  v a r ia t io n s  ol* o u r  te m p e r a tu r e  t h r o u g h o u t  
o u r  s e a s o n « , d ir e c t ly  t o  t h e  a c t io n  o f  l ig h t  u p o n  th o  v u rio u s  
s o l id ,  l iq u id  o r  g a s e o u s  c o n s t i t u e n t s  o f  th o  p la n e t ,  w h ic h  fit  
c e r ta in  t im e s  a n d  in  c e r t a i n  c o n d it io n s  a r c  o p p o s ite ly  e le ' t r i 
lle d  t o  th o  r a y s  o f  l ig h t .

T h e r e  i s  n o  a tm o s p h e r e  a b o u t  th o  m o o n  a n d  c o n s e q u e n tly



u _ x s ^ * '

173

i t  I n s  n o  h e a t ,  a s  t h e  ra y s  o f  l ig h t  w h ic h  fu ll  u p o n  th e  m o o n '»  
t  d r  fa c e  b e in g  n e g u tiv e ly  e le c t r i f ie d  a s  l im y  p a . < th r o u g h  tin? 
c o b l e t h e r  o f  s t e l l a r  n n rl p la n e t a r y  s p a c e ,  o n  r e a c h in g  th e  
in 1» 'i i  u t a  v e r y  e m a il  a n g le  o f  in c id e n t« ! f r o m  th e  s u n , a ro  in 
s ta n t ly  r e  l ic e t  d  fr o m  i t s  s u r fa c e  u p o n  t h e  e a r th  a m i in to  
f] *ai c .  T h e  m o o n  i t s e l f  b e in g  n e g a t iv e ly  e le c t r i f ie d  b y  i t s  c o n 
t a c t  w ith  t h i s  e t h e r  in  i t s  c a r e e r  in  i t s  o r b i t ,  th is  n e g a t iv e ly  
e le c t r i f ie d  c o n d it io n  o f  t h e  m o o n ’s  s u r fa c e  r e p e ls  t h e  ra y s  o f  
l ig h t  tli o re  f r o n t ,  a n d  h a s te n s  t h e i r  r e f le c t io n . T h e  r o t a t io n  on 
i t s  a x is  is  t lie  e f fe c t  o f  e le c t r i c a l  fo r c e s  I n  i t s  I n te r io r ,  a n d  i t s  
m o tio n  a ro u n d  t h e  e a r t h ,  a n d  w ith  i t  a ro u n d  th e  s u n ,  r e s u lt s  
fr o m  th e  m a g n e t is m  c o n t a in e d  w ith in  i t s  c r u s t ,  a n d  in  th e  
e a r th  a n d  i ts  a tm o s p h e r e , ns w e l l  a s  in  th e  p la n e t s ,  th e  su n  
a n d  th e  e t h e r  o f  s p a c e .

N o  o n e  im p u ls e  c o u ld  p o s s ib ly  s e n d  l ig h t  fro m  i t s  v a r io u s  
s o u r c e s  in  th e  f i r m a m e n t  t h r o u g h  s p a c e  w ith  i t s  c o n s ta n t  
v e lo c i ty  o f  1 8 (5 ,0 0 0  m i le s  p e r  s e c o n d . I t  is  im p e lle d  th r o u g h  
s p a c e  w i t h  i t s  o w n  c o n c o m ita n t  f o r c e s ,  a s  a  ro ck e t, lire d  fro m  
its  s ta n d  is  c o n t in u a lly  d r iv e n  fo r w a r d  b y  t h e  fo r c e s  e v o lv e d  
in  t h e  c o m b u s t io n  o f  i t s  c o m p o s i t io n , t i l l  i t  is  e x t in g u is h e d , 
t io  l ig h t  i s  r e p e lle d  f r o m  i t s  s o u r c e s  in  t h e  firm a m e n t , b y  i t s  
n e g a t iv e  e le c t r i c i t y ,  a n d  i t s  v e lo c i ty  is  m a in ta in e d  b y  t h e  a s s is t 
a n c e  o f  th e  n e g a t iv e  e le c t r i c i t y  o f  t h e  e t h e r  th r o u g h  w h ic h  i t  is  
p a s s in g , c o n t in u a lly  d r iv in g  i t  fo rw a rd . T h i s  c o n d it io n  o f  
n e g a t iv e  e le c t r i c i t y  in  l ig h t  b e i n g  c o n s ta n t ,  a n d  i t s  v e lo c i t y  
u n ifo r m , i t s  r a t e  o f  s p e e d  is  m a in ta in e d  t i l l  i t  e n te r s  o u r  a tm o s 
p h e r e , w h e r e  i t  e n c o u n te r s  e le c t r i c a l  d is tu r b a n c e s  o f  o p p o s ite  
a s  w e ll  a s  s im i la r  c o n d it io n s , p r o d u c in g  i t s  r e f r a c t io n ,  i t s  r e 
f le c t io n s , i t s  p o la r iz a t io n  a n d  i ts  a b s o r p t io n . O n  r e a c h in g  th e  
s u r fa c e  o f  th e  e a r t h ,  w h ic h  a t  e v e r y  m o m e n t  p r e s e n ts  a  n e w  
p o r t io n  to  th e  a c t io n  o f  l ig h t ,  a l l  t h e  p h e n o m e n a  o f  d a y , 
tw il ig h t  an d  n ig h t ,  o f  h e a t  a n d  c o ld ,  o f  d r y n e s s  an d  m o is tu r e ,  o f  
a tm o s p h e r ic  a n d  c l im a t ic  c h a n g e s ,  a r e  d e v e lo p e d . S e a s o n s  s u c 
c e e d  o u ch  o t h e r ,  a c c o r d in g  to  th e  a n g le s  o f  in c id e n c e  o f  th o  don't* 
l ig h t .  W h e n  i t  fu lls  in  th e  s u m m e r  o n  c e r t a in  p a r t s  o f  th e  e a r th  
a lm o s t  v e r t ic a l ly ,  n o  r a y s  o f  l i g h t  a r o  r e f le c te d  f r o m  i t ,  th e y  
a ll  im p in g o  u p o n  i t  w ith  t h e i r  in c o n c e iv a b le  v e lo c i t y ,  d e v e lo p 
i n g  b y  t h e i r  f r i c t io n  w it h  t h e  e a r th  a n  o p p o s ite  e le c t r i c i t y  to  
t h e i r  o w n  a n d  t h a t  o f  t h e  a tm o s p h e r e , w h o g e  u n io n  p r o d u c e s  
t h e  h e a ts  o f  8 tu rn e r . I n  w in t e r ,  t h o u g h  th o  e a r th  is  t h r e e  
m il l io n s  o f  m i le s  n e a r e r  th o  s u n  t h a n  i t  i s  in  s u m m e r , y e t  th e  
n u g lo  o f  in c id e n c e  o f  th o  s u n ’s  r a y s  o f  l ig h t  i s  so  s m a l l  a n d  
a e u to , t h a t  a  la r g e  p r o p o r t io n  o f  th e m  a r c  r e f le c te d  in t o  s p a c e  
w it h o u t  p r o d u c in g  th e  f r i c t io n  w it h  t h e  e a r t h  w h ic h  is  n e c e s -
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••ary fn  o r o lv o  m  o p p o s ite  « d e c tr lé i ly  And h e a t  c o n s e q u e n t  
unou tin* u n io n  o f  t|ie tw o  e l e c t r i c i t i e s ;  h c n o o  t h e  t e m p e r a tu r a  
o f  th e  w in  to ra  in  s u c h  p a r t s  o f  th e  e a r t h 's  s u r fa c e  i s  lo w , nu d  
c o h t p r e v a ils . T h e  in t e r m e d ia t e  s e a s o n s  m a k e  m i a v e r a g e  
b e tw e e n  th o  e x t r e m e s  o f  s u m m e r  a n d  w in te r ,  f r o m  t h e  c o r 
r e s p o n d in g  a n g le s  o f  in c id e n c e  o f  t h e i r  l ig h t .

O n e  o f  t h e  m o « t b e a u t if u l  i l lu s t r a t io n s  o f  th o  r c r a a f k a h tu  
jx m o r  d e v e lo p e d  b y  th o  c o m p r e s i i ld l i t y  «if l ig h t  i s  fu r n is h e d  
tn  th e  c e le b r a te d  e x p lo i t s  o f  A r c h im e d e s  t h e  S y r a c u s a n ,  th e  
m o a t l e a r n s  I o f  t h e  m a t h e m a t ic ia n s  o f  a n t iq u i t y ,  in  d e s t r o y in g  
bp- m e a n s  o f  r e f le c t in g  m ir r o r s  th o  f l e e t  o f  th e  R o m a n s , w h o , 
in v e s t in g  t h e  c i t y  o f  S y r a c u s e  b y  la n d , w o re  b lo c k a d in g  i t s  
p o r t  w ith  a  n u m e r o u s  fleet, w h ic h  was p r e p a r in g  to  b u t t e r  th e  
so u  w a l ls  o f  t h e  c i t y  w ith  b a t t e r in g  r a m s  a n d  c a t a p u lt * .  
A r c h im e d e s  c o n .'e iv o u  t h o  i d e a  o f  d e s t r o y in g  t h i s  f le e t ,  w h ic h  
w a s  U n a p p ro a ch  a id e  b y  a n y  <td a q u a t ic  f o r c e  u n d e r  t h o  c o n t r o l  
o f  th e  S y r a c u s a n s , b y  c o n c e n t r a t in g  u p o n  i t  th o  l i g h t  o f  th e  
• tin , r e f le c te d  fr o m  m ir r o r s  in t o  f o c i ,  « jc c c a s iv o ly  th r o w n  
u p o n  th o  s e v e r a l  s h ip s  o f  th o  f le e t ,  nt th o  d is ta n c e  o f  a n  
a r r o w ’s  f l ig h t  f r o m  th o  s h o r e , o r  f r o m  lo t )  t o  2 0 0  fe a t .

T h o  tw o  a n c ie n t  a n th o r s  w h o  h a v e  fu r n is h e d  t h e  c le a r e s t  
a c c o u n t  o f  th is  e x t r a o r d in a r y  fe a t  in  w a r f a r e ,a r o  Z o n a  ra s  a n d  
T  z e tz e « , w h o  e a r l i  l iv e d  in  t h e  tw e lf th  c e n tu r y  o f  t h e  C h r is t ia n  
e r a .  T h e  p a s s a g e  in  tL o  h i s t o r y  o f  Z o n n n is  d o c *  n o t  e n lig h te n  
u s  in  r e g a r d  t o  t h e  c o n s t r u c t io n  o f  th e  m ir r o r s  u s e d  b y  
A r c h im e d e s , it s im p ly  s t a t e s  t h e  f a c t ,  a n d  in  a n o t h e r  p asón iro  
t h e  s a m e  a u t h o r  s a y s , t h a t  u n d e r  t h o  e m p ir e  o f  A n a s ta e iu « , i l l  
t h e  y e a r  5 1 1 ,  A .  I>", P r o c lu a  w i t h  b u r n in g  m ir r o r s  b u r n t  a n d  
d e s tr o y e d  th e  f l e e t  o f  V i t a l i e n ,  w h o  w a s  b e s ie g in g  C o n s t a n t i 
n o p le , a n d  h e  a d d e d , t h e i r  i n v e n t io n  w as a n c ie n t ,  a n d  t h a t  D io n  
g a v e  th e  h o n o u r  o f  i t  to  A r c h im e d e s ,  w h o  h a d  u s e d  i t  s u c c e s s 
fu lly  a g a in s t  t h e  R o m a n s  u t  th e  s ie g o  o f  S y r a c u s e .

T h e  h is to r ia n  T z e tz o s , e n te r s  m o ro  fu lly  in t o  t h e  d e s c r ip t io n  
o f  th e  m ir r o r s  u s e d  b y  A r c h im e d e s ,  w h ic h  h o  s a id  w e r e  c o m 
p o se d  o f  a  c e n t r a l  h e x a g o n a l  m i r r o r ,  s u r r o u n d e d  b y  o t h e r s  o f  
a  s m a l le r  s iz e ,  w h ic h  b y  t h e  a i d  o f  h in g e s  a n d  ru ctu lliu  p la te s ,  
c o u ld  b e  s o  e x p o s e d  t o  t h e  s u n ,  t h a t  i t s  r a y s  o f  l ig h t  fu ll in g  
u p o n  th e m  w o u ld  h o  r e f le c t e d  a n d  th e n  c o n c e n tr a te d  i n t o  a  
c o m m o n  lo c u s ,  d e v e lo p in g  s o  g r e a t  a  h e a t  t h a t  t h e  s h ip s  o f  
th e  R o m a n s  w e r e  b u r n t  b y  i t ,  e v e n  a t  th o  d is ta n c e  o f  a n  
a r r o w ’s f l ig h t .

A m o n g  th e  m o d e r n s , K i r c h e r  h a s  w r it t e n  t h a t  A r c h im e d e s  
h a d  b e e n  a b le  to  b u r n , a t  a  g r o a t  d is ta n c e ,  w ith  p la n e  m ir r o r « ,
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e x p e r ie n c e  h a v in g  ( im g lit  h im  t h a t  iu  a s s e m b l in g  in ih ia  
m a n n e r  th e  im a g e s  o f  th e  s u n , a  h eat. c o u ld  b o  p ro d u c e d  ut a  

o i u t  w h e re  th e s e  im u g e s  w e r e  u n ite d .

M r . D ii F a v ,  a  m e m b e r  o f  t h e  R o y a l  A c a d e m y  o f  S c ie n c e s ,  
in  a  m e m o ir  p r in te d  in  1 7 1 6 , s ta te d  th a t  th e  im a g e  o f  th e  s u n , 
r e f le c te d  b y  a  p la n e  m ir r o r  m o r e  th a n  (500 f e e t ,"  u p o n  a  c o n 
c a v e  m ir r o r  w i t h  a  d ia m e te r  o f  1 7  in c h e s ,  b u r n e d  in  H um m a
b le  s u b s ta n c e s .a t  th e  fo e u a  o f  t h i s  c o n c a v e  m ir r o r .  H e  m o r e 
o v e r  a d d e d  t h a t  s o m e  a u t h o r s  h a d  s u g g e s te d  d in t  a  m ir r o r ,  
w ith  a  v e r y  l o n g  fo c u s ,  c o u ld  h o  fo r m e d  b y  « s in g  a  la rg o  
n u m b e r  o f  s m a ll  p la n e  m ir r o r s ,  w h ic h  m i g h t  b e  h e ld  in  th e  
h a n d s  o f  a s  m a n y  p e r s o n s , a n d  s o  d ir e c te d  b y  th e m  us to  
th r o w , b y  r e f le c t io n , a l l  t h e  im a g e s  o f  t h e  s u n  u p o n  a  g iv e n  
p o in t ,  th u s  d e v e lo p in g  g r e a t  h e a t ;  b u t  a l th e  s a m e  t im e  h o  
t r e a te d  th o  s t o r y  o f  A r c h im e d e s  b u r n i n g  th e  R o m a n  f le e t  a t  
S y r a c u s e  a s  th e  v e r ie s t  f a b le ,  a n d  w o r th y  o f  a l l  r id ic u le .

I t  is  v e r y  s in g u la r  t h a t  m e n  w i l l  f r e q u e n t ly  b e l ie v e  s t a t e 
m e n ts  o f  th e  m o s t  im p r o b a b le  a n d  e v e n  im p o s s ib le  c h a r a c t e r ,  
w h o , a t  t lie  s a m o  t im e , w ill  r e je c t  th e  b e s t  e s t a b l is h e d  h is to r ic a l  
fa c ta  w h e n  t h e y  h a p p e n  t o  b e  o u t s id e  t h e i r  c i r c le  o f  k n o w 
le d g e . S u c h  h a s  b e e n  th o  fa te  o f  t h e  h is to r y  o f  t h e  b u r n in g  
m ir r o r s  w ith  w h ic h  A r c h im e d e s  d e s tr o y e d  th e  R o m a n  f le e t  a t  
S y r a c u s e .  T h i s  f a c t ,  r e la t e d  b y  n in n y  h is t o r ia n s ,  b e l ie v e d , 
w ith o u t  q u e s t io n , d u r in g  f i f t e e n  o r  s ix t e e n  c e n t u r ie s ,  w a s . in  
th e  s e v e n te e n th  c e n t u r y ,  n o t  o n ly  d is p u te d , b u t  w a s  tr e a te d  
ns a  s i l ly  l a b l c  b y  m a n y  o f  t ito  s a v a n s  o f  t h a t  p e r io d . E v e n  
th e  i l lu s t r io u s  D e s  C a r te s  o p e n ly  d e n ie d  i t s  p o s s ib i l i ty ,  a n d  
w e  m u s t -a c k n o w le d g e  t h a t  w i t h  th e  th e n  r e c e iv e d  o p in io n s  on 
D io p t r ic s ,  D e s  C a r t e s  w a s  e x c u s a b le  f o r  n o t  b e l ie v in g  th e  
m ir r o r s  o f  A r c h im e d e s  o v e r  t o  h a v e  e x is te d .

T h i s  in c r e d u l i t y ,  o n  th e  p a r t  o f  m a n y  p e r s o n s  c la im in g  to  
b e  s c ie n t i s t s ,  e x c i t e d  t h e  i n t e r e s t  o f  M . d o  E u f ib n ,  th e  c e le 
b r a te d  n a t u r a l is t ,  a t  th o  t im e  t h e  I n t e n d a n t  o f  th o  J a r d í n  d ea 
P la n t e s ,  n t  P a r i s .  l i e  d e t e r m in e d  t o  t e s t  t h e  q u e s t io n  p r a c t i 
c a l ly ,  a n d  fo r  t h i s  p u rp o s e  c o n s tr u c te d  a  s y s te m  o f  r e f le c t in g  
p la n e  m ir r o r s ,  b y  w h ic h  l ie  a t t a in e d  c o m p le te  s u c c e s s ,  l i e  
b e g a n  b y  m e a s u r in g  th o  lo s s  o f  i l lu m in a t in g  p o w e r  in  th o  
r e f le c t io n  o f  th o  s u n ’s r a y s  f r o m  m e t a l l i c  m ir r o r s  o f  t h e  fin est, 
p o lis h , w h e n  c o m p a r e d  w ith  t h e  lo ss  s o  s u s ta in e d  b y  r e f le c 
t io n  f r o m  p ia n o  g la s s  m ir r o r s  c o v e r e d  o n  t h e i r  b a c k s  w ith  t in  
fo i l .  I t  w a s  fo u n d  t h a t  th o  g la s s  m ir r o r s  lo s t  le s s  l i g h t  by 
r e f le c t io n  t h a n  th o  m e t a l l i c  m ir r o r s  d id , b u t  t h a t  i t  r e q u ir e d  
tw o  p la n e  g la s s  m ir r o r s  o f  th e  s a m o  d im e n s io n s  t o  p r o d u c e .

■



a t  a  g i v e n  d is t a n e c ,  a n  i l l u m i n a t i o n  e q u a l  t o  t l i a t  f r o m  t h e  
« » m e  u n o b s t r u c t e d  b e a m  o f  s u n l i g h t  p u sh in g  i n t o  a n  o b s c u r e  
w o r n  t h r o u g h  a n  a p e r t u r e  i n  t h e  w i n d o w  s h u t t e r ,  a n d  c o n s e 
q u e n t l y ,  t h a t  t h e  n u m b e r  o f  b i s  g l o s s  m i r r o r s  s h o u ld  b  la r g e ly  
i n c r e a s e d  t > p r o d u c e  a n y  s e n s i b l e  e f f e c t  o n  c o m b u s t i b l e  aul>- 
s  ra n e e s .  A f t e r  s t u d y i n g  h i s  s u b j e c t  i n  i t ?  v a r i o u s  r e l a t i o n s  t o  
t h e  la w s  o f  l i g h t  a n d  n e a t ,  na t h e n  u n d e r s t o o d  b y  s c i e n t i f i c  
m e n ,  \ L  d o  B a f f i n  c o n s t r u c t e d  Id s  m i r r o r  o f  1 6 8  p i e c e s  o f  
p l a n e  g l a s s ,  c o v e r e d  o n  t h e  b a c k  w i t h  t i n  f o i l ,  e a c h  p i e c e  b e i n g  
e ; x  i n c h e s  w i d e  b y  e i g h t  i n c h e s  l o n g ,  s e p a r a t e d  f r o m  e a c h  
o t h e r  b y  f o u r  l in e s ,  a n d  m o u n t e d  o n  a  s t a n d ,  w h i c h  w a s  s u s 
c e p t i b l e  o f  b e i n g  m o v e d  i n  e v e r y  d i r e c t i o n ;  e a c h  o f  the.so 
g l a s s e s  l ia  l  a  s e p a r a t e  s e t t i n g ,  s o  t h a t  i t  c o u ld  b o  s e p a r a t e l y  
m o v e d  i u  e v e r y  d i r e c t i o n ,  i n d e p e n d e n t  o f  t h e  r a o v a m e n U  o f  
t h e  o t h e r  g l  u w s .  I t  r e q u i r e d  a b o u t  h a l f  a n  h o u r  t o  a d ju s t  
t h e  re fl iN 'tcd  i m a g e s  o f  t h e  s u n  f r o m  t h e s e  m i r r o r s  i n t o  a  c o m 
m o n  f o c u s .  W h e n  t h e  g l a s s e s  w e r e  p r o p e r l y  a r r a n g e d ,  a n d  
t h e  f i c u s  a d ju s t e d ,  a  b o a r d  o f  b e e c h  w o o d  c o v e r e d  w i t h  p i t c h ,  
w a s  sot o n  t i ro  b y  4 0  o f  t h e s e  g l a s s e s  a t  t h e  d i s t a n c e  n t  6 6  f e e t ;  
w i t h  9 8  g l a s s e s ,  a  b o a r d  c o v e r e d  w i t h  p i t c h  a n d  s u l p h u r  w a 9  
s e t  o n  fir.- a t  th u  d is ta l  c e o f  1 2 0  f e e t .  A  s l i g h t  e o r u b u p n o n  w a s  
p r o d u c e d  o n  a  b o a r d  c o v e r e d  w i t h  w o o l  c u t  v e r y  l in o ,  b y  
e m p l o y i n g  11 g l a s s e s ,  a t  th u  d i s t a n c e  o f  1 3 8  f e e t ,  w i t h  a  very 
p a l e  s u n .  A t  lo O  f e e t  o f  d i s t a n c e ,  a  b o a r d  c o v e r l id  w i t h  p i t c h  
w a s  m a d e  t o  s m o k e  w i th  1 5 4  g l a s s e s ,  a n d  I t  w a s  t h o u g h t  t h a t  
i t  w o u ld  h a v e  b e e n  b u r n t  i f  t h e  s u n  h a d  n o t  b e c o m e  • 'Verciwt 
w i t h  c h  ud«. W i t h  a  s t i l l  f e e b l e r  s u n ,  c h i p s  o f  p i n e  w o o d  
c o v e r e d  w i t h  p i t c h  h a v e  b e e n  s e t  o n  f i re  i n  o n e  m i n u l a n d  a 
h a l f ,  a t  t h e  s u m o  d i s t a n c e ,  w i t h  a  l i k e  n u m b e r  o f  g la s s e s .  
W i t h  a n  u n c lo u d e d  s u n ,  a  p i n e  b o a r d ,  c o v e r e d  w i t h  p i t c h ,  a t  
t h e  s a m e  d is t a n c e ,  h a 3  b e e n  q u i c k l y  s e t  o n  f i r e  w i t h  1 2 8  
g l a s s e s ,  a n d  t h e  t iro  h a s  c a u g h t  t h e  w h o l e  s u r f a c e  o f  t h e  f o c u s ,  
u  l i i c h  w a s  1 6  i n c h e s  in  d i a m e t e r ,  a t  t h a t  d i s t a n c e .  F i n a l l y ,  
f i le  f o c u s  h a v i n g  b e e n  s h o r t e n e d  t o  t h e  d i s t a n c e  o f  2 0  f e e t ,  
w i t h  1 2  glasses t h e  s u b s t a n c e s  e a s i l y  c o m b u s t i b l e  w e r e  s e t  
o i l  t ire .  W i t h  4 6  glasses u t in  c a n i s t e r ,  w e i g h i n g  s i x  p o u n d s ,  
b u s  b e e n  q u i c k l y ’m e l t e d  w i t h  1 1 7  g l a s s e s .  T h i n  s c r a p s  o f  
s i l v e r  h a v e  b e e n  m e l t e d ,  a n d  a  s h e e t  o f  i r o n  h a s  b e e n  m a d e  
r e d  h o t  ;  a n d  t h e r e  w a s  r e a s o n  t o  b e l i e v e  t h a t  i f  a i l  t h e  g lut**es  
O f  t h e  m i r r o r  h a d  b e e n  u s e d ,  m e t a l s  c o u ld  h a v e  b e e n  a s  e a s i l y  
m e l t e d  u t  6 0  f e e t  d i s t a n c e  a s  a t  2 0  fe e t .

T h e s e  e x p e r i m e n t s  h a v e  b e e n  m a d e  w i t h  a  s o n  o f  a  s p r i n g  
t i m e ,  a n d  w i t h o u t  m u c h  p o w e r ,  h a v i n g  b e e n  e n f e e b le d  by 
a t m o s p h e r i c  v a p o u r s .  I f  t h e n ,  w i th  t h e s e  d i s a d v m i t s g - * ,  wood
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c o n i l i  b o  b u r n t  fit  1 5 0  fo o t  d i s t a n t ,  w o  m a y  w e l l  t h i n k ,  t h a t  
w i th  n  s u m m e r ’s  s u n ,  i t  c o u ld  b o  r e a d i l y  b u r n t  a t  2 0 0  foot 
d i s t a n c e ,  a n d  w i t h  t h r o e  s i m i l a r  m i r r o r s  i t  co n ic i  h o  s e t  on 
t i ro  a t  4 0 0  fe e t  d i s t a n c e .  M .  d o  l h i t h m  t h o u g h t  t h a t  w i t h  
m i r r o r s  s i m i l a r  to  h i s  o w n ,  c o m b u s t i b l e s  c o u ld  n o t  b o i n t l a m e d  
b e y o n d  a  d i s t a n c e  o f  0 0 0  f e e t .

L e t  n s  a t t e m p t  a n  e x p l a n a t i o n  o f  t h e s e  p h e n o m e n a .  T h e  
e n o r m o u s  v e lo c i t y  o f  r a y s  o f  l i g h t  i n  c o m i n g  t o  o u r  p l a n e t ,  
e s t a b l i s h e s  t h e  f a c t  t h a t  t h e y  c a n n o t  t o u c h  e a c h  o t h e r  in  t h e i r  
p a s s a g e ;  s i n c e  i f  t h e y  j o s t l e d  e a c h  o t h e r  t h e i r  v e l o c i t y  w o u ld  
b e  g r e a t l y  d im in i s h e d .  R e p e l l e d  f r o m  e a c h  o t h e r ,  t h e r e f o r e ,  
b y  t h e i r  o w n  n e g a t i v e  e l e c t r i c i t y ,  a s  w e l l  a s  b y  t h a t  t h e y  h a v e  
r e c e i v e d  f r o m  t h e  c o ld  e t h e r  t h r o u g h  w h i c h  t h e y  h a v e  p a s s e d ,  
t h e y  a r e  a t t r a c t e d  t o  t h e  g l a s s  o f  t h e  m i r r o r s  a n d  t h e i r  m e t a l 
l i c  b a c k i n g ,  b y  t h e  v i t r e o u s  o r  p o s i t i v e  e l e c t r i c i t y  o f  t h o s e  s u b 
s t a n c e s .  O n  s t r i k i n g  t h e  g l a s s ,  t h e s e  r a y s  p r o d u c e  f r i c t io n ,  
w h i c h  e v o l v e s  p o s i t i v e  e l e c t r i c i t y ,  t h e  j u n c t i o n  o f  t h e s e  o p p o 
s i t e  e l e c t r i c i t i e s  e v o l v e s  h e a t  a n d  m a g n e t i s m ,  t h e  ra y s  o f  n e a t  
t h u s  d e v e lo p e d  f o l l o w  t h e  s o m e  l a w s  a s  d o  t h o s e  o f  l i g h t ,  a n d  
t o g e t h e r ,  b o t h  a r c  r e f l e c t e d  f r o m  t h e  m i r r o r s  a n d  a m  d i r e c t e d  
t o  t h e  c o m m o n  f o c u s ,  w h e r e  t h e i r  c o n c e n t r a t i o n  s e t s  o n  t iro  
c o m b u s t i b l e  s u b s t a n c e s ,  a n d  m o l t s  a n d  v a p o r i z e s  t h o s e  o f  a  
m o r o  o b d u r a t e  a n d  i n t r a c t a b l e  c l y i r a c t o r .  T h e  r e f r a c t i o n  a n d  
r e f l e c t io n ,  a s  w e l l  a s  t h e  p o l a r i z a t i o n ,  o f  l i g h t ,  a r o  d u o  t o  t h e  
r e p e l l e n t  a f f in i t y  o f  e l e c t r i c i t y .

W h e n  w o  a r e  t o l d  t h a t  o n  m a n y  p a r t s  o f  t h e  e a r t h ’s s u r f a c e  
m o u n t a i n s  h a v e  b e e n  u p h e a v e d  t i l l  t h e i r  p e a k s  a n d  r i d g e s ,  a t  
d i s t a n c e s  v a r y in g  f r o m  1 0 , 0 0 0  t o  2 8 , 0 0 0  f e e t  a b o v e  t h e  l e v e l  o f  
t h e  s e a ,  a p p e a r  t o  b e  c o v e r e d  w i t h  s n o w ,  w h i c h  f r o m  y e a r  to  
y e a r ,  a n d  f r o m  c e n t u r y  t o  c e n t u r y ,  c o n t i n u e s  t o  c o v e r  t h e m ,  
n o  m a t t e r  in  w h a t  l a t i t u d e s  t h e y  m a y  e x i s t ,  n o r  in  w h a t  s e a 
s o n  o f  t h e  y e a r  t h e y  m a y  b e  e x a m i n e d ,  w e  n a t u r a l l y  u s k  o u r 
s e lv e s ,  w h y  is  t h i s ?  l l o w  d o e s  i t  h a p p e n ,  t h a t  t h e s e  s n o w 
c a p p e d  p e a k s  a n d  r i d g e s ,  at. s u c h  g r e a t  e l e v a t i o n s  a b o v e  t h e  
s e n ,  fa r  a b o v e  t h e  r e g i o n  o f  t h e  a t m o s p h e r e  i n  w h i c h  c lo u d s  
a n d  v a p o u r s  h a b i t u a l l y  lo v e  t o  r o a m  a s  i t  w e r e  a t  w i l l ,  b a s k 
i n g  in  a  r e s p l e n d e n t  a n d  b r i l l i a n t  s u n l i g h t ,  r e c e i v i n g  a l l  t h e  
s u p p o s e d  e m a n a t i o n s  o f  h e a t  f r o m  t h e  s u n ,  t h a t  p h i lo s o p h e r s  
o f  e v e r y  a g o  h a v e  i n n o c e n t l y  c o n j e c t u r e d  t h a t  t h a t  l u m i n a r y ,  
l i k e  a  h u m a n  s p e n d t h r i f t ,  w a s  l a v i s h i n g  u p o n  i n f i n i t e  s p a c e ,  
in  a l l  d i r e c t i o n s ,  t h a t  a  s m a l l  p o r t io n  o f  i t  m i g h t  r e a c h  o u r  
p l a n e t ,  s h o u ld  p r e s e r v e  t h e i r  m a n t l e s  o f  p e r p e t u a l  s n o w ,  in  a l l  
B0U8OU8, in  a l l  c l i m a t i c  c h a n g e s  t h a t  a r o  o c c u r r i n g  e v e r y
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n irru n t  t h o u s a n d s  o f  fo o t  b e n e a t h  t h e m ,  a m i  t h u s  c o n t i n u e  
d e f y i n g ,  n s  it w o q M  t e e m ,  t l i o  m u t a b i l i t y  o f  a l l  o t h e r  e a r t h l y  
t l i i n p * ?  8 o m o  o f  o u r  p h i l o s o p h e r s  o f  t h e  h i g h e s t  d i s t i n c t i o n ,  
liftvo g/'iio i n t o  t l io  m o s t  e l a b o r a t e  c a l c u l a t i o n s  t o  s h o w  w hat, 
o t io r i i .o i ts  c o l u m n s  o f  i c o ,  o f  t h e  g r e a t e s t  d e n s i t y ,  c o u ld  b o  
r n e l t o J  b y  t h e  h e a t  o f  t l io  s u n ,  i i r  i t s  c o n s t a n t  e m a n a t i o n ,  i a  
t l io  s m a l l e s t  s p a c e s  o f  t i m e ,  in  t l io  f a c e  o f  t h e  f a c t  t h a t  t l io  
s n o w  c l a d  m o u n t a i n s ,  t h a t  h a p p e n  to  b o  t l io  n e a r e s t  t o  t l i o  
s u n ,  h a v e  b e e n  f r o m  t i m e  i m m e m o r i a l ,  u n a f f e c t e d  i n  t l io  
s l i g h t e s t  m a n n e r ,  b y  a n y  h e a t  d e r iv e d  f r o m  t h a t  g r e a t  l u m i 
n a r y .  L e t  u s  a t t e m p t  a n  e x p l a n a t i o n  o f  t h i s  w o n d e r .  T i i o  
c o l o u r  o f  s n o w  is  w h i t e .  I t  l ia s  a  lo w  t e m p e r a t u r e .  I t s  c le o -  
t r i c u l  c o n d i t i o n  i s  n e g a t i v e ,  a »  i i  t h e  w h i t o  c o l o u r  o f  s u n l i g h t ,  
:w a r e  ( h e  ra y s  o f  s u n l i g h t  w h i c h  r o a c h  u s  t h r o u g h  t h e  n e g a 
t iv e ly  e l e c t r i f i e d  o t h e r  o f  s p a c e ,  a l s o  i n t e n s e l y  c o l d ,  a n d  t h e  
i n t e n s e l y  c o ld  u p p e r  s t r a t a  o f  o u r  a t m o s p h e r e .  A s  a  c o n s e 
q u e n c e ,  w h i t e  s u n l i g h t ,  n e g a t i v e l y  e le c t r i f i e d ,  f u l l i n g  u p o n  t h e  
w h i t e  s n o w  c a p p e d  m o u n t a i n s ,  a l s o  n e g a t i v e l y  e l e c t r i f i e d ,  a a  
a r e  a l s o  t h e  s t r a t a  o f  o u r  a t m o s p h e r e  i n t o  w h i c h  t h e s e  m o u n 
t a i n s  l i f t  t h e i r  h e a d s ,  t h e s e  s i m i l a r  e l e c t r i c i t i e s  r e p e l  e a c h  
O ther .  T h e  w h i t e  s u n l i g h t  i s  r e f l e c t e d  i n t o  s p a c e  f r o m  t h o  
s n o w  c o v e r e d  m o u n t a i n s ,  w h i c h  r e m a i n  u n d i s t u r b e d ,  a u d  n o  
t r a c e  o f  t h o  n ot io n  o f  h e a t ,  us d e r iv e d  f r o m  t h e  s u n ,  i s  a n y 
w h e r e  v i s ib le  u p o n  t h e m .

I f  t h o  s u n  i s  a  g r e a t  m a g n e t ,  i t  m u s t  h a v e  i t s  m a g n e t i c  p o le s ,  
w i t h  t h e i r  r e c ip r o c a l  a t t r a c t i o n s  m id  r e p u ls io n s .  T h e  p ia n o  o f  
l lu ; s u n ' s  e q u a t o r  i s  s a id  t o  h e  n e i t h e r  p e r p e n d i c u l a r  t o  n o r  
c o i n c i d e n t  w i t h  t h a t  o f  th o  e c l i p t i c .  I t s  m a g n e t i c  p o le s  m a y  
tb> r 1 .re  h e  d i f f e r e n t l y  s i t u a t e d  in  i t  (o  t h e  p o s i t i o n s  o c c u p i e d  
in  t h e  e a r t h  b y  i t s  m a g n e t i c  p o le s .  F r o m  t h e  so  [ 'p o se d , e n o r 
m o u s  v o l i im o  m id  i n t e n s i t y  o f  m a g n e t i s m  i n  a n d  a b o u t  t h e  m m , 
w e  n iy i n f e r  t h a t  th o  v e l o c i t y  o f  t h o  p l a n e t s  au d  o f  e o m e t a r y  
m a t t e r  i l l  t h e i r  r e s p e c t i v e  p r o g r e s s  i n  t h e i r  o r b i t s ,  w o u ld  h e  
c h i  Iced w h e n  in  t h e i r  s e v e r a l  p e r i g e e s  o r  n e a r e s t  p o i n t s  t o  
th e  s u n ,  f r o m  i ts  g r e a t  m a g n e t i c  a t t r a c t i o n ,  a n i l  t h a t  a s  t h e y  
s e v e r a l l y  r e c e d e d  t h e r e f r o m ,  t h o s e  v e l o c i t i e s  w o u ld  bo i n 
c r e a s e d  . f r o m  t h e  lo ss  o f  t h e  s u n ’s  a t t r a c t i o n  b y  i n c r e a s e  of 
d i s t a n c e  f r o m  i t ,  a m i  t h e  n e a r e r  a p p r o a c h  t o  t h e i r  a p o g e e s ,  o r  
g r e a t e s t  d i s t a n c e  f r o m  t h e  s u n ,  w h e r e  t h e  s u n ’s  a t t r a c t i o n  
w o u ld  b e  t h e  l e a s t ,  a n d  t h e  o p p o s i t e  m a g n e t i c  a t t r a c t i o n  of 
t l io  e t h e r  o f  s p a c e  w o u ld  b o  t h e  g r e a t e s t .  I f  it. w e r e  n o t  f o r  
t h e  i n t e r i o r  f o r c e s  o f  t h e  p l a n e t s ,  A c . ,  c a u s i n g  t h e i r  r o t a t i o n s  
on t h e i r  a x e s ,  w e  m i g h t  s u p p o s e  t h a t  t h e i r  m o v o u ic u t s  a r o u n d  
t h e  s u n  m i g h t  b e  s to p p e d  e n t i r e l y ,  w h e n  t h e y  h a d  s e v e r a l l y  
r e a c h e d  t h e i r  p e r i g e e s  b y  t h e  m a g n e t i s m  o f  t h e  s u n .
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When two magnet* of different magnetic volnmw- nnd in- 
tensities are brought neiir each other with similar poles 
towards each other, the greater magnet will repel tho lessor : 
if their opposite poles approach each other, the feebler will bo 
attracted by tho stronger. Now tho Ban having much greater 
magnetic power than the earth, when the latter is at its peri
gee its velocity must bo retarded by the greater attractive 
magnetism of the sun, which Would hold it fixed when in peri
gee, hut for the rotation of tho earth on its axis, driving it 
forward, and that retardation or holding it hack after it. lmd 
pitted its perigee would continue until tho earth had receded 
so far from its perigee as to have reached the attraction of the 
opposite magnetism beyond its apogee.

Tho snn exhibits every characteristic nnd evidence of u body 
enveloped in two atmosphere«, so to state, the one in contact 
with it being tho region of white light, called the »>/<•,ewp/iuv, 
and outside of that, a region in which coloured light, is some
times manifested, especially along the edges of the solar disc, 
and which last region is called the chromosphere. The spots 
on the sun are supposed to be holes of various forms and 
dimensions in the region of white light, through which the 
dark body of the sun itself lias been Been. These spots or 
holes are liable to variations, nnd arc analogous to the spots 
of sunlight on tho euriaeo of the earth, which are sometimes 
seen to ho surrounded by the shadows cast Upon tlm earth 
by tho clouds above it. Nasmyth, in tho year 1R<J6. made tho 
discovery that the luminous portion of tho sun's disc is not, 
composed of light of equal or homogeneous intensity, lutt 
consists of a minutely divided series of luminous streaks, 
which he described as like willow leaves, around which the 
light is less intense, or rather tho photosphere is more trans
parent. Those willow leaves appeared to cross each other in 
all varieties of directions, and their average magnitude was 
about one thousand miles long, by a hundred miles broad; 
other observers have preferred to describe these appearance* 
as “ granulations,” “ rice grains,” and “ shingle bench," nnd 
as having elliptical forms, and of much smaller proportions.

The moon, we know to be a reflector of light without the 
emission of any accompanying heat. The picture of tile face 
of the moon exhibited to us, represents great irrcgularitii* in 
its surface, depressions, as if they were craters of\\xtinot vol
canoes, and elevations of great altitude, conveying the Idea Of 
volcanic mountains.; but the general colour is that of u light
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p r c r .  n u t  u u l i k c  t o  s h o o t s  o f  z i n c ,  o r  t i u  f o i l ,  t h e  l a t t e r  o f  
w h ic h  w e  use  us b a c k s  o r  r e f l e c t i n g  s u r f a c e s  iu  o u r  g l a s s  
m i r r o r s .

I f  w o  t h u s  got. o u r  n o c t u r n a l  l i g h t  f r o m  t h e  m o o n ,  u n a < - 
e o m p a n i e d  b y  h e a t ,  w h y  s h o u l d  w o  i n s i s t  u p o n  v i o l a t i n g  t h e  
w e l l  e s t a b l i s h e d  la w s  o f  h e a t  i n  i t s  r a d i a t i o n s ,  a n d  d e c l a r e  t h e  
s u n  to  b e  o n  i n c a n d e s c e n t  b o d y ,  c o n t i n u a l l y  i n  a c t i v e  c o m 
b u s t i o n ,  r e q u i r i n g  i n c o n c e i v a b l e  m a s s e s  o f  fu e l  o f  s o m e  k i n d  
t o  m a i n t a i n  i t ,  a n d  s u r r o u n d e d  o n  a l l  s id e s  b y  a n  i m m e n s i t y  
o f  e t h e r e a l  s p a c e  o f  s o  l o w  a  t e m p e r a t u r e  t h a t  a n y  r a d i a t i o n  
o f  h e a t  f r o m  t h e  s u n  m u s t  n e c e s s a r i l y  b o  a b s o r b e d  e n d  n e u 
t r a l i z e d  a s  b o o h  a s  i t  s h o u l d  l e a v e  t h e  b o d y  o f  t h e  s u u ?  W o  
t h e r e f o r e ,  f o r  t h e  r e a s o n s  s t a t e d  i n  t h i s  b o o k ,  r e j e c t  o u t i r o ly  
t 'ue t h e o r y  o f  t h e  i n c a n d e s c e n c e  o f  t h e  s u n ,  a n d  o f  i t s  l u m i 
n o u s  m e t a l l i c  v a p o u r s  o f  g r e a t  i n t e n s i t y  o f  b o a t .

W e  h a v e  s h o w n  iu  t h e  b o d y  o f  t h i s  w o r k ,  t h a t  t h e  c o lo r e d  
l i g h t s  c o n s t i t u t i n g  t h e  p r i m a r y  r a y s  o f  l ight.,  w h i c h  a r e  
(•niit tcd  f r o m  t h e  v a r i o u s  o r b s  n f  t h e  f i r m a m e n t ,  n e g a t i v e l y  
e l e c t r i f i e d ,  a n d  a r e  p r o p e l l e d  b y  t h e  c o l d  n e g a t i v e ly  e le c t r i f i e d  
e t h e r  t h r o u g h  w h i c h  t h e y  a r e  c o n t i n u a l l y  p a s s i n g  t o  th o  
s u n ,  a n d  t h r o u g h  i ts  t r a n s p a r e n t  o r  t r a n s l u c e n t  c h r o m o s p h e r e  
t o  t h o  'p h o t o s p h e r e  o f  t h e  s u n ,  a r e  t h e r e  c o m m i n g l e d  t o

froduc.fi  i t s  w h i t e  l i g h t ,  w h i c h  t h e n  i s  r e p e l l e d  o r  r e f l e c t e d  
ru m  tl 10 g r e y  " w i l l o w  l o a v e s , "  "  g r a n u l a t i o n s , r i c e  g r a i n s , "  

o r  w h a t e v e r  t h e y  m a y  b e ,  i n t o  e t h e r e a l  s p a c e  b y  t h e  s a m e  
n e g a t i v e  e l e c t r i c i t y ,  w h i c h  l ias  b e e n  a s s o c i a t e d  w i th  th e m  
t h r o u g h o u t ,  a  p o r t i o n  o f  w h i c h  cornua t o  ua  a s  t h e  w h i te  l ig h t  
o f  t h e  s u u .

T h i s  s h o w s  t h e  s y n t h e s i s  o r  f o r m a t i o n  o f  t h o  w h i t e  l i g h t  o f  
t h o  s u n ,  a n d  t h a t  i t  i s  m e r e l y  a n  a s s o c i a t io n  o f  t h e  p r i m a r y  
r a y s  o f  l i g h t  t h r o w n  t o g e t h e r  b y  e l e c t r i c a l  a n d  m a g n e t i c  
a t t r a c t i o n s  a n d  r e p u ls io n s  in  t h e  p h o t o s p h e r e  o f  t h e  a im , and  
bo e a s i l y  s e p a r a b l e  t h a t  t h e  s l i g h t e s t  c h a n g e  i n  t h e  a n g l e  o f  
i n c i d e n c e  o f  t h e  w h i t e  l i g h t  o f  t h e  s o n ,  a s  i t  " ta ils  u p o n  v a p o u r s ,  
c l o u d s ,  o r  g a s e s  w i l l  e x c i t e  t h e i r  r e p e l l e n t  a f f in i t i e s ,  a n d  r e s o lv e  
t h e m  i n t o  t h e  v a r i e d  a n d  b r i l l i a n t  t i n t s  o f  p r i m a r y  a n d  c o m 
p o s i t e  c o l o u r s ,  w h ic h  e v e r y w h e r e  i n  t h e  t e m p e r a t e  r e g i o n s ,  
s e r v e  t o  e x c i t e  o u r  a s t o n is h m e n t . ,  w o n d e r ,  a n i l  d e l i g h t .  T h e s e  
c h a n g e s  n e e d  n o  a c c o m p a n i m e n t  o f  b e a t ,  a n d  a s  t h e y  a r e  
w i t h o u t  i t ,  wo r e t u r n  to  t h e  d e c l a r a t i o n  o f  M o s e s ,  t h a t  “  G o d  
m a d e  t w o  g r o u t  l ig h t s ,  a  g r e a t e r  l i g h t  to  r u le  t h e  d a y ,  a n d  a 
l e s s o r  l i g h t  t o  r u l e  t h e  n i g h t  a u d  t h e  s t a r s .
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“  A n d  h e  net th o rn  i n  t h e  f i r m a m e n t  o f  h e a v e n  t o  s h iu o  u p o n  
t h e  e a r t h ,  a n d  tu r u l e  t l iu  clay a m i  t h e  n i g h t ,  a n d  t o  d iv id o  t h e  
l i g h t  a n d  t h e  d a r k n e s s ;  a n d  G o d  s a w  t h a t  i t  w a s  g o o d . ”

A m o n g  t h e  f a l l a c i e s  o f  s c i o n c o ,  a s  t a u g h t  i n  o u r  s c h o o ls ,  to  
s o m e  o f  w h ic  h  i  h a v e  a l lu d e d  in  t h i s  b o o k ,  t h e r e  i s  n o t  u n o  
m o r e  s u r p r i s i n g  t h a n  t h e  s t a t e m e n t  m a d e  b y  o u r  a s t r o n o m e r s ,  
t h a t  t h e  e a r t h ,  t h e  p l a n e t s ,  a n d  t h e  s u n  i t s e l f  c o n t i n u a l l y  
r e v o lv e  o n  t h e i r  r e s p e c t i v e  a x e s ,  a n d  in  t h e i r  o r b i t s  f r o m  w i  t 
t o  e a s t .  W e  a r e  a l s o  t o ld  that, t h e s e  o r b i t s  a r o  e l l ip t ic a l  
c u r v e s  w h i c h  r e t u r n  i n t o  t h e m s e l v e s .  N o w  w e  w i l l  i l l u s t r a t e  
th i s  m o v e m e n t  b y  s u p p o s in g  t h a t  a  m a n  h a s  s t a r t e d  f r o m  S a n  
F r a n e i a o o ,  o n  t h e  P a c i f i c  O c e a n ,  t o  t r a v e l  011 t h e  s a m e  p a r a l l e l  
o f  l a t i t u d e  f r o m  w e s t  t o  e a s t  a r o u n d  t h e  w o r ld .  A f t e r  h o  h a s  
t r a v e l le d  o n e  h u n d r e d  a n d  e i g h t y  d e g r e e s  o n  th i s  p a r a l l e l  o f  
l a t i t u d e ,  h o  f in d s  t l ia t  h e  h a s  r e a c h e d  t h e  e a s t  c a r d i n a l  p o in t  
f r o m  S a n  .F r a n c i s c o ,  a n d  i f  h o  s h o u l d  c o n t i n u e  Id a  j o u r n e y ,  ho 
m u s t  t r a v e l  w e s t w a r d ,  w h i c h  c o u r s e  w il l  b r i n g  h i  in  in  t i m e  b a c k  
a g a i n  to  S a n  F r a n c i s c o .  H o w  i s  i t  p o s s i b l e ,  t h e r e f o r e ,  in  a  • 
c u r v o  w h i c h  r e t u r n s  t o  i t s e l f  t o  t r a v e l  a l w a y s  i n  111»  u m iü  
d i r e c t i o n  ? T h e r e  c a n  h e  n o  f i x e d  c a r d in a l  p o i n t s  in  a n y  s o la r  
o r  s t e l l a r  s y s t e m  w h i c h  i s  a l w a y s  in  m o t i o n .  I n  r e g a r d  to  
t h e  d i m i n u t i v o  p l a n e t  w h i c h  w o  i n h a b i t ,  t h o  c u r v a t u r e  o r  
a n n u l u s  o f  m a g n e t i c  p o lo s ,  n o r t h  a n d  s o u t h ,  i s  s u f f ic ie n t ly  
s t a b l e  a n d  f i x e d  t o  f u r n i s h  c a r d i n a l  p o in t s  o f  t h o  c o m p a s s  to  
r e g u l a t e  o u r  j o u r n e y i n g «  u p o n  i t ;  b u t  w i t h  p l a n e t s ,  s t a r s ,  a n * l  
s u n s ,  i t  is  d i i f e r e n t .  T h e y  h a v e  n o  f i x e d  p o i n t s  i n  tiu> c e le s 
tia l  s p h e r e ,  o f  w h ic h  w o  h a v e  o r  c a n  h a v e  m i v k n o w l e d g e ,  to  
w h i c h  t h e  d i r e c t i o n  o f  t h e i r  m o v e m e n t s  c a n  b e  r e f e r r e d ,  a n d  
i t  is  s i m p l y  a n  a b s u r d i t y  to  a t t e m p t  to  a s s i m i l a t o  p la n e ta r y  
un d  s t e l l a r  m o t io n s  to  t h o s e  o f  m a n k i n d  o n  o u r  e a r t h .

T h e  p l a n e s  o f  t h o  o r b i t s  o f  tho  p l a n e t s  a r e  n e i t h e r  c o i n c i d e n t  
w i t h ,  p a r a l l e l ,  n o r  p e r p e n d i c u l a r  to  e a c h  o t h e r ,  hut. t h e y  uro 
s u p p o s e d  t o  in te r s e c t ,  e a c h  o t h e r  i n  s u c h  a  m a n n e r  t l ia t  th o  
s u n  s h a l l  a l w a y s  ho in  a  f o c u s ,  c o m m o n  t o  a l l  o f  t h e s e  e l l i p t i 
c a l  o r b i t s ;  c o n s e q u e n t l y  a n y  p e r p e n d i c u l a r  l in o  o r  p l a n e  to  
a n y  o n e  o f  t h e s e  o r b i t s ,  c a n n o t  h o  p e r p e n d i c u l a r  t o  a n y  o t h e r  
O f t h e m ;  a n d  h e n e e ,  t h e r e  c a n  h e  n o  c a r d i n a l  p o i n t s  c o m m o n  
to  I h e m  a l l ,  a n d  t h e i r  m o t io n s  c a n n o t  b o  f r o m  w e s t  to  c a s t .

M y  t a s k  i s  f in i s h e d .  W h e n ,  in  t h e  b e g i n n i n g  o f  th i s  e cu -  
tu r y ,  i t  w a s  a n n o u n c e d  t h a t  t h e  p r i m a r y  r a y s  o f  T ig h t  h a d  d if 
fe r e n t  a t t r i b u t e s ,  a n d  a m o n g  t h e m ,  t h a t  t h e  b l u e  r a y  s t i m u l a t e d  
v e g e t a t i o n  i n  a  r e m a r k a b l e  d e g r e e ,  m a n y  p e r s o n s  o n  t h e  c o u -
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rlnmt of Kuropo, as well ns in (ho British Mo», Instituted
e x p e r i m e n t s ,  w i t h  a  v ie w  to  u t i l i z e  t h e s e  r a v e .  T h e i r  e jq iv r i -  

, im -n ts  w o r o  fa i lu r e « ,  iih t h e y  w e r e  m a d e  w i t h  h u m  >g«nnomi 
t  u i . :d  c l a s s ,  e a c h  nl’ t h e  p r i m a r y  ray «  h a v i n g  in  This w a y  b o e u  
►•»mewhcrc t e s t e d ,  b u t  w i t h o u t  s a t i s f a c t o r y  r e s u l t« .  A  k n o w 
l e d g e  o f  th e s u  f a i lu r e s  in d n o u d  m e  t o  e x a m i n e  t h e  s u b je c t  o f  
vogw laldo g r o w t h  in  i t s  n a t u r a l  c o n d i t i o n s .  I  s o o u  d is c o v e re d  
t h a t  w h e r e  v e g e t a t i o n  w a s  m o s t  l u x u r i a n t ,  a n d  e x u b e r a n t ,  
t h e r e  t h e  b r i l l i a n t  s u n l i g h t  w a s  a l w a y s  a s s o c i a t e d  w i t h  t h e  b lu e  
l ig h t  o f  t h e  f i r m a m e n t .  T h a t  ( l u r i n g  t h e  t o r p o r  o f  w i n t e r ,  t h e  
r a y s  o f  s u n l i g h t  fe l l  u p o n  this e a r t h ,  o w i n g  t o  t h e  d e c l i n a t io n  
o f  t h e  s u n ,  a t  s u c h  a c u t e  a n g l e s  o f  i n c i d e n c e ,  t h a t  m a n y  o f  
t h e m  w e r e  r e f i e c t e d  i n t o  s p a c e  w i t h o u t  s t i m u l a t i n g  l i f e  o n  th is  
p l a n e t ,  w h i l e ,  n t  t h e  n a m e  t i m e ,  t h e  b in e  c o l o u r  o f  t h e  s k y  w a s  
i n t e r c e p t e d  f r o m  o u r  v i s i o n  b y  t h e  w a t e r y  v a p o u r s  a n d  c lo u d s  
t h a t  w o ro  c o n s t a n t l y  f l o a t i n g  in  t h e  A t m o s p h e re .  T h e  a b s e n c e ,  
fh e r u f i i r e ,  o f  t h e  b l u e . c o l o u r  of t h e  s k y ,  a n d  m a n y  o f  t h e  r a y s  
o f  s u n l i g h t  a t  t h i s  s e a s o n ,  t o g e t h e r  w i t h  i t s  l o w  t e m p e r a t u r e ,  
c o n v in c e d  inn  t h a t  t h e  C r e a t o r  i n t e n d e d  i t  to  b o  a  s e a s o n  o f  
r o * t  fo r  v e g e t u b lo  a n d  a n i m a l  l i f e ,  a  s o r t  o f  S a b b a t h ,  in  w h ic h  
l i f e , t h o u g h  e x i s t i n g  in  p la n ts  a n d  a n i m a l s ,  w a s  r e p o s i n g  f ro m ' 
i t s  a c t i v i t y ,  to  b o  a r o u s e d  i n t o  e x e r c i s e  o n  t h e  r e t u r n  o f  t h e  
s e a s o n  o f  s p r i n g ,  w h e n  f r o m  t h e  l e s s  d e c l i n a t i o n  o f  t h e  s u n ,  
m o r e  o f  i t s  l ig h t  w o u ld  I n ' t h r o w n  u p o n  t h e  e a r t h ,  a s s o c i a t e d  
w i t h  t h e  b lu e  c o l o u r  o f  t h e  s k y ,  tlu-u u n m a s k e d  b y  t h e  d i s 
s ip a t io n  o f  t h e  c lo u d s  a n d  w a t e r y  v a p o u r s  w h ic h  h a d  c o n 
c e a le d  i t  d u r i n g  t h e  w i n t e r  j u s t  p a s t .  T sa id  t o  m y s e l f ,  “  b o r e  
i s  t h e  s e c r e t  o f  t h e  fa i lu r e s  o f  t h e s e  E u r o p e a n  e x p e r i m e n t s  
w i t h  l i e  p r i m a r y  ra y s  o f  l ig h t .  I  w i l l  f o l l o w  t h e  g u i d a n c e  o f  
( l i e  C r-  i t . . r  in  c u l t i v a t i n g  m y  v in e s .  I  w i l l  a s s o c i a t e  fh u  s u n 
l i g h t  w i t h  t h e  b l u e  c o l o u r  o f  t h e  s k y ,  i n t e n s i f y i n g  t h e  lu ttc r .
I  w il l  m a k e  a  t r o p ic a l  c l i m a t e  a n d  a t m o s p h e r e  i n  t h e  t e m p e r 
a t e  z o n e ,”  T h e  r e s u l t s  a r e  b e f o r e  y o u .  T h e  r e f l e c t io n s  L  
h a v e  m a d e  o n  t h i s  s u b j e c t  h a v e  in d u c e d  m y  i n v e s t ig a t i o n  i n t o  
t h e  P h y s i c s  o f  N a t u r e .  I  h a v e  n o t  b o o n  s a t i s f ie d  w i t h  w h a t  I 
h a v e  b e e n  t a u g h t  in  t i c  s c h o o ls .  T h e i r  e x p l a n a t i o n s  a r e  n o r  
c o n s i s t e n t  w i t h  t h e  k n o w n  o r  p r e s u m e d  f a c ts .  I  h a v e  v e n 
t u r e d ,  t h e r e f o r e ,  t o  f o r m  m y  o w n  c o n c lu s i o n s ,  i r r e s p e c t i v e  o f  
d o g m a s  t h a t  h a v e  b e e n  t h r u s t  u p o n  m a n k i n d  f o r  c e n t u r i e s .
I  d o  n o t  p r o f e s s  t o  t e a c h  a n y  o n e ,  b u t  a s  a  h u m a n  « t o m  
a m o n g  t h e  m a s s e s  o f  m a n k i n d ,  f o r  w h o m  all k n o w l e d g e  s h o u ld  
l.v i l i s . -e m in u te d ,  I  v e n t u r o  t o  i m p a r t  t o  t h e  p u b l i c  tin- c o n e l u -  
i io n s  to  w h ic h  I  h a v e  a r r i v e d  o n  t h e s e  s u b je c t s ,  a n d  t h a t  p u b 
l ic  m a y  a t t a c h  t o  t h e m  w h a t e v e r  v a lu e  t h e y  p le a s e .
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•

A  v e r y  r e m a r k a b l e  c o n f i r m a t i o n  o f  m y  t h e o r y  o f  t h e  f o r m a 
t i o n  o f  t h e  e q u a t o r i a l  d i a m e t e r  o f  t h e  e a r t h ,  as  w e l l  a s  o f  t h o s e  
o f  t h e  o t h e r  p l a n e t s ,  b y  m a g n e t i c  at  t r a c t io n  a n d  re i iu l s im i  f ro m  
t h e i r  r e s p e c t i v e  p o le s ,  t h u s  i n c r e a s i n g  t h o s e  d i a m e t e r s  in  
v a r i o u s  p r o p o r t i o n s  o v e r  t h e i r  s e v e r a l  p o j a r  d i a m e t e r s ,  hits 
u n e x p e c t e d l y  a p p e a r e d  i n  u p a p e r  r o a d  b e f o r e  t h e  A m e r i c a n  
A c a d e m y  ot' S c i e n c e s ,  a t  t h e i r  m e e t i n g  i n  t h i s  c i t y  h e l d  o n  
T h u r s d a y  l u s t ,  N o v e m b e r  4 t h ,  1 8 7 6 ,  « a d  s e n t  t o  i t  b y  P r o f e s s o r  
J o s e p h  L o  C o n t e ,  o f  t h o  U n i v e r s i t y  o f  C a l i f o r n i a ,  a  B u i o n s i s  
o f  w h ic h  w a s  p u b l i s h e d  i n  t h o  s u p p le m e n t ,  t o  t h e  Public 'Ledger, 
o f  t h i s  c i t y ,  o u  S a t u r d a y ,  .N o v e m b e r  6 t h ,  1 8 7 6 .  T h u  p a p e r  w a s  
e n t i t l e d  “  O n  t h e  E v i d e n c e  o f  H o r i z o n t a l  C r u s h i n g  in  t h e  
P o m a t u m  o f  t h e  C o a s t  R a n g e  o f  M o u n t a i n s  in  C a l i f o r n i a , ”  
b e i n g  t h e  r e s u l t  o f  r e c e n t  o b s e r v a t i o n s  b y  t h e  a u t h o r .  H i s  
t h e o r y  is ,  t h a t  m o u n t a i n s  a r e  f o r m e d  w h o l l y  h y  « y i e l d i n g  o f  
t h e  c r u s t  <>f t h e  e a r t h  a l o n g  c e r t a i n  l in e s  to  h o r i z o n t a l  p r e s 
s u r e ,  n o t  b y  b u n d in g  i n t o  «  c o n v e x  nrc l i  t i l l e d  a n d  s u s t a i n e d  
b y  u l iq u id  b e n e a t h , ' b u t  b y  a  m a s h i n g  t o g e t h e r  o f  t h e  w h o le  
c r u s t  w i t h  t h o  f o r m a t i o n  o f  c l o s e  f o l d s  a n d  a  t h i c k e n i n g  o r  
s w e l l i n g  u p w a r d  o f  t h e  s q u e e z e d  m u s e .  T h o  a u t h o r  w a l k e d  
s lo w l y  t h r o u g h  t h e  c u t  in  a d o  b y  t h e  C e n t r a l  P a c i f i c  R a i l r o a d ,  
f r o m  t h e  p l a i n s  a d j o i n i n g  t h o  ’b a y  o f  b a n  F r a n c i s c o  t h r o u g h  
t h e  C o a s t  R i d g e  m o u n t a i n s  1o  t h u  S a n  J o a q u i n  p la in s ,  a  d is 
t a n c e  o f  t h i r t y  m i l e s .  H o  i l l  t h e  s u b  r a n g  -1 i n t o  w h i c h  t h o  
r a n g e  i s  d iv id e d  a r e  c o m p o s e d  w h o l l y  o f  c r u m p l e d  s t r a t a ,  
t h o s e  o f  t h e  w e s t e r n  B u b -ra u g o  b e i n g  c r u m p l e d  in  th o  m o a t  
e x t r a o r d i n a r y  m a n n e r .  T h e  s u b - r a n g e  n e a r e s t  t h o  b a y  i s  e x 
c e e d i n g l y  c o m p l e x .  F r o m  m e a s u r e  m e r i t s  o f  t h o  n i ig lo s  o f  d in  
t h o  a c t u a l  l e n g t h  o f  t h e  f o l d e d  s t r a t a  i s  t w o  a n d  o n e - h a l f  
t o  t h r e e  t i m e s  t h e  h o r i z o n t a l  d i s t a n c e  t h r o u g h  t h e  m o u n t a i n .  
T h e r e  m u s t  h a v e  b e e n  f i f t e e n  t o  e i g h t e e n  m i l e s  o f  o r i g i n a l  s e a  
b o t t o m  c r u s h e d  i n t o  s i x  m i l e s ,  w i t h  a  c o r r e s p o n d i n g  u p sw e ll -  
i n g  o f  th o  w h o l e  m a s s .
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P R E F A C E

H a v in g  been much interested In the phenomena of the physics of the earth, 
the author, in offering to his readers a second edition of his work, “ On tin* 
Inlluence of the Blue Color of the Sky in Developing Animal and Vegetable 
L ife ,” may be indulged in his introduction into this preface of some views that 
his observations have led him to entertain relative to the variations of tempera
ture, and changes of our seasons, which are in harmony with the subjects treated 
by him in this work.

The first edition of the following memoir was printed for distribution 
among scientific and literary institutions, and among persons of culture, for tlu* 
purpose of attracting the attention of those for wiiom it was intended, to tin* 
subjects of winch it treats. I t  was hoped that its publication wrould invite 
investigation into the nature, composition, and influences of those great forces 
which, in the poverty of our language, we call imponderables, that js  to say, not 
to be weighed in the balance, and consequently never to be found wanting. 
This expectation is likely to be realized, if we may judge from the general 
interest that appears to be taken in the memoir, which has been manifested in 
the numerous applications that have been made to the author, from various 
parts of our country, for copies of it. The edition has now been distributed, 
yet so many persons wdio have applied for copies of the memoir are still without 
it, that it has been deemed advisable to issue another edition.

%  by a course of study, and observation of the great forces of nature, as 
they are exhibited, not in the laboratory, upon the minutest scale, but in those 
grand operations by wdiich physical changes are at every moment developed 
before our eyes, we can succeed in penetrating the mysteries of their origin, 
of their evolution, of their application, and of their reciprocal conversions into 
each other, wre shall become indeed wise in our generation, and mankind in the 
future will be able to rejoice in a development never yet reached in any pre
ceding age.
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Hy way of illustration of this idea, we may .suggeM: that this planet is 
surrounded, at variable altitudes above its surface, by a eanopy of cold, increas
ing in intensity with its distance above the earth. Now, we may ask, what 
produces the changes of our seasons? We answer, simply the descent or ascent 
of columns of this canopy of cold !

It has been observed, for any years, that the first frost of the autumn 
appears in Texas or Louisiana, or some other of the Gulf States, wdiib at the 
same time no frost is observable in other localities situated much farther to the 
north—the commonly supposed place of departure of our winters. This frost, 
therefore, must come from the descent of the cohl of the higher atmosphere 
immediately over the locality where it prevails. Following the valley of the 
Mississippi and those of its tributaries, frost appears successively in various 
places along those routes, till it reaches the vallies of the Northern Lakes, 
running along which it is felt in Northern New York and the New England' 
States, and subsequently in the Middle and Southern Atlantic States. It does 
not reach the vicinity of Philadelphia until some fifteen or twenty days after 
it lias shown itself on the Gulf of Mexico. Now would it not seem tl at the 
influences producing this frost are telluric, and not exclusively solar, as hitherto 
they have been supposed to be '  - '

We know that in the ocean there are columns of fresh wxiter which differ in 
temperature from the surrounding sea water, and with which they do not 
mingle for a long time. So is it for a hundred or more miles a t sea, distant from 
the mouths of the great rivers Amazon, Orinoco, [Mississippi, etc., whose fresh 
waters do not mix with the salt waters surrounding them, owing to the difference 
of their densities. In like manner the cold air of the upper atmosphere descends 
in columns of various extent over particular localities, to vary the tern]- rature 
and change the seasons, on the surface of our earth, without mixing w ith the 
warmer and more expanded air beneath, which it displaces.

The spring and summer seasons are produced by increased radiations from 
the interior heat of the earth, forcing upwmrds the dense cold of winter, whose 
particles are so close together as to prevent the intrusion among them of the 
expanded warm air in its ascent. Much of the heat of the lower atmosphere is 
also devoured in the conversion of vapor into clouds by condensation from cold.

It is in this wray that our seasons are changed. Let our savans discover 
how and why these effects are produced. Until they do, it may be suggested 
that they are owing to electrical atmospherical disturbances in the upper atmos
phere, repelling the negative electricity of those regions, and forcing the cold
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air to the surface of the earth, where it displaces the warmer and more rarefied 
and expanded air, and condenses in rain, snow and hail, the vapors it contains, 
driving the displaced warmer air to the tropics, and the heat from the tropics 
attracted to the condensed vapor in the clouds in the temperate zones to liquefy 
them in rain, producing winter.

In  the opposite manner the warm seasons of spring and summer are pro
duced by the positive electricity of the surface-air of the earth becoming warmed 
by increased radiation of heat from the interior of the earth, repelling itself, 
and displacing the upper strata of cold air, till by induction of electricity the 
temperature of the season is established.

Geologists tell us that in the early existence of this planet, the greater part 
of the earth’s surface was covered with ice, and that this period of time is called 
the Glacial Period.

Let us imagine that the igneous action of the elementary substances of the 
interior of the earth’s crust, just before that period, might have been so intense 
as by the radiation of its heat to the surface of the earth to rarefy the lower 
atmosphere, converting into vapor the water it contained, and forcing it upward 
till the whole surface of the earth was almost incandescent.

To restore the equilibrium, the canopy of cold repelled by its own negative 
electricity from above, which has been increased by the currents of polar elec
tricity, largely developed by this central and interior igneous action — and 
attracted by the positive electricity in the heated atmosphere below—descended 
to the surface of the earth, condensing the vapors of the atmosphere into rain, 
and afterwards into hail and snow, driving the remainder of the warmer air 
of what we call, now, the temperate zones, to the tropics, and covering the 
surfaces of the earth, from the poles to the tropics, with a dense mantle of ice, 
freezing the rivers, bays, and seas of those latitudes. The internal central fires 
thus concentrated, in due season increased their radiation of heat, and melted 
the superjacent ice, which, breaking from the sides of glaciers in large masses, 
slid and rolled to the ocean, there becoming icebergs, and carrying with them 
those immense boulders which, torn from the mountain sides by the adhesion 
of the ice, have left the traces of their furrows on the slopes of the piountains, 
and have marked their courses till, by the melting of the bergs, they have 
been dropped in the ocean, which subsequently, by its subsidence, have left 
them dry on the land. I f  such was the cause of the glacial period, it would 
require no great stretch of fancy to comprehend the deluge of Deucalion or 
that of our great ancestor Noah, when the rain descended for forty day  ̂ ,
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occasioned no doubt by a lesser descent of the canopy of cold (limiting its 
edVet to the condensation of the vapors of the atmosphere into rain) than 
that which produced the glacial period.

If  such ellects follow from such causes, we need not be at a loss to account 
. for the changes of our seasons, or the daily variations of temperature in every 

locality. .

This edition of our memoir has been printed upon tinted paper with blue 
ink, as an experiment, in an attempt to relieve the eyes of the reader from the 
great glare, occasioned by the reilection of gas light at night from the white 
paper usually employed in the printing of books. I f  it shall succeed we may 
le»pe to see the tinted paper introduced for all books and periodicals.

P h il a d e l p h ia , Ju ly  2(J, 1871.
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PREFACE TO THE LAST EDITION

I n the previous editions of my memoir iC On the Influence of the Blue Colour 
of the Sky in Developing Animal and Vegetable L ife,” an erroneous impres
sion has been created by the ambiguity of the language employed in describing 
the results of my experiments with light. From the tints reflected from the 
outside of the coloured glass, upon centain localities in my terraced garden, I 
fancied that the glass itself was of a violet tint, and so attributed the remarkable 
results within the grapery to violet rays. Upon my attention having been 
called to this apparent discrepancy, I  investigated the matter, and found that the 
glass was of a dark mazarine blue—owing its colour to a preparation of cobalt, 
which had been fused with the materials composing the glass during its manu- 
fueture—and that the reflection of the violet ray on the outside was due to the 
irregular surface of the glass itself upon which the light of the firmament, as 
well as of the sunlight had fallen, and had been thus reflected. 'Whatever effect 
may be produced by the use of violet coloured glass is to be attributed to the 
proportion of the blue ray which enters into the composition of the violet rays of 
light, and not to those composite rays themselves.

This edition, begun in the summer of the year 1873, has been prepared at 
intervals snatched from the occupations of a busy life, which will account for 
any incoherences that may appear in the subjects as they are treated herein.
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The following memoir was read by Gen. A. J . P leasonton. 
before the Philadelphia Society for Promoting Agriculture, on 
Wednesday, the 3d of May, 1871, at their room, S. W. corner 
of 9th and Walnut Streets, in the City .of Philadelphia, upon 
the following request:
i

1309 Walnut St., A pril 21th , 1871.
Mr Dear General:

Will it suit you, and will you do us the favor to explain your 
process of using glass in improving stock to the Philadelphia So
ciety for Promoting Agriculture, on Wednesday next, the 3d of 
May, at eleven o'clock, A. M., at their Koom, S. W. corner of Ninth 
and Walnut Streets, (entrance on Ninth street)? You were kind 
enough to express to me. in conversation, your willingness to give 
us the result of your experiments.

Yours, very truly,
W. H. DEAYTON,

President.
General P leasonton.
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Mr. President and Gentlemen of The Philadelphia Society for 

Promoting Agriculture.

At  the request of my old friend and your respected Presi
dent, I have attended your meeting this morning to impart to 
you the results of certain experiments that I  have made within 
the last ten years in attempts to utilize .the blue color of the 
sky in the development of vegetable and animal life,

I may premise that for a long time I  have thought that the 
blue color of the sky, so permanent and so all-pervading, and 
yet so varying in intensity of color, according to season and 
latitude, must have some abiding relation and intimate con
nection with the living organisms on this planet.

Deeply impressed with this idea, in the autumn of the year 
1860, I  commenced the erection of a cold grapery on my farm 
in the western part of this city. I  remembered that while a 
student of chemistry I was taught that in the analysis of the 
ray of the sun by the prism, in the year 1666, by Sir Isaac New
ton, he had resolved it into the seven primary rays, viz : red, 
orange, yellow, green, blue, indigo and violet, and had disco
vered that these elementary rays had different indices of refrac
tion ; that for the red ray at one side of the solar spectrum being 
the least, while that of the violet at the opposite side thereof was 
the greatest, from which he deduced his celebrated doctrine 
of the different refrangibility of the rays of light;  and further, that 
Sir John Ilerschel in his subsequent investigation of the pro
perties of light had shown that the chemical power of the solar 
ray is greatest in the blue rays, which give the least light of any of 
the luminous prismatic radiations, but the largest quantity of so
lar heat, and that later experiments established the fact of the 
stimulating influence of the blue rays upon vegetation. Having 
concluded to make a practical application of the properties of 
the blue and violet rays of light just referred to in stimulating ve
getable life, I  began to inquire in every accessible direction if 
this stimulating quality of the blue or violet ray had ever re
ceived any practical useful application. My inquiries developed 
the facts that various experiments had been made in England 
and on the European continent with glass colored with each of
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the several primary rays, but that they were so unsatisfactory 
iu their results that nothing useful came of them so far as any 
improvement in the process of developing vegetation was con
cerned. Finding no beaten track, I was left to grope my way 
as best I  could under the guidance of the violet ray alone. 
My grapery was finished in March, 1861. Its dimensions were, 
84 feet long, 26 feet vTide, 16 feet high at the ridge, with a dou
ble-pitched roof. It was built at the foot of a terraced garden, in 
the direction of E . by E . to S. W . by W . On three sides of it 
there was a border 12 feet wide, anti on thé fourth or *H. E.*by 
E. side the border was only five feet wide, being a walk of the 
garden. The borders inside and outside were excavated 3 feet 
6 inches deep, and were filled up with the usual nutritive mat
ter, carefully prepared for growing vines. I  do not think they 
differed essentially from thousands of other borders which 
have been made in many parts of the world. The first ques
tion to be solved on the completion of the .frame of the 
grapery, was the proportion of blue or violet glass to be used 
on the roof. Should too much be used, it would reduce the 
temperature too much, and cause a failure of the experiment ; 
if too little, it would not afford a fair test. A t a venture I 
adopted every eighth row of glass on the roof to be violet 
colored, alternating the rows o t l  opposite sides of the roof, so 
that the sun in its daily course should cast a beam of violet 
light on every leaf in the grapery. Cuttings of vines of some 
twenty varieties of grapes, each one year old, of the thickness 
of a pipe-stem, and cut close to the pots containing them, were 
planted in the borders inside and outside of the grapery, in 
the early part of April, 1861. Soon after being planted the 
growth of the vines began. Those on the outside were 
trained through earthen pipes in the walls to the inside, and 
as they grew they were tied up to the wires like those which 
had been planted within. Very soon the vines began to at
tract great notice of all who saw them from the rapid growth 
they were making. Every day disclosed some new extension, 
and the gardener was kept busy in tying up the new wood 
which the day before he had not observed. In a few weeks 
after the vines had been planted, the walls and inside of the 
roof were closely covered with the most luxurious and healthy 
development of foliage and wood.

In the early part of September, 1861, Mr. Robert Buist, Sr., 
a noted seedsman and distinguished horticulturist from whom 
I had procured the vines, having heard of their wonderful 
growth, visited the gyapery. On entering it he seemed to be
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i *n amazement at what ho saw; after oyominingit verv rn  ̂ - 
tiu'ly, turning’ to mo, lw said, “ General! I  have been cultivmmg 
pla;if s and vines of various kinds for the last forty years; i  ]iavo 
see]» some of the best vineries and conservatories in England and 
Scotland, but I  have never seen anything like this growth.” 
l i e  to »'a measured some of the vines and found them forty- 
live met in length, and an inch in diameter at the distance of 
one mot above the ground; and these dimensions were the 
grow in of only live months! l ie  then remarked, “ I  vibted 
last weak a new grapery near Darby, the vines in which I  fur-, 
nism 1 at the same tone I  did yours; they vmm of the sarin 
varmi; w o f ! ike ago ai.d size, when t :iey were ' ■ i d as yours ;
tliey were planted at the same time with yours. When I saw 
thorn last week, they were puny spindling plants not more 
than live feet long, ami scarcely increased in diameter since 
they were planted—and yet they have had the best possible 
care and attendance ! ” •

The vines continued healthy and to grow, making an abun
dance of young wood during the remainder of the season of 
1801. '

In March of 1802 tliey were started to grow, having been 
pruned and cleaned in January of that year. The growth in 
this s-mond season was, if  anything, more remarkable than it 
had bmm in the previous year. Besides the formation of new 
wood and the display of the most luxuiriant foliage, there wa.- 
a wmidorful number of bunches of grapes, which soon as umed 
the '■ t remarkable proportions—the bunches being of extra- 
orbhi 1 ry magnitude, and the grapes of unusual size and de
velopment. .

In September of 1802 the same gentleman Mr. Robert Eu isf 
Sr., wno had visited the grapery the year before came again— 
this lime accompa nied by his foreman. The grapes were then 
hegi mhng to color and to ripen rapidly. On entering the gr;q -cry, 
as tom *md at the wondevful display of foliage and fruit which d 
prev.m.:ed, lie stood for a while in silent amazement; he then 
slowly walked around the grapery several times, critically ex- 
umlnwg its wonders ; when taking from his pocket paper and 
purhi, he noted on the paper each bunch of grapes, and esti
mated its w igh t,  after which aggregating the whole, he came to 
mo awl said, u General! do you know that you have 12 J0 pounds 
of grapes in this grapery?” On my saying that I  had no idea 
of the quantity it contained, ho continued, “ you have indeed 
that weight of fruit, but 1 would not dare to publish it* for no
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ri tn. t -> t •gw ! W Pi;; it1 vf 1 ' 1 ' ■ i h\ o n » x \ «- ais will < I: p-e
!.. •: wa a sho » Ì. , , t‘ •r ’U, j ' u on !! i y e  ’ ■ i ' i. '•■<{ fr« >m a \ - m u g
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Y : c m w h h a, l o i a W . ,  h ■ 1 JU , . ■ . 4  . h  m gnl'irmi 1. ■ >U i iis
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v: ir ie* ’ ' - g l U p o m lie luigi Li V ’ 1 s a y  mat an a c c o u n t o f  i t
wo n  n t Oe i » am w! oe.

D u ring Hi 0 1 V X c M g - , o r - ( h e ' .  !■ Y V m  ilgain f r u i t 1 ami
it; ; u ; ;\ 11 V o u p  o I g g ; i p o  i U n .. ■ 1 hy /Viy - arl.-o n  vi n the
\ : . , , i of th0 p : v V; n g  \\ a r t ow»!  ■ h nh : t  t v - > tone ; th. 1 ' n m-s
w{■ r ! ‘ 1 *nrf ■ . i, . 1 ■ h , ; m 1 ,  ̂ •, , ,

; t!  ■' u r n a I mah, h-s v  hmh
a J. U ' t l i t ' 1 W; o o . ih-' this * t i e ‘ > , y y  ; imi i!s j e 'h. lotS
In :,1 1.oo«n. !,■ 'hi, , 'ù  ui\. . wi t  : r ;  ■* < . ' h e m , . rs ,  wl.o m i i ¡hat

K'h 0X0« ■ 1 \’0  i*'” 'j .5 W ' ; hì  u h  * I  the vi i me, ami th. o the
ih hn y< n r  V n o e 1 w < " h i 1* 1 i : o {‘” ” i t ,  a s  i t was well 1m urn
t h »- ,,

r  ] . ' m -  : v p ; U  l iv " r h g  \ . •. ’ " h  g  l a r g ì . ' c r o p s ;  v u v i t h -
St and'm g ,  :W ' W We i..(1 v. ; t ' fug . Li; *s y o g s  bn;  lite n e x t . )  o a r ' s
o r «on w ; . ; ».m i a r m •■1 o n f  i o 1 o'1 y  m  m* as ogge a s i t  imi  r u in
t L .«■ - m -.on o e w ■ “ !. ¡iii ! > on \< -g ■ w y * jm'  th«. v i n o s  1 ;iy o c o n -

o 1 r a w 1 i«> 1
1|H‘•tr eiV)l,

v a x. s of i i n e 1: u i c  w i t h «»ut i n :  g n d " s i  oi l♦ v 1 x
for the hist nine years. They are now healthy and strong, 
and as yet show no signs of degropioiue or exhaustion.

T i :o success of the grapery induced me to make an experi
ment with animal life. In the aaiumn of 1809 I  built a pig- 
gory and iniroduc-id into tiro roof and three sales of it violct- 
colnred and white gags in eyual. piwporibms—Walf of mch 
kind. Separating a reeent liner of Cloader count v pigs into 
two parties, I  placed throe sows and one barrow p’g in the 
ordinary pen, ami three other sows and one other loir row pig 
in the pen under the viol t glass. The pigs were all about 
two months*old. The weight of the p’gs was as follows viz: 
I  inh-r the violet glass, h o. 1 sow, 42 lbs., No. 2, a barrow nig, 
4oh lbs., No. 3, a sow, 38 lbs., No. 4, a sow 42, lbs., tin ;r ag
gregate weight 107h lbs. ' The weight of the others in the 
common peu was as follows, v iz : No. 1., a sow, 50 lbs., No. 2, 
a sow, 48 lbs., No. 3, a barrow big, 59 lbs., No. 4, a sow, 46 
lbs; their aggregate weight was 203 lbs. I t  will he observed 
that each of the jags under the violet glass was lighter in 
weight than the lightest in weight pig of those under the sun
light alone in the common pen. The two sets of pigs wore 
treated exactly alike; fed with the same kinds of hvd at

Digitized by Google



9

c gad intervids of time, and with equal quantities by measure 
at each weal, and wore attended by the same man. Thev 
v we put in the pons oil the 8d day of November, TT>9, and 
V y t  there until the dt!i day of March, IM ff when they were 
w.-ighed again. ] >y some mh-Wiegghm of my orders, the 
separate weight of etwh pig was w>t had. The aggregate 
weight of tlie three sows under tie - violet baht on the 8d of 
November, TWO, was 1:22 lbs; on the 4th of Mareh, 1870, it 
u as 5-0 lbs., increase IW8 lbs.

The aggregate weigh: of the three sows in the old pens on 
t! e 81 of Nmvmhcr, Ivbfq vers add 11 w, and on the 4th of 
March, 1879, r  was Mb Ihs., h - m - o  8-0 lbs., or 12 lbs. less 
than tho^e under the violet ghi. s had gained.

The weight of the harrow pig in the common pen on the 
8d of November, ldblJ, was 6b ibs., and. on the 4th of March, 
I s 70, it was 2 iU lbs., increase 151 Its. Tlie weight of the 
1 un-row pig under tlie violet light, on the 8d of November, 
T'bb, was 4M lbs., and on the 4di c f  Maiah, 1870, it was 170 
lbs., increase 1214 los. The large liwreaw oi tlie vwght ol 
the harrow pig in the common pen is to be attributed to his 
r, ■'.o h >r ai;:<j and weight on being put in the same common 
p ;i with the three sows, and which enabled him to seize upuii 
m d appropriate to himself more than Ills share of the com
mon loud. #

I f  the harrow pig under the violet light had increased at 
th* rate of increase of the barrow pig in the common pen, his 
vo ' :bt on the 4th March, 1870, would have been only 101,4
i ,  i a instead of lihjwiwd weight of 170 Ihs.— showing his rate 
o' 'ci-rease of weight to have been bfy lbs. more than that or 
vw other barrow pig.

I f  the barrow pig under the sunshine in the common pen 
b  ■ » increased at the rate of incroas : of the harrow pig under 
t vwlct glws, Ins w e i g h t  (hi tlie 4 h c l  Welch, 18*0, should 
I 3 been ¿24/4 lbs. instead of 210 lbs., his actual weight at 
to date.

Tv these comparisons it seems obvious that the influence ol 
the Ifflet-colored glass was very marked, although it must be 
ti,.;no in mind that owing to the great declination of the sun 
d . ing the period of the experiment and the consequent com-
j,  ; td'Vo feebh new of the force of the actinic or chemical rays 
of the blue sky at that time, the effect was not so great as it 
w -aid have been at a later period of the season ; but the time
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i...si I’V Yd  L WWli t i W ,;f; \, y< -.u i. . . . '« -S'. ;

ww i,; m m  vmh jio yi < 3 . U . 'O
i i -» ¡1 1' >r ii ii i i ;i m:tt it re ai iloo.l in i! 0 :S , 3 ] ' , ’ 'i u
Sr,urts :y ! v'O oi* llio ii iPiLoOii: :n ’ i \ nt o ,f ’ 1 - o-rv
t(* an a'-nd-w; m ai no- >]_»le. Y ->u v/o'ij.l :io ! - . , ' 0
li \■o youu im tiio nmturiitv (>1 ii Ce it j  and i',d ywir r ■ i mad
r. r;;!‘i i)o yrodwwd in thu co nte st  ido,m ! no--?, r-' m; v, *Y ly. A
j •'■ dn!non;. mow dm: of [lieA>ar a yf<nt ti-nn ?ii' ■11 ■ 1 v t 1; Y J1. * y

~ m ie r ,  \v iio is a widow oi it lain dw înyuw-. ...J ¿re--*oral in
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the army, had a b l u e  light to the retiring of poukro, 
wadi the most in unakaole success, after liaviny heard of my 
experiments. In  ropird to the human family, its inlluerme
voyhd 1)0 wide sea sad—you could not only in the tem pence 
re/w vs produce the early maturity of Pm tropics, hat y  a  
comd invigorate tdio constitutions of invakbs, and dmnhup hi 
tne  ̂ j  u . y g ,  a gn net a-iion, ply oieany and i  i i l • i i v_ cG .uni y \\La:li
Vf ,; ,l .. } ,  1V .. k ,, , . , , . i 4 -v L ... 1 h , i ' ,, 1 * .. / i ) i2UW iu ! a u .  .uO cl i .ult , ':1 a)  ii „,. i . v * , j . .  iJt 1 ' ' t - ’ L . '
rn ju u '.u to to ar.a.pe nm luauduca ui of icv. .■ m 1 a y '' of
f : .1 . ; , , ’ „1 ■ i ■> _ ,  ̂ : i j- 1 ■ ’ , ti l g . . ,  A-vO l u i ’ L  . . . a  •, a  o n  I U O'U x ■ - X y  c a  l W e
gre.. ,\St Oc .cW ir ita ha f tana .. u hi :1 1 v;. ’ li. . , *•
erdy L* ̂  v i I kle to L/o iati, L;.l lL ,y  c.i.a 1i . e w01 ma, I a i ■, l i ; •>
long, ,

Let us attempt an exrflanation of till spiitenomw oli. ■Tt is
well kao-.;; i mat hmcreino•s Of to; j : ; vj:r:h i;rc inthk c c * li V,
C5 (L> 0.- yecap mat ion, pine, : !WO sudile: i : y ! iv ihS:cfi or Sua uuìi ly
remo ted, in umch may fm ci u:pn wd a t. tt t- \ V , ,y f,
in.f.i n ' ' V , 11win t:w let:'.'w>W 1 In the no :p ho n:  ̂ T >, ■ t * M! : ,v.
£X Ft •i v in L..o ' y o ù ' j : :  , u ;.. n ' i. r ' a L I . [ , y
dm ; iiciiy <evolved - in the in vy: n cy ; ::u i ta:e tin1 V- f n
c f  tv 0 r.u.v.a jus l tones m \.0neh there is no il l'U, k  *hem .v j ;ry
proa i4.ee d.

. F : huion even of two "phwat of i l l ' l l o „ n i.'.'•ol e::<_i i * i Cv:i-r;iS-
tion nv tne evolution cf  imU:'-;yvn gas ii 1/ u.r . n, ,c
who: i brought into contact V rdi tub opposile ehjo liSci (y cv''Ut Vi:d
by t;he m. <t. Cary swill vy w p  the ir : !fr (\f  u'a! a-, t :.e
mokisag of Ice or fcno;v-“-wn.M7 act of Coah»h: .un VI 1,ti in a-
tion. e\ cry ju.10 i k a . u a 11 ¿01'! c<•n itaci ion oi or;y.; i ■1 e il, ■- in ; V ’ ; i'i,
indci .1, Uv yf change hi iho form of ma,' ter e\ hi ! a  11mfv y,
w ì i f f u

m a t t a r

i n  t u r n  c s  m i a  u , .  s,  

t v h i c h  h a s  y i e l d e d  i t .

t o f o r m  n e w r m o d i i i c a t i u i i s  o i  t u e

r ; v ,
a  n  e d  ! : i  n  i  o  :  n  1,  a d -  o  n  t  v d .  ■c ^ e o r i g i n  s o m u c h  r a y k  e r y  h . : o

a l w a y s e ^ v ^ o t e d ,  J . S  j . u v C j \ ,  i i h ;  0  V :  . t  1
; i v r  a h  -

h o ;  h  ' .  - n .  ' ’ h .  ^

o f  c m 1o ’ d o  a c i d  g v s  i n  t h  j
’ : 
i i  n - ! . .  "0 !  y  i  h  o  '■ h  v ,

11 o  e  l a  i l o g  d ; c .  o . a ,  y o u  g ■ C - j 1 V o  ’ ■ " i ; : ' r' i t  h m  ( C y m e ,  y y  y  h  e^

c a r b o n ,  a ;  1 1 v  a . e  i n ,  w  * C '  f 1 t h e s e  p : ■ i s l i ’ n s y  t h a h - n  f i  o f

opposi; e d t : ; ; h y ,  ehry u fLsh  g fio1 ih .. d c.,obor, v a ie  li io 
p r e c i p i t a t e t i  h y  i c s  g i a / u y  l o  i l i o  c a r d i .

T o  t h è  r c p k h m t  a d h f h y  o f  c d e c t r i c i t y  a r e  w e  i n  d e l  i c d  i b r  

I l i o  c x p n n s i v e  f m ’ s m  o f  s i . m a  w l o > w  p r > o T  u h  b i s  , . m  ’ y d ‘ h v  

I r * ' .  h w  m w r ,  p  i1 ' ' y  ' o'1 s  t h è  . ' h i p  t h r o y y h  t *  o  - • u ,  n e d  d s w . v s  

t l i e  i n d a  o v w ’ t h e  l a n d — a m i  l o  t h è  o p p a ,  o . a t - c i  r w h  I -- < f i !  ■■ 

L e n t i a !  s t e a m  a n d  t h è  c o l d  w a t e r  i n t r o d u c e d  i a t o  t h è  b o i l e r  t o

Digitized by Google



12

■iii.- Ì1 i t ,  ( i o w o  <• w e  IL . I e e , . ' r s -î m  s - ■ ■ ; m
1 M 11 , ' ;TS Vv Lt . -o- h : 1 h * : i t , ; s i l i o . 1 ' O ‘ Ì ' . ' t ! h n . n d x h

J h l l 1 l M i n t w . 11 a' : i f ' . , o ,, ■n t 'I f l ’ M f h y ,  i s  i n

n a m IV ''. <x a, i p i i n m t o f  \a r e ’ (OU. 1 ¿'•t n - h o ; »*aie it :

. Q . 1
i > 1 *v ■ , i . •u .  ■ ■ g i . •11 . g . e A r i  < - 0 H

I d x ' .. d i r A, . ! f r : 1- o f  y c . t r s  , n

m c e n o , ’ ce, i n t h e  (a ! a i ! ,s o f  K ; b i f  ̂ \t . ‘ ■il m a . -  d
o f  rj . ' i h i  u a . 1' ,, '} d *> d- > i i, < ■ d . } d,  w i l l  n t

V e r  : V .  \ f  1 sV* ? i , , , i; ' . \ ; ’ in- T l . n . i e l  s o i l  h

c e  ’ d o f  t . e ft .  '' * '* i .d i • ' ' ai h  n g  ‘ïu

( . ■ t ■ ■1 ; ' m v  r n < V w  n i ■ ■ , i . c ; : 1 l e ■ ■, i < ■ c ’ ■ "  1s m  i n-
, r j. p v, : ' h  t l . e IV s < a A-' h i ' e ) j, m  m  *r i n  a

s i e t e < ) r* m - ' - a t c o n n  o ’ ' m : ' , AY., ’ * d 1 y  t î , . r . n. ■ e n d  c a r r i e d

l . v  / , h T . > r i , _ s i h  f ' -e ; , ‘ î t Ì L 4e  n e r ,  h.

T h e e h ■ns e - , d m r ’’ 1 f , 1 M., ■ ■ n  c .  t ‘u v  n*

i X ’ ’ , 1 ■ n h i a i "  ■
* , i ,

’ < X ■ c î ! ( , ■ ' ! h ■ 1 X l ' l Ml l  w ’ h

es >■ I c'. C t n ■ ! . .  1,: . ! !’; i n h y , * • ' t A' , t • i i;  a m m o l l i l i
, i ;, i i * a ; ‘ ? i ’ .. ' 0 1 . n i , jn e, f r o m  t a n

h ;  ; ’ -j • ! 1 ’ ' ■ 1 .  , d , s o L! - i o  m> >isì e n

i t -  I : AW ‘ CO » tl ■' 1 Î * -f !i r h ,, 1
1
t l f  !', a n d  p i a m i

y o u  r r ■ ' 'd w i l l . Î LI i n  ;o i ,v p ■o ■ o h !i \* ( , 1 X, 1 y K m  c l  m e r m r - -

m o  h '¡1) ' : t i .. * s ' «■>i , \ \ ' ■ h o r  U  m a y
b e  at 1 0 vut : * o ’ o r X i’" ’ n ! ■, ; a . ; ' : m e  :r, ■ , m i  t o  c x c i u
v a i n : O’ : : c "  v\\ OÎ X h e  er ‘ V i •i 1 * e h Vx  r- '■ • vX m a d r . r  «,f

t h e  ;; ; 4, ’ :o r a l  s(Vd-— 1.10 v i m J LV <’ \ i n o i ; -i • w  n u l  a m i

v e x -  ■ "* i d e is i h e i v a  ; i it . i r v i  e Y 1 dlc l i f e  f x ' e s  i h

e x  h r c!  1 ■e t o  el e e t r h n  \0  l i r ! O Ul (• >w -* i j r  ‘ h v r v l  o f  SIC ’Ci Wh

f id  a X X ' •it 1 tu  c e I t '  y >u e>a n l u „ ’ : n ; di !1 t d e  c ’ X X  ’ its o f  c ì e c t r i -

c i t y a t t h e  I'OOOS or' p u u ; i s i -y s o n o \ d i x  t hO ci h  m i a  t e d  o r
a l k a ; i n e M W m u r e  t o nXh : i 0 t i c e n  te. t r ' d  d. ’■■'"a h i s ,  y o u  w i h

s e e n ! 'O t h e  mo-;f. ; T u o , I m t a  ' id 1r  i Ann; Y in -1 e ï ' C 'S. T o  d o  t i n s ,

}  g n r S-, ( T _ 1
i l . l 1: J 1 î f  th!e ] . . o  0 A'e *' : ■ 1. e k - n m n t s .

r u i n  ■,, o , c a r i l i  c .  a l hvd - 0 A' 1 1 , *1 c 1 a n i ilKll m a t t e r  i n  a

s l a t  a o f a n t :  a i m :  Lc u k : o ; r  M î - ' I rO d- m .

The t ) over t v of’ S< ÙJ;̂  a i m ('S fro in t h e î ]'cerne ■ jc m  Otm i s  c h ; x n e d e r

o f  tine i r  ■CoTor■)( , fb o o n . A  <va e 11' taC'ue t.n, m 'x  o r ■ e< on pi\ x d  o f

si l i ca • >ns s a n d . o r the d '■!>!'Is of !hm-si < iîwy m of ;id lx d i n e  s u b 
s t a n e 'US ex< in- : ve lv ,  m u s t  i • e CCM" i ! i V i0 e n a r r e n ii x t h e  w a n tV7 X #
of eUxdrhnl excitement, vdiich no one  of f  e  caul elements 
will produce; but commingle them all with the addition of 
decomposed vegetable and animal matter, and you will Turin a 
soil which. wiU amply reward the toil of the husbandman.

W hat do you suppose has produced the giant trees of Cali-
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.Vt

Col ” ll j  - \ v  11 *"  ;CV 0 \  ' UU < ' ' '  Ò-

¿p:  : ; c  n n ; ’ 1 : \ c . * - • » * l" :. ' ” :. * • . : u o \u r i tu. i .. ’ . ;* in it
oi* -«.Yr wYu i> r c ^ n  1 < 1 ir, YYku in Luo uvnios or :u 
tLo ninne or a..‘an-Uo r< .... ns.

On no part of our plnu : t  is flow lupine: t of wnv* f  \* 
life cm ml. so v-tri urn, -o ox«* “ >i'n ami so consten l in *: o
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tv" ' >i‘ ' re-
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■ * ' ' " ' - ’ 11 ' ' '
- -O

x ..  ̂ ;  ̂ ' - - a . • .
. ‘ ‘J

:: * ~ ’ ‘ - 1
l ̂  X ' ' / - - - ‘ . * 1r »- - ■ ; . ' - ' . . L ' * * - ,

o: is . . . - bn a :“"  . , _ * ' - ~ .r
'i ' : ~  ̂ _ e ’ ' ’ ' g ' - i ‘ . ; .

o : - ‘ . ’ - * .. - i * . ' - , ;  a . ' * c r
me m v  m. . ; 1 ; ■ : : ; a r..: --a

nr-L*. , x • *. . 1 . * *  ̂>
tLo , ' . :  a ; \ 11 •
4- -,f -U. V1 .. __  . >  ̂ V- .. . > '>' • .
cl.; ■ I .■ < v  . • ’ : " ' a*
4-\ V idu ' \a__r ia i ; ’ a f. as a . • - :. 1 ■ t t i
Va a a  ̂ - ' • ■ *. ;a ■ a  a- ¡. ■' ' • V-
lrt ’tx- . . a - - , a _. . . * l „  ̂ .̂ .' . . . .  .- .* r-
fui i‘ ■:' * a - .  r L *: '

A - - * • iv * « ' v _ . (  ̂ ; ' l . . . a  a . . . . _•' , t-
‘ ■ 1 : * a>

r r '-; - 
law . ’ a . ' \ t

- ' ...0 
’ ;o

L-oVe a . ; \ - x ' • . .
to “ * 1 . ; ; ■ ’ 1 . . l i e..' ♦ . x .t . A' : ’• ; ii a \ * ■ ■ ■ .X--;
h r .  . - i ,( ~Kl a a* a\ - y -:i ha a-■ r. ; - v * -■■’■at- :i.a ; : * avr p
tlx- .■ 
due v. ;  ' 1 o: 1 ‘ : ;

a;-. -t; c a t .  ' ■

. T ‘-' • ■: ' .......  ;■ ; ; a ; o  f a r ., v a - - ’ ’ "7- J
in <■> * * - . r l.i V 1 1 - • I 'J
tu ■;s' : .. i a  a ■» .. , " - ia *'.* * ' ’ 1
tola x-1' ia , • .11: a i - -: ’ a l assa. S a a- -c.x :*■ :ara  .! r ; ; •. o*.

TVi * '. .. a _ a. e a c ! '■-■ ■ t L 1 iS
SOli- * ” ; . ia ie  a a r ui tor . ay.

Tto * •'* a ’.; i f. v, or va tJ  is c- ■! \) c a - ' ■ - :a.
vrm a '«'¡vfe] i)v r,:*-;U!,s of n  ̂ prisn t. 1 'V S' 1’ [ - K\[ > 1 ' *x ?
il/xj l ' v. 1̂1 J x.O  ̂ x - ~ a, rs y M‘io3 vi . ' * 1 a
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I* ■} a  t: a  ■ i n - Mi I ti.- 1 1 \ \ 1 i i «-f dnin
' " '■1 * e r> d r • v < f i: . 1 t v .,  ̂ 1 ' 1 l\ *11 ■* } d ! ..vs »'av
V,‘;n . r ■'. t a -  ,i 1' '' ' o’ - V  m;
t h e  m . r ‘ J '  '■ ” h" •

1' , : : , , v v 1 ;*y avi: v ; a ' i * !1 W i , , no- in liUnllcO_ i ■ i . ’ ho ■ t 11 1 i ' b y ;a 1h- i y an e ’al
I ’ u , ;; !, ' ■•! ■■ n i- n a\mil tii«- sen’s

, M h I, m . , .n !, *• ' •-f U :C 1 v gi-... y open
la . ‘- < Lii ŝe ui \ g  i.n 0 n

Ti .; s i 11.■ hine m 7 >r of dm 7 . Ar iu dm ;a]1 *» * r y ’.i ns
! ’ ' ' a ! -m V \ «' n » e\ of. - n t d > «-\ . ' c !* a. d ,.i hb- • d.'TU.
Jr m i, . a kle >Wn t i i t the t i ’ r ,' o ‘ d O ; . 1 <' _.Ul is
ini < a\ i , n > r t ha i the sar: n \ d ,. h i ; < *' mi iV.Mmn,
mini da*- ¡ban id'ant f» d a 7 i s iy r ' •'. . i .. * t!i m  a- J
ton iam d ip w* * i b h 1 d ■ "' \■ i tv..m radi-
at( »l of . o 1f *>i:i. tier in'. a t m , ’ n 1 v .• n ~ a- all
th * I’l *' ’ ■.* jnore or n < % - b n A A h 11 s n  la:. d, Jean
A ; , , ;* : i ■ ■a u ete. Tne L , m. ,i .i,.. a i t.,',■1 v.-y-atalbm
lit'1' h n *; v**y a: .d ■ o a\ M,o  ̂ . ■•n b ,. ■' 1 a. ;o one WoL̂ ld
po.P •‘•■iy O’ ’ ba Mmiiar eii’net np>u 11, i »1 her.

In dm .,v" m âml ts V' ’i lu.ve A,nn ' i * a , f k h ■1 elee-
h m b ' 1' • j_ a •1g inrounu line a uiii'sO h _ 1 th - WL'} ab. sdmu-
lat; . *c kt •

A 7 lea \ iV w a 'itotirv 1 k1 e c .da’ o i1 ? de-*mhe pp ab; in at-
in ) c h - : ; -*!h IVa >ni an el -c: 7  d i. .no, Avid rea - ">l\ recog-
ni/m iiS HK« bi'" -i oi ca 7 .r o> the hi : ; (■> ■.w of th.

11* ev: >. ana Sno - id he .i n-. iT n . 11 o a '‘‘i; n : t die ekm tri
eat cO Oi.d m u11 the sky, on <rno / , , < ( h /'' ii n ( \ ' v  a-ad they
Sin j niid a l i.'tdl rOy caiatni -n d :<* c V, !', th- * ;t...... v on Id
ptov
mm.

L1 1 o (i * j * ;,e of the ViVnO bt, }>' ■ o ivor c -iih v ’e 1 upon
kh.d, \yn rd. skn : y  h ■■ 7  a !n h y - " ’d h : iin '- ,d  :into the

ihei) it* '̂ J ‘ *1 -e tl ii rn 0 ” * e in’*aln 1, nt L 1. * L the dec!'- •j it <>•wnena-
riau ! it >v t; c ally mi„,ht dm a an 1lorn rai-'S c*f our d• m a-tic
a i' i . i,.,y 'hi* Wd defied, and how w ,i,h m: ht their indivhlunl
pr yni 'n ns l>e enlarged!O

One of tli.? m<>st heaudful i l lu-: rad »ns of the mighty influ
ence of the hi no color of the sky upon vegetation, is to he 
found in ini' green color of the leaves of plants. It is known 
that blue and yellow when mixed produce green, which is
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' V l p - V e ^  o  f  b  ■ I , ; . ' -  m O O J  o ' : * b e O  W  h , o  ( . * .
a rc  \\> a 1 ;n d el l  to km* —o ll( i. b ,eo b e
symbol o f vitality—-Via \ j t_ 'O' i.V c., n e I u r,y a Ok . a m

Robert : r , ' d,  in m  o ^ . <v.n . . -3 f • • ’ at d -a
rays of y: , m ; ,  >’ ■ .»v'il. : • m ,c., the vi,>! i .  ■■ r dm
oxyyena: b u, b.;t b l c I ; of b a ̂  o 1 Cl U i  > n * a y, \ I;:n, red,
c ran ye, x favor oa -v 11 o lkci.

a The cxpvr’i: :e..o' oc r . " -1 ■ ■ o ’ y  aw d o t  t; t ? ; r *- L A . rT,

gible o f  the stdo V V ; VS, v i z . ,  tb 3 Vi', ,p *, a 1' e r 1 ' 1 a  1 ; ■: i re in
neb. rmbb..y tl c c i , . V , p , . : ; a , n \ . ■ ; 1

i t . i. . y:o yv■ ;  r . :

T i n  se ‘ expo itno-ds have 1 ecu C* ' a:  mod 1 , R o b e r t
Hunt, who s-*ys, t l ad  exp' d n o  ‘ ' VO b e e  1 •n.a,ne s  ; b a!s
s o r b e n t  m e d i a , and tbe l; do w: i ! 1 b o  In n ■ k ’ ; m“A
lyzcd, perm*-alii -  tin 1 O' tbe i : ■': • e ; f ; ■ a k bn i i everv
install** * o w . r , . n y  s fas bneti e •• i,, b'O "  >: a; r ,. t ,t. , t \

Oiiryyf''* j*■ ri-oil < f y db >vv r\ ' icd liy O L. n- * j ; ■ o’ km ’ . ‘ ’"'VOl
V  [ V l <  ‘d* plants- bn''- a •; J.L eaa ' ■. •id: V * a 3 , o • e -n e b
oxye'eu *'*s. Id an Is yr ov in soils C- 1■ y > ed e f dir/ IS 111 ;b C-
rbik, and d*yv derive from these by■ tbo s n b b' ] W'TS t f
water, whuli is taken rp by tbe ro 'is, and 1fv m- ■. k iny , !
forces carried over every p a r t , ear beide anid, (':■rb *nai - s
and organic matters cenmininy carbon. l i ve ]  - »rati n. is e w 1- 
tinuaily yniny on, and this \va. w coupes freely from tin' least's 
duriuy tbe niyht when tbe functions of the veyvt.b>lr, like 
tmm* o f  rite animal wodd, arc at r o t ,  and * .odes ;11 i it eur-  
bonic acid. Water and carbonic acid are sucked up by ca~
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, ! t T ( ’ ■ • ” r.
. 1 1 v ::

• " 1. !: a ' , k it
d • s o G t d
a . 1 ■ d . ’on

: . i 1 t i a  1; a d o

I L  0  I" '■ . T V 11< i t  ' I ' l i t C ,

a a; ’' . " r t )  a1" - 1- all

.1 ■ ’ i . ' \ ■ • l 0?
’ Vi i h
t ’ • n -

( ■ "• 1 -
- , ; -  03

ad ot i ’ 1 : me mads
- 1 ;-T . ' l. - } , \l Ut 3
•* ;e ! , t • i iv' vddeh 

, aad ’* \' i k '  t.■' r r  a d -
■ ‘ t ’a% , ' ■ ■■ '■ - i‘0*va u* »113

a < ■ a 1 , . •a M :i a • ' m t i r i r ' t A[i' d- -.0 tuaac UtiS
J - ' e are o .1 . : a .y  in  „*:a ia: A J 9

-  d j - , a. ■ > i _ d ■ .oral t a v y v,,ao
* < ' a 1 ’ ■ n i' " * - 1 ,y ] ' Sa ; aeo:

G*. ■ r * ] ■ \ i, a. ’. u do . ■ ji> ;. t ! * > ( aa a ' s i ;  a d Ido
Vr, ::. 1 .• .■ , i + .M . : 1 ,: ! . ' ' v i r a , , y  e-; 'i;d. to tiie Vv<ioiio of the

' , * - re > ia. \a.‘‘ d  ̂ U_ ■ at' !’ ; ' ai aiaa> , ir lean it did
• - • -a- nv v v t t . r  "aa'; i: 0 1 ■- a:;i o;.e-Laird to onediiuh.

d d h ' at ( • ■■ •* d-', .o ■ «*.L ! 'ao ( r 1 :di: adaii f f its â ai ton
vaa: . a a- ■.. d - - 1 ved: Ii. Is €Vooard as mat aside aeidd*

‘•'•I'
lO-PV“ .-

' sda <: tied o\,vosi y a  is o.\mn.o<t Inert. me
< ' ]_uu-m da>dy tea d a y n ,^ ,  v. e are i.ed d.t.d to hr.

: ; rad yen, ’ i ar a a f \> »;: ¡1. d <m t t ha. t c ■ ds* * ’ : ' • a - ‘id
a ‘d for ids dhriomm meat ef too oxveai d1 tim pro-

.d’ roes re ue doom are a;ad l>e Ca ;aiviu iuiiy mtub- 
! - ids jd e t d ? "

j e ;a  nd meats of HennaMer shorn that the moat roldaned-
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h)

hi*,l ■ i . 1: lie I.■' '*} Y gw gg?
»*> . a mme * '-v . e.g , ■ h ■ ■ ■' ' . a ■ ' m

min i J i t l  10 lleeomposith if. of erne h o  . .. I I g g
£ „Y/o L;iVj now corhx:in know] • ■ d1 m. \\ e k i :o\ *1 ¡on

cad . ■:< V,-’ io'h forms the masses <<i' 11 ■ r in. g Y h - wr t . < Y Ye
1* W -1 - : i n ■ T. i the harmi of the .Y 1 Y lie-' Y 1 n â i ' . ■ r ’ ■ ■' m
tY ■: ' eve, to who h it Las 1 - i :i <o v-; n l.o ’ Cn
° 1 a.i.-.-lill li :h and the 

t , m ¡n . ..
n- ■ m- * o 
■■ ..u 1 • .

ef a -  ml h *. fan
an l 
the

ie.; . i >
■-- . .vie

mm i . m .. . 
era its ''mm;;'

i e L j v *
m for Y

r ' ’ l n g ■ i j re a
■ -; tl *n • ; ) i'tt ] y ' ‘ : e : i

Io e.. ' wri i  aeY., whwh is throve , / as w:wm - n
vhihai frlerimmhntho Y r. /Y > W . ■ _ " O ' . . ,  < ’ , ' -Vf
i • ior: in; t ':ir i; :w*oiis vr pnr ; it appr. ■•r' ,' • ' on.o v ' 1.' ■ • ¡am

Oi i\ .-t tw> —■r arbon- — not  11. J- m' ir-—-;>\v ; —-is ■■' ‘ r: i v * 1
agar.; 0 )  p m e r i c  ii I o rvY.e- to Y e a. c vrr! mn ■ ' i f ’

io animal kin >Yom is e ; -• •' w h y  prod;: ' Y -  - : .ic
acid, wafer in. the-state of vapor, i it r*nom and in coi . nan ion
witil :i' y. i rogan, a n i rn )• i a. f:. •..o s ¡Mo If::;  -h. ■ i n -
unbv ceiM.simles an\ian11’a, : ;g >v.,.r' ■ , . , . ,i . iV 1 .' O. , g t . a* J .
The one is constantly i o t a n g  m-'o * '<■ air vci." : ,: •. ' '.j' is
as cm mpanily drawing iVwu it, a- l i.hns tv the i>, ■. ’ nY of
the ehr me nts main lai i1 e f . ’ ’

M h 'opp.ria examined f -o  -wYnr ] I - S O  r,--e •naa.ml
the;  f 1 i vi let ray was [To en._  ̂ ■ cc,  r n f  ■ r gv Wee
hne^ . .». n  o m t ' h g  is...tpi.-.;v a i;i c - r lY n h Yb .

u M . Biot and the elder Boeqno r T have y m n , 1 ■’ . J the
sliaho •st electrical disturlraiico is fm 'Y Y  m to : m. 1 . • ' ,Y  'A!
p] 1 os] .1iiorcseont eifccts. .May we last tYvofm-c 'le .! tlie
action of the most refrangible rays , viz., the v i Y g  ■ • , i - ■ j  y.

coin ’o that of the eleetrlc uism men ? Y ;' l:(e • ‘ : ' <. y
iw<*Y oe hut a dove!«¡piaent of tin s inycterioas rr. ^.r if 1 Lb -
tion '

It  Lam been long known to o m ’ Y that a t r i m - - Y
T1 m 1 ;■nd b ml row n gam *s mhmt 1o  v-w ou'c 1 in
vhh ont  o .wihYYu for m r r  li, e, 1 ' ‘ ‘, ' ■ ■ -T-i • ,• ;td
■!; v li. rht gradually oceasiui’vo th<‘iir c- )edb;-n ' :^n, ' W ' h h
is elr w l  with the gmnhm go ■ •■! liyt',, rr/ ■ ,;■ 7'■ . ' Y Yo
m/gg M. Pi hnond lYegnewl in I s : ' / *  fast cr'Py. at: *< n h>
fijo w* eleefricity developed during the chemical actYe ■ mated 
by solar agency.”

T!w experiments of Dr, MorYhini, repeated by "MM. Carpu 
an 1 !hdt>1 1 i, that violet rays magnetized a small needle, ve*’C 
successfully confirmed by Mrs, Somerville.
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'• '■ • ■ ■: : ■'. 1' ■ r.

................  ' . ' ■ . i s .  . 1
n '! v ; *i'i i -1, ■ * j ‘! : y  i r, ’ -¡it y i -*1 !* *

end red
. ■>’ . U .

f - M \ ! .. ■ i y e.*. 1 ‘ / . i ‘ r • ” X \ ' ' * t . •] yrty
W . * : . ( . ’ 1' * ’ • ■ . b . . ’ - . l y u p t i -
• - I a . 1 ■* .« ;* I : ........ y  •; o ’ y  p. b a nc
' i , r - . e ’ . ' ! ’ , i llt-T-
‘ r  t 1 . ■ ‘ : : «' . ‘ ■ *’ t 1 ' 1 rO-

e J * ' ‘ ‘ , i V ' s' _ i r ! o  i e s e

| -■ in '• 11 i 1.1 :
O ! ML { . ,  .  '

' ;> h J - i ■;
, ■ b, , i i . b a h t  is

1( e *■' b b i ’ \ ,, ’ b y Y e bi * ■ t r... i- y  ! i iell  is  a
O ■ ■ t ■ !U ■'o  Mr  i*.  1 b y  v, b i ■■ m - - i M * 1 n < ■ i m me,  e-iblc

■; b '■net - ■ •1 o- n -■ e , ----a , i i ]b  1 r\\
! , 1 ; U . , , ‘ , . ; , •i.t T : o  e . y 11 ' it f ' ' >. •‘ i ’■ j-! n i t s
b  , e . , ....... 1 V, y i : u . . l  ’ «i \\ y l i  b y  , v ( I ! b ' y 1 ■■) \ ■ ]. b . y b i e l

m o b ; i - 1 M ■ ,1 e e <, e r s ,  iVt ! 1 + '"  b - 1 , l ; e . 1 *m l ,  t I n i s
o ' m " ' lot i ! ‘ V t o  i y b - v e y - ! ^ ;  r f i y 1 pi 'I w t ,; i ; ■1 :I . - m i e ' - t  and
XT.' ’- l ip , 0.  (_y O -, . »11! i n (i 0  k < *w i * - : ; \ ’ V o* ’. 1! . 1 m nlv is
b o y Ol ii h \0 ? , ! . 0  ;.* n o b  ! b v  ; h ‘ b ’ : b X ■ : , t ' ■_t s y - ;! l . 11 l e n t .

T ’ . T y e l e  i m o l  e f  , b e  on- i . M >o , b* 1 *L ; •■■ b ‘ o 1 y y n o -
O -' 1, e v e - b y  o  b y y  s v \ ;  11 - ■ ! ' >v* h ::n re I O ! | - - y  >1. e r e ,
U i . i td r ‘ v hi h  b  >‘i u  a.1 t b e  se- ' -  nit. \ , ;O ,  tl (■.* ie a r ! 1 r i );_i\ w l i ui l
h o e  s k y 1 o b b u - y  s b e n b . x - o  ; r b  ' 1 t - d ‘ V, 1 ’ e ne t h e
fr M\n_* « e ,, y / b o  c f t b ‘ v y O . b L ’ . e' . 11«: l, i w  tb 0 t b ' ‘ill j H >SL-

t o n  ( >f i is y t1 n< ;; ■ i d  e o  - - . ' u i 1X ; * • v-;: . ; i ), . 1. , t , r i y : p l a n t s

. m b  o1 w - o n l o  m . b m r e i t , a n d  t 11 e ' ■ ,Ty i it s ni i^ b y n.

I n the: e x p e r .  n u n  it; v b . i r h  I  U a ' 0  1 : I ,} ■ h t b ; e eu ; i,o i l  Oil o f

y r n p r :s v o l e r v i o l - y  ! : b y ,  I h a v e c m ! " ; ' v n ' v d t o  * : b f n e  w i t h

i t  t h e ' i ,i » .le !ii y h t  o f  1! .e b n n e n e n b e a n •:*!« y ti. e - , b ep r ' o f  t h e

s o l . t r s o o ctl ' i m i  t o  b e a 1;)-, o r  b e d  wl bile t h e e u e  a n d vi< »let r a y s
w e r e ' ] >onui  •t e d  t o  p( T i n e a  t o  t h e  vb o b *t y 1a.ss i n t o . t] y  <x r a p e r y .
T h e  (re; iren - e  oi* t e e u p e r a t n r e  uu< bn* t h e  .̂vb : t o  id • an 11 u n d e r
t h e  v i , n ■t y k' -S  o f  ti ie y n i p e  r y  i s s mi r s e 1 t o !u; v e exeited
e u r  r e n t s of v‘l e e i r i e i t ; . ' SU i l i e i “ tlt t o d o o m y n o e i noi r a p i d l y  the

iy ;  |\ u ■t u e a c b d y a s  t i e it h a d  h e e n  e vai v>!'at e d from tl:IC Ir a v e s  o f

the vines, than would have been done under the in il Lienee of
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ilio . m s n me ai W ---fw m ^ iiii ah . ; lay th e  in we aS-t  ah pia 'il
ol <xyyen, and thv a. i• ■ ‘.fit of  cal non in the Vila* X l con
Stai1f v  and (pufcklv rein evi : .y the e va [Miration <,U' o r ’k. e fie ia id
pas. vrhe resa It lias he n n in the wom.hn fully la rge pr< >-
du<- of fruit, aeCeC/l pat. A l hy a prodigious f eai an ■ mi Ox ncv;
\v >. ■ to yield ■the eaop of fsuit It a' the ensuing year.

T ’ '• in vest iy. itions th 1 (ave keen made durimu the v p csont
co: i1!\ry regard* ng l i g h t hav e developed the ex: -1 ‘O ’.' < ) ! dime
r( ■ r; ' * ’waff e a t ■ i’ll »u [0s ; 0 \W of the most astonkdim y is tin1 dis-
eo\n -y that tiü-'i’C is no Ltmt'-yu/’ .w in the sauf ray, d
is ov of tl :o cr.'iiscM T,\h i e h p ! • eneo C T hi ' U  :<Paoli fed
hey ' ,1 di- mV l .yt ’ i"■ exhden ee ot the intens-r coif w'Itieh. pre-
vail - *m th upper aia mw Aere , ine rea sin y wl; !i i -  ̂ a . 1l’nie. ; tid
thw igh wl deh all th.e snidi a;ht wliie1l reapin':?« tV- :* udh mnst
pass. hut w]»OSe PwM mcad lire iit cannot alter. Hon.-c you fave
at l: ■* proswrt tlum'!am line of peno dual snow, nee-« -'di eg to
Prof - - ■ r Aqgassw, ad ;m r i m fen of 1ri <400 feO :d, llu1 equator.
of i f 4 fee t at the .la : i *'11 ( ! e < a‘4 ? ,  amI y radii :d'\' ni-viroaehd'y
the h ; ‘'[in"■* of the ea rtf Al d x* C : ’1 ; h e< d at 1S, ■ O  nortli lati-
tlld\ ' ■ vorw TW n-.U *.̂1 vv i xi i *.o  raw aX id neanf \’ to the pole.

Ai ‘Crani s have rei minaci ako at a;reat ah inch - a.hove the
car’ ’, .hat the thermo m e r li ‘id ceas.-. l .to ne ok any \ a ri at ion
of k tiro when c -. - i■ m1 - v ’ - j tl lUe m :1 sun.'hine or ir1 s] nido W.

A carious illustration of the fact that somethin <r more is
noef- Ì than sunliy’Id to prolode1 heat is to he found ir the f a t
stai -1 1 y the fa moias an y a tor, Dr. Score Ay, as- well as
hv oi 1. my trad whe n, at■* t  a* h ’:y rf cht in tli- are: regions,
the . 11 hai appeared, if e n f i  thm th - onuimt-ter veaa i - Imv f f °
of Id fwiihely and CVeqvvhiny around was frozen i. ard, lie
Ohx 1 ed that tlie ph fm witli vhfIeli the seams of thew ! aides of
the :■! Ip h-oi bmm pay of, Oil t1m side of the slop -exposed to
tie- - -, was meli e; h m -OvUpc1-ai ■ding the great dee lie at ion of
the - U a' 1 the sue f,l a !I ufo o' uwhhwcty that the neaafy hori-
ZoiC ' ray I of it rnadn .a- il.ev *' 11 IgiOll the piteli, wl fde that
in k - -hade on the Oth'1T  sole (i i the ship was so h:ani1 tliat it
Wih X ■•hdhhmlty hirnpe ii with a hai eh et— other ohf n'î ;s on the
ship i a niff wfing at til0 <ame liere tl.e low ten. \ "tra! u: V' marked
hy liit* thermometer. I  am not aware that any explanation of 
this pmnomotion lias ev.er been attempted. I  may, therefore, 
oif i - suggest tliat the pit 11 being an electric or non-con- 
ducf r of electricity and m*ga lively el cot rilled when tlie sun's 
ray p- -itively electrified fell upon it, an explosion took place, 
liea' was evolved, and the pitch was melted—thus proving that
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’ ; • ’ 1 : - a-/ 1 1 ’ ' ................... - d ■* v  : . ' r i -'1 i t xt,
. • , . 1 V- C f

* .
* , t 1 t

■ . 1 Wit

' 1 \ / ■ : the
1 1 ; l d ; : 1 t T f ’  ̂ * ; -1 the

- ■ : ■■ t i ’ V o ( •••' -V . eM.wt
i: 1' . . *'•' 1 ; >1 t a t ‘ ' ( . 1 ■ < ‘ ‘ '\v

wh* •’ - 1 *, \ , 1 ; . -
L

’ . : 1 ■ -'a in
' . ■ r  - ;; l ’ , u ‘ r., ’1 • •, , '-a and

: • ' ■ -• , ' 1 x j " * • , f , 1 0 out
y * : \ . ' 1 ’ 1 t • 7 i , t loch

‘d ’ 11 • ■' 1 r : ■ > ? * t A' * : ' i' x  ;■ f " 0 (‘ to
¿ ,  d ; • ; A' ! ;vv * ( •- i ' - r n( w0d
V, ; '' :■ : j : '" < 1 ' : 1 '• 1 :; < p r ■ . ; ‘ V 1 * .1< >, ,n f o ; *n t’- - i lw -
It*1 ' *. 5 \ ’ . ■ i *r <d' 1'̂  ‘Of-— .... . : o , (> On-’,• w, . , t ' ’r eat or
I ,:! ' ■' • '■ 1! : ; ■ • ; < i; ;; Lnis i . , r ' V over
rue '*■[ U;i V  our 1 ’ ‘, ?

a :i :xh 't tho exist eneo of il v■i o Great foreea of n;dure in
M ■ ’ 1 £ t ’ ,, * S'nh, ) i - t d i' -f ■" i ‘ ' X , -n

"ill 0 ■ l' : : ■ . : . ‘ :1 >y, and
j; ,, .W ; . ,f >V],y - -e th -'o 1 ' + t ; y s - - ’ ,,’ - t 1 ’ e
< 1 . ' ’ -X tlXW ■1 ., ,s ’Jh r " xxi¡s, r<-1 v i r 1' 1 *' 1 "ill ■ 1
} j  » 1; : , m M 1 1 1 ■ 0 ‘VI- ;f > -■'y r ^ e f' y l W - V'1r‘h end
Oi i ' *, -  : V t\o ex];[ C" .f * 1 s * ;; ■ 1 f-x r-,:C <1 {fll:

j* t '* / I L >, . - u o i t J1 ? u:e . i ■ , -> + ^t'i -i < f ...f JVhvow
LtU . *■: uuly t- ^ *' ” ‘X. - 'i *’ .;i -Vy ! a0”‘U toV :n *■rn■snt
f  n* d* ' i - , y -• o of r; g ■ - W a / rex! ■-or -.f * *' fa . '* :■ >ii of
thx1 .v "s-t interior li it of the exr -1}, \vl.10,1 otf erwisi? m i n s
LC X : ^s.i ?

IV Vf ixsfrvv, in liis Vo atwo on 11gh t, its infln cnee on life
cl l ) 1 i I t■ 'U\\s : u Ac< ■U’-fxH a l o f .a i' > 1 ! S 1acre h<ra* n'uule as to
die u " v. xx! are of ti 0 O*.' ■wn. rffa 1 res-if is ohiriVad .elenrlv
estubl li that the lowest degrees of tornycratare arc oht ainabio
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iVo..!-
i v, l. X v ‘o 11 i S. C l ! - _ w _ , ,., 7. 7 1 . ..iii i ’ 7 1 „• i  ̂ ■y ( ;
:x.y y  ~l4 w, a.-yl v y ilao w •  ̂ — - - — ■-- - ■ v "' • >
yet iiio 1 r>: i i_y r u >14 v.. , o i t e . _ ' î ; 7 0 ¿v,Jt. ■ ^ t 10
C0l:i['01io;70 ioo 171 O ....It  7  ̂\ 1. y. -u.t. j l.7‘ rcbCui ex, aiiiau.

It strikes rv^ 77 _.■ t 10 : s C , 1. 7 ° * 11 71 ic l ot iV'-nycb I iv:moTn-
y.cr stovrol y . • ' C 7 ct i *7'1 1 - ■7 0 ’7 11 7 aboT i of a

i  T ill oVU7t7:t, tv1'•71 t 70 t1 w . V'71.- - r ’■ T was -t did tiad :in lif
toon mi nut os t: 10 t :; 7’VI. V» 7■. o r tdl 4 ; 7 7s'bl(4l W;7 evil er no
dou!i t  to a do ■.d i ! ', -1* Colli 771 of c ’ 1 a:r from tbo upp or at-

]; 7 ,-e ,  a . :- ; '. J „ ou im S '_i 7. J 1 m !  (4 * taieul 4 ' , tu b '7m ■ e. Tbo
177 7 nill< ois Id . L id’’■iht p;Y <71 1.li,y in 7 7 71 7 7̂ 7 177 rt i ' 'd no
111017jprevent t 1173 th.T::::; 1 cl a■. * * 7 o a 1444!.Id Ipliia tl eoubl
tLo Iony dny v :nil 't;.a ; ' ‘ ‘ ' 1n o S77 S id'to lucreaso tiie inu:neity
of tl.lO lo.OLt ill ii i oil nor i lien i lali unlcs

T t T,f'-any7 PMV• ̂ __u rjU ,/V tny’>-ccr tenii'eiditnro as ob-
SC  ̂.’•■'i on too 7• rv. I ’ .■ 0 . ,7 f t lri ] *«>I:lr or*-an is :I1 .- ! nr ‘!y
' ' ; M"mU-m 0 1’ 'dU 1 3 - i0 vyy i a view of dot o’d!!' i 1 7 7 'r
* I ‘ .  ̂ i _ _7.7 -7-r r- ; yc-sri I oc-i t-kcu inl A! i.A'm
o t t 0 7 1 "i- L . . „ a 7 j 1 , ■ ( 4 -7 1 4 ■ i dv't of b u!: ui .7;- 7; 7

-1± *~l Li. • ■ *■ y , , ; ’ f. - 7 777‘..1 ’ I i yy1 a' £  i ' ' ■, ‘ 1 have seen tl 10 4. i l.1 r-
17' - ai'.U'i' ..o 7  : ..11 a7  7 l ,11 V 7Vi ' I 1 , i . ' L7,l u d vbi’dct la7, S K 4 tin
ClO, r-177-li t;t l i  ̂ ? 71: 1 rL at i l by ilie tv ldin; ander
c > i  11.U P" . r o; ' { • ■ 1 podi C iidOildd - .to < ■ rs 7 radii ale ll to
had liinst uii<nT tl 4j  SCt >lVli 1; l 7: m i  o1 1 be art tic mb dna liner,
v.-LO!i can only l*e ;,1 i ’r iciui;l.1 by one: v\ lio lias endured it . In
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lidid-nunriKT, on the Th per Yuh< • u, h C r ■ ly red : f  from the
innsx-e heat U’ der v h b h  ve a n s : ai aha* "'t t is >ghsd
111 XUal.iiirt1, is the tvo or th ’ *e 1, • . 1. !\S < 1 : sins; a\ ifn li the miu

hi the i|, a » 1 :'U f  * X< " U U' d 1 ' 1 sn « .a,a x- lyayxT in 
' , hu ‘ j :,, ’ j>x -.. -e a a. i , a  a _ < , U ' ( u . a ■ 1 : e ,! . ,, L a a .<i e - h e u to \i.,h. If-a 1 ■ V , 1 > ! . !' a  ; SSrll t . iC

trag n - limn in the hi ale *r i ei > ■, ,-e i.,; , ae’e u he(l j,t 1 *r ill Si a
V 7 : 1 in tl > i 111 lb e' I'l i s :  ' a * * he h> , vv ) - 1* s s .S'Iim: at
I1. . - :!.r ■ ’* s >n than at the ;u *d ' a 1 h 1 i . s hny f human
h t ;ai tne t ” nh'S is to la* : . h*- 1 * ) : e -a h nd hay in till-
.. • . ,. ' , ■ , h , , ’ ■ h hy. x hi* h. e. *ntinu-
ally ]> - -h:s' 1 -y dyv v < ;i a ; : y ' i ' m a ; "  as them the.
i 1 1 1 - v 1 ■ 1 1 •* : - ' 1

' • J , , . s h  in th :o rc-
i ha- ’ U 1 ' ' . ,1 - , *s. j 11 is -0 < ie / . 1 n !• e': ■ ■ . 0 . * ths a, so tv rrhying
lo a; 1 V ho have V h ed th a ;t  •! r ' . h a a * • d 1 >y 11 j c incos-
s; at is hi  ̂ A sv ailing th ve * 1 e , , u a ?' . j a s < f  th e  year—de-
Cavy ■eiah e the oi - uausus as h.. ’ 1 - f < • ; ;■h a die a<:id y is gene-
ran ■■1 hy the exchemut ve;;- xd* :u a.-: av ’1 in ifs yTMAVth US ill
hn de, : \x thus supspxny e„ ■ * e ■h . in» - * f o M’s'* it gas to
-•'* m 1 is an ! m y  h,e : nl ddx : - ' '.‘11 as cash-m to the

ha <ahh aid p; >^d rxd dxsxy in the Any t . h h  kbydcin being 
turn a assays p:\a as\ ed.

Wo have iii1)- n <1 :d oio to-' " oh « ids, re d thertrde 
]M>v,<-i'r' of tie* ¿o/.i v .y i* d h* h; d 1 r . sx v ' : -h is a
(M::: ■ i 'i \ ; i ■ 1 (. l 1 !! <1 i >.v o ;n td i u  ̂y  <. '.ih • ■ ( : ‘ ' .J ■ x\ hot a r k

S : 1 ■ L 1 ’ e el CM! i 0 * -  -S -f hi " - a .  rj : . . , u i: 1 ■1 \' iirY
a a va i u, -..a - -O : ■*,, . a as id a ( - ■ , e  ‘ - a  > 1; 0 ( in - .a ,
I '* ‘ li:'- • ■ ' ■ s t. s . , ■ j ■ 1 .> V Gie^c

’ d : ■1 ;m h , 1,1 <,. - ' 1 1 - S  :i. XV : a > u t vey-
M Id" .a  a e.;!d h -  11 > ' . i ’ ■ - i S  ■"> '!■ ’’S m -at of

:* 1 . * 1 ; a 1 as r ot ;a* • i . •. ■ L * ' ^ , ri” ' < ■: S V- a i d  he
■... :  -u -..-■■a  - a s S' i ■ a a s  I; 'Y,- ” ■ : V a ]. -rep-

L 1 . . i':r' .• ........... '/ - ' il, r\ !: d*h/ v in

' M t h d i : i : s t d ‘‘’ Lw •' .SI  - Li:: ;-o !,o L i S ' t a  i':ul

IS- >!'i il;c Jbivci.-)iny prond -s vro 1]„ S': x- Me iMSAY’ni; coil-

1. ]T at is oaveh ¡.ah by opne-do ch Gxxxh* ~s in oWm'ihnn 
and in proportion tu the yns.d 'y  nan i iion-d;y ef th «so (*!oo- 
triritiorf ill contact xvilh ouYi otWr, Avid! ha: the intensity of the 
] i oat.

2. The blue color of the shy, fhr one of its functions, dc- 
oxygenates carbonic acid gas, supplying carl a >n to says tation 
and sustaining both vegetable and anilual life vidi  its oxygen.
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APPENDIX.

M . .
UNITED STATES PATENT OTTICE. I IP .2 IN

Aron stt;.s J .  P leasonton, or dhiiLAor.T.riiiA, P ennsylvania.

in  A c c c l  r o f i n y  to :  G r -  a* tJi o f  P l a i d s  a n i  A i d  m a h .  
S r c - ' : A d , o n s  j W m P y  ¡ra n i  o f  L d k r s  P a t e n t  A h  H O f f f  
d  d u i  S e p t e m b e r  2 0 3 1 8 7 1 .  '

T o  add i ch m ii  i t  m a y  c o n c e r n  :
Pe it known that I, Auywsius J .  Pleasonton, o f ’ the city of 

Fddud.dphia, in Pio Stetti P* dVmmyivania. have disc* worm! a now 
an-1. valuable aid and imswovwu nt in accelerati n y the yrovdi t * 
maturiiy of plants, vines, v>* mtuM sy cereals, an l the flora of flic 
v 1̂ ' tulli kimulom. of md n’s, and of animals, f<>v\ls, fishes and
birds of tha a lima1 Jkin .̂ d; m of V.eunj;;  and that I do hereby
dt'da re Id•x fellov.d:\L? to "Tie a full., clour, and ex ant descriptitm of
the «>pwutieu Of Vm u.n  i hr m ' "IS of combining the natural
Pydt of Gie snn tvunsnn ! WI td:mm;rh tlcampar cut yds.s.s with the
11 a : a rml !: ! i L •11 the wAl tra: n u ,: i d'td " mdi blue yd a.w or any ef
Id • V ns of bln e as inf1 i w > (O’ v i ■ d •y in van'sd pr yyedd^,  of
1 dm and whdo da " r, fro i v • 1 0 f id m to c'hdt of vdote, up t >
e 1 ml pun 

A, t-
? >i A ms o■f 1.d m an Ì win 'X ^  J;■ r :*a 1 o l* or Pc s calorie is

w  • 1 "W lì .i r to Id i ;n < ; -1 ■ *‘ (<L ti m phiPs or aniwds. to
a .■•■oh i h dr wd' 'i:,ul yrovviip m ' "W- I Pi-dr vitality, and ImA wi
i :n .n nt y  ; r ’’’*r ewe b ■ ie y al >0 i'l (du t - 1 * ¡m o m ;  any dm t!r i winy
i. .si i y ^ ; i t <if idiis  ̂’ k* e ; d 1 1 -a in in w1indi the jj ; in i i v y  ‘<WV ^
on.  f ecu <if vw- tra le* 1 of a m ■- -wait wy or yrapmsy, in win .eh
A A A is present t ; clear Or ! ; n i ’pot*ent ydum, and I> Pm blue
or coloured ydass, Proper von fila.; ion is o ifected b y  m eans  o f  w i r e  
o! r ’i ] » ! a • * l m tho walls, m sh o w n  at G, and w h ic h  can bo opened 
an i cd1 * > e 1 at pleasure by m eans of bin j; el ydaz d rad io s ,  as sh o w n  
a: 1 >. T h e r e  is also represents* i a t  P a hiuyed s a d ) ,  ydaml w i th  
beih deal’ and blue ydass, for changing the anydo of imddence i n  
uyr. *o w i ih  the declination of the  sun. These proportions of the 
in tu ira i  l im it  of' the sun with the blue or electric transmitted rays
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r . m Lo V' ' • t 'r 1 ( * : ’ ’ m G.e
t * ■ , : i 1; ; [ ’ .■ v , " 1' -  ■ -  " f  i" ’ ’ - m*

’ o . :o .. . u r n  -ut

1 (v ■ • : ; ■: ! 1 ■. I :' u ;h. h * i'h V <>r
v 1 . ; 1 ■ 1 v. - ' vi ii.* ^ u a s . c  vi' \ -------s a * l
•'J 1 " 1 *•' ' 1 1 ■:l*v 1 1 1 ' 1 . _ _ t •

' h h ' ■ . .. ' ,■ > h • i. < i, v> 1.< »I* y :*}.■.*!  ̂ l ; l -■'* a i ■ '*n n and
‘ *\ i p ‘ t . ; \ « ., . ■■ ■ > u . , v . ,  <>r i > J w  : n u \ i l l

, ‘ „ 1, ■ . ! ' > i , ,  ̂■ ; L [,, . v . ; ! -f n  u  i , 1 • i j 1 > r  * i i i 3

r . ■ ! ' ' ' - 1 - 1 y ; *, ■ .. ’ i ■ ■; ■ ■ s } .a ■ \r - < to I., sur* ;n e3
1'L k - . h n, • o 1 • U 1 * 1 > . ; n.; â  i' 1 1i . O' Urr a ‘d. U3
, - ' ’ - , . L f ‘  ̂ l m t f■ ! * ’ ,V i o 1 ( .i * y; ■ h■ l Oi* <.t am -o-oyves

, h ' ‘ • . : . !■ ■ s o. -r >..a e i. in' p<nnh m r,u iiuK hHiildmy
.' l \ .... O ' , '  0 h , ■, .. i Ida v. ay i >(' oTV purlieu
r 2 i - v■ ¡¿a ., -r n . - J ■ i'., ys u./' u. h ns i h'? < v ll j ? e.h.oj io and
v . J r ( , a - « > - i 'a . r a., i onnr O’hr:, in o.ui*

■ t' . ■ • ■ . h« . h l h ‘ o i! 1 U 0.1 (' ’ 1, , r od’uian-
. ? ■ , -1 - -yn wlii 1 J- /;s, i;h hy r n hui m,

• u * ,0 1
' s >r ;m ; . ,:, V ,,

V i ■'
!i S1 U HO ihs.t if1 til" V1S!’W of

So t, .d V'. ' - •' - ■ o n ■ r, ■ r ih -y y : • > ,V U 'i r l i 1 o
i o . q v:di,. / i ; 11: o 01 m 3 o ■ -e v to tl o (‘ah -sic a v[ electric
t:s . - ■ . :'Sv t h f.o Yari ■ n ■ i s U‘ ’ ’ . til',-1? 1 UOiS oi i ■ nil rih iyy and
VSU i.i a.s hi tho V r ' }? 'J‘* ! V !  of tho natural caioric an*1 1 »lilO
ehrou-is luhb a iii, 3in d« -......... , 1> ‘S ai ,[oraSO tho yrowth and matari ty
of Iji*i.Us ao i m.i amis d o p * n h i ay io m> tt their const it nti 'ii and

y; a.d h.;o s a1 > i o prô .M U'*1:3 test ha-ton y:ro wlh in tiio
Yt\oyt. 1 arc i1  ̂ th ? ! 1 for rornny ni i:' n a 1 s of tho
ani’ • .: hi'’ ; i • a hh: ..o von dolormnoo tho Ih'-t pro-
pmnh ,n - of it dural anri ! duo ILyht, depending on tho consttitution
o f  t l m  m h o ' l  a n d  t l -o n a t u r e  o f  p l a n t s .  I n  e x t r e m e  n o r t h e r n  
l a t i t u d e s  t ho foinu y i v u i  t o  i he  y a m s  h u i h l i n e ' s  ho a s  t o  tah-v t h o  
s e n ’s i v y s  p e r j  u - i i h i e o i a ’*! r  to  tin? m u ' l a w s  d a r i n g  t h o  d a y  w o u l d  
v a r y  l i u o  t o o  j o r m  t h a t  sh e n d  ho y i w n  i n  s o n l U m m  h u i u i  I s -  t o  
cdiooL i ho s a m e  p u r p l e .  T a e r e h w e  in? o n e  g e n e r a l  p l a n  f » r  t h o  
Cun-sunn i -a o f  ( o . ^ a n v i t a r :  -s, yu n  r d o ,  h e u . - . u  f o r  a n u n a l y  k r 
c a n  ho a h  y u e d  o r  d e w r i h v l  hi y o n  1 h m  r u l e  f o r  t h o  h ' d ' d u ’s t o  
c , - .a* ■ r . *i to.?  s h a p e  o f  t h o  y l a m  ]*ovti  o n  ho a s  t o  p r o s - c i t  t h e i r  
s ilia a aos a so a:  d hi s  hai l  l i n y  in f o r m  t o  t u h o  tore m h o s  r a y s  a s  
m  a r ! y  p "*p -o o v u l a r ! y  as p.  v* t  h- i H o ,  s > a s  t o  avoir! t h e i r  »hoi e* 
t ' o n .  A W  o m s um  s a k m e d  in bui i i in y  will  r e a d i l y  u n d e r s t a n d  t h i s  
p r u . v i p l c .  a n  l h ?  e n a b l e  l t o  iradco uso r>f t h o  d i s e o v e y y  and ap;)iy 
i t  t o  p r a r t L o d  uso,  i n  v v l mt ev  01* no  m a y  hvo^ e x t r e m e  iio'rtii
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o r  o :
i

i

tin* ' n/r r V • • . ’ - • • * : ■ - • i' -
In :• i . ' -  I r t M- •. • : • f: n ' i ,  - u ' •

o r  a i  L a  a a  : * ; ■ '* . , r  : :■ : a ;  c  : ■ ■ '
f-t a - 1  ̂ . ’ ■? n _■ -aa ”v , it > 1 o ’* v.  ̂ . .1 : ''.it
i *r anna ■ a cm a ? i •- i : ‘ a . . ■
truii-in.: n * _r i m i 'u(‘ i’ m. nan* no v -zv  ̂ a. n 
t i  m  LU ■. :n _• o'. m  ii ;  . :  n t . . a  /

Leo, ;  , nr*
1 1 ;. : i r * *' -’ . I t ' ' 1, > ’ : n ' n  ‘ —  *r . " . ' . ;  - :* *

I Lave L " i, vo'-n ron-al m 1 y - t r ;  -m. 
tLn<m mm my mm T a. ; .a n *.:'■■ dm . ; a v: •
Oi'v!..ia a L v- m m a s oj hmm i ; : ■ ’ ' .. —1 i.i l 
inn. : ml d ‘ : < ‘ .e mo tim ; a r ;  '■ my : : - / !
mom 1 !i . mdmr y  ■ dm mm dm / a t f .
p mm * e* ” a  ni d a r a y r a a i  t/'e'. ' i u  mm; mm m/

emm aa.ii - m: » 'a  j iL o t an. a '
I  ' • ■ , m  d  L  1 y  V ■ •* ’ . ' 1 • r a :■ v  , m  .

ymm, dmm y mn ; ji;.!. .d. -a Ld. ' an-. f m a md r t' ■ 
fd d , : -  ; . aii. n:i 1 t a ■ n m : i.-n",T r .M d mm? r n '  !y r 
ran ' L .  * r -'a: on dr d. ? i: L n -a aLi5'-1 e v.1'; . n:r”
oL • a. a vv . e la * i /on v..; ; . 1 :L .a e. je:n:a L : ; .a. i a L i

1. _ in tn --3 e.nver; :.ia o'ina ann/’.u:-. r-V/.s ar i;  •’ y. 
I* : u- i l' 3 ;/ \ j } '/y -r;/nn oi luavr.! L.;L: a- ■! i „n-
Ij . n o . i “, v.z : e a . t (.■£]. itnra; to cuo oi L i'i / i /ui, iL t I n 
t;i v e:n 1 :t ’ ts y in vey v:<! Ie< it t,l Lin't .̂ lat v
t:v' t a - a* / I u  t yr *; of m.tatal an i L'lie l’. 1:.: vv.r,
a ’ I ; r a-r it n ! . - ;  jir m-rti * a tl'O tni n̂”/.! an1 ■' L 
t t r : . at:.* i oV -trie. liyLt; y<-t I do not d >nht, tl.at
y r  ■ *
L a't Vl ■

•1 - i 
- )

h a v

. i a 4 1 td;i. y ini a t\o l!tn ■art :,L oryanio c* : - * * V : • ' in
in! aii' l v -id 'a ore aim. n may bo i  n: l . ) ' ■■ ’ ' n 0

•1 * _ an l vindiziny y  )\\n is  c.n: TA cavaoel:;a; 1 .0 l’a-; 'ns 1
c t, and otill i;nm i»rO(iu'ztivo <-f y,_'« ’1 m enn:■ ‘ d ■ a

roands. la laeso cun oniiawL w tj jl. L a v e t.. : V JVCrod a n a
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, 1 . -t a that in -  twin n . T  ] f i e  i; '!.*’ v f  the fo la r  i , r , n  hi its
. T.  e L de mv '■> of W ,' i.-ity i11 r- d  .j-, in tv uni inat ion w u h n a tu ra l

I ’ ! : ,  i in par m v i y  m r and v • A u v to the vei-v-t at h >n and ¡ f f -
pr ; pr i im ip le  in imt 111 v a A 1r , >; f  t . * unit nown am! w v<m ! n-lfi e
n . h.Zv l ai id a pj i ied L > P ’V e T r :d 1 ■ - , 1 s <-f i n c h  1 ¡aim'  \ alue i -»

' 11 Vn ■ w :n a; ,  11> ana :«•’• . u u u a .id her l ie n i iu re ,  bath as l c l u A s  to
t, . ue, hi f  m : i : . t  < r o o m

J Am r  :ii o dn •<■< >\ i i1'■' 1. I V OVO l-fee T l and pnmuAe. mewia l and
sp'i A im T  A \ m y  in t J 0 tl id  l. iv e< 11, id . ; h>u of 11’o iwh»rie ra y s
< ; ; ,, e - Tl an l the oh ei i■ie. 1 me a  . ; i ' T a l h  > til V ;he  u A 'e A  of
ti i ' ■ i - i.l V, t ,ii' n . ! V O S  SY Mem v m *'a.‘_' n a ' ■ 1 the s eer -  me < t mins
of m -i n and an m als ,  i t t l.eiv 1, 1 l’e f e ■mm. s an import an t e lement
in the treat w e n t  o f  ul '1 «‘ " 1 e, e g  A,m iy  such  as lm \e  A. cemo
cliW-Ae , or in Mill hr.nn d imum :Vi 1 'V' Iho H - u e s i ' ,  i :m; mrat«uy
or■ p A w lit!nr i f ' .eti' i w, : 1S it  \ iw i ; , s and i^iw s jv i .v  ̂ , d a c t iv iy y
a 1.•* i f  si ■ k t ) toe v i t a l  cu i rei m i . at V * *]> t ee  j i . a h h  un 1.1 .paiiVvl, e r
l'e IV,-i them  when  d A.» n A n  d o r  tier. ne-vl.

l i a v i i ley til US ill ii y  ([« Mmu i I . .V  td >m, r y  and inv«‘n t ion ,  wduit I
chr im ,  a ud die dro  to Jut vo m i ' v v l i e  ]a e h y  L e t t e r  i  a tent, is

1. h i iO metin' d le re in d <h -> u i r U u h z in m th t1 n m u r a l  h g h l  o f
th o sun t . aimin'. I n  d t "O mm ul 0 l a r  eh. ss, a .e i  th.e L ine o r  eh-etric
r <1h t r  r. tys  l .  a won h ie d i n '  i’ r il im .n , .] ui pie o r  v i . L  t c; ; mred
t_f ;ae.y n r i. s e y n iv a  A w  , i l l  the I T ' l  ‘V v i m  and gimu’ lh  o f  p lan ts
am i a.h t v  A sn A A a td kb 'y  as h. _ , ,, j t I f . i l l .

2. T h e  L e n i n  d e s c n A l c -e rn W  1,1i e f c o i  nerva lo r ie s  and o i l ie r
l u i i d i n :m, w hen 1 ho r  <-i; V a is 1 t.s L - ’ -r o f  are  env*uvd w ith
a! ‘men in i A g  p e r lh m s  o f ch u r  timl he,: o, p 11rpIe , or v io le t  gums or
A y dvahm is ,  as and f  w i ! ■ e pimp < " . s j.,.'t fo r th .

.In it s t i tm .n ey  t h a t  1 chhnn ie e  a! i wo, I  Intvo hereunto  suh-
sc ribed m y  nam e in  the pUM'U- :e < n* t '■ao av it nesses a t  the c i ty  o f
Philadelphia, the 2dd day of June,  A. P. 1 -71.

A U J L A d l A  J .  xLLEASONToN.
Vf it ness os :

H. T i nison,
II. A. N a o l e .

[ i i . ]

I n  the -winter of the  y e a r  L A  A  I  ca l led  at the P e n n s y lv a n ia  
Iinsphul,  on P in e  s tree t ,  het\v< en .1 h d i ih  and .N inth  s t r e e t s  in tl is 
c i t y ,  to snyyo.M to it s  o l iw ers  the in i rm lem iA m  o f  rn y  p lan  o f us ii y  
the as .ionae. 'd  l ig h t  of the sun and  th e  hi no co lou r ot the s k y  in 
a l le v ia t in g  the su ffe r ings  of, and p im h a M y in  re s to r in g  to health  
m a n y  o f  th e ir  pa t ien ts .  On being presented to them , one o f  tne 
re s id en t  p h y s ic ia n s ,  on h e a r in g  m y  nam e m entioned , aske 1 me i f  
1 was the author o f  the exp e r im en ts  w i t h  L ino l ig h t  o f  w he  n lie 
had read i ' l l  account. O n re ce iv in g  my answer, he s a id ;  •* I  have
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" ' 1 i ' . n  /
n " • i };; \ d | tl (l

i: v î \\v<à i n • ■ ‘v . ’d a o; -ha
A-1 h .T ,  in }) r n :  1 l a i O ' 4
C* no mon i 'y  A • ” • m <■ ; h ■r '
il 1■’mut*a ] , 1 ” > h h -1 c\ , d * a d
on anirnai a * ■ t v ;;  i d a' d f a 11
am 1 Mini d o ,  d o. ! a t A  o; d r w
r r >ü . ( . t ov ■••d' *■ o; tho
I ra imind' n ht ; ho !-h'(* 1,,-h A y r
T h o t ra " " ' a * ' >r., ! i '\\a ov. ', • n

ai tho lia* ‘ ot* tho A  -a o v
ma do. ,M o i 0 \\--m la ;O -'h
the> rxp* r : -n o ;:. had ' i 'i n a A

I f  t i c  K o - 1. n , r >- ■ t - y
o r  in o m  ih-- i ;n a * < L’ i h o a ' i < 1 «
lut i ' tn a ry  ad hr !.. ( v  , .-u i . ; a *

n a m - —  ■ f ht- m:A wd ■ va1 ;v>
ao: m !  }*> ( d ' i l  01 i a ' * ; ;
t oh*, y o . o d h  * '> A m i îny
1 An i h* ” ' l ’ a at s . 1 11 : -, a o*

o* l n v ] : : d ■ * a h r a ' ' t t ’ •n to
s .-no  ro ro n  hah* 1 ‘ r \ |  1 ' ,1,|ot"|
iad ho -ii m-a io \\ : ; h Am*

h « u-' * d ta ino iu n v  n 1« 'd ; l
hy I  d A  ->\ oivd !i lu A* ;l

t' \ . "  i i i - i i t '  i r  t >11 i  It ! 1 A  >■!.

t 1- o ’ ; it ». I ■> 1 V e i l '  1 : 1 ! * \ 1 * i n  11. I l l *  

\ ' . ao i i , * o - j H’l :: v*n . - A -  i ! >* "¡1 
*1 to V l 110 il lp v^ !*> 0  t i n t
i n ^ a r A ” “
t i / . a  t \vr c m  mm !■ >n lo n f  >r 
, i ; [ i' -»aO'-v i ‘f  i :. 1 a 1 »A a ’ i i h vo-
yj  -n a 11 d <> i!* o \vn. \\ »* r a n  r \ v u

Cl < ’ 0 • A  n - ‘ i ’ ” ta  ’ :  ̂ ‘ : y* --S A ‘ O’ ’ ! J. } ; 0  O A-oil  11» » >1 > ’ V t ’ ' r  t 1 ’ '1 ’ l
rc*o.*nt ]»'-.< o f  AAao--* a* d Jo m  in * — ion wo th in k  that it no d-f 
havo  oi <a . [ t 1» ; no, ; , m  m  -<-ooo o i ’ lt iv  r \ ; u i', :m c i i t ‘' w m  ; A n  
the  A<ri ' iT\ o f  A n  o A - . r h - d  ( ■ \ ; - of 11 > o *n '  ̂ o f  F ra  ok ! i 'l, W nnMi liM 
no an try  m m  an 1 n ' - ü r . i  al mv< doh ■ I *d t » A n a r ,  and A - n  o : t,o 
naine o f .Kruidddnhs A o n *  md A , han* 1 > - ■ a a-sooA toil worn inn 
annmmc-onn m or’ d A rm n o A n  in yh  v d m  'fu l l  do no d m ro d n  n e i i  
to those oi* A ra l ,  k id :  id In", oil*.

[ i n . ]

T u r :  A : A v n v r  : Tm  O n a x — In  A r m e r  ad itA im  of th is  n ro n o ir  
I  îiavo a m ' i i ; ’ r[ tho oi A m  <>f tho d io m o n i  to eAet .*Ai t y  in the 
u p y e r  a1iMO‘ f m ro  d o -n a m  , n y '  e a rA m io  nmd gas, fu s in y  tho c*ar- 
111 m i . Cm i y * ■ rti n y  f o  c n y n  - n  in t o ozoîuy and c r m i a i i / . n y  tho 
A m A  oa : A n ,  u n A r  lia* y rea i  erapt nou iny  p o w e r  o l ’ lia* A o - m o  
col<i tA-r-1 ] ip'V' in n y .  T  e A f ' o u ' m n  " ; i y n  A so tr .ew !m* novo 1 
i A a  is ¡.y- Ai. Ih-Am m ann-s H o y n y  in  u p a y e r  ‘ On tho
A'-ninmd Jh y-/in m  o f  S->i > ! h A f r i m /  w A a A  A p rm to d  in  tho ht eao 
X-o/A ! >\i i'r.ni v  * //' /A m m  r. î !  * o : i a s  t hat l A m A  is a i w a ya
L A h l y  of-' n A  w i i - r -  dkom U'ds a h o im l ,  and lu» i n f  n o o a  ¡¡¡s 
oyodon th a ï  ;m s  m a y  t ln o w  nome l i y h t  on duo io r m a l i  ni oi th a t  
L*e m d’
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. i i \ \ , e e . |
i  : /. j

0 : \ \  ' ‘
i ' a * > ’ : - 1 r •<* * e 1 a w  • * w • > ■* ’ 1 ■* o<e 1 ; e*n y

I. " , .̂ ’ : ' ' ; ' "  ! 1' i i1 i i i. ■ i' ( \
1 > ’ 1 "  ■' ' ' ' * ................o . - t .  > - w,

]■;; - 1 ^  x l.i . < c hn i <: - ■. ■- : 1 ' ■ 1 y . i :  h e r o

ri 'i:• w v iy yw i  f  >r your  h . dai  w in - ■ h- • ] ■ ye"!' tr adhy,  I
l’riiuiili,

Y e w  ri i T u 1 ]\t yninv,
.  ̂ * T. A. W Y L I E ,

[ Z h „ o G  Y .  •: ' , ' *r T f ■

hdiU h • 1 m
Si o, r ’ G iu wu uc u,  Oa , ,..E . - , . . ^  y ;

hi Y 1 O
[ ,,.

\U u U.\ i U. A L ;

p a i ' - r  ' r> , ' e7 y ( i  / ,s\ n ■ \
1  i i O in/ s at o a m e i b ho n. u  :, .ol y o t e  0

j, •• 4 and research.
1 M, . i. ■ n m Susur*  in mu- ': /  E  : -

a n a  id:t i s  y ou  for sen. hoy u.
Y Y r y  fhi

Guido. rxsA.o.xio::.

io  m i .

ovi  u es c a r e ,

( ’’TLE.

[ M . J

[Zv- : Yt 1 7 ,n. TTYu 77. ; Y  ' ‘G, J Y  'r c f . r e m ZY T r .z su ry
e f t W L . L . l  Y - ]

A i I /,xi E l e a s o x t o n  :
I J.;a\) lYEiyoi thanhing you f r  tL x j awyhEi you sent nw, 

till I  o .o u lu  i i a , t  read  i t ,  w in c h  1 L a v o  c  ov b t o  tw ic e ,  w h h  
very yre;^ interest an 1 yEnwre. 1 c e x r W ' E ' e  you Mncetvly 
on the dweovery you ¡mve made, wo eh i.:.;s0 i 1 i only he yrenhy 
valuuh.e in EyiicuUuro and lieu heallure, but in many other 
mat ter» as well.

Always faith fully vor.m
" V .  f l .  I I E h b i d r i l .  '

Gen. Eleauonton, M o n d a y , 1 0 Ih Ju ly ,  1 :.Y L
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[ F r j m  W m .  A .  F  - T' t : r  A . 7. '  \ V "

1 uaut G e n e r a l
A\ij  v iii/ i i

I l.uv / r /u 1 it a 
t aery will ] ;r 
s "i.iiC j  of no i’l l a  1ta re .

ll.uir<j.id Cj  ̂ Aya]

?A0 W'a; :••••/ Sr. ,  'i
P it it. A! 1 m  a. .a, A .  p a-; -AA, 1 F 1 .  }

> v: ■ ’-ah!

G e x . A .  J .  P l e a s  ;-n t o x .

I  a at, v, "y tra y y. a>' ,
\y ai. A, î .\ L’ A. A

[ Y L _ . ]

[ / G a .a  ( h e  Z A a .  J — .A  .7?. C 7 a- a, 7 J G ’ V  r  r  h  a a
o f  the L'/a .GG F ;  :Us F  hG C "'Tt f f  GG y A '  ]
* . P A  A  I r " a A — a  )

I  ’e a r  S i r  :
1 tea:. !v you for a copy of the th’" 1 < V:; '  ̂ G y " ; r  y v "  h:y 

ti i . s irf ’-amo of the Ka'  c h-ar of G ‘ Gya” I r; a e '■
1. / iiop' u*i :a; a of y . - " r  h i ■■/ 'Vary, a- r a h ! . !a  i '
la.-A ii a i A-«‘If iaGehxG te you f a y ,ar a 
iui e x p er im en ts .

With .areal rc erect, s ^ ' s« G
"  * * JYS II. CH A M PLr,

G e n . P l e a s o n t o n . .

" ‘' ‘o ‘ 1

[ I X . ]

D n a a a t . , a, a t  o r t .
J  .  L ! ’.  .  .n t ia .aa  a .

l a w A A AT Gaaua
w :u a a o :y  1) :-<y. it l i t h ,  .

A ,  J .  P l e a s o n t o n , P h i h a l G ’ fh a , P e n a /
Y o u r  le t te r  o f  the 14th a. •t., 'a ha ive t o y o 1ar im • A l i e n

e x x i  rue r. in  c l i ra ye  o f  the  .A jyi euh a 'ail cfa "*S o f  thAS < ' ‘*i '-n
uj - a  y o u  to vvito^ss the i a f ' t x'.1'■o o f  the “ Iy]V’0 Coh >ur of ; i x
i i  «level«jpin£ to <\ \a ■«r,  f j I ! a G f  , ; A Teccivet!.

Jn re] !y  y o u  are i n f  >rm<'Gthaa. 1 V L  ] haah as a l  is at p r ‘'c;s
f 1r.e4 t > hi  ̂ r  i v a  hy aiak11 a •a In; t a leave Trill he y i\ -en hii-'
purpose o f accep ting  y o u r  it i v ita that, as a IS lie i:s a hie to

V e r y  r e s p e c t f u l l y ,  y o u r  c'/e h at - •e rva r t ,
YL i). LlP.ii i MTT,

Commidc'io.'t'
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i 'jirMrNT 'M'1 rru; Interior, !
P aAE . r Oi i- :<'K j

V. A ... s .L’ov, Ih <\, A “JU':t I'Jtll, 7 7 1 .  ‘
1 A a  Is- 'a h  ;

[ 1 uve :■■) far rocnv- -v ] f- in w  ]■)•(,. iMn^n m g> he aMo to pay
. - i. il vi dl in CoJMpIiaiira Vv .. .1 \ ' 1 i I' 0 : P A . O !, I > I' t A * ‘ pllTj m >̂ 0 of
• ’ i ; : j in : ;  y o u r  iiu]*r'.>\ . : ' ' i ; . 1 < 1 m -i i .■• a r : wfc< : . > , - v A ■ 'IMA

1 1 ' 11' j1 , v to Ira . C t I 'i ■ i < n ! »' A . .V. train oil P'A’." i.iV,
. .__ I tiiciviuro Lv* d a r  a - 1 a v  d v  [ "dr  u r I P .  Ài.  *  *  *

IP g w  i'i ( ! ! v,
j .  i d i A i x r p n ,

iPr.0/A/AO.
■ I. o. A. J. P lEASoN. , X , xm.!: , .phk , Pa.

. ' ■ A  -
r  o f  t h e  I n t e r i o r , }

' k. j
VÀA. .w _.\a  J>. C\, t i^ o n U r  nth, 7 7 1 .

. . , . i  P a n  n i  a l :
- - , . r  d r a A i n g  arrived PP. i v a - o g g ,  a n d  t h e  p a t e n t  avHI n o w  g o  

. > P. b u t  a\ i i 1 l a k e  iAo u. - .ad 1 ; : : ua

i.!io (À.mniis.-ioiKr y e - P o P y  r 11rodiuvd General Tlahcwk, who 
¡; S u j u‘ m ■ 11 - n da ’ * t of i id lie C'-nurds and (heisulPng iP  gii hot 

i! o iPnrd of Pii! .ir VP ik a The o1 j. et of his mil was to learn 
Pn.Prs io regard toy;  \\r r-r,j/< itn jniviAj, 1 lit.fi a pPnvnit 

i .. - v-r \ ; a w wild Inni, al iÀr ( 1, of which hr dmovd rue 1 > write 
io you, aPPng the } ni\ i l .  no of li ing y >ur invia.ih»u ijv.n a 
g-rap-ry vd.ioh ho P i v a  ih Png rp on tin* Preddv.ks grounds. 
,An n --vmr direch'd io 1! e e v o  of iny P f  or (PinmpAduncr of 
P An: Al A ili IV acni Ili IU pro Hip, iy. *  * * *  *

Il .vpeotfnily,
' Paneual A. J. P e e a s o n t o n . J .  PidAIXPPD.

[X il ]
P a r i s , St/rfembcr  P P / p  IS T I .

1 ! FvrrAL Pefasont; *\T.
Imami S m :—I huvo just ree.k'^l un 1 reiid wdtli great ploavire, 

o o i r  vn i'v  in i e r r s t in g  p a p r r  troni ilio Garch ì u r s  J l  nP/Py, o iP\ ggrsb 
I . 1, ( . n irn i 'n ing y o u r  o x p r r i in n i t s  uri thè action of c P o in v d  light 
■ a j laida and auimuls. Yoii odi lin i in tho “ Ileport of tao
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-  ■ v . * ‘ . y. i  ... ■ ; - ■ * * s.
a - ... i, ia t r « i e -v, .. . . . - 1. I o . ■ - t . . . .
i i  o .
’ l • • I a :

< a..Y a* V' .0 ■’ . ", ;; -  • L
i i

C v . '  v . , : ■.a •. 1 . . ' .. • a k a o .o b : ; a i
( a f. .a "  ̂ t - • 1;. 1 ^ * )

, ■ ,1 ■ ' ‘ \ - ■ »
i • -  r . 7. . . ■ r ; ‘ > : »
c ! i A a ■ . a '
t. •

r l . * .
' 1 ( - • 4 " *’

k - • - ' • 1 < i

i y  . ;  y  . ;  - .• V -7 A \ : .... L
c . '• .. i V, . - 7 . ; -■ - t' v . ^ vf . . . ^
A . ■ i f  _ j ^ ^ , . .7 . . , G . - ., G L .

O .x >. -
I U .. 0 , *._ _

j  i IV.;e bln ,v.a f a a  i.i :
a ' r " '

(—
i 

L_ J

' > , - T A  ̂ A L *' ;  y rt
G " \T, A. J. 7 ;  r.\> v ; ;

 ̂ ^A ■* J

] -r au 1 m* av -.a ;A' ■ V.ooV ‘ of 0 ■\ 'boV 1 f  1, V n- V-- . b
v; f  a ^ ,■ n e -1.■ As oi' y • y i1'1Miyl.iot. A- tor a a ■./
<•a a u l  -a :; i or UGl!. }':V i ■■r, I 'At »A i a .\ :,o V» - 1 1 sv i ; . ; , ’ oJ
V a ' o.Yyab.Y ol. ' >! 1 L i •i f: .7 01 AO c»i‘ o dnu, s i lb;’ ; 0 <oi •Yo ' vf , 0
iT. i i f f . 1  .wV 11rv sl ,'f ;i yv oil linn l \ S U V A  1■'0 ro:, A . 1)
ii o l, m Art unit1fby,  li.is i'op ji'LlViC ii J b 17 bo-oa t> ; b fr
ifaiuf  '• of in oUL’ lluYV S A a ! I yn;i i! • AViauyibi  !:• o -o ,  yr: W
(! > 1,0+ f * r u ai 0. 1 oi Alii. t o v. oy h . y  y t -> ou' lo a ’L y . ur g s • or:-
] : j :. : * ' t v.y v< vk*. A : i f  o i\o> i . a.  y  il L : 0 l\ u 'o i A 0 o o; ' >
y  , ' 1 ' n n  on 1■■0 V TO ii. iv a v j ! 1 do . lo l o i  \'oU: y -■‘•i u
i ■) a 1 in tiio ( v /; \ $ h A (,f ; f 1 ] U i i ’’ i, v, y
]■, ' t i•L1 <l in V'■'IT Ii.wL.o, ,!*..>i a  o to j ' ' i '  ̂ h - • . 0,
to > r o - : o o r ¡ Aii mo i i v, i : ■. 1 lit a va if A M 1 t . 1 r t o  a < r

, > f  y .o y J .u . l j.' O (( , ; - t - . i , f
] nvc tin*, j j!, * v •. nVO O) »'<■!! 1 Y' 1 A i 'Vol’ VMi v ]»o ].\ . ' - b • i - ;i \
o>a ".‘i'i ;n* a ‘ 1 l«;’.vo s a 11 1Y. i' •. . 1 ‘T 0 o y t-) ti ■' io O ..i
o »*; •. v o ■ fb  i ■’ 0. \ ‘ 'V 1.1 l j .. L■ J\“' f od ill tbo s f f -  <U i' *1 ■ 1 1 ' ’ ’. 1
] ‘ ,r ■; J t Oi.'d ill 1r.v so. o ,  i v*. L>o-i*u 10 l'.iO i ' . A ■ l
A y  io if fire. A *  ̂ V o

I r o , . v n your moot obed.io111 servant,

Aid a ;  1 ; r u 7 : r .
5 l Kuo flaziufn . I L f  A A uznrin.

Digitized by Google



( J

1 ' .

l o l l  S :  l u O o  d i r e c t .

\n:\ i :*v. l :
i :r ? .

n 
S j

Digitized by Google



35

I  :  - : \ v ; ]A : : Y ; : r ; >  i n  c ' A % A ’ ’ * f " Y ' ^  -A ^
c  • - . ■• ^ y  y  : . ■ r L ■ ■ -

i. ’ * . t - - ' ’ V
0  Y : r  -  ■ :

■ .. i  t ■ . 1 1

I -  ;
. • - , , , ■» i j , , , ■ -  " Y

i- ’o r  i  t o M A  - ! ' o  l A v o t y ' M y - i AA,  ;  A A r  Vl  j ,. ’ . 1 i: *. o
t • ; i  >r A A i M . l O O -  Y . [ ( |  T ; i  j ’ ‘ i - i b  y i , 7, i ■- ' i iv>

' 'J  ' A " ' - ' 1h M t ; y  1  M m u y  y } a . n  i u. ' . iY-' t i l l  A , . . >  Y ¡1 a .

i  , lIsv.)j ; i  11■, ■ o  i Y >J 11 l u  i 1 a' . V . -1 . Y O W i l ,  iv ; ; . . i ; i . m1
Y A M ; ,  > v,'

Y V i l i l  M . i C C t ' d
. »*:. I  J i Y .  y  A  v\ i A c> j  '■

I  a:- ,,  .1 ’ * r y ^ 'o  o
I I .  A ,  '■ 1  ̂ ’ A "

e c  t a ~m a l 1:. Iv.'O ; : : .-O }  l
v r i l l  L o t  ix-iui 'll tLo iu ,

t 1
L -  > 1

[ 7Ay .y  M M o y  : /• M.y  ■a y  - My , P y y At , A-M
7A . ... : . . y  A \  ”

R r .v .  TL  A .  D w y -y  \n .
T ' v a ,: Mo. -- - A A Y'- V ' V  D - , r ,y v , ' v . ' . I

dlX Y :■ : ■ > *• • ’ M ’ ' Y . - A ' . . .  i s  , • „ •’
I  I.tv - YYO • y : AAoi:  - r  ■■ ■ i !

Y ‘ y A'  - j* } ; i  -i i ■ ' ,; ; i i ‘ A . ' ' v ’ \ - M  ■, i , , _

b i o  l i : A  m u s t  <Y U ' C V  O O O O i C l O O l  It) v V t ‘ , ' y  i n  i] ,<1.

v c y i y  y . ^ d t u i l l y ,  v ' ^ 1 ¡ "j ,

i ; ; ; o \y n .

[ . W i l l . ]

[ F ro m  th e  R ev .  B r ,  I T .  B ,  <ui ehi'nciit J A yAy  o f  AAAyn/,
j.*c(0 X w7i.J

- ‘ ‘ *1 *'* D - ' 1 j   ̂ J ‘ v*
M y  P k a t i  D r . D o  a  d y  \ y t .  .

SiiiCO I wr  )to  y<ui y - v t m b y ,  ( I  Dolu■ \To iiiiD.i ' i i : . ;  ?■ v i ' i ■■’!*,)
I  h a v o  r o t i l  t b o  y a  . , A ,  K  A y 1 „O,  V ill, ' '  :. ; . i o .  ; .  u

a h a  ¿y ! ! n l i ' a L i o ; i .  x  Y u • i 1 (. ! 1 t ! 1 ( I II Y Y. IL t o  Y i a i . t : . ! f t *  u j O i l

i v o r y  p a r t  o f  i t ,  b a t  11 . f ; j i y  y I . t ;  t . t l i U U  v> V ( '.J ! , . n J

■ Wl ' i t U ‘11 i b  i.'i ' i f  v -  U tY> i 0 ^  i . l v AA : m ' . . v t o r  t o  1>Y) . .'1 ; A i i  )

I a ) l  o c u  w l l j r 11 : . . ' . l . i ' l i : . a . . . , . i i * . . a . , ' '  1 .; 11' a l l  1 J J, l

L g u y  o r a .  1  v b :  A !• </ A  . ■ ; ‘ 1 ' ’ l A ■ ; ^ A  A d  a i v _ A Y o h ,

C o u t a l i : i n ^  c o o v y A a i i  ■; ' M  , ' f Y i , A t  L A  1 A A  A: .  A

»1- L W y A i f ' Y ^  Ub ^Vu'. V ' . l  Y,
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~ i l .  A . ' i G G V G  G \ \- ^*^1%

L ; v  ..i A :,  A, C j l  Cv Gr  ̂ r t mr v, z* t -7 r  to . A - r  R v j A  r G : , , ; r
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! o e i  c ' .u ■." .vu . t t G; j  i t ,  mG: o f

\ ‘ ' ; • ■’ G to u ■ /  t- t IT y  d - o  o i l f i ’i -:d A .  IT . ,  r f
<'■ ' ' t f  v -o. 1. v  *- ; a ‘ 1 t o  i\ G y  ;i to  i , ' * d  m ) v e r . r
i - \ 4 ' l i n t 4 o i T ! ' ’V 4 ii id ' ¡A T  , IV'-“ i v y  y,.-.,- v . y :;,
i ■ • i , '■ r  ' ■" 1 (.1 tGo ( ' ; _G' ’■ ’ ' :  4'J A A'. . '
A V 1; . • C't t l)0 :■ ilGi 4 : t r  f A-, t i -A i dG . m r v ' G - j  a' 4

.1, ' ; ■ j4 , J. Jioy-A k'-e P v ? A A r - ' .  . . d. 7 . v. ' ■ jo ] Gu 4 4 1
a . i , • ; t > Gu *? 40G-m. vGll i G A >4 .■ 4 h: • u v y  o.4r  G . i l  :a
! ■ i * i ' • -  ̂ Oi }T 4i’ , i i. JL )' ’ o T 4 i i  G : ; ’ u Avlr> vGG, I
U .. t ■ ■ , , o ,s , ! . i u j ,rr .1 ‘ 1 A - ■l G ■ 3 t o  } 1 0 i t  ]t t o \ ; 4. f: .1
m ‘ ; ouoG ■ ; ; c  ̂ i./i  ¿"4 i G : y  i ' ,d 1 3 V y 1 1 . j '  l a r'i ■ y  ii G i-
C L o ' , 4 1 V  1 a  1 ' ' :n v < i t G 3 7 G 7  ; j ! vvvI G,o
J - G a G A  i G oj G4 c G ‘ j . i

; >o ( i* (
.T '1 03 1 4 y  Ci. JLj. i 4 4‘j r y

i • ' - .' '■ v' t ‘L t '•) iVT ‘ GT G All G "  G v ; x  ( ;G A.r. ;! u  i  v i
r  ( - u • , ; . i t r . t  >4i v u : li J 10 T . J r \  u ; >1 c t i v o G  > y o u r  v y . : c  ; : l

V il J-. : . >’ 4  ; o  04 o ’.’ > 4 -* Gr .  1 :  iu TV .. i ! ; r. : 4 ' ; 4 ^  141 1 4  >4; j ' d V
T . T ,  l \ ••'i ‘  v . - ' l  iv y  j : . :  i  g « ‘t  it t :  i . <1 i u  e v i u y  y . j G T  -4 O :G ’ 4

j i o l i o v o  m e , m y ^ d e r . r  G e i m r u G  y ;  " .u - s l u e u r j t y .

c g ; : , g g  i
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[From  J .  T. A lL n , o f  PPoyorf, Kmtucl:yf\

Xrwrmrr, Kr.NTUCi c y , 2Ljy  PPP, 1 : / 
G e v e r  at, A .  J .  P l e a so n to o ; ,  I P  u .A n rr io n iA .

P EAR P i r  : — I P  nil* <Pns m*ad fava r  c f  2bd in si-., v * til  paiau-hlet
lu-i1111, s o* ivh i' h p ' ln s o aa.p i. t i .  v s! -n.n re tbs  ad s .

1 rea« l y f u r  t:, m i b u v i i • - b - it 1,-ve.d and fa l ia b u  Pori,
va,it s anar/> a1 i a t 11 i o V ‘ n a i f a- dl .̂s o  i i,-o t v P \ a ai Ì y  yon  a end
ci r\ aatier's  aa,b tbo ! 1 i P :  d. • o d , ,as  and I*. •■iecd o naP :- . :
a n i al a { 11 w u j  a.-uoiaraba d L y  t ' i^ .r  g t a .o l  a ..<t O Aera i ■ = d J K
da r i • a - 1. re t i > ; : s.

Y '■ur ubitid and v i -i,on b av '0 yonoi ra j  rd ba j o ti - o l - ' , y n : ! i ! t  o f
il i nvlam t!ora!"*!o ”  dori > of IK it l i re ,  a 1 <1 t dadnatabL J .< r
charde-rs  groat  yinn-iPaal l iu iP i  tb .P  j a 1 lawe P a n  P 
in an abyss Ita.» ]>nP-end jP'r ovati rasiba e-a^.y ! e> P; n. I T y t 
sir, I d ) most  sincerely c maa .¡1 abo o y a ' r a  i bo n P h o r  of  n 
covary r a r b b ' g  in groat  }» aebwd aabao v nil Gemo of  Aw> 
IbeVT 01, IPdtO.i iti, 1 W:V1. d C^naiC Ì ’ i you V'bl PttoiL 
ii<k <.jV! u cly re warded, b n a 1 * 1 P ' P b  , bbe : : * a ae t ru> nap r<a e
iron a «batto r y o r P e  oPo ni by f P '  a a ;aam a P P .  p a t  Idee 
r a ! w  y<‘ur grand dm u y  (j > Pay w;  i P a y  in ywar 1 ■ 11 ,P. 
jaaiotPo, and not  until tPmi Vuii, y wr  y mP uii n m bo baby y   ̂
e ia ’od.

I  !i'>v' in deny e-rpofad P \abam la van, o ’ ibo P
i 'Wit  ó f < a* i in a n . ' t i ’r > P  w b b  \ ■' ' IP:- I : <nb b P  a 1 
I P  b ;  p.a I ro .y  I P  e a o l .  ; P . P r  . ' i i a b  .
1 v y . . : r  f Po  n-ewn Y  m t P - L b  , : . a a b b P . d  - r a p .  a ,  n :
1 . • i i a. to re to P-o f  P  2V . b e .P • : b : not re b . * a ,\ •
y o a a i a ■ t daP vsP o ’ b * J U ■ p  l '\ tab. : Pa P  a - b ib t ;
p r i a  Ij P a  m a y  b -  - o . a p  .[ i n  a  a ; o b ’o - -o v ; . v  i P o  \
P a  -e »y,, ;  (.vl; \/,f? <Pn pn y 1 -, o a 1 ■■ .bp a - n r
p* P '<0 b;,,i ai owb o Vi a .'a Pi P  : ^ • P  P ,  P  ■ ’ a b
I!- a ; y.an any,a ; -a -nod  “ < a. P , lP  r -  : ,o. a ,  a ca , i; ,
i f ■ n-, i « • P ,, ? j  i l w a t r p a  a  ' * ; f . ■ i « • ; ; ;. i i b ; , ■ ■ 1 (. v , a
!, ab v  1 a i.h mat e a r  . , J  Ma,. am . i a ' ; j , . i ■
la 1a *  in i I'M' "a o an d T; , V ; 1 ; '
y . e  r  i at in l t ’ iV' : 11 -■a I  a’ t !
ÌP ■

a. V- ri a in to :S nne 0 1  in
| 4 11 i t  \ e k

b\ :Pi coô e.IoirvVLa-n of yr P 'onb r^co'' '̂P, I  reo, door air,
Yn :e obalPnt servaiP,

J .  t . a l p ; ; :

I v ;,I confer wiIn you tmoPin  ̂ ;Pc n:\ai of territory ab:s'
h a : 0 * n P  A\
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Lx:;¡.i
[From J ,  T. Aldcn) of Aft ir port} Kentucky.]

N ew p o r t , K en tucky , May £617¿, IS?:. 
G en era l  A. J .  P leasonton , P utladllimii a .

P ear £ n i :—Your este»-mod favor of 2nd inst., with pamphlets, a;
La! ¡.1, f.>r whu'h pi caso a-wo , t my si no ..to thunks.

I read your tu uthe wnL ala orbing ii lere.d ami satisfa'* (ion, a*; . 
was amazed at the wonder hi u; ■ so** rh-s evolvo.;! by your crii ! « 
cb.mm atioius ami tho accenti To id* 'u of mo; and hwiwd conclusine ■, 
und s till more astounded by the a- grami and overa !, ■! iui:, 
di a mmstra 1 i- >as.

Your mimi and vision have poned ruled hdo tbo labyrinth of i'- ■ 
u imponderable ” drop of nut uro, and c b adral» d from j a r  m o  1 
chambers great praetGwl truths th.G, id! ; .  ? m> La ;e  bw >A ?»,■, ; -b
in an abyss too prof -uud for even mom’s , .f- 1 ■ ; - b n. IT y d- •
sir, I  do m o l  sincerely comma!ulafo v e n a s  ihn author of a d: 
cowry ranking in great practical Y a dio v i m  Hamo oí’ 3ior , 
Kewtwn, Fulton au l Wad.  1 ( ww>t f  l you will p mi L • 
adeguai« ly ri'vnnicil, boca -v : i"  GY, i.I.e i * r re Wo a 1- ; a  e f •
irntm diate apruvÌKmdon by G ; e ■ m -u : : ■ ,<!. F. t G w ! ’
re-lue ii ymir grand the wy (j •> ]• d v r  in y.wr Ì - - d.
practice, and nut until then will y ;w 0 <-,d edam bu di by a  ̂ ■
cia t e l .

I  b«.vv in deep err to ful o< vs Gw: 1 a v< n. a:  Pm -*1 ■ ì - J- ;
n m i t  r f I d  1 in Comme.dm ; r ‘ d  \ ’ ' dwf a ! G W '• «
Id ad ; a 1 may ii ! : \ 'w !♦ . d ■ • d 1 v. sG> - ji . ; ' . ;
by y< ’Ur fdiow-crwaw • * P. ,L , - : d; ,1 • * . b : , •. o .
like l ini to re.•so t ' e f  d , d " ' ’ • ; > a d '  ' •. \
you  a m  not d»d w y d  w b n  j a -, •. m * ’ ’ w  ' , i : V  b
prir.cijdes Tur.y be an;  1 .. 1 i , a, j ' s •a r s (, . \ •
de':: - h G mp en oab’b i 1 : ; : ’ . d e .  . .



i

i 7>. A 7 ’ r  r 
J  i ’.. , O

•■::! j

/V*/ in fh*' 8 rvtfr
r A' 6GA , A fried.]

. . . .  : a : - I A, f  off If'.UTNfJ SriiFET, )
l ' J t k  O c t o b e r . I d i o .  j

- rr  :—  r ' ■ f  f  * ■; •i ' ‘ ' -  r ” v  o f  v ^;t  v a h ia M o  {r- a f ' d
,• .• •, . a ;; a ’■ ; ' ■ 1 A r m  A i A d .  f l a y  I  a Ac

. . '  ̂ T ( , , , - , , i ,. ; y . r r  ! '!c i f  \ on Im vo  </■ A m :  1
r  i ' ■ i i: i : ■ ‘ ' - cm : !  .■ ' '. ■ :o < •' • t o Yv l . jch  liUVO f  i loWod t ! io

-i o f 1* ■ f s in  A u k ■rica, a i id  i f  y o u  f a n  in fo r rn
A  . v  1 r  . o i. -M -r C i 1 ■: ■ ' f ’ >:; A o , l ioil t i - : s ] K d ” f ?  I  h a v e  j u s t

to . l  A  > o , : r  A t ! . . a f  1 i s  c f  f o n t r : i i  a i id  n o r t l io r n
• ; - 1 1 d r , ,;1 i- n fo r  t in ; o f  A o  f r o v o r n m o i i t  a t

‘ j J Ot t- I • . < jM‘j : i :;- i A i v i n y  c  >’t’ o  to too ( Y u i i f r r n c o  o f  tho
' , ! i  -al A  A ; . . : ,  'O, I a n  (\ -sir ns ( u* s iU 'Y  i i d ’o r n u U io n ,  a n d  I

.,i v  o A y : A i f  y o n  r a n  :-ri j - f l y  i t .  L lo a vo  f * r  r i t t s -
’ ll i h 1 T> *■ ;■ i y .  A A  } '■'< oO * to  t i ‘ o '• . r ’O o f  l i e v .  0 .  E a s t m a n ,

W V s i  T  v o  ■.: y - A ' v  \ } ) f i r o r ,  N a y  Y ode.

•■and...................U "  1 ^
s i y  K e y . I ) . E l i * >w n , E c* rw ick -on-Tw e< ?d ,

I  a m ,  s ir . , r r y a r K f u l l v  y o u r s ,
j  : . ; r \ a ; a ; a a , l l . 1 \ ,  F .  T t .  G .  S . ,  F .  L .  S . ,  c‘:o .

A-,/.? , y  A  J  ' r ; /  /;? //>£ f y n / f h  A f r i c a n  C o l le g e . ,  C d p c

‘>ni.
i i )  ( J A L  F lfasonxon. .
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M r . P r e s id e n t  a n d  G en t lem en  o f  th e

(P h ila d e lp h ia  S o c ie ty  f o r  P r o m o t in g  ^ A gricu ltu re  .

I t is now more than three years sinep I  had the honour i<> 
read before you my memoir “ on the influence of the him 
colour of the sky* in developing animal and vegetable life, â  
illustrated by certain experiments I  bad instituted and 
continued between the years 1861 and 1871.” *

The subject was so entirely novel, and the results of the ex
periments were so surprising, that men were lost in ama;v- 
rnent when they contemplated the facts as they were narrated, 
and began to conjecture the bearing that these facts wove 
destined to have upon the comfort, the health and tin*, 
prosperity of mankind.

As a knowledge of the experiments and the conclusions 
deduced from them became diifused, various criticisms appeared 
in many journals, some of which were humorous, and intended 
to be facetious; others treated the subject with grave dignity, 
not knowing exactly what to make of i t ; while others, again, 
grasping it in its important relations, as by intuition, welcomed 
it as a long step in advance in the knowledge of the great 
truths in physics which mankind are so anxious to acquire. 
All this was perfectly natural. The little knowledge which 
men have has been acquired by great labour, industry, priva
tion, and perhaps through a long course of arduous study. 
They are, therefore, loath to abandon preconceived notions 
ui)on any subject. It would be a loss of so much mental 
capital. A new idea, therefore, upon any familiar subject 
naturally excites doubt, and is met with disapproval until, by 
a free and full discussion, its merits are understood, when, if it 
is established by facts and conclusive reasoning upon them, it 
is accepted as sound, though it may displace all preexisting 
notions in opposition to it. *

Such ha3 been the history of the publication of my memoir, 
and of the wonderful discovery that it describes. I  proceed 
now to communicate to you some facts in connection with this 
subject, which are very curious, instructive and important.
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r,-, ,
.. ■ 1 - • J

1*111 k  an 1: St .; Oct. l'>fh.
k  r 1 k r n r o  u, :

A.' ; - ” 1. •':'■•! J > ♦ '• V r  - . / ’ ■ : . 7 o <!)'<*' ■. < nr- in
f ’ ■. (* r ’l' i ', 1 V‘ . ; i  i kv p i l l . ,  .'o Im ; . In,  r r n ’j
t ' *f‘ 1 l'\ l > l- \\ o ip . o \ { ran y ik :  , \ \ lAi* ; vh. roiiJ a
V *, ! ’ / 1 "t  , i ' ‘ * I l  v ■ 1  ̂ - . - i ............... ' - ' l < .

i . ’’ ' 1 i 1 . '. .’.-I a 11 l ■ ! i i \ . r v< ainrkoAk —a f :r -
l i ’ 1 ( - i . 0 c*'.. i*l; i n  1 ( \ * r ; i v . o ' ’ ' l \ ' "  s n
1 ' . ' ■ ■> ‘ ! ,  ; y n  : n i  r . k . n  I

’ L : u n / * ’ “ ^  1........ '  ........ ° ^  ^* * * o
1 :i:n, v. :y  i.- ,]-  v i ; r .

i i .  ,\. r o w

c a . c: v, 7- - r  v w r  >/.■ >/■ my
CO Y,V:-. ' : ; :v - :  T W t: IV.::-:.

L  : .U u c h , .A l ,  1. W
]>\\p Gi:\i:rtAL:

J. , , l1 ,,l , . v t* a I1;-; f  v y m r  ] * f  ■ ' f ‘f c t  r, A in-af., t -  -1 for
* k : e ■ ; « ' ■;> r ). * v j . . ;* ]' , ] • k I t i •.
■ ■ , , > JL> ' ’>> ■ p n ' ' ' !o a C c . ' ' « ' a k;  ̂ i l ; <1** o ;

■ ’’ " v !. to s.,/ t 1 t v  v  G* • oM f rl -k A. Tvr-1 - - j r f
( ’ • 1 t v V,'7' - i  1. V ' . . V I to n y a to r , (,t , 3  ̂ \ v;o
1 A A - ■ : ■! in i ' -o i ’ - l.Tv n . 1 1 in  , r iv^ : 4̂kl  y t i i i* o _ ' -
1 ■ 1 . ! (* ■ v t t ’n) r  - ; - / ’r - / V- d c  V •i . O' i J j
t , ■: ■ * ( : tit J  : U* j  Vi,' iM, i ! " ‘\ 1 ■ • , . ; t r  ■ n 'I
J ;■vi ' «, .1. J ■ ■• \ kv «p tip ]1; n  ̂ . o . a : , i k  t■ a : . v•' in :V. 1
*S ' , • • ai nk:  1 \*/̂ ii i V ; \1 o . r C - „, : I A3
n -■ > , ,  ^ ' i y a o ; v  a \. a i v - o , ■ * j j k t! t vr 1 *0 v i. a I
1, . , C, , ■_t * :p .. : p a* l 1 3 i o 3 k r } ■ ’ o ; t k : r n m, s ' . 1
]■ ■ , an 1 . • c a i vi 10’-i n, \y ' ...I I > a. 1 a: 0! n s
(• , . 1 n i a  i- ••’. n r  t 1 ; ; 1 , <p coni tko
J ‘a :. *I ;■ ' k i u ’ j  a ;, [■ n? n »1 in : / ^  . ‘‘ ;  .y o f  11 v:n * r yy
c, , ‘ >i i ■ ' ir ■” k; : ' . : ( t  (k v 1 k  i; *! . . . ¡n Hi. ;"np-h. T, 1 A"1
1 < >1 . . - n.v. i an v, o a seven' k '■ Pa p v > .1 c *: :n - \ i \n;;; r ;n- tx  :n
A 11 , a 1* * i i ' > e\ y'Io ; ■ i p. .in i ; on 1 o ; i : m  in ,yy-
a A1 a - - - '.V; ; . y  1 k-a it t: ; -l iy cy ■■■•/ o, t. r. * O a ‘ *

Jleliovo me, myrtle nr General,  y o*, since w 1;, ,
C ; lA'  . . . .  - n _ - x ̂  k  \ «
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Lxxi . j
[F r o m  J .  T , A lie n ,  o f  F lic p o r t , K entucky.']

N e w p o r t , K en tu ck y , M a y  26 th , 157?. 

Central A. J .  P leasonton, P hiladelphia.
I !e.\it Pm :—Your estci mod favor of 2nd Inst., Tritli pamphlets, at 

hard, for vhvh phase ame ]■ L my sn.ivre thunks.
1 read y< ur tn a t he v\ iih uo-aEh.y it tere>t and patisf-ndion, ru 1 

win m n u h  at the wondered ch cowriea evolved by your orithe. ' 
cfw\ atbn.es and tho soionhfe chobi ‘Loos and logical conclusion-,
and slid moro astound ed ly  t hhr gwnod asd over a he! mi i.
dermi- lth >;iS.

Yv\ tr mind am1 vision h;ive poned ruled b.in thet la’hyrhiih of {■
“ ill] pionderà!do ” deep of nal lire, and LA •do ate d froin Jar BO eie
chain bars great praethnd trulle; tb.A hi. her5 o hill e beva !>u.h
in an abvFss too l»rofbuud ihr even maids e.v  - >u 1! :e . bui. Iby d. :
sir, I do most sincerely e eiyrat el ato you as'fh'. ; anthor of a di
coverf  ranking in great pi aid le.al whuo m hit tinjso of Mor>
Ken T >n, Fulton and Watt . I  c -l ì .el faA ynu vili p-K>n 1
adeyn at ly re wavbed, bocam ‘ frulli;e Ibi.e ti 1 e ;r re ime1 ab"t ì-'v.e f
immediato appr*- innsion by" tho e > a; 'ìi •h( | ! >,t theo V
ri‘dìì-'-e1 y-nir grw id til eery (ó O he; , i ]’\r in v/,ir b Ii 1 ■
prarInco, and not until then Alii }Wor g vah eie >i re bo h i  '
civ e Ì

r le)Vr In do on grateful cbf,y i) i a "ri f > r n T, a a 1 b 0 'd■ n.’on V ' t
lONit ef God in Cnhimune L; t ■ : r - ■ w. *1 . 1,lo If. ' . ■ ! , '■  ̂ t a t
Imd; a- 1 may It 1 0 N -ur O ; "- -■f i 0 ‘S 1 t ; -■ (‘ itami yi.
bv v.. u* fellow-oì’isakevA i A « ■ l A > ’ ': h ( * *;b\ 1 . z. d vmi h r ; v n ;
1 ike" 1 iel to reap the  f'.V f-v h ■ f ■ i e:r ì and " ; t r  A ri
you am not de1_ ■ >v<l Trie .) n ■ - f \ v ■i tb.-•e i-> ;mk if il ■
primd] e g  miry !■ an; 1 -A i a a i : o ir e v, y‘ tlmr. \
delie <1,.strati >n rem'bAA ( 0 1 i 1 ‘ i ■ - 1 . T,~ . è i ' ' . i i ■ ) t ’
pedue lion enervi w n h e b l -.1 ■ ' h ; ■ ” 1 ■ " j : } • ' f!< ' 1 h -
lieve y * »u exp-mb e-Meed “ eu[ \ e , 1 ;

‘ J'5 ^ 1 h o ■) i l !  r •' y ‘
i ' WiJ fown ( i l  iwo » r tin- 5-• V e " ;- - - :1 ' ile el <- h
bV 1 e ì o d  uro O' ) Cvr C) O'lu' r e !, ; 'V  v 1 e- 1 b *0 (. ■e .r ]
l a b  io imra :t ’0 a; el T, eh. V ( ' . i : , . y If e - io b
Ve 'll* 1imo ai el c oro ai e -e, I  r b iid bo I- ■,1v ,m 1 ' d i  h
Wm y "U stati? .st a iy h e.,-! ’ y  i . 3 - - ’ l O . -  ;i e/ ̂  IV . ■ V . „. > i
bu : A . Lea in tins ime of imi , iO.

Whla consideraimnv of pr j f r u i i  t 'A k - n I tara, dear sir,
Yo ir 0T e.I ieut servar t,

J .  T. ALLFA.
I wd confer with you tow Liny the area of territory d 

’v i v a l i  n\
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F-ri ht  7 i g . r  • P r  t ' a r f  V  •'MM/ ?> /?"'’ F - v f h

: ■’ :■■ (" ; •' , ( .ov <] * i, ./ j i 1 1■ j
i - . : r ’ : '<m ; x It IN > f  IV !' i:t , )

! ■  Ut V d u L . r ,  l ò , ó . j
: < ' i ' ' u r ; n m t ‘ - 3

.. - 7. 11 « ’• > ' ’ ; V : 1 ] 0,; 7 };A-n !;>■iVd. ) i ; lV I ; dc
' i '. ., . v .ty 1 ■ 1 i f ; . M ! }, ;, V “ ( ' ■. - i
. ’ ' ' ! 1 * ' t vJdoli  1 " ;1 vo L >! ¡o vv-r  1 A im

' ■ ’ ■* Ó 1 of f  ■** *s Mi A i r V 'V A ,  £U;d f f y o u  con i:a form
r 7 j • ‘i ■!■ r< , f t 1! : n  > •'o v [ imyo just
l ' < nr ■ ■' f d<* f-r. n. ( ' s i r «,Ki of <*v'n t rul iUid Tit >rt horn
■ ; • i . ' r Hi' , . Hi' Ï, ' . t■ 7-" i n  XiO Envorinmuii  ut

i ;r • i !is v i 1; y «■<V* • to C v  (d uddn-mv of Iliot ■ * ■ t ^ 1 1 U :a d 'X '* us uf  S V U  i;X'' >rm;U;«>ti, and I
V  V  O : ; ■<! if ywt «"tu si■7-ï iy  it- i Icin’c f»r Fitts.
mi-.; y .  Ad ''•* i ' < •  i r m o f  1 ÌKV . 0 .  E a s t m a n , 
>v o v - A i n d  ; divot.  N'Av \ <> u.

■.■At. a Miv v iy Ely. IX Xv avn, Lc*r\vick-on-Twood,

1 am, Xt\ n n o rU fu l ly  yours,

A' a. xxyv;x, e l . iy  r. r,. a. s., f . l . s., £p.
,-X /AL-yy A Xv fXXA X//Avn CuVyg?, C ape

al E llasunton. .
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M r .  (President and Gentlemen of the

(Philadelphia Society fo r  (Promoting■ g r i c i d t u r e  .

I t is now more than three years sincp I  had the honour to 
read before you my memoir “ on the influence of the b]uc 
colour of the sky in developing animal and vegetable life, as 

. illustrated by certain experiments I  had instituted and 
continued between the years 1861 and 1871.” ♦

The subject was so entirely novel, and the results of the ex
periments were so surprising, that men were lost in amaze
ment when they contemplated the facts as they were narratr.d, 
and began to conjecture the bearing that these facts wcv  ̂
destined to have upon the comfort, the health and tin4, 
prosperity of mankind. .

As a knowledge of the experiments and the conclusions 
deduced from them became di fused, various criticisms appeared 
in many journals, some of which were humorous, and intended 
to be facetious; others treated the subject with grave dignity,

, not knowing exactly what to make of it ; while others, again, 
grasping it in its important relations, as by intuition, welcomed 
it as a long step in advance in the knowledge of the great 
truths in physics which mankind arc so anxious to acquire. 
All this was perfectly natural. The little knowledge which 
men have has been acquired by great labour, industry, priva
tion, and perhaps through a long course of arduous study. 
They are, therefore, loath to abandon preconceived notions 
upon any subject. It would be a loss of so much mental 
capital. A new idea, therefore, upon any familiar subject 
naturally excites doubt, and is met with disapproval until, by 
a free and full discussion, its merits are understood, when, if it 
is established by facts and conclusive reasoning upon them, it 
is accepted as sound, though it may displace all preexisting 
notions in opposition to it. ?

Such has been the history of the publication of my memoir, 
and of the wonderful discovery that it describes. I  proceed 
now to communicate to you some facts in connection with this 
subject, which are very curious, instructive and important.
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It may bo remembered that in tho month of May, 1871, a
£T(*ut hailstorm vi-ited this city and neighbourhood, and 
inflicted iimiUMHO damage aiioM^ gardens, green houses, &e. 
Among the sufferers was Mr. Bobert Buist, Sr., in his extensive 
gla-s houses, near Darby, in some of which nearly all of the 
glass was broken. The damage was promptly repaired, and 
the houses reglazed as before, with colourless glass. After 
which, my memoir on the influence of the blue colour of the 
sky, \c., which had been read before your society in the begin
ning of May, of that year, was printed and published. It was 
then too late for Mr. Buist to introduce blue glass into his 
having houses—but fully informed of the results of my experi
ments lie adopted an expedient, which differing somewhat 
from my experiments confirms the conclusions thereon to 
whh*h i. had arrived, and which will prove a valuable addition 
to our appliances in horticulture.

Mr. Buist bad at this time a very largo and valuable 
collection of geraniums which bad become diseased; some o f 
them had died, others were feeble, losing their leaves and 
flowers, and others again, though blooming, were sensibly 
being deprived of the brilliant tints of colour which char
acterized their several varieties.

It occurred to Mr. Buist that if he should paint with a light blue 
c<>U»rr the inside surface of each pane of glass in one of his 
house--, leaving a margin of an iu»*h and a quarter in widtli of 
the glass in its uncoloured condition all around the painted 
surface on each of the panes of glass, and then place his 
sickly geranium plants in the house under this glass s o  
painted, the vigour of his plants might be restored.

The experiment was made, and was successful. The plants 
began to revive soon after they had been placed in this house. 
In two days thereafter they began to put forth new leaves, and 
at the end of ten days their vigour was not merely restored, but 
Mr. Buist assured me that the plants he bad thus treated were 
more healthy and vigourous than he had ever seen similar 
plants of the same varieties to have been. Their colours were 
not only restored but their tints were intensified.

During the summer of 1871, Mr. Dreer, one of our most 
successful horticulturists, called my attention to another con
firmation of my theory, which had just come to his notice. I t  
was as follows, v iz .:
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A professional gardener in Massachusetts (near Boston) had 
been trying for several years to protect his young plants, as 
they were germinating, from various minute insects which fed 
upon them, sometimes as soon as they were formed. For this 
purpose he adopted nearly every expedient of which he had 
any knowledge, and even used the primary rays of sunlight 
separately. Nothing succeeded, however, in these experiments 
but the blue ray, which proved itself to be a perfect protec
tion against the attacks of these insects. He made a small 
triangular frame, similar in form to a soldier’s tent, covered it 
with blue gauze, such as ladies use for their veils. Having 
prepared a piece of ground, he sowed his seed in it, and,, 
covering a portion of the ground thus prepared with his little 
blue frame and gauze, he left the other {»arts exposed to the 
attacks of the insects. His plants outside of this frame were 
all eaten by the insects, as soon as they germinated, while 
those under it escaped entirely from their depredations. This 
experiment was tried many times, and always with similar 
results.

This gardener had written an account of his experiments to 
Mr. Freer, and had forwarded to him one of his small blue 
gauze frames, in order toils introduction here to the attention 
of our gardeners. This was shown to me by Mr. Freer, with 
the gardener’s account of his experiments with it.

+
The explanation of this phenomenon, I  think, is this. 

The sunlight negatively electrified in passing through the 
meshes of the blue gauze of the frame, which is positively 
electrified, excites an electro-magnetic current sufficiently 
strong to destroy the feeble vitality of the eggs or of the insects 
themselves, which.are in the soil with the seed, leaving the 
seed to germinate more rapidly under its influence. One 
remarkable circumstance in these experiments was that the 
combination of sunlight with Hue light, while it destroyed 
these noxious insects injurious to vegetation, at the same 
time stimulated the development of the growth of the plants 
it had preserved.

Having introduced blue glass into the windows of the sleep
ing apartments of my servants in one of my country houses, it 
was observed that large numbers of flies, that had previously 
infested them, were dead soon after its introduction, on the 
inside sills of the windows. This effect seemed to be pro
duced by alike cause to that on the insects injurious to vege-
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tation aa described by the gardener of Massachusetts in his 
experiments. Various experiments have been made in several 
parts of this country as well as in Europe, with this associated 
light, in developing vegetable life according to my suggestions 
and with results corresponding to those that I have obtained. 
A lady of my acquaintance, residing in this city, informed me 
that having some very choice and rare flowering plants in pots 
in her sitting room, which were drooping and manifesting signs 
of disease, she threw over them a blue gauze veil, such as 
ladies wear, and exposed them to the sunlight, when she was 
highly gratified to discover that in a very short time they were 
fully restored to health and vigour.

A gentleman in "West Philadelphia having a large lemon 
tree, which he prized highly, placed it in his hall near to the 
vestibule door, the side lights of which were of glass of differ
ent colours, blue and violet predominating; the sunlight 
passing through these side lights fell upon a portion of the 
branches of this lemon tree; great vigour was imparted thereby 
to the vitality of these branches, which wore filled with very 
fine lemons, while the other branches of the tree that did not 
receive the light from these blue and violet panes of gla^s, 
were small, feeble and apparently unhealthy, and were without 
fruit. '

It will be remembered that during our late civil war, 
when commercial intercourse between the Northern and 
Southern States had ceased, the sale of early fruits and vegeta
bles in the markets of the principal northern cities, was 
monopolized by their producers iu the states of New Jersey 
and .Delaware, and on the eastern shore of Maryland. This 
was a very valuable trade, and enriched many of those 
engaged in it. The price of land in these regions became 
enhanced in value, and the people resident there enjoyed 
unusual prosperity. On the restoration of peace all this was 
changed; the people along the Atlantic slope of Virginia, 
North and South Carolina and of a part of Georgia, at once 
entered upon the cultivation of fruits and vegetables for the 
northern cities, and owing to their lower latitudes and earlier 
seasons, aud improved modes of cultivation, they have secured 
their lost markets, and are now rapidly recovering from the 
effects of the war? All this, of course, is a corresponding loss 
to the farmers of Ifeiy Jersey, Delaware and the eastern shore 
of Maryland, and as a consequence the value of farming lands 
in these sections has been sensibly depreciated. A large por-
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tion of this trade can be recovered by the application of my 
discovery to the cultivation of vegetables and fruits, and their 
maturity can be hastened so as to equal that of those of the 
Southern States herein referred to.

The early vegetables used in my family are, for the most 
part, started in pots under blue and plain glass, then trans
planted into proper soil, and are ready for use several weeks 
before I  could otherwise obtain them. As an illustration, we 
have been using on my table since July 12th, of this year, 
StowelPs evergreen sugar corn, grown in this way, while I  am 
informed that it is one of the latest in the season to mature; 
it will be at least two weeks later than now, August 10th. 
before any of it grown otherwise in the ordinary course of 
growth will be ready for use.*

As it is only the very early and very late vegetables and 
fruits that remunerate the grower, while the abundance of 
the regular crops reduces the prices oftentimes below cost, 
it is truly the interest of all persons engaged in furnishing 
such foods to mankind, to produce them and sell them when 
the prices are highest, viz., at the beginning and end of their  
seasons.

Cotton and tobacco, in the Middle States, can be raised ami 
matured according to this process, so as to avoid entirely the 
September frosts, and1 to compete in yield ami quality with 
any of the cottons grown in the Southern States, unless it m a y  
be the ¡Sea Island cotton. I  have myself raised and matured, 
cotton plants on my lawn in this city, year after year, which 
produced as line and large'bolls as I have over seen in C a r o l i n a  
or Georgia, and this without the use of blue glass, and b e f o r e  
I  had made my discovery of its wonderful intluence on vegeta
tion.

A machine has been invented and patented at "Washington 
City, by which a man, with it and a mule, can set out in a d a y  
growing cotton plants which would cover an immense area o f  
land. Now if these plants are started according to’ my direc
tions, under these glasses, and then transplanted into suitable 
soil after the spring frosts are over, the heat and moisture 
o f  the summer in the Middle States, which probably are in 
excess of those of the Southern States atpthat season, will 
rapidly ensure the maturity of the plants > and crops can be thus 
raised which will compete favorably with those of any other

‘ Tho above was written in 1ST4 .
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section of the country. This same principle of hastening the 
maturity of plants, applies with still greater force to higher 
latitudes where the seasons of growth are necessarily short.

It is estimated that people residing six or eight degrees of 
latitude farther north than the present latitude of cultivation 
of various plants, maybe enabled'to enjoy many plants and 
fruits of which they are now deprived, by the introduction of 
the process of development that I have herein sketched.

What boundless blessings may not be obtained in this man
ner for the populations of Northern Germany, Southern Russia, 
of Scandinavia, Northern China and even the Steppes of 
Tartary, and some parts of Siberia which may he brought 
within the influence of this wonderful power, and thus, by 
in*-nosing the comforts of life, hasten the progress of their 
civilization. So much for vegetation ami what may he done 
with it. Wo will now invite your attention to the stimulating 
influence exerted by this associated blue and sunlight upon 
animal life.

An esteemed friend of mine, of high character, Commodore 
J .  K. ( ¡oldsborough, of the United States Navy, having been 
aligned to the command of one of our western naval stations 
in the latter part of the year 1*71, caused some experiments to 
be made with the associated blue light of the firmament, and 
sunlight, and subsequently addressed to me a letter, of which 
the following is a copy, viz:

M ound C i t y , I l l in o is , May 31st, 1872. 
To G en er a l  A. J .  P leasonton, Philadelphia, Pend a.

G e n e r a l  :—Presuming that it would he agreeable to ymi to 
Irani the results of some experiments that I caused to be 
made, after having read the pamphlet you did me the honor 
to place in my hand, “ On the Influence of the Blue Color of the 
Uky,in Developing Animal and Vegetable Life,'' I  proceed to 
<1 * tail them to you : The first experiment was made here by the 
Surgeon of this station, who, having had every alternate pane 
of uncoloured glass removed from each of tw o window's in his 
parlour, and having substituted for them corresponding panes 
of blue glass, proceeded to place a number of plants and vines 
of many varieties, in pots, in the room so as to receive the 
associated light of the'sun and the blue light of the Armament 
upon them.

Digitized by Google



7

In a very short time the plants and vines began to manifest 
the effects of the remarkable influences to which they had 
been subjected. Their growth was rapid and extraordinary, 
indicating unusual vigour, and increasing in the length of 
their branches from an inch and a half to three inches, accord
ing to their species, every twenty-four hours, as by measure
ment.

The second experiment was made in a comparison of the 
development of the newly hatched chickens of two broods of 
the same variety. In each of these two b r o o d s  were thirteen 
chickens, all of which Were h a t c h e d  on the same day.

Comfortable but separate quarters near to each other we"c 
assigned to the two broods, with their respective mothers, on 
the lawn; one ot the coops, containing a hen and her brood, 
was partly covered with blue and plain glass : the other coop, 
also containing a hen and her brood, did not differ from the 
coops commonly used in this country.

The chickens of each brood were fed at the same times 
and with equal quantities of .similar fond. Those under the blue 
glass soon began to display the cllerts of the stimulating 
influence of tin* associated blue and sunlight hv their daily 
almost visible growth, increase of strength and activity, far 
exceeding in all these re>peets, the developments of the 
chickens of the other brood which were exposed to the ordi
nary atmospheric influences.

I  will also relate to you what I imagine to be another re
markable circumstance having relation to this subject.

On the 2fUh of January, Is72, the wife of one of the gentle- . 
men on the station gave birth prematurely to a very sma-1 
child, which weighed at the time only three and a half pounds.
It was very feeble, possessing apparently but little vitality.
It so happened that the windows of the room, in which it was 
born and reared, were draped with Mini curtains, through 
which and the plain glass of the windows, tin,* sunlight entered 
the apartment. The lacteal system of the mother was greatly 
excited, and secreted an excessive quantity of milk, while at 
the same time the appetite of the child for food was greatly 
increased, to such an extent indeed, that its mother, notwith
standing the inordinate flow of her milk, at times found it 
difficult to satisfy its hunger.
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The child grew rapidly in health, strength and size; and on 
the 2’dth of May, 1872, just four months after its birth, when I  
saw it, before I  left Mound City, it weighed twenty-two 
pounds.

Whether this extraordinary result was the effect of the 
associated blue and sunlight, passing through the the curtains 
and glass of the windows, or not, I do not profess to determine, 
but I  give you the facts of the case, which are in complete 
harmony in their developments with the results of the experi
ments on domestic animals that you yourself have made. With 
great regard,

I  remain, very truly, yours,
* JOHN R. GOLDSBOROtTGH.

It will be seen from this statement that this child bad grown 
eighteen pounds and a half in four months, or four and five- 
eighth pounds per month, and considering its apparently 
slight hold upon life, at its birth, we may unite with the 
Commodore in believing it to be “ a remarkable circumstance.”

On the loth February of this year, 1874, two newly born 
lambs, one weighing three and a half pounds, the other weigh
ing four pounds, were taken from their mothers and placed in 
one of the pens on my farm fitted with blue and uncoloured 
glass ; they had not received any nourishment from their dams, 
they were fed alike, and without any design to inerease largely 
their weight, with skimmed cow's milk. When they were three 
months old, they were weighed—one of them weighed fifty- 
one pounds, the other fifty-live ‘pounds—at two weeks old 
their teetli were so much developed that they began to eat 
b a y .  “

The flesh of lambs is deemed to be a delicacy. From this 
experiment, it would appear that in three months from birth 
two lambs have gained forty-seven and a half and fifty-one 
pounds respectively, which, at the market price of forty cents per 
pound, would yield in one case twenty dollars and forty cents, 
and in the other twenty-two dollars, for the lambs weighing 
respectivefy fifty-one and fifty-five pounds.

Farmers who raise domestic animals for food have here a 
very simple and inexpensive process by which their gains may 
lie very largely increased. .

t
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A. gentleman of my acquaintance having a canary bird that 
had been a very fine singer, was surprised to discover that, 
without any apparent cause, the bird had ceased to sing, 
refused to eat, and evidently was in a declining state of health, 
and it .was feared that he would soon die. I recommended 
the owner to try the effect of blue and sunlight upon the bird. 
He consented. The cage was removed with the bird to the 
bathroom of the owner's house, whose windows contained varie
gated glass, blue and violet in excess. The cage, with its 
occupant, was suspended so that the sunlight passing through 
these lights might fall upon the cage. The bird began to 
recover very soon, its appetite returned, and in a little while 
its song, which its owner assured me, was sweeter, stronger 
and more spirited then he hacUpreviously known it to be.

%
At the close of the late civil war in this country, I  bought a 

pair of mules that had been used in the military service of 
the government. A little while after the purchase it was dis
covered that one of them was completely deaf, having had his 
hearing destroyed by the noise of heavy firing during the 
battles in which he had been employed. Thereupon I directed 
the teamster who had charge of him, to he particularly careful 
in using him, and to treat him with great gentleness and kind
ness on account of his infirmity. Two or three years after he 
came into my possession, this mule was seized with acute 
rheumatism of so violent a character that the poor animal 
could wot walk. Before this time he, with other animals, had. 
been removed to a new stable that I  had built, in which lie 
was kept for several months without being used for work. 
He gradually got better of his rheumatism, but his deafness 
continued until this spring, when he recovered entirely both  
from Ids deafness and rheumatism. Over each of the doors of 
this stable I had caused to he placed a transom, with panes ot 
blue and colourless glass therein. The stall of this mule was 
before a door with such a transom over it* AVhen the 
the sun arose in the morning, he cast his light through th is  
transom on the mvk and top of the head of this mule. Before 
lie set in the afternoon he threw his light again upon the head 
and neck of this mule, through the transom of another door 
mi the northwestern side of the stable; the effect of this light 
upon the animal has been the cure of his rheumatism, and the 
removal of his ’ deafness: lie  is now as healthy and hearty a
mule as you will see anywhere. The removal of this deafness 
was produced by an electro-magnetic current, evolved by the
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two lights upon his auditory nerves and exciting them to 
healthy action.

These last two incidents just mentioned, serve to introduce 
the subject of the influence of the associated blue and sunlight 
upon animal health and particularly upon Human Health.

It is known that silk is one of the most important staple 
products of Ttaly. It is also known that much of the high 
prices which this staple product bear in commerce, is* due to 
to the difficulty experienced in hatching and rearing the silk 
worms which produce the cocoons or balls on which they wind 
the silk drawn from their bodies. To hatch the eggs of the 
silk worm, an even temperature of a certain degree of heat is 
indispensable, and great care m feeding and keeping them 
clean is required after the worms are hatched.

An eminent Italian chemist, after the publication of the 
results of my experiments with blue light, instituted some 
experiments in the rearing of the silk worms. He placed a 
certain number of the eggs that produce the worms under 
plain glass, of which, in the hatching and rearing, 50 per cent, 
died, no then placed the same number of eggs under violet 
glass, of which only 10 jut cent, perished. Had lie used blue 
glass in his experiments it is probable that the loss would have 
been nearly nominal. As the rearing of silk worms for the 
European factories has become an important industry in Cali' 
Ibrnia, we may expect great success will follow the efforts to 
raise them, when the stimulating influence of blue light shall 
be applied properly.

"While we are considering this subject, it maybe as well to 
allude to the vitalizing influence of the associated blue and 
sunlight of this discovery in the cure of human and other 
animal diseases, and I mav mention here a most extraordinary 
case in which its power was manifested.

T?i the latter part of August, 1871, I chanced to visit a physi
cian of this city, of my acquaintance, whom I found to be in 
great distress, ami plunged in the lowest despondency. 
On inquiring the cause, he told me that he feared that lie was 
about to lose his wife, who was suffering from a complication 
of disorders that were most painful and distressing, and which 
had baffled the skill of several of the most eminent physicians 
here, as also of others of equal distinction in Yew York. He 
then stated that his wife was suffering great pains in the lower
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part of her back, and in her head and neck, as also in her 
lower limbs: that she could not sleep; that she had no appetite 
for food and was rapidly wasting away in flesh: and that her seere- 
tions were all abnormal. I  said to him, u Why don’t you try 
blue light? ” to which he replied, “ I  have thought of that, but 
you know how it is with wives: they will frequently reject tbe 
advice of a husband, while they would accept it if  offered bv 
any one else. This has deterred me from recommending 
blue light, but I  think that if you should recommend it to her 
she will adopt it, for she has great confidence in your judg
m e n t . I  told him that 1 would most certainly recommend it 
to her. Accordingly we went up to her sitting room in the 
second story of the main building, having a southern e x p o 

sure, the house being on the southern side of the street. AYe 
found her seated at an open window, the thermometer up in 
the nineties; she was looking very miserable, greatly emaci
ated. sallow in complexion, indicating extreme ill health, a)el 
her voice very feeble. On inquiring of her relative to tic- 
state of her health, she described it very muchas her husband, 
the doctor, had done. "When £ liad put to her the same ques
tion E had proposed to her husband, viz : “ Wliv don’t you try 
blue light? ” “ Oh!'’ she replied, ‘T have tried so many thine-, 
and have had so many doctors that I  am out of conceit of all 
remedies; none of them have done me any good; I don't 
believe that anything can relieve me.” To which I  remarked, 
“ Xonsense ! you have many years of life yet remaining, and if 
you will try blue light you will live to enjoy them.” To 
which she answered, “ Are you in earnest ? I>o you really 
think that blue light would do me any good ? ” “ Certainly !”
I said, “ I  do, or I  would not reeorfimend it to you ; my expe
rience with it fully justifies my opinion.” ¡She then said she 

’ would try it, and asked me how it should he applied. I  then 
told her and her husband in what manner the application <>f 
blue light in her ease should be made, and how often and 
when it should he repeated, and they both promised that the 
trial with it should be made the next day.

¡Six days after this interview I received a note from tic* 
d o c t o r ,  asking me to send him some copies of my memoir on 
blue light, &c., which he wished to forward to some of his 
distant friends, and at the close of it he had written : “ You 
will be surprised to learn that since my wife lias been under 
the blue glass, her hair on the head has begun to grow, not 
merely longer, but in places on her head where there was 
none new hair is coming out thick.” This was certainly an
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unexpected effect, but it displayed an evident action on the 
skin, and so far was encouraging. Two days after the receipt 
of this note I  called to see the doctor, and while he was 
giving me an account of the experiment with the blue light, 
his wife entered the office, and coming to me, she said, “ Oh, 
general! I  am so much obliged to you for having recommended 
to me that blue light!” “ A h !” said I, “ is it doing you any
good?” “ Yes,” she said, “ the greatest possible good. Do. 
you know that when I  put my naked foot under the blue light, 
all my pains in the limb cease ?” I  inquired, “ Is that a fact ?”

• She assured me that it was, and then added, “ My maid tells 
me that mv hair is growing not merely longer on my head, 
but in places there which were bald new hair is coming out 
thick.” She also said that the pains in her back were less, 
and that there was a general improvement in the condition of 
her health.

Three weeks afterwards, on visiting them, the doctor told 
me that the arrangement of blue and sunlight had been a 
complete success with his wife; that her pains had left her; 
that she now slept well; her appetite had returned, and that 
she had already gained much flesh. Ilis wife, a few moments 
afterwards, in person, confirmed this statement of her husband, 
and he added: “ From my observation of the effects of this 
associated blue and sunlight upon my wife’, I regard it as the 
greatest stimulant and most powerful tonic that I  know of in 
medicine. It will be invaluable in typhoid cases, cases of de
bility, nervous depressions, ami the like.” It was at this time • 
that the first symptoms in the improved condition of the health 
"■f the Prince of Wales, who had been dangerously ill in Eng
land, were announced, when the doctor added: “ Xow, in this 
• ase of the Prince of Wales, could he have been submitted to 
this treatment with the associated blue and sunlight baths, 
his recovery would be in one-tenth part of the time that it will 
take under the usual treatment.”

[ introduce here a copy of the letter' that I received from 
this physician, l>r. S. W. Beckwith, on this subject. It is as 
follows, viz. : f

“ Electrical I nstitute, 1220 Walnut street, 
“ P hiladelphia, September 21, 1*71.

“ 7b General A. J .  Pleasanton.
“ My D e a r  S i r  :—In following out the suggestions from you 

at our late conversation concerning the application of the asso-
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ciated blue light of the sky and sunlight for the cure of debility 
and nervous exhaustion, I have found some verv singular 
results. v

u The application of your theory to the cultivation of plants 
and the development of animal lije, has been wonderfully suc
cessful ; but it will, in certain conditions of human suffering, 
prove to be a far greater blessing to mankind, if judiciously 
used. As an illustration, I offer the following facts, viz:

“ My wife had been suffering from nervous irritation and 
exhaustion, which resulted in severe neuralgic and rheumatic 
pains, depriving her of sleep and appetite for food, and pro
ducing in her great debility, accompanied by a wasting away 
of her body, and changing the normal character of her secre
tions.

“ I  had prepared a window sash fit ted with blue glass, which 
was inserted in one half of one of the windows in her sitting- 
room. The sash of the other half of the same window was 
titled with uncoloured glass, the window having a southern ex
posure, and receiving, from ten and a half o’clock a . m . till 
four o'clock r. M., the full blaze of the sun’s light. The shut
ters of the other window (there being two windows in the 
room) were closed, excluding all light from*it, and light was 
also excluded from the upper sash of the first mentioned 
window. •

“ This arrangement I found to furnish too strong a blue light 
for my wife’s eyes; and, besides, it was not in accordance with 
your instructions. ¡So I  introduced an e<]iial number of panes 
of clear glass and of blue glass into the sash, and then my wife 
exposed to the action of these associated lights those parts of 
her person which were the subjects of her neuralgia. In three 

• minutes afterwards the pains were greatly subdued; and in 
ien minutes after having received the lights upon her person, 
they almost entirely ceased for the time being, whether they 
were in the head, limbs, leet, or spine. With each application 
of the sun and blue light hath, relief was given immediately. 
There is no doubt in my mind tln.it in eases of exhaustion from 
long-continued fevers and other debilitating causes, the appli
cation of this principle that you have discovered will restore 
the patients to health with a rapidity tenfold greater than can 
he efieeted by any other treatment within my knowledge.
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“ Congratulating you upon your grand discovery, as well in 
science as in animal Hygiene,

“ I remain, very truly yours,
“ S. W. BECKW ITH.

a P. S.—From a close examination of the effects of these 
associated lights of the sun and the firmament, I  am of the 
opinion that they furnish the greatest stimulant and the most 
powerful tonic that I am acquainted with in medicine.

“ Very truly yours,
" “ S. W. BEC K W ITII.7’

About this time (September, 1871), one of my sons, about 22 
years of age, a remarkably vigourous and muscular young man, 
was afflicted with a severe attack of sciatica, or rheumatism of 
the sciatic nerve, in his left hip and thigh, from which he had 
been unable to obtain any relief, though the usual medical as  
well as galvanic remedies had been applied. He had become 
lame from it, and he suffered much pain in his attempts to 
walk.

I advised him to try the associated sun and blue light, both 
upon his naked spine and hip, which he did with such benefit 
that at the end of three weeks after taking the first of these baths 
< »flight, every symptom of the disorder disappeared, and he 
has had no return of it since—a period now of three years.

Some time since two of my friends, Major Generals S------
and I)------, of the United States regular army, were on duty
in this city. On making them a visit at their official residence.
I saw on the window-ledge as I  entered the room, a piece of 
blue glass of about the size of one of the panes of glass in the 
window. After some conversation, General I). said to me, “Did 
you notice that piece of blue glass on our window-ledge?’7 I 
said, “I had observed it.77 “Do you know what it is there for :77 
To which I  replied, that “I did not !7’ l ie  then said, “I will tell 
you—S. and I  have been suffering very much from rheumatism 
in our fore-arms, from the elbow-joints to our fingers7 ends; 
sometimes our fingers were so rigid that we could not hold a 
pen—we have tried almost every remedy that was ever heard 
of for relief, but without avail; at last I  said to S., suppose we 
try Pleasontoirs blue glass, to which he assented—when I sent • 
for the glass and placed it on the window-ledge. When the sun 
began about ten o’clock in the morning to throw its light
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through the glass of the window, we took off our coats, rolled 
up our shirt sleeves to the shoulders, and then held our naked 
arms under the blue and sunlight; in three days thereafter, 
having taken each day one of these sun-baths for 30 minutes 
on our arms, the pains in them ceased, and we have not bad 
any return of them since—we are cured.”

It is now more than two years since the date of my visit to 
these officers. Two months ago General S. told me that lie 
had not had any return of the rheumatism, nor did lie think 
that General D. had had any—General S. in the meantime had 
been exposed to every vicissitude of climate, from the Atlantic 
(Ocean to Washington Territory, on the Tacitic, and from the 
49th degree of north latitude to the Gulf of Mexico, and General 
I). was then stationed in the far Xorth.

In the beginning of March, 1873, I was called upon by Mr. 
TIenry H. Iloiloway, a very respectable gentleman, doing busi 
ness in this city as a bookseller, who came to consult me on 
the subject of his mother’s illness, and to ask my opinion in 
regard to the propriety of using blue and sunlight baths in 
her case. He stated that his mother had been confined to her 
bed for more than two months, and that she was sufleri ng ex
cruciating pains in her head, spine and other parts of her body ; 
that she could not bear to be moved in bed ; that she could not 
sleep, and having no appetite, she was rapidly wasting away 
in flesh and strength; that her physician had not been able to 
make any impression upon her malady, and that the family 
were in despair lest she should die; that its members had been 
summoned to her bedside that afternoon to see her probably 
for the last time, and if I  thought that these blue and sunlight 
baths would relieve his mother, he wished to have them tried. 
From his account it was evident that her situation was criti
cal, and that there was a serious disturbance of the electrical 
equilibrium in her system; I told him very frankly that I 
thought his mother could be greatly benefited by the use of the 
said baths of light, and I  informed him how and how often 
these baths of light should be administered. He expressed 
himself much gratified by my explanations and said, that he 
would urge his mother and her physician to give them a fair 
trial. I  received from him subsequently a letter, of which the 
following is a copy, viz ;

" P hiladelphia, April l^th, 1873. 
“ To General A . J .  Pleasonton.

" D ear S ir :—Knowing that you have been assiduously inves-
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tigating the curative properties of blue light (for human 
diseases) for several years past, a feeling of gratitude prompts 
me to take the liberty of communicating a few facts that may 
be of some interest to you.

“About six weeks since I  heard you explaining to an ac
quaintance of yours, the way in which blue light should be 
arranged in windows, so as to take sun-baths thereby. In 
enumerating the classes of invalids that would be benefited 
by such baths, you mentioned those afflicted with spinous or 
nervous diseases.

“ I was an interested auditor; for my mother, Margaret C. 
Holloway, residing iii Chesterfield township, Burlington 

i county, New Jersey, had then been confined to her bed for 
about two months, her entire nervous system being appar
ently incurably affected. It was probably a regular consump
tion of the nerves. She appeared to be wasting away very 
rapidly, and we had but little, if any, hope of her recovery.

“At my request, after first obtaining the full consent of her
self and the attending physician, blue window lights (pur
chased from French, Kichards k  Co., of this city,) were suita
bly arranged in the west windows of her room, the east win
dows being too much shaded by trees to admit the light pro
perly. During the first week thereafter, the weather was so 
unfavorable that only one sun-bath could be taken ; but the 
next week, three or four were taken on consecutive days.

“ From the commencement of her sickness, she had not been 
able to sit up more than a few minutes each day, just while 
the nurse made the bed; but in a few days after the several 
sun-baths were taken in succession, she surprised the entire 
family by getting up and dressing herself while they were at 
breakfast. She probably over-exerted herself as she was not 
so well for two or three day3 thereafter. However, she con
tinued to improve very rapidly, and has now almost or entirely 
regained her usual health.

“ I may just here state the most important perceptible effects 
of the sun-bath.

“ During most of the time of her illness, mother suffered 
from an intense pain in the upper part of the spine and in her 
head, and the galvanic battery had been frequently and regu
larly used in the hope of mitigating it. The sun-baths re
lieved this pain very materially; and also induced a profuse
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perspiration that relieved the interior organs from their ob
structions, and which relief medicines, as well as the galvanic 
battery, had failed to produce.

“ These are the important facts in the case.

“The attending physician would probably maintain that the 
remedial virtue was mainly or altogether in his medicines, but 
the circumstances are such as to induce the belief that mother’s 
speedy recovery was in a great degree attributable to the cura
tive properties of the blue glass. I  am so fully convinced of 
this that I  shall hereafter use the glass in a similar way, in all 
cases of protracted sickness in my own family, whenever prac
ticable.

“Very respectfully yours, &c.,
“ H EN RY II. HOLLOW AY,

“ No. 5 South Tenth street, Philadelphia, Pa.”

This lady soon afterwards recovered her usual good health, 
and on its re-establishment, she made several visits to her sons 
residing here. In two of these visits, I  had the pleasure to 
see her. In one of the interviews that I  had with her, she 
told me that for two years prior to the use of these baths of 
light she had had no perceptible perspiration, but that after the 
third of these light baths, a most copious perspiration broke 
out all over her person, but particularly profuse on her neck 
and shoulders, and that she had called her daughter to witness 
it, who scraped it with her hands from her neck and shoulders as 
a groom does from a horse that has been hard driven or ridden 
in summer. She dates her recovery from the restoration of 
her power to perspire, which she attributed to the effect of the 
associated sun and blue lights.

I addressed a note to the attending physician in this case, 
asking from him a statement of the case, with its diagnosis, &c. 
From his reply I  make the following extract, viz: “ Mrs. H. 
had been sick some two or three weeks with excessive spinal 
iritation amounting to partial paralysis of the right side, with 
intense neuralgia from the occiput down to the foot, including 
the right arm. This condition was greatly improved before 
the blue glass was used. She was almost free from pain, but 
nervous iritation remaining at this time I  made use of the 
galvanic battery, which she thought done her a great deal of 
good.

Digitized by Google



I S

“ I think it was some two or three (lays after that, the blue 
light was used. She says that she took it about twelve times 
altogether, from a quarter to a half hour each time.

“ You can draw your own conclusion, if there was any benefit 
derived from , blue light.

“ My dear sir, I  would not have you imagine that I  do not 
have any faith in your theory, for I confidently believe that it 
has a most powerful influence, both on the animal and vegeta
ble kingdoms.

“ I should like, at some future period, to give it a fair trial; 
consequently, if it would not be encroaching too much on your 
time, I should like very much to hear from you in regard to 
your experience of its application and result, the manner and 
mode by which it may be used, and should there be any 
benefit derived by its use, I  would most cheerfully transmit 
that fact to you.

“ Respectfully yours,
~ “ J .  V. L. WHITEHEAD.

“ Crosswicks, April 2d, 1873.”

I have introduced here the extract from the letter of Dr. 
Whitehead merely to show the desperate condition of his 
patient, her agonizing suffering, and the well founded appre
hensions of the patient’s family—that the situation of the 
patient was extremely critical, and fully justified the use even 
of experiment with a new practice, in the attempt to relieve 
her. When they saw that the expedients resorted to during 
her long sickness had failed to produce the desired results, Dr. 
Whitehead, himself, is stated by Mr. Holloway to have given 
his full consent to have the experiment with the blue light 
made in the case of Mrs. Holloway, she also desiring it, which 
is conclusive that she had not been so much benefited by his 
treatment of her as to wish to continue it longer, and that he 
also was in doubt as to its efficacy from the adoption of another 
practice.

About this time, Mr. H. II. Holloway, the gentleman whose 
mother’s case is given above, being a great sufferer from rheu
matism, from which he had been unable to obtain relief, 
determined to try in his own person the efficacy of the sun 
and blue light bath, and after having tested it to his entire 
satisfaction, addressed me a letter, as follows, viz:

Digitized by Google



19

“ P hiladelphia, October 17th, 1873.
“ Gen. A. J .  Pleasonton.

“ Dear S i r :—In the spring of 1872, I  was afflicted with the 
rheumatism (sciatica,) for nearly two months, and I  suffered 
from a recurrence of the same, at intervals, until last spring. 
At that time the surprising effect which your blue glass sun
baths produced in restoring my mother to health (an account 
of which I  sent you a few months since,) induced me to try 
the same for the rheumatism.

u I took three or four such baths of sun and blue light, in 
accordance with your directions, and have had no returns of 
the rheumatism since, although six months have now elapsed; 
and I have been much exposed in stormy weather. My limbs 
have been a little stiff, but without pain, two or three times 
during long continued storms, which was probably owing to- 
the mercury contained in the drugs taken by me, when first, 
attacked in 1872.

“ I have deferred writing to you on the subject for several 
months, so that sufficient time might elapse to be sure of the 
permanence of the effect of the blue glass sunbaths.

“ I am fully confident that a fair trial of said sunbaths will 
seldom if ever fail to cure the rheumatism, and I wish that so 
simple and inexpensive a curative agent may speedily become 
popularized.

“ Very respectfully,
“.HENRY H. HOLLOW AY.

“ No. 5 South 10th street, Phila.’*

In the further consideration of this subject, I  introduce here 
some extracts from a letter received from Dr. Robert RohlamL 
a distinguished physician residing in New York.

“ New Y ork, July 13th, 1873.
“ General A. J .  Pleasonton.

“ Sir :—Dr. McL. told me, three days since, that you had 
written to him about a new edition of your highly interesting 
pamphlet on blue light that you were preparing, that would 
contain additional results that you had obtained in your experi
ments with blue light as a healing power. I  can readily 
believe in its efficacy, and I very much regret that I  have been 
unable to continue my own experiments in the same direction, 
by which many new facts would have been developed in all
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likelihood to the great benefit of suffering humanity. Be that 
as it may, you deserve the warmest thanks for having extended 
your experiments 30 far, making the professional physicians to 
feel ashamed that none of them thought it worth their while 
to draw practical consequences from your experiments in the 
development of animal and vegetable life. As the effect of 
blue light is identical with ‘ od-force 9 it might be of interest 
to you to hear of some surprising phenomena produced on 
sensitive persons in connection with blue light and corrobora
ting the results of ‘od-force ’ and ‘ odified preparations. ’

“ 1. Compare with your results of the blue light on the Alder
ney bull calf the statement of Dr. Henry B. Heind, page 36 of' 
my pamphlet on ‘ od-force,’ case No. 17, and you will find the’ 
similar surprising growth of babies, by using my ‘ od-magnciic 
sugar of milk.’ *

“2. I  exposed, about a year ago, a man suffering with severe 
rheumatism to the influence of the blue light through two 
glass panes. He felt, after fifteen minutes, much relieved, and 
could move about without pains, but complained of a nasty 
metallic taste on his tongue. The same happened to a friend 
who visited me during odo-magnetizing sugar of milk, when 
I placed his hand in the blue and violet rays of the prism.

“Dr. Hardis, assistant physician of Dr. E. B. Foote, has the 
same metallic (copper) taste, whenever he takes some of my 
odo-magnetic sugar of milk, on his tongue; also Dr. Fincke, a 
highly educated and reliable physician in Brooklyn, who ex
perimented a great deal with od-force produced by the blue 
and violet rays of the prism, and who placed the hand of a 
man within these rays, and the latter complained of having a 
taste like verdigris on his tongue.

“These examples show that the blue and violet light and the 
od-force generated in this way are of an electric positive nature ; 
and it is very much to be regretted that Professor Yon Reichen- 
bacli reversed the poles, and, in his works, calls this pole, 
which is analogical in its effects to the positive pole of any elec
tric or electro-magnetic apparatus, the ‘ odic-negative one,’ 
causing by that uselessly an unavoidable confusion.”

In the latter part of March, 1874, I  received a letter from 
Major-General Charles W. Sanford, late the commander of 
the National Guard of the city of New York, of which the fol
lowing is a copy :
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“ 4G2 Wcst Twenty-Second street, ) 
“ N ew Y ork, "March 29/A, 1874. j

u7o Major-General Pleasanton,
“ 918 Spruce street, Phila., Fa.

“ General :— Will you oblige me with a copy of your pam
phlet upon the use of blue glass ? I bad some time since an 
opportunity to read it, and having an invalid daughter, her 
physician was induced to try the experiment of having blue 
glass inserted in her windows. She has been materially bene
fited by its use, and I am anxious to investigate the subject.

“ She has*also a number of plants in her sitting-room, which 
have grown and flourished in an extraordinary manner under 
its influence. I  am, General, very respectfully,

“ Your obedient servant,
“ CHARLES W. SANFORD.v

Extract from a letter of Dr. Robert Rohland, of New York, 
received by me in June, 1874.

“ New Y ork, June 28, 1874.
“ 7b General A. J . Pleasonton,

“ Philadelphia. '
“ S i r :— . . . . .  Several gentlemen have made some 

experiments with blue light under my direction, with very 
favourable results, especially Dr. L. Fisher, in a case of general 
debility and exhaustion, and Dr. McLaury, in a case of very 
troublesome tumor.

“ Very respectfully yours, truly,
“ DR. ROBERT ROHLAND.”

Extract from a letter of Dr. Wm. M. McLaury, of New 
York, received by me in August, 1874. ,
“ To General Pleasonton, Phila.

“ D ear S i r :—Understanding through Dr. R. Rohland that 
you are about to publish a new edition of your article on the 
blue ray, with some additional matter, I  suppose that you 
would like to hear of my experience therewith.

“ I  regret to state that my experience is as yet very limited, 
but I have great hopes that by extensive experiments, with 
careful observation, we will yet And it to be an important 
agent in combating disease.

Digitized by Google



......................“ In a little girl, one month old, was found a
hard resisting tumour about the size of a robin’s egg, in the 
sub-maxillary region of the left side. I  had it placed in such 
a position that the rays of light through a blue glass should 
impinge upon it one hour, at least, each day. This tumefac
tion disappeared entirely within forty days.

u The child has developed astonishingly; is now seven 
months old ; is exceedingly bright and happy; has not known 
an hour’s sickness or discomfort. Its peculiar freedom from 
infantile ills I attribute, at least in some degree, to the influence 
of the blue light.

u With great respect, yours,
“ WM. M. McLAURY.

“ X ew Y ork C it y , August 20th, 1874.”

S »me time since, Mrs. C., the wife of Major-General C., a 
distinguished officer of the United States regular army, told 
m * that one of her grandchildren, a little boy about eighteen 
months old, had from his birth had so little use of his legs 
tint he could neither crawl nor walk, and was apparently so 
■enf<*«.*bled iu those limbs that she began to fear that the child 
was permanently paralyzed in them.

To obviate such an affliction, she requested the mother of 
the child to send him, with his two young sisters, to play in 
the entry of the second story of her house, where she had 
lined up a window with blue and plain glass in equal propor
tions. The children were accordingly brought there and were 
allowed to play for several hours in this large entry or hall 
under the mixed sun and blue light. In a very few days, Mrs.
C------told me that the child manifested great improvement
in the strength of its limbs, having learned to climb by a 
vhair, to crawl and to walk, and that he was then as promising 
a child as any one is likely to see.

•
In the case of the child, whose premature birth occured 

a t  t h e  naval station at Mound City, in Illinois, Commodore 
Goldsborough was informed by its mother, a short time since, 
that it had continued to improve in health, size and vigour, 
since the Commodore had last seen it, and that it was then a 
perfect specimen of infantile development.

The case of this child, described by Commodore Golds
borough, is a very remarkable one, for, having been prema
turely born, it mav be presumed that its organization was not
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as completely developed as it would have been had it fullilled 
the entire period of its gestation—and consequently it would 
seem that the association of the blue and sun light had re
paired all the deficiencies in its organisms existing at its birth.

"We have, in these instances that I  have advanced, mani
festations of the remarkable variety of powers as developed in 
the several cases, all differing from each other in their various 
disorders, and all having been restored to their normal condi
tion of health and vigour; and, in some instances, having had 
that condition increased and intensified.

W e have had moribund flowering plants, not only arrested 
in their course of decay, but reinvigourated, and their beauti
ful tints of colour greatly improved.

W e have had branches of a tropical fruit tree, that were 
exposed to the action of blue light, made highly fruitful, while 
others of the same tree, not similarly exposed, bore no fruit, 
and were feeble and apparently unhealthy.

W e have an immature infant child, defective in its develop
ments at its birth, made perfect in its parts, and strengthened 
so as to become a striking instance of infantile health, vigour 
and beauty.

W e have had in another infant child, only one month old, 
an obstinate tumour to be absorbed, and a degree of bodily 
vigour imparted to it that defied the attacks of all infantile 
disorders after the tumour had disappeared.

W e have had poultry of the same variety, hatched on the 
same day, presenting such different stages of advanced 
development, after the lapse of the same period of time, to 
those of similar poultry reared in the common way, that 
incredulity must yield to well established fact, and surprise 
give way to conviction.

We have had. the vocal powers of a singing bird, that had 
ceased to sing, again excited, and its musical tones again 
poured forth with greater force, richness and beauty than it 
had before ever displayed, to the delight of all who have heard

The deaf has been made to hear: in a domestic animal, 
the mule, which for nearly ten years, and perhaps longer, had 
heard not at a ll; and the stiffness of his limbs with rheuma-
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tisra has given way to the natural elasticity of his normal 
condition of health. Under this most potent influence, lambs 
that may be used for the food and clothing of man, have been 
so greatly developed in so short a time that we may reasona
bly hope that the rearing of domestic animals for food may be 
so largely extended and improved, that immense numbers of 
mankind who, from the costliness of such food heretofore, 
had never tasted it, may, in the near future, be no longer de
prived of the use of this most stimulating and nourishing 
article of flesh diet. *

But the greatest value of this application of blue light, will 
be found to be in its curative power in human and animal dis
orders of health.

In the cases before quoted in the human family, rheumatism, 
both chronic and acute, neuralgia, with its accompaniment of 
partial paralysis and various other complications, torpor of the 
lower extremities of a child, nearly amounting to paralysis, 
have all yielded to the application of these vital forces of light. 
May we not congratulate mankind on the blessings which this 
discovery foreshadows ?

For cerebral disorders, from softening of the brain to con
firmed insanity, I  would respectfully suggest to the medical pro
fession full trials of the blue and sunlight baths, to be taken 
by their patients at least once in every twenty-four hours on the 
naked spine and back of the head. Should they succeed in 
removing the disorders of the brain, we may, in the near 
future, be relieved of the cost of building additional lunatic 
asylums, and insanity may be classed as a curable disease.

While this edition was being put through the press, I  
received the following communication and its enclosure from 
Dr. Robert Rohland, a distinguished scientist, resident in 
New Y o rk :

209 T hird A venue, N ew Y ork. 1 
October 26thy 187If. f

G en . A. J .  P l e a s o n t o n .
Dear S ir :—With my warmest thanks for your last kind 

letter, I  have, to-day, the pleasure to send you enclosed, at last, 
the report of Dr. Fisher’s- patient; and am still in hopes to 
send you more next month.

Accept the assurance of my highest respect, and allow me 
to sign myself, your most obedient and grateful,

D r . R O B E R T  R O H L A N D .
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Enclosed in the above, was the following statement of the 
lady who had been placed under the influence of the associated 
light of the sun and the blue light of the firmament, and the 
blue rays eliminated from sun-light transmitted through blue
glass: •

“ At the request of my attending physician, Dr. Louis 
Fisher, I  will state, as briefly as possible, the effects produced 
upon me by the transmission of the sun’s rays through blue 
glass:

“ Having been an invalid for nearly three years, and for the 
last half of that time confined entirely to my rooms on one 
floor, I became so reduced by the long confinement, and my 
nervous system seemed so completely broken down, that all 
tonics lost their effects, sleep at nights could only be obtained 
by the use of opiates, appetite, of course, there was none, and 
scarcely a vestige of color remained, either in my lips, face or 
hands—as a last resort I  was placed, about the 19th of Janu
ary, 1874, under the influence of blue glass rays. Two large 
panes of the glass, each 36 inches long by 16 inches wide, were 
placed in the upper part of a sunny window in my parlour, a 
window with a south exposure, and as the blue and sunlight 
streamed into the room, I  sat in it continuously—I was also 
advised by Dr. Fisher, to take a regular sun-bath of it; at 
least to let the blue rays fall directly on the spine for about 20 
or 30 minutes at a time, morning and afternoon; but the 
effects of it were too strong for me to bear; and as I was pro
gressing very favorably by merely sitting in it in my ordinary 
dress, that was considered sufficient.

“ In two or three weeks the change began to be very percep
tible. The colour began returning to my face, lip3 and hands, 
my nights became better, my appetite more natural, and my 
strength and vitality to return, while my whole nervous 
system, was most decidedly strengthened and soothed.

“ In about six weeks, I  was allowed to try going up and down 
a few stairs at a time, being able to test in that way how the 
strength was returning into my limbs, and by the middle of 
April, when the spring was sufficiently advanced to make it 
prudent for me to try walking out, I  was able to do so.

“ The experiment was made a peculiarly fair one by the 
stoppage of all tonics, &c., as soon as the glass was placed in 
the window, allowing me to depend solely on the efficacy of 
the blue light.”
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A distinguished surgeon of this city, on being made 
acquainted with the remarkable vivifying effects of this force, 
in several of the cases mentioned herein, expressed to the 
author, the opinion that the vitalizing influence of these asso
ciated colours, would probably be found to eradicate scrofula, 
and the terrible diseases which have produced it, from the 
human system—a result never yet attained by any medical 
treatment now known.

If  this opinion should prove to be well founded, why may 
we not anticipate that tubercular consumption of the lungs 
may be arrested in its progress, its abscesses absorbed and dis
persed by the purified blood taking up the purulent matter, 
and either decomposing it, or eliminating it through the 
various excreting channels of the body ?*

If  this last mentioned case had furnished the only example 
of the restorative influence of blue light upon disordered health, 
it should awaken in the medical profession, throughout the 
world, a desire to investigate the causes and sources of that 
force which had produced such marvelous effects.

Let us attempt a solution. The juxtaposition of plain 
uncoloured glass and blue glass in the passage of sunlight, 
and the transmitted blue light of the firmament, and the 
eliminated blue rays of the sun-light through them respectively, 
evolves an electro-magnetic current, which imparts to vegeta
ble or animal life subjected to it, an extraordinary impulse to 
the developement of their respective vigour and growth. 
Their vitality is strengthened so as to resist disease, and to 
throw it off in those instances in which it had appeared before 
having been subjected to its power.

*  A friend of mine has sent me the following notice, viz:
“  L i f e  U n d e r  G l a s s . ” — The author of “ Life Under Glass,” sends to the 

B o s t o n  T r a n s c r i p t , a letter giving some curious results of his experience in the 
use of coloured glass, as a medium for the transmission of the sun’s rays in the 
treatment of lung disease. Tin; writer of the communication, being himself a 
victim to weak lungs, gave special attention to the subject from personal as well 
as professional interest. His attention was directed to the matter by an accident 
in his own experience. During the autumn of lHO.'l, he was home on *\sick 
leave” from the army, and was in the habit of frequenting the photograph gallery 
of a friend. The operating room of the gallery was lighted by a skylight of light 
blue glass, and the walls weie tinted of the same colour. l ie  soon noticed, that 
he invariably felt better after an hour or two passed in the gallery, and he was 
firmly convinced that the beneficial effect was largely due to blue light. Alter 
the war, he began a series of experiments among his patients by using bluo 
glass. As the light from pure blue glass is not entirely agreeable to the eye, ho 
alternated the panes with clear glass. This was an improvement, and he went 
on with his experiment until he attained the highest sanitary power in a purple 
or light violet colour, the red, in the staining, making the light pleasant to bear.
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The velocity of light on the earth’s surface has been found 
by Leon Foucault, by experiments most carefully conducted, 
to be 298,000 kilometres or 186,000 miles per second of time— 
now of tWeeven primary rays of light, all of them excepting 
the blue ray and possibly its compounds, purple, indigo and 
violet, which perhaps are decomposed, and the blue ray 
liberated, are suddenly arrested in their marvelously rapid 
course, on coming in contract with the blue glass. This sudden 
impact of the intercepted rays on the outer surface of the blue 
glass with this inconceivable speed, produces a large amount 
of friction. Light, though imponderable, yet is material, since 
according to the book of Genesis, God said, “ Let light be made, 
and it was made”—and the movement of matter upon matter, 
always produces friction. I3y friction electricity is evolved, and 
when opposite electricities meet in conjunction, their conflict 
according to the celebrated Danish philosopher, Oersted, develoj >s 
magnetism. The electricity produced by this friction is 
negative, while the electrical condition of the glass is opposite, 
or positive, and heat is therefore also evolved by their conjunc
tion. This heat sufficiently expands the pores of the glass to 
pass through it—and then you have within the apartment, elec
tricity, magnetism, light and heat—all essential elcmentsjof vital 
force. Without light and heat, life cannot exist, and electricity 
and magnetism are indispensable to its active vitality. This 
current of electro-magnetism, when allowed to fall upon the 
spinal column of an animal, is conducted by its nerves to the 
brain, and thence is distributed over its whole nervous system, 
imparting vigour to all the organs of the body, and stimu
lating them into active exercise : hence follows "restoration to 
health.

In the early part of the summer of 1871, having caused to 
be printed an edition of my memoir which, a short time before, 
I had read before you, I distributed copies of it among literary 
and scientific institutions, and to such persons of culture as 
were likely to be interested in the investigation of the subjects 
treated of in it. Having sent several copies to Washington 
city, I  received from my friends there suggestions to take out 
Letters Patent from the Government of the United States for 
my new discovery, which they deemed to be of the highest 
importance. Accordingly, I  made an application to the Com
missioner of Patents for the issue of Letters Patent thereon. 
When the application was received at the Patent Office, the 
novelty of its character, and the wonderful results of the ex
periments on which the application had been based, excited
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the greatest surprise and interest among the officers of the 
Bureau of Patents. The application was referred by the 
Commissioner to the Examiner-in-chief of the class of Chemis
try, who, after a full examination of the whole subject, as I was 
informed, reported favourably upon the application and recom
mended the issue of Letters Patent. At this stage of the 
proceeding, the Commissioner was visited by the Examiner-in
chief of the class of Agriculture, Professor I. Brainerd, of 
Ohio, a very distinguished scientific gentleman, who suggested 
to the Commissioner that the application had received a wrong 
reference; that it should have been referred to him as it con
cerned plants and animals, which were intimately associated 
with the class of Agriculture under his charge. The Commis
sioner replied, that it concerned, also, Chemistry; but if he, 
Professor Brainerd, desired to investigate the subject, the 
issue of the Letters Patent should be suspended till that oppor
tunity was afforded him—which was done. I was thereupon 
informed of it, and that the Commissioner, in view of the 
great importance of the application, and of the novelty of the 
principles, involved in it, was desirous, before proceeding 
further in the issue of the Letters Patent, to send to my farm 
in this vicinity, Professor Brainerd, who, with my permission, 
would examine into the manner in which my experiments had 
been conducted, and particularly investigate the whole subject 
of the application. On the receipt of this communication, I  
wrote to the Commissioner of Patents, and informed him that 
[ would be very glad to receive Professor Brainerd, and to give 
him every information and afford him every facility for making 
his investigation in my power. ^

A few days thereafter, the Professor arrived at my house in 
Spruce street; and, on presenting himself to me, he said:
44 General, you must receive this visit of mine as a very high 
compliment, since the Commissioner of Patents, in extremely 
rare cases, ever sends any one from the office for information 
in relation to an application for a Patent; for he requires all 
such information to be brought to him. He has, however, in 
this case deviated from his usual course, from the great interest 
he feels in your alleged discovery, and has sent me, therefore, 
to make the necessary investigation. For myself, I  will say, 
that I have no prejudice for or against the principles announced 
in your startling memoir, and I  come to you to make a fair, 
honest and impartial examination of the whole matter. I f  
your averments, General, shall be sustained after I  shall 
have examined the subject, I  will report favourably upon your
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application, and your Letters Patent will be issued forthwith. 
Should I, however, have any doubts in the matter I  will report 
against their issue, and you will not get your Patent.” To 
this I  replied, u That the facts in the case must furnish their 
own evidence, and I  was perfectly satisfied to abide by his 
judgment thereon, whatever it might be.” We then proceeded 
to my farm, where the professor remained three days, devoting 
himself to a critical examination of the subjects committed to 
him for investigation. On the afternoon of the third day we 
visited the grapery, as he had often done before, where we 
met three professors of colleges, who, attracted by the notices 
of the experiments which they had seen in the newspapers, 
had come to the farm to verify for themselves the statements 
they had read. For purposes of ventilation in the grapery, I  
had caused to be removed from immediately below the eaves 
on the southeastern side thereof, for the whole length of the 
house, two panes of glass in width; and in their places I  had in
troduced galvanized iron wire cloth, with meshes of about one 
quarter of an inch square. The vines planted on the outside 
border, and trained through terra-cotta pipes into the grapery, 
along its walls of glass, and up to the ridge on the southeastern 
side of the grapery had, when they reached this wire cloth, 
in their growth on the inside, sent lateral branches through 
its meshes into the outer air, which had grown to varying 
lengths of ten, twelve or fourteen feet on the outside of the 
grapery. These lateral branches were covered with foliage— 
the inside branches from the same stems extending to the 
ridge were likewise covered with the densest foliage; but the 
difference between the inside and outside foliage was most 
distinctly marked. The inside leaves, from the same roots 
which furnished those on the outside, were fully six or eight 
inches respectively in diameter, of the deepest green colour, 
and so perfectly healthy that they seemed more like wax leaves 
than natural ones, while those on the outside of the grapery, 
though abundant, were not more than two inches in diameter, 
of a pale, sickly, yellowish colour, indicating a feeble vitality.
I called the attention of Professor Brainerd and of the other 
professors to this most marked difference in the respective 
leaves inside and outside, and they all united in the opinion 
that this example furnished the most conclusive illustration of 
the influence of blue light on vegetation that could be produced 
under any circumstances. Here were branches of vines from 
the same roots, covered with foliage, deriving their nutriment 
from the same sources, the outside leaves exposed to all the 
influences of temperature, light, humidity or dryness of the
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natural atmosphere, and yet, scarcely one-fourth of the size o f 
their relatives—those on the inside ; andindicating an enfeebled 
and transitory existence. While the latter, revelling in the 
stimulating forces of the combined sunlight and blue light of 
the sky, had attained not merely size, but also an exuberance 
of vigor which excited the greatest astonishment. Professor 
Brainerd gathered some of the leaves from the outside and 
inside branches of the same vines, which he took with him ta 
the Patent Office to be measured and photographed. The 
other professors did likewise to exhibit to their respective 
classes.

When Professor Brainerd had completed his examination, 
and was prepared to return to Washington, he said to me, 

f  “ General, everything that you have alleged on this subject of 
blue light is confirmed; I  am perfectly convinced of their 
truth. On my return to Washington, I  will make a most 
favourable report on your application, and your Letters Patent 
will be issued forthwith. I  will now say to you, that before I  
left Washington, the officers of the Patent Office discussed 
among ourselves your application, and we came to the conclu
sion, unanimously, that if my investigation should establish 
the verity of your statements you have made the most import
ant discovery of this century, transcending in importance even 
that of Morse’s Telegraph, which, at best, furnished only a 
means of communication with distant places, while your dis
covery could be brought home to every living object on the 
planet. We further thought that your patent would be one 
of the most valuable that had ever been issued in the United 
States. I  congratulate you upon your great discovery.”

The Professor accordingly returned to Washington, made 
his report, which, as he said it would be, was most favourable; 
and Letters Patent for my new process of accelerating the 
growth of plants and animals were issued to me on September 
26th, 1871.

It is to Moses, the lawgiver, the great leader of the 
Israelites in their Exodus from Egypt, in their passage across 
the Red Sea, and in their subsequent residence in the desert, 
that we are indebted for our knowledge of the plan of the 
Deity in the creation of the world. This narrative o f 
Moses, as contained in the book of Genesis, has been received 
by Christian and Jewish peoples, of all nations, as a faithful 
description of the revelations claimed by Moses to have been
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made to him by the Almighty himself. It is the foundation 
of their religions—the basis on which their spiritual faiths 
rest.

Let us take up this book of Genesis, and endeavour to dis
cover from it, illuminated by the developments of modern 
science, what the prevailing idea of the creative mind may 
have been in establishing the physical functions of the planet 
on which we live.

In the first chapter of Genesis, we read the first four verses 
as follows, viz:

“ 1. In the beginning God created heaven and earth.
“ 2. And the earth was void and empty, and darkness was 

upon the face of the deep, and the Spirit of God moved on 
the waters.

“ 3. And God said, Be light made: and light was made. \
“ 4. And God saw the light that it was good, and he divided 

the lierht from the darkness.”
From these verses, it would appear that the materials com

posing this planet were created and assembled in darkness,  ̂
and that, the first physical force made was light—not heat, /
not electricity, not magnetism—but light, which we shall ' 
endeavour to show is the almost omnipotent force, which 
produces them all, and gives form and motion to our plane
tary system. In  the same chapter, in the 6th verse, we read,

“ 6. And God said; Let there be a firmament made amidst 
the waters, and let it divide the waters from the waters.”

And in the 7th verse, we read as follows, viz:
“ 7. And God made a firmament, and divided the waters 

that were under the firmament from those that were above 
the firmament—and it was so.”

There is obscurity in this verse, since in the following verse, 
the 8th, we read,

“ 8. God called the firmament Heaven,—and the evening 
and the morning were the second day.” How in the 1st verse 
it is stated, “ In the beginning God created heaven and 
earth;” heaven having precedence both as to time and place 
in the creation. In the 8th verse, it would read as if there 
were waters above the heaven, which were divided by the
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firmament from those that were on the earth. We may 
suppose, therefore, the word firmament, used in the 7th 
verse, to mean the atmosphere, which was to hold in sus
pension the waters contained in it as vapours., clouds, &c., 
thus separating them from the waters on the earth, as well as 
the infinite space above the atmosphere, now supposed to 
contain the orbits of the fixed stars. In the 9th verse, the dry 
land appears, and the waters under the heaven (probably 
atmosphere) are gathered together and, in the 10th verse, are 
called seas, and in the 11th verse God said, “ 11. Let the 
earth bring forth the green herb, and such as may seed, and 
the fruit tree yielding fruit after its kind which may have 
seed in itself upon the earth, and it was done.

“ 12. And the earth brought forth the green herb, and 
such as yieldeth seed according to its kind, and the tree that 
beareth fruit having seed, each one according to its kind, and 
God saw that it was good.”

We will here observe, that so far as the order of developing 
creation had gone, light was, as yet, the only active force 
which had been brought into existence, or as the verse 
expressed it, “ and light was made.” Of course, it must 
have been made of 1>he materials which composed it. There 
were, at that period, no sun, no moon, and perhaps only the 
fixed stars, which were to illuminate the heaven, that had 
been created, and yet light was made, and it was made of its 
materials, and being made its attributes were at once called 
into use. “ For the earth brought forth the green herb, and 
such as yieldeth seed according to its kind, and the tree that 
beareth fruit having seed, each one according to its kind.” 
No herb could have been green without light, and no tree 
could have borne its fruit in darkness, nor could seed have 
been matured without light, and yet this light came neither 
from the sun, nor the moon, modern spectroscopes to the con
trary notwithstanding, for as yet neither the sun nor the moon 
had been created. '

Hence, we can understand that the Creator, in directing 
that light first of all should be made, intended to constitute a 
force superior to all other forces, for it is by light that they 
are all developed, and made auxiliary to the great plan of 
Creation.

“ 14. And God said, Let there be lights made in the firma
ment of heaven, to divide the day and the night, and let them 
he for signs and seasons and for days and years.
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MM m ; , \ r im a g in e  the a ' w  /  f  • r < • a  a m o u n t in g  a h n " 0  to  
M -r ■, h : i ;. v , v /hh  w h ic h  re' ‘A M  the r e v e M / r a i  r o a r l -
la y  thy a t ; r: ’ *u;, o o f  :1 c ■’ u, 1 a • mi ; i ; ■. I '-'ess. J y - y : .' M t ]. ->

abst -  win L is fa ■ a a"  an ! two 1 burning a n ds A ’A  
Desert/'' from their groat I ¡eat, to what oilier soinvc oo> !d ho 
refer /ho evnhle h e a l ’han to the sen. Art tire sun is do- 
wribed to him as a yew/ //A, not a yrwk furnace, not a great 
a. o no *o of heat, Imi sin , p!y a mm /! ’ \ n /n tat i i ig ] lower. "When 
traveling in /ne Desert, a.id over!alum by the burning Shoreo,  
vlhwe least, like that from a h -ry furnace, obscuring ihc ibyht 
of the nit hv the eh.»u-1 s of burning sand which it leal rahed, 
Ah *>e> might hav r, hy a com so of ivas»»;/ j• g, traced a commotion 
between Ok* raging temp"M and /no s mils heated hy the uiu, 
a I e 1 thus have as. iyned i > that himmary the liealiiuy p over 
■Dimed f>r i a- radiu/wns. .1/  u/yht ewa have beer; i/wiiiar 

with tlie tenets of the prohm-os us of Zoroaster, and of the 
lire worshippers in iV-rfa,  woo vow-11ipjwd that yn at oih of 
.ah; as tlie ouiree nl ear..» Iv heat, hot ii so, lie d.bearded 

hi  siM; Lnn.oainyy ai d h  »Inly do* .ared A  hat it is the givmer 
• ■f two h/n/s, intended to separate the day from the nig! t ; as 
hgns, and Mr was ms, and lor days raid years ; to shine, m the 
iinnament of Heaven, and to give A// upon the earth."

Light is the great source of terrestrial electricity, magnetism 
and heat. 1

’Whatever moves, or is the subject of motion, is matter.
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b a r * U a e i e r  d _ ! . O i O  i : i - ■ y ii ‘. r u vU\t u -  m m ■ t e r G d a v .  - n  r -

d a y .  h a r r u i i e t e i *  d - k w > a î e  a w T
s

A ’ 
_ >’ o w  l e t  u s  s e e  v d  . d  i ! t v a t  n s  : n f • o f  f r » » e i  1r e d  h o t  S 1 ‘ ( ' )T,v a s

d a - i v a i m w e d  e r  m  a *
i .  ,

A : )  - , 1 0  H v f i m a  a i e  s m e  V • -  - O U

t h  • i t  /■ » r  t i n *  l i t  , r i n  n
. . i

T  1 » : a  r h o . I  1 a * , 1 > i n n ; a  h * - - ■  ' a ‘ ■
î ; , U

i a
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s u  11 e o n ’1 d m n d »  t l o a n a  t i i r o w . d i a i m ' s n o o w  a n d  t h e y  a n t i e i ]  »a d e

t i l  e r » , f r »  »m a  1;a  r y e y  i * I - 1  in t h e  r m s n a m p  h a r v e . d .  ' i f  1 m r < 1 s  V e :i a l

L e u t  i s  d e r i i V e  1 d  i r r ■ 1 1( i r <  ■ n  i i l i < ‘ iu n i , , l a  > WT i s  t h i s  f a c t  e x p i a i l l a » I t

Á  O e l l i h , m r n i i l l  i ! 10  id í a t e  o f  M a i m a ,  ( l u i ■ i n g  t h e  e a . n v  p ; a r t o f

t h e  l a s t w i n ! » r ,  v v l a e U t h e  g  r o i l  u » !  a t  L i s r e > ’n l « a a m  w a I S  .1t < o g »1 y

C o v e r »  »1 w ' i U i s n o w r i n w a n y ^ p l a r m y I n a l * s o m e  r a x  [ » e r i m o ¡ i t s t h

a m e r i n d u  t h e  t e m p e r a t e r e  o f  t h e  e a r t h  u n d e r  t ! i o  s n o w  H e *  

f u ñ i d  t h a t  t i í o  h e a t  i n c r e a s e d  a t  l i t e  s ur i ano o f  t i t o  e a r t h  w i t h  

t i i e  depth of the d ü o w  above i t .  T h e  f o l l o w i n g  i s  t h e  a c w o u n g
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: ì  i . 1 * ; ì  d m ’ r  r »  - p -  • ( J I v o  e a n i r . b  « m s ,  a n d  a l l  r m > \ d n y  v e i t d

I . ^  * i » ; i * •. • ’ \ a " ! * 1 U y  t o w a u r n s  : i * i m b o l i  o f  t ì m  i i  r m a i n a m
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i i  \ a  . -  * ! a  r  - - - e  • n  i i ; ; i s  i  ; s  a  ! ì o  ; ; > • d  j . 11 ; : u  ! ] >11 r s  ì i *< s  i i s  i n  < ■ v  ; l  a l  »! e  

< ! o s r i 11y . 1 d a m e  a r i s m  i i m  m i n .  ’ i  - n  d ,  m \  d e l i  o u r  s y s t u n  . d i a l i

ì ì  1 * » > m  ¿ a *  * 1 1 d i v i  a -  r o m m i i n a ]  L  a u / . m i  m  b u s  m i y n t y  s y s l n i u  o d  

\ v ' < » r i < l s ,  a n d  * - h ; d i  l a *  d m m  i n d i e ; '  i r  d e e  a ,  a s  < > m *  s u a  i m \ v  d o o s  

! m l o \ v  i m i * « i u  d o  r u n  a i ,  a n o d i ,  r  - s r  a  e - b  n e i ,  t r ;  n  s a n  m i  Ì n e r  i n  

i i -  ^  d  > • d . 1 a  a n y ì i i n y  i »1* \ v d d h  t l a *  d ’ i n i  : n  n d n d  a m i  m a n - r i v e ,  

i i n d i  a r i s a  i n  d i o  w a - i a r u  d a n a u n  e l  i o  i r e  * i d i *  p l a n a  t i n t i  l i n c i  

n o - n i  v a 1* 1 "-1 b y  o l i r  o w n ,  a n d  t ì  m s  s y . a m n  n  f i  r  o v a t o  n o  s h a ! !  

d o  r i m i n e ;  i n  t h è  ¿ y e a l  e n p a u s e  o d  s p a v e n t i l i  l i m e  r i d a l i  d o  n o  

i n o r e .

A V e ■ u n i s f  l i a v e a s i a r d i m i ] m d n t I n  o n r  d i s a n s - d o t y a n d  we
v e i l l  d a . e W .  . ¡ ì m t u i e ] r ,  u n L  1•1 w d . d i a d  1 d b p y  a r e  U n a d m

A V  * y d m  e , , i ;  .e r t o  h o a  11 y  i d '  1............i a i - l i i n o v i M o r  i s  t h e

r , m . i - •, w  ; , o a i . *  ' r  ' ; ' r  d a -  * ; ■ ’ . i d  e d r n a l l  o t h e r : .
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! ’ ■ t*. ]• a  ' _* 'i ) h n u m i l a u s .  : a  v a -  p r - • a d  m y

a ,  a u : !  v ' n i  V m  !  m  ; a  . . a  r 1 1 e l e m  y . ■- l  u v a y .

W d m i  m a t e * r  :i r i  s : a i d  r o h e d d ,  1 ' y a i d  o r y * a s * ‘ o u s ,  w e

e * >n  \ <■_\f a \ e r y i n ’e d  ' ! p i a t e i d a a  c u * i  a s  e » a  : i ] m s d n o n o r  ( * f  i t s

m n e l  - s b a u T 11 ; l ' u n ’ ' 1 t i r i  i ( -  ] »( » v u s a r e  h e i n C* d . e \ a  l o p a d .

i s o n n b s  t o u s  d  a u n . > a n 1 ( - M ì n i i t i  o  ! ! s  <- f  m a l i : T O  f  Y\ ! i m i l  i l i a  m o s t

i d r t i l a i m a c a n a t i o t i  e t a d d  d M e  d a d i n o p i re v r  m s m m a e p t i o n .

d - ) i n t h e  ìs» - r i  e r i o f W h : i t  m  t i * a m ' ’ d  a i v a d d m e d  t e r , A V O 1 h a v e  h u t

a.  v e r v  d u u t  i m n y e  o d  a  d w  o d  t h è  l i u - t  o b v i o n s  U n i e s  i n  t h è  

o h  a i a  o d  i t s  c o n i l i  b e > n s s w h i l a  v e  e  k i e m v  a n d  c a n i  k m a v  n o t b i n y  

o d  i c s  e x i r e m e  t e r m i  n a d i o e s ,  k s  y a n a C o s t  d e n d t y  a m i  n e m i  

u d e n t e  t e m d t y .  l a i !  v e  m a y  n o m  u v e  r h a t  w l i a l e v e r  m o v e s ,  

o r  m i n  l i e  n i o v c d ,  m i i o t  h o  m a d r i * — - a n ' > r d ì n y  t o  t ì d s  d a d m i d i m ,  

t d n  i m p <  m d n r a b b e s ,  j i y h t ,  h  é n t y  e l e n i  r i  ■ - i i y  a n d  m a y n e t i m n ,  a r a  

a d  m a t e r i a !  s u b s t a n c e s ,  n o  s n o d o  a n d  a t l a n u a t n d ,  h o w r v e r ,  

t l i a t  I m m u t i  i n y e n u n y  l i a s  m . * \ a  r  b a r n  a d l e  t o  d i s e n v e r  i h e i r  

c o m p o n e n t e  o r  t o  r a d a n e  t l m i n  t o  M a m h n ' d s  o f  c o m p a r i s o n  l y  

v e d i m i .  t b e i r  p o w e r . s  n i i y i i t  h e  m r a s i u v d .  Y d e  m i y h t  y  * 

f . i r t h e r  a n d  a s s o r t  t l i a t  a l l  h u m a n  é m o t i o n s  a s  v e d i  a s  a n i m a . 1 

i n s t i n c t s  a r e  l i l e e w i s e  m a t e r i a l ,  s o n a *  o n r  o n l y  c o y n i z a n c o  o i  

t h e i i i  i . s  n e n i e  a p p a r e n t  t o  u s  t h r o u y h  m i r  s e n s e s ,  e o n c e r n i n y  

v e l l o s e  m a t e r i a l i v y  t l i e r e  c a n  h e  n o  < p m s d o i i .  L e t  i t  n o i  h e  

s u p p o s t a !  t l i a t  t h i s  i d e a  o f  m a t e r i a l  b e i n e *  i s  a t  a l l  i n c o n s i s t a i m  

v e i t h  a n  a s p i r a t i o n  f o r a  f u t u r e  l i t e ,  s i n c e  t h è  r é s u r r e c t i o n  m
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' h o  m a t e r i a l  b o d y  i s  a -  m i i ' i i  a  ] _ > ; i r f -  < > f  t h e  C h r i s t i a n ' s  c r e e d  a s  

iwhe hope f l f  h i s  i m m o r i a l i t y .  \ i has t «  * l d  u s  f o r  w h a t

p u r p o s e s  t h e  w o n  a n  l  M o o n  m i d  W a r s  w o r e  e r . e a m d  ; w  rule 
d m  d a y  a n d  n i g h t ,  a n d  t o  * i i \ '  1 < ! ' a M m  i i g h t  a n d  t h e  d a r k  . n o

m i d  a s  s i  g n u , a n d  f o r  w n r i o n s ,  a n d  f o r d a v  ̂ a n d  y e a r s . "  i \ h > w ,

it !s  a  v o w l v m a r k a b i o t i l i n g ,  that AA, cm w h o  w a s  b o r n  i n

A  » s h e l l ,  a  p r o vinca of  ) a.. y p t ,  w h o  p o ■ - d t h e  1 i r s t  f o r t y  y e a r s

o f  h i s  life in J g g v p g  w h i a ; l lies b m w w 11 11 <m b  l a t i t u d e  b A a n d

M A ,  a n d  M 7  J a n d  M b  ' e a . - ; t  l o n g i t u d e , t h e n e x t  i b r t v  y e a r s  o n

tin* ! »orders o f  the Desert,  and dm ia>t forty years thereof  in the 
wilderness with Ids poop]«*, should hare  omitted to asAgn to 
the sun the heat’ay <jUalnies whhdi our seieniists declare it to 
possess id in diet, the sun did possess siwh powers,  and the 
fact had been res called to lain by the Almighty .

Modern dDcovorics m si-irii'^ yo to show that Rioses was 
right in his description of  the d i n d o n s  of  those luminaries.

W e  m a y  i m a g i n e  d m  n . - O ' i i i . h  o r - ' . r ,  a m o u n t i n g  a h o - w  

A  a ’ ' h i  m y ,  a \w u  w a d e ' 1 ' \ !  o *  -, r -  A m -  Î t h e  i v v e ’ a l i  > n  r ■ ■ r 1 -  

A g  î  : ! v * a l w f m  . - s  o l  : !  e  ■■ u ,  n e  o n  a -  l  - ' m m  I d ’s  w r  A  A e  

h o t  e d w . - m  - f  i l y y  ,  ■ r  ’ ‘ l e *  A ‘ w ,  o  ’ ■ m  " ' s o i l  L  A w .  d

Desert/’ from i l e i i 1 nient heat,  A what oilier somme eoi id he 
refer 111 i e e rrible heal dm a to the sun, \ et tlie nni is de
scribed to him a.-» a yum/ Ay A, not a. great  furnace,  not a great  
S'»mve of  heat, hut s i t  ply as an i l luminating jiower. A\dien 
traveling in he Desert,  and overtaken by the burning SAneco,  
whose iha.sL like (hat iVom a. Amy furnace,  obscuring doe light 
of the man hy tim AwnD of hnruiny sand which it lia;l rahed,  
M'i.sn might ha v.a hy a com .a* - h reus* >:d ug, traced a count ction 
between d.-e raying temp-*./ and dim suiuL lieated hy the m i n ,  

and thus ha\'e a . dy n ed  to that hnnwiurythe heal iny p  wwt 
claimed ihr hs ruumw ns. 1 ; » m :gbt  e\o n h a v e  been hmddar 
with die telists of  the pr*-d rs of  Zoroaster,  and of  the
,h’- worshippers in JVwin,  w. o wor. hipped that yreat orb of 
: A . ; i as the mu. roe of  e mu!  !y hem, 1ml i f  so, lie dweurded 
d  sumi îmugubngw an l boh; ¡y deciar-d u that it .is tlie greater 
■•f :wo AyhA intended to separate die day from the ldyni ; as 
hgns,  and Z r  -caserns, and lor day> and years ; to shine1, in the 
mm am en t  ot Heaven,  and to gi ro Ay/g u p m  the earth.

L i g h t  i s  t h e  y r e a t  s o u r c e  o f  t e r r e s t r i a l  e l e c t r i c i t y ,  m a y r m t i s i n  

a n d  h e a t .  1

"Whatever moves,  or is the subject of motion,  is mai (or.
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d\d c; n ¡o >t i*1 *¡11■ t■ i\ o ot ï 11 a o i'll. AV• n Ui: a- ■ .-¡a tir,y Avith tljt*
u . ‘.i ; i11 < 0 Y > MO n, II O-* i h!, w. ’ ir h I l o i\Y'a will;
il 'v -•i: y of v. d -o w 1x i, ‘ i

_ 1 11. a \. • i  ̂ - n-4 r n-
e. d \x m -- 1 v lis i-' o. 1 le . ’ \ 'd h r U ! ! u ‘ ( ']*r;dor, in
V¡, * ■ • ■!. • • r , !< ’ ‘ , f < i ■ V.* 1 t . k jr.. i,du >w i: i ! d r alino pla-ro.
Ì,, , i x, i ’ i:ud' . i t ’ * ■i* : ’ h - a i 1 i • ; dirai anni\ mm
[ Í , ’ di 'Y/, d ’ 0 ; • ’ t 1]• a i , r d ‘ - !' \V;'S io *1 a -implo
s ■■ , 1 »■ i l 1 ’ o i1 '■1 : 1 O' » i * ;' .--Y■ m ] >rY!‘■u*y nays.
A1,' !.: ' -y Mi -i f <■, 1 " "ai i 1 A • ’ V r  a*; dry neo' 1 ints m*

*. Y ■ Y :: re - ■, ai di Y Y■ '!'■ -, an- 1 \ f >:or lamv n-yriads of
\ . ’ ... ! . . .  . .[ .. ‘ > i i ■ l.1 :Ym.idio I ! t s 1xwn
1 X ~W ‘ 1 * ,) 1 M'X ' 1Yi d  M 1 O \ \• i a 1 t « ¡ io ; aire into i no
S , , 1 t : ' : 1. •. ■ , d ! ■ wd n *1 ! 1 ' ’ ; r. K veil yot, w hat
1 O' ‘ ! ■ l míe o- ' -O pr<- - »■ S ‘i'\ -d’ ■ 1 ill e ' ! ï u o e ; ion Aiatli
tdo i ■11 W ; ' ' id* t * :. O ’ i 1 ■ ■ V r, 1 ’ o l 1r \ i1 1Y.

T nd, t, avm»'*!i í donen nO .( x■n (1Ci,.' imYm -amani of 1 ho Min, from
tl.c i, : 11umeralde oro- ti«ai iVomi 1' r - in-v ti* pths d luminate
lì . ' j ■ l.ll'O' nf 11 r.,V ¡ , !- r■ M Ì. ' O(( d a . a ;:s ] liai itt wild a
A’M' / í ¡ 1 f 1. : • * I i i ! iJ . o ' ■ i I ; O, a !ati 1 r< pii ]■tas ill milt
V i ío iv i 11 i ( Y . 1 . j a . t ■ ; Y  y  ì l i ;ei + v Y wo
1 1 1! S ■ ‘ d ! 11 1 ! ■ ‘S d i -  x . l . V-d Ì ! * “ \a i 1 ] . r  r o i ; ;1 [ a  >Mt ¡on
o f  i h e  :X O - e  i U Y ■!'V r  ; d  M r1 » Y \V • - : l L s a o n a l  l i a - -  tan u l l ,  o u t -

h i l l  O of * u r  a l t a » , ■' o - . -  *, a.-. A Y ; ' a i a *  ita r  ■
? r tío i.t nadir e ahhors

i l  V. ! ; ■ i r n n .  it m ; ; - r d o  o  .. ! Y  ■ i o L ■ Y ' t AV ! d e l i  1 :■* ma«l e  of
] ! , ; ; + l o r . ( 'dw it i; -  no - y 1 .■

r  ; \ a ! al call it odu-r, it
1 X s .ill rnoíd-r, and UMa • , A'■Vii - a  is o Í o i ' ■. i o ,  m m ]  o L m a t t r r

i l . - ’.-.' X V» r  s u ’ m í o  it l e o y 1.’ ' •) I O 1 ' , 
Í ’ Í Y ;yh it with ti.is

m  i r i Y ■ * 0  \’ 1 ■,vd - " ‘Y r : r  - a ! i - » u s r.aoiioiu.
X  -X'Y \\ ! o ' ¡ M - Y o r  o ; o d > <  d 4' l ü O \ o - ai o : i . n

i
x 1 0  ! Y  1• i ! irony!:

Í 1 ! i 1 :- 1 , ,. M ,  »dy iu o  m í  . ‘- t W  ; , a : <, reo ’ > n1 ! d - m ;y .  - i ;ri • -: i’aiei i- mi.
YV  X. t j, . 1, do! Ivrd o • Mi 

V * O J\ 1M Y 1 . ' * . 0
■ t î ■ > ■Y Tu! Y i)

J : Í, ‘ î j ; t ; ] Ip/Wm. ti>

* r> < ’ d o.l i \ 0 3 i !X L'O 0 1 1 ' -
i W !

; ’, 'Y i ! r { :0 . 4 hr (MMé-
~ »rad il ] hoddl ] j o ! U Y. id ! - 1. » Ì * i -V ‘O:î a : r -cmiii uniin. ait
xv!i ¡ ■n i»¡»pósito (■! oí - ¡ rd 'oM

Ì i d

d :. ;■dii s a:’ u 11 i la■Ci tlms d**rh ed.
AY 111oh 1!dfUl t lioso tl'i-lMO i as y »ro ■s :of nature that jar od nee
('V'Y• V \vdore tiloso olía noys in, ou aU 1 a1dont our pia not, that
111 'X ’ *? O’ir obMirvation at toasry insí; lilt. Udo a Y there li>re, the
C l-*:.it-. U after liaving as«cm! >!(al in 1 h «fdr* res;i moli ve pi nations
1110 materials Avhieh ccm i so¡0 il »“ 1»'*me tary moi sielhur ay tar Ms,
ulto nxl the sublime worsis. “ J jot I.md it Î)o inadod7 1ic eallrd
into 1)0ino; a, po\vnr avLirli 1),. ran h* 'ti ; o Y'onorator of all the
1 'll v-sd-a 1 forces ay!deli <-<)■a n .1 :■nd r- ■M'H 'dît 0 tilX- world. Jo-t US
ior d m<unent imaya a -to ■ r̂ i Liant roitl o‘■ d-ín oï Ini unions mat tor
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foon nowm ; : , - f  : i , ■ ,,,  n , . . 
i ' • ■

•» 11 ■ ' ■ m r t  Vr  in- ary
. vVVV in iis iTi o e'-ohm was i : ! n whV to i lium' 1 i t -

vVVhw ai! an hw r-V  m¡a ■ ! k r, a.s w< ;i i - t » a ' v 1 f o nu  ; u i
-i in nay to wi; :S-ww h: ai. o a a n or i, ¡ . V a -  i ; , , , n * -

ihmv-of  w: 'i a va fa 'Oy  nl' mi uw y. r
1* -n’' traiinn S i r  > i ah yi- n  'ai’V awl S Wi 1 ar w h;a‘lu !
rn.-r sum ¡a a'a < i a i i > ” ’ ; ; 1 Ia 1, m e  a !,. 1 - -: à nasi s- nan i\ . : ; ;
o» ill-* 1 " f  - f n  n a 1 afin I I ho.  a - ,,u \ fn-e e Vtv; ' w I. us* in
Hs ‘tu I ' iH't’ni i s iv'-iM'/it * f irianmi,  ;nnl \vi:h u ' fea-
trimly an i 11-a„ m . Î -m. rh e-o 1 >y \ h • j u w o  m «a' Vo 
o' w< >■ n 1 n her -, 1 . •la' '  li . n*l V «• > i:..; an'is t»< all mh- 
Wmw-a th.n a.'.- <*.:[ . '•!*« f Ik ‘ a '' V A’,a j in m n:' wo
Til'.1 Min, Se- î'i ( o ¡'a wars an i a!i , !. :1 h >-1 i .o t ! i n -, no S ej
uxjnu U'i ol a; . vi n • n - ' - i ' u h ü - a tea a : a 1 > S1 a '••il ma-
i.o1;wu We ■ h : 5 , ■ - ¡(-• l y -  t 1 ■ " U W . '  1 in In- v a h
v, - ml , wi ; h " ;r , ¡'ai i - ‘Î ; 1 t - t ’ , . 1 4 1 ' 10 “ L u liu-V h- “ 1 sh".
TU> rilen is ; !, - « ui ni i1 ■ t* ah a [f!i; ■■•ai f.'u-a a n , i'lia n f v  a-
Let  uS eou-T.i or ¡! > r  a i n oneat t !io na : ;r-‘ of haul, anal i wih I
iyu’-oK'iit that 
Uic sun.

U i a*s inia[ as a, a !  - a. he Time* !y fa-i ''

Ti,. 1 t U "I'lla y  of L  [ L is al ways ■t ) aa -aM''l im'o if
¡-a n *, whm ;t is 1 ■: ! ■■ î jV-rU -a ■' i - ' ni u i t1'-- ; a : ; , • ( - i
til ‘ 0-vin, i >r t•M . , ! . n • ■;U A\f ‘ h: ! : 1y , ,r; " h:i" " 1

a a o>T
l > \n ■ r » a on,  i * t onu 1 \' n.a1 'a a v u . n 1 o i..
the it; r i s s i . ! !,, -i a - ‘ - Ŵ <U- h . a : . f : » hi r If-' tin i ; S Si mI p
wh h ;i run:on y y k*s ’• ... ' i to th '1 ■ n ■» -u yv of lia1a m ’ e 1
t i 1. a Tnis i- a a n  . 1 ■U lai*"' - -■ t |h> -V. . , > * t 1 1 * ' - fs-nn i
living a 'S. >wai • a  ' , ; U , , , hhrw- r 1 ai i f t ■ i t \ \  1 1 i> a tuan; i -at i 11 » i i;
no a 1 ■ -To -* i IS 1! ' ' U i VO r ! ■ • ;a i:y, ahwns ;t - r a f
v.n ' : l tv¡i: - ’l a  yy 1 y - T to i!-•;•: ■ . a oiaetriw ¡y.’ Th
U u s * iL 'll t > i il* : . , h r  - ''a , ; V n ! i. ...

w is ca a , - t U i. 1 !V ]- ;u ! V r..■h. in r I V  V • aa . - , w n- re t i io it..v ; u l h
a nu a k , i, 11 s \ e" r - j : ' U . 0 1 ' ' ' i ' 1 '1 i >- h i o! ji ol has1 e;
j.-UUs of the r o «. :l Ti : ... ‘i faun tie- ¡h'a are Vary i e i ' "■ * a
lie its; l hv i in Tu e  s in in iw <luhy awnase la a iiy a nove i ,,
' 11 ’ U !, I r k  ha u a ’ v on.  va ta  .ray n o.t ■n!T not s uni tin- ! 11 la» il
o unli h ’Tw i.,, i ill’; > - n' i a y , i ! ‘ ; o f  n ., nU-i\V(t niliin -ns * T m h a

, aeamw i ay m r . ,K h . hn u i s nf  h' - - i T h y  has,i lain11 ’ ' ’ - 
Wa v.i-ah ini' nu s L [ 1 < 1 ■ .T- as at if a ,, 1 jaw ha t î i . nuoniatar.

* i i u n ru-..‘ thi, !w an OX;1 n r ih1 or 1 ww i> urine «sur l e
unVm-iv 1 a ;a'l wa r, ift th 1 si n-; 1 --t* l'h eh Su i liter, :in Soir1
G - o »Ü11 a, <} ■. : ; 1 "a 1 Gihuoi •a\s l iaavy y -ns r!ua-w îiieir ou or mou
U ' ! ' ! h h. :» T ' 1 -■ ; K’ o f  if aai I''1’ U . Ul, f :r a a l a half mil as t h  ■' îa 1111
\Y Tiis.■ t n  e\ a w  *; -n of tne jynvhaT ;.n the e nan «fier Cl tUa-
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/ (
' ;  ■ * i ?  ftu ' ! .

I I /

o o  o e

v  m  - ,  h i  1 *  -  <■. c m -  ; * ’ m  h  ' • : e . , * y  t m  A s  A  a  , ■ - o s

the lit;-1 A! , , ■ - I mi 11■ <■ ai\ * ■ r " :i t* ‘ i !m* ]> - n\shm
1:' ' S  . " " O ' S :  ' !..■■■ - •' > a ee.e *r < A -, ;! n ; * io - lu 1 i  *

;/ ' - ( >I 1. io a :*; s 1 j an ; , ï■:y 1 i  : . it a • ■ m A- d, i m 4anti;/
: . V 1 , : *M I : e yïl 1 C, i a ' ' > t i e  ’ - r ; ,, , . ■; : ■ \ a:: reel -1 i y  an

’ " • 11 a i !| 'et ri ri ï y. An yo ne  : , ! 1 ! ! ! 1 ! a. ! v. ■ A i i  ii i*. ■ ( >f arii i |i ry.
i ,. :i vs i >1 cerved ma.. a i. ’ ; el,- î - y . i y *  ! lie Seat from t i e

\\V v/Aj übet  rah* A A ' by an * .. , ( , i i. u i - r r ' i  AVr Aihcrtoro
T1 1 W ! ; A e M , >i] ! i 0 ! 0-. i l  i  ■ ’ ! : O■ ] U'e. i ' 1 1 1  Deft  !l la Ai A. id -

i ' mAh  a i ><! is  m  i ! >» ' ' 1; mi  G ■ av. *mh 71 T ‘ r
' i  1,-: ei e V; Î . ! 1 e ; , \\ ; ' ! ■ 1 i . . j t , ; ; a :, 1 i ’ :
; » ■ î ; . •1 ,, ■-1 t ■,. -, ; 1 ; , \ ( • , . ' , ■ , | ( > e | 1 V

\ • : ! ' >■ r.
k' 1 1 . - ! 1 , 'if o f  Ase j.asa ; A . * a’ i ’ si Aie i t ‘ rJh Y-* h ■ o f  A Ton nr

Wm m is 1 A- av<i\ e t: a* v sm s r. h i m  c l imate  e f
M ( ill 1 11 \ A ;t A t ! m e , , ! 1 eo iY‘ j M - 1 | . 1m y, iAi iAvi , ( ; ‘ t A J * lïAehih* u|'
< : rei ■ r M- A.. al» - it A 1 “ V*f n - s : i ht:,:Arie < r f.ns her nuriî t
1 01 . > V w 11 am j - lei a*. It  m a; •lie AA ; ) vs< » t- * spndi)  in
A* ' T > ■' e i h ■ i•a le 7 I!U\ am<h mi a e :• "m ; of  lis a'1,1ear ele\Sî it Cl, it
e ,i  L 1 ' ’ ts* al so tint <,■vm Atie-i m ' t Ae A Y ■ _ A¡ere s'Amrc tiie
V IV 1 1i*V Ae 'es ns a rh ê a l>n\-u t h; es :n 11 ;e }i'eft mu:; r. ■ 1A>r
T ■ ■ee 1 *■ i* in tere-'t, til 11 l’e !i e s  l i e \ um \VA: Sier • a >n ' : ii Aeoru--
in yi ' ■! * st at i o n  is m a eas m e e e i hy a AA 1 - i r Î, Vs Aiin the  arct i c
C! re A .

It w as on t ins m s nm an Amt :a j r t r iy mr s. ‘t'S AAfie yp] Ad einen

r ; a . : wini -T oi‘ j ;G a, <! 1 ' i t . an Aid y ; rer i |- riva l ions ami
i i l  *0 m y  „[ o r  t ! ; e  p ’

! L - s i  e f  ii ree.sAt s A i s y At e pi ;y"iea!  c m -
A: m.- i e f  | h e  a t m e n mi !  im ■ant e  A i at A 1 i at yr- at  cl - ‘ vatiun.
( A m . r v ; i t ,7 »11 s h .. -\Vs J i A i t  Al.e A mat e ( - A  a m y' e<' 'umry becomes

<*< l i e r i n  ]> is ) ]  (ortioii t u the hem S t  , )f the  h m i al» >\'C iho sea.
1 il ue i 11 t r v j A i e a i  r e  a ■ ¡ u n i A i. re ma v he- a n  a r c t i c  c l i m a t e  a t  a n

a m  tube of l A A J t a j  o r l è . AeA i e et.

T h e pool n inlmhili f a i  1 ;V tl ieso y  P I t t l e m o n W ; i s  i n  t h e  s o n t h i -

v s est eoi iter ot t l i e  r.al! is m i  i ep ( A ,  a h u n t  A O ■ 1 1 e t  luny, 1 1  lhet
w hie a ; u l  S l h e t  1 1 i h. I t  was vs e l l proleeU d h u m  the  outer
C( a i ,  \ V i l r i  1 m a t e d  ) > y t \ V ' o  st Uyes ,  < >i i <ï a n  o r dill a r y  c o o l s ,  s t o v e .

t h e  o i l i e r  a  o i a y v e  p a r l o r  s t u y e .  p r i z e d  f o r  i l s  m a r v e l o u s  h e a t i n g  

p o w e r .  T i i o i r  J o u r n a l  r e p o r t s  a s  f o l l o w s ,  viz;
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a
F e b r u a r y  4 t h ,  I S 7 1 . t m n p a r a f u r e  a t  7  o O - i o H c ,  A .

V
4 . . —  n :

,  a .

• a t  f ♦ o V | o r k >  \\ M . ,  - -  ! ) o I n  t h e r <  »' > m  ] h a  t - m p ' T ; ¡ . t u r e m S

_L g  •b  a n d  ^ o i  n o t i  m e s V  : ! ; o J . T o  . 1 . . * t i n s ,  t h e  s i o v a s i r a r e  k ■ o r

a t  a r e d  h e a t .  T h e  t l m r m o m e w r  h r n i a s  Ò  t a e l  i V o m t; i' o \ ' e s .
-' t ri

t e r n [ w  r a t u r e  1 0  f e e t h o : m  t h e  s n > \ a s  a t .  t h e  l ì '  m » r  w : I S  I d  . ML

o d i V p a r t s  < t ’ t h e  r m M i l ì l i o ' t a l i l p a r a  ( u r a  w a s  0 o °  ; 3 e  i  d  i d i p
Î
* ■- y

w i n d  f u l l y  u p  t o  1 0 0 m i !
*■ ’  1 i e r  h u m :  a n d  m a r t  l i v r e  t .

- F e b r u a r y  A h ,  s < -m e o f t h e .  y u a l s  o f  w i n d  F M 1 ‘¡ d i e s  1

L o n ; a t  3  o Y h v k , A . A l . ,  t a n  a  a r a d i r e  i n  t i e r ] ' r » • a U l  a .
) ->

1 m i e t e r  d d . A O  i m - 1 d i c  ; a d o n i  t h e r m o m e t e r  ( j d J , Y e W , d i “

d a y . . b a r o m e t e r  d d . , w '  i 1 i e h  e - Y ’ .

A ^
o w  l e t  i t s  s e e  v d a i f  A . Ì -  t n o u n s  : o  f e e t  1 V '  a  a  r o d ' ] • a t  - a '  . :

O
L i J e ì , a n m o m c t  e r  m  a J ! : e d . P  j A  1 0  t '  - * ’ t  b <  m m  d i e  s a n n * -■ U ' * V l  : o n

a . t h  m . r  d i e  d i a m i '  n ,
, . J

r  m m i n a i  1 d d  l a  i : n  a  ! o m a ( ' a •: i r i a

d i . , . a  n e e  o f  0  i l e i  i n h  r : ‘ - t h m :  1 d f  t I » e h  ) W  t h e * a u ’ a - S o f

h e . . X o w  a t  t h a t  w t ■ » h  r ; ; d  1 a.  t  i ■ a  l o f  1 j a  a  t ,  i l '  M V  h o , f m i m t  ' I m

s u n ' * t o  t r i m a ; u i r  a n y ( i d  _ . •• ■ l “ h e a t .  A  m i l l i o n S o f  m i l l a s

t i n ' .  ■m ; h  a  k a n n - : ! ’ ! ; ' a  o f  — a n d  ‘ a ! e e n t h v T . i d e  t o  t Ì i s  p l a n *
d f >

a n d 1 a  a  n  l e i ' ! V  t o  t . a  -
1 ,  •

1 , 1  I ;: 1 a  < . v d  ; ' e l l  ».d  l a  :.■ t o  >i  a ! / ; )  l : d  "  • M i

d i  a m  v e r  t o  e n v  d  • o  e i d  1h u t r i  m  t o d ;  . f u S v i  i l s '  l e v o ,  { r ' - u y h  ;a n

a i i n S .  d d  o f  e i  h e l * ,  \ F  ! • < ; ; • • a M m e  w e e .  h i  b e  P 1 0: O i ' i M l
r  

' o

t h e  'e a r d i  a n a  i m l  t h e s  : ! n , ? J  ’ e t  t ! a a  a  i * e  d  l u . s  « ; f i ; “ . P i  i n i t s

b a s e e u t  t o  t h e  e a r t h  1 ì
; 41 a d ,  <s u d  l a e  p w  - i ; d v * ,  w l . i e h i t  r a n n

h e .  , p m -  f o i w >  » u h i  b e • i t : a  a  ; a m .  d v  t i a  i1 m  i l ¡ a n  i s  s t a d  a h w a ,

a >  h ; t e  I m a n  w o u l d  h a v e  1» > V:'. n ,  t l ’ ** n ’ .. ! 1 ^ p S a ‘ M e h i  I h . -  iL Î o  — d  l
a

O l  e i  *m  i y  . s a  l e  i n W e m l  ; i t i l  a  ! , , ,  >■ 4 ] : ,  . i l  t < .  < ; . V '  ut !•'
■ 1

w m f i t .

A n a m ,  i u  t h i s  J m i ' i  1 » j  t . (
v  J n  r h i i ,  v a  e  h a v e  i n  o u i * w i  a J " S

f i l l s 11 "  s n o w - w h i e h  I k :  w a  m t h e  u w a  ; n  1 s<>m a d  o m s h . Ì* V> a a f

w i l l ] l t h e  s u n  b e i n g  m i - U  ‘ ‘ a  f , t  make a n y  i m p r e s s i o n u p o n  i t -

a n d \ v h  * n  t h e  s n w v  d e . ! . .  .•h i  to mi dp it commoner * S V  ' i l l  l l : 0

l a v e r  < > f  .-now i n  e< m i  ! ; ’ ' • r n  ' ' !a  d m  e * n a h ,  a n d  n o t  w i d i 1 ! n t  i M l

the U p p e r  SU iT k e evn . a  ■:■ i o ' > t h e  s u n. O u r  farme:- s  :: ¡ 1  l a i a u v

that w h e n  t h e n ’ f i a i  d a in w i : her  u r e covered svilii sm >\V, 1 h e ir
yr nvi nn crops umh r it li re k e p t  w a irm. tlioua'h n o i*av o f  t! ie .
s u n could rea e h  tie m ti n o r > ■ *; 1 i  ; l m Mioiwp and tliey anticipa f e

t l i c r aironi a l a r g e  vieldi in ti m ousui ny harvest.  I f ti Treati ial
heat is derived b i n L I y  from the sun, how is this fact explained '{ 
A  yeiit le mail in the Arateci ' ’ Maine,  during the early part o f  
the last winter, when the ground at his residence was deeply 
covered with snow in many^plaeoy made some experiments t * 
ascertain the temperature o f  the earth undr*r tiie snow. Ilo 
found that the heat  increased at ilio snrfa.ee o f  the earth with 
the depth of  the snow above it. The  following is the aawouuf 
j iz :
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t > ' ! i . . t lit* ]i»*:tr di , ■ ' Ì
i  r  ‘ o  i  > ■ ■ ‘ ] v  - p e d i  i a  v . -  -

i ; v .  . i ni‘ ilio n i.'.< ti ; 11 i ,
■ 1 : vi : •*' t in' WÌ .0 i 11 * > Am

<;■]>■> 1 ' eAw ri ri fy. A ¡iy » :i
I n  ' t • v V  o l m e T  V e d  A n  d a ” i

( i : .m ,m 4'-

\\ < V I ’ 1 i H 1] -d !*;; t < ' t 1 A } r  ' m ( v m m f 1. u } [ ,  n ] i n A V a A ! 1 W y t n n .
i ; ; r1 \ A A A .* 7 A w v , w - A a A ■ ■ ' ’ ■ ( . . 1 - ‘ " r . •. i 111 n o r ; 11 1, ■ : * i ; i < 1
•. . ! A l  ■ • ' A ; ; ; A A m .  : ! >» _ . . .  * n  > m  * < • : v ;  i - ■ ! i 71  1 A f
1 / 7  !, s < ■ i * \ ;. ' . ; i A  ■ .. - \\ .1 i' ! < A - '.> ! ■ /1 ; a ' ■ Ì 11 *

’ ’ ’ ( / A ■. Ai m ’ n m ■ ' i * n Amm 'A in ;W 7 Amman.'
A  Av, An Am A' ;0n o. A,'-: A vA. -m . —vAw-h ]0 11,777 fm t
;.7'\ A; be mm r.

4 - A  ' A .  ‘ 1 A ! ' 1 1 f > j A m 1 y <  a , ■ A  . ■ - < > t A m  m  A  A  * : A *  o f  A  T < i  ? .  t  

W m  ; m m m  i s  j j .  >» ; ■ \ t . p  4. .  v ; ; . - r .  A d  m  <. * ! i t » i ; i ; < ‘ < A

M m.11,1 G a A n m - ' W .  o. m m y -> - i A vm A ; a m '  ! Ai» m d i d m  of
( rm ' '•’?* A. it Ì. .st An of  n ■* : i I:;*.; ¡A * < r : 1 imader librili 
Anm >nw idem Adw. A ì " s ì  w  'Am* Ad ad m> to >[r'd;') in.  
A m  t ' ■ ■ " pom w z m e  and. on. m  ■ m m  <-f As y>vw i jevaAon,  it 
< * v ’ : l nw a i m Am em A Arm m' p n a J: . ‘ -mv w h e r e  tin*
1 ■1 < 1 1 " V  « !• i s ) !  A m o  m  * 11 v < 1 ' . i l ' ,  A - a  m  1 A 1 Ì k . i s  . m t 1; . r .  ' ]  A  >r
i ■ • ■ r  i n n i r n  A  t  Ì <-• r * *!*• ’ ■ s .  1 A  , . ( n i  \\ , i  A " o  ■ » n  , i i u d c ' o r o - - -

A i . r i  - 1 -  -  i t t i o l i  i s  n -  >t  o > n , v i i A t n i  A y  n n y  y >■ A i : 1 \ v A d i u  i l i o  a m t i c

cirek*.'*1 _

L  v r a s  o n  t i n s  n n s i i j  t i n  A n d  n  ] s i r f y  o f  n d v i d l f l n  y o n u s i n ' A i  

|  > n  • . ; d . o  m A h A t  < i ’ ; A *  a *  ■!  1  A  A  : m n d  y i ’ ^ - n  y r i v n A i o n s  a n d

;• n i i ' s s n ' ,  l < » r  i l i o  j  y  • • » ' f  i n v s  A y . n i n y ;  A n n  y n y d o a l  o b l i 

vi  i A  n -  d  A m  a t : n »  "  j f  t a n  !  m  u n d d n  a t  l i d a t  p ; r t  ; : t  o l n v a t i *  m .

*4 v . r n l i u n  sd n\  ̂ A. ni n.-- A Asad* ^f any <*< d u i t r y  I h/cuhh s 
e o l d n r  i n  ] n , o ] ) o r t i n i i  t n  A , . *  i n  i y l i t  < > f  t i u *  l a n d  a b o v e  i l i o  s v a .

in trnjfm.'il V ‘, yi a is An ?v may bn an arctic cl imate at an 
ailitndiu oi ldf jnd (>r 10,770 JnntA'

Th e  m o m  inliabidnd Ay tlmso i^ontlonion was in the south- 
Wnst eollivr a>f the raiil’oa'd dn [n-t, about AO 17 et loll IT, H  Ibot 
w i11 v anal 8 l e n t  lii.ob. I t  was vvd proOa/tad from the oukT 
enid, was licated by two sn.ivns. mio mi ordinary nook stove, 
i !m other a Abiyvn })arAn- .-{.-w. primi] ]Ar its marvelous beating 
power.  Their  Journal  reports as follows, viz:

. n  ? /
/  ̂ t

v r
■' /;

ev \n e . v e r  v A t i l  A

r i  T m • » ■ ; r. > n1 n m ; ! m' p . n v A - r  
’ o a ; ’s v ■ n* ci -, ,m i’ri nu t li'.' 
i ì ' y  r • ’ . ¡1 a - ■ m b ■ b i n -*m 7 iy

: ’Mi dho v. At A n til*** of ¡ J ’tiib V\\
: o :  1 ; n id a Ann A eat from the
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“ F-hrunry  4th, A T I , Amtornature at 7 o’.-io.4c. A. Aik,— dA:
at !* T e l o e k ,  I k  M., — ! ) \  in t u n  room t i n ;  Muy-iniun' \. 
-Add a n d  >j 11 o ti i im s -• ''>■) To d<> da dm siovts wmn> k a 
ut a  rod h e a t .  T h e  t I n a r m » î ¡ j t . * ) *  liana* > à  i r r t  fawn W o m - ^  d y  

Temp rature 10 loot from tlio stoves at. tina i h - r  was l_u "n 
ota y parts of ilio ronm tin* tnn;»iT„!!iiv w;(.  kA ; miduAA ? 
wind 1‘nily up to lkk miles per hour a n d  nortliwr-t.

<% February  hdi, ¡^ano <■f" the on- : -  o f  wind I F )  milos r  -r 
hou r ;  at o oVhwk, A.  hi. ,  ton : ¡ >> m i . we in ilio no-on A p  
harnuieter l A s l O  mohos,-u;laAv d •ihenaoiueter GAk Yeswr-
day. kan »motor dAw: > ilioAS.

Aww let US SoO whsd thi k ik■at fro i * i rod 'i -.t sr n
îhô i ^ormomoi or nor W1 co-, io f" ■1 A’OM tilV s: i ' :P • ' \ ■ > ■ » n
w, ll'.-r t’.j,. t ’. i .rm-: . ; \ V mando'.! 1a , F k¡ or a los- (1f m ia n.
A  Vaneo of k ihm in I n - "h a ’ ■ ' Ì d S'- t he! »w i loo O' 'Ml o ’-; - >1
ho.a M«>w at thaf; r.. r u  ; w k a of h» at, ia av ii *t must 1dm
sun ' > 1 t o t ra: ! u: : i t a o ( iv .. "• ■• of Ima t íid inil !k >aIS (.f n ii k ■ S
l ww; Ti a tu a > a 'O'oku‘ ---1 id A’ eel U Arm lo io‘ Has idan “M
awl 11 o> r i nr n_. v i > In. » >* ... di in a O' i■; am w w  •t a  of:; ‘ ’ J i ; 11 h ■■; in
di-ini V or t > ouv 'I.'SO ik k: A a km to di Adh.- o itsdm:a ian'1 ai _ o ! i an
odiao k !  of orli-or, wk • ' m <■;a *;v ' f ana i or*. AVO' u !■d 1)0 Í].e o tiki of
ike l'oi’ui ai’o [[ \ jd t * io a n  :' Jmt tk j ; i (d - d  1uss < ‘f lamí. in 1 * S
door■ont to the eau- h (: ; O ,. 't a n d  1'a ]V-a- ikie , wklo h it (■un i1 < \t
Ik*, . por f h't ay mkl w■ U a ' mm. ’ V } : “1.* than is sin ’ 0 í 1 n Ì ; o,\ o
as d io heat, would Ian, 0  to 1. t! :• •:H i  ̂p. o 1 *efiiilr Ì to -— ! '’d
ofor•nti _ , ..olo iiwa ml •T in .o mm , a , n d i ( ( :k ' o f f a i..,i r i ■ <ad ■it.
A  ■ ! :/ in inis lakiu, !, 0 eo AG i ! akh, A',-e 1, ..m'in rmr a\a o _'"S
ík A < T sno w-whieh Ini n " uî t h e  pm¡an .1 sorno■times Í ' ■ r A\ ro 1 „ ,
wit! i the wan heinm inI C 'In■ m n dm any inipr e s  don uj'on it —
a n d V li on tiio smew d ro k "■‘in to nnok it eoimv.ranM4 s w' ih 1
lavo r * T si i o>w in e> m ; * iiii the e nati not ayi ; 11 k■••it on
lito u p p ' - r  s u r f * i r e  o . \ p < m ■ y to the mi ; 1, < > 11 r :fa rmev■s a!! kli<uv.
tirât when thwr hold-] in av i a t o r  a r e c o v e r e d Avilh snow , IVuir
yr»u'in:r cr>yw umh r it a.re hont wonan., them;_di m> ray ■id’ the ,
sun ronkl rem'li tlo in tiiaOWT J  M >snoî\\y am l they nuli oip,- no
tli o r o l i a  m i  a  l a  r a n *  y k  i d in ( k o  e n s u i n g ] larve.-A  I f terr os ITi a d

heat is d o r i  Yod (Uree 1A: ( V o i ii tin- sun, 11 Ow is tifi s fact (’ ;dim.dr
A wout k man in the ¿m a t e o f  M a i n o ,  d u r i n y  t h e  e a ¡ ■ l y  ] ’ a r t o f

t l w  .l a s t  w i n t e r ,  w h e n t h e  ío r o  u  m l  a t  T : i r e s i d m o e  v r a s  ( hoa
, ] y

c o v e r e d  w !  i l l  s n o w  i n m a n y ^ p l a e c y  m a n ] . 0  some ex[)e rime‘ I l l s ' t i >

i l s O O . r t a i n  t h e  t e m p e r a t u r e o f  t h e  e a r t  I i u n d e r ■ t h e  s n o w .  M o

i d i l l i d  t h a t  t h e  h e a t  h i e r e i n m d  a t  t h e Sill ' l i i e i î  o f t h e e a r t h ,  a v ì ih
the depth o f  the  snow above it.  T h e  fo l lowing  is the  aeeoimlp 
iA :
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1 ' , ■ ,  ̂ s ].• in i1 •- , ■’ ‘W of 1 71 wmL a
v' a ! > ■ . : l  nr ; i* i ’ . ' u a ! ^ 1.S' A . - à ;V ’Si i•riù }iy
S'.. ‘W. ; \ a « i a y s jU \\ 1 ■ y four
1 : > - - *. } ■ < * 1 ' ' s ; *.. a l r . Si 1 s i  ¡1 li \ . , i .ir ;
U • r a' ; a- li • Ma - n\y ;\;r, f a sal to -bo

t 1 - w <- r ' ! 1 i1 a's : na " it \> l sas ?- ro ;
1 " U ' 1 . 1 y i ! : « ; i l to- 1 Mi M' ill <* 1 ;ï, -t A\ lA i L r asrili, it
V M . ( ■ s s :,i .* ' ; 1 ' f a a ii s ■ S*i “ ■ . * , f t -a, ’il}-four
L ■ - w  e .  • *' 1 1 y a r. *v. ri ay (■!' î i: o earth.
\. .j - ; a ; 1 u ■,, | i' a us'.il <L .r,nv tWO foot
G - ■' e : , ■;!/: • a- -- 't w. - a ( i a ! . ;■<■ z u n ;

• a » o.- m , - '  - ' ■' U.’i . a, t; i * i ‘i i y i s - . . . . . • -' 1 Ills!*'!'
t ,.. fs m f K V, r ■’ Ù; m, ' a ■ i! - f Mis- at .  G r»\wr il io
’ ■ ' 1 .. ' G : G* ; G b. : . - » \ o ui i ; • * . r n-r t r .1 i i ! is ‘Sio;\n
G • >* ■ . -ï ] « r i ‘ G * r i < 1 tha U' • Vaîi r ■ A- r t  iray.r l’aî a rs- \\s*ro
1 .1 ri O 1 1 - oil the Mill. Ja a ! U ; i li 'a ui *. ait rxyianaUon of this
Vln-ln. 11.

L  1 1 ■ fr i , . it ., * i C ■ , , r 1 ■  ̂ ÎV--si L.o ii V a- m • ‘f the
cm G 
whh ' ' • , d a  <•< ■ • , - ' 1 ( ■ _

1 W* .S Si r r - ,  ̂ ŝ* sarili 
. -1. Las

> , l a « f 1 G < ; ■1- i- ; ' , ■ ; 1 A -SrS i t i S ; : l y v*w - Ives
!.. . ! Gy L e ui ! r *'■ s " i 1 î y i ■ aa i • • a ■ ; a i i r ■ [Gmt ;
u,i ! >■ i v.-; I ! i v.\m r i. ■ .' . / w ;u :1 j;,r | :sy tl.i *1 earth
i r m a : *1 ;• fr» :/ i ■ t i Si *"l ; ' •y , l - ' f l u  s • va' en fho

i : m . t i {‘ • e • e. : o , i 1: ‘ j '! 1 W ■ r. t î . r . ) \ 'e tiie
Si’ a s ’ . S ; ! . ! ; ' r ‘W ’ of 

• Il they hah 1»' : U h
,a! . as y n , • 1 > 1 • S 1 i. ! j : tbe

of Wl : d -  iV"li (îi ir'r ; Sic V.'ii.c r.

:iy S '  T'U b G Avr] ; ’ , ,, i ' . , 1.si 1 c; Ss t  ni ‘ ihit’on,
’ 1” . > \ er G ï * i i i' . ! Si' r 1 1 as !i l c  >. lcr ], : 1u u bell
:. .  ' • n’,»m il*.- w ■' ' ' •• ! . • ' 1 U t Ibimm

C) ï i i ..1 ' L G of G’S.’ I. i ’.17. M ■ ’ r ; - ;1 a y s y i - ; 1 r ias ist. in
til.* W.■ - w, lie* r un' <i• • n • - 1 in rs\ , i >Si ISS* w ill; is: bauble
lie ' w. Oil earn is; ' in 1 r m r' of y is. iw,/;- y / Gi's/.y,
1 ( t ■i ■ 1 S'S'du' U ili-!' Î. 1!y <•:. i1*1'-. u J ( 1r lia* ai r w s. •. m . ..1.1 IM

las. 1S W:iS In -t r u sh  I, Sr.ii r i ) . a:• lli;su the air travs* r> ..1 liy
tbs a ■la* rays; ami I si;y' u l  i n t 1‘oin is misât wal i 1 wunii air
1*:; >G- a  too d n  Gr ,»f L a* a s s ' m ■' -a \n i l  !i rssriud Hs: alter

a’ Ground a uw ha SI Sr o l d  ,as ir J % •

;u i-i i ayular that io :• isaiTiul  a;sal a y ulo a ssisnt i - t ;n Pro-
il : ;- r 1 yisGG, it lint Ho 1 o "i; r IÎT: w it his son.wla m s MV (iis-
tlV.o ii 1 a- on this <ura  m. si, Wr’V. f]r IS Vm:I ii'Oîll ils.* h ■ i1 of tl 10
Gull G i rn\ y that lir u s l  l ii.y i * walGd Üi n u ;y i mow
Wai. t Uooi», in sudi L ull 3 Y/ItuoUl luo blajw bruonitny USSiton
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i r . Fat 4 a A 1 tt vA A \  C ' ■ - -a. ■ 1 1 ‘ , ' : -i ' T

A .a } o" o a\x*-yt a wav ! ' . t- - I'-“ 11 i t' Vv'X ■ x1 G , : ' : A . • i
1/ 1 : : lay oA 1 f ;a . . O ' ; y :  - a  ■ - O - . :; ■ ■ : x j ., , *:
4 ' X  ■V i 'XU, tho so - x.v v. a - o. . xii ‘v: - i A- i , v ' 1 , V , , x '

à ra\VU out ol tAo J'o/. a

I  v. o '  iro ro--oi riu r A-’f'i ’on. ■ rj ' ; ;a • Go- . y *1 o
J ’r ' a* - ’ '■ Pa1 t. ; ■1 A xi i A (W -U }> . : v, :X' !  ■ ■ : ■ < * ■ ‘X' \ 1 1
1V.--1 <■s . : a ■> u o*' ■ 1' ' x. x ■■ m i ,1s :x: t . ■ ( ' ' t a T

i x a x - , a  a ; , ‘ ;■ In,  - ’ a x i ,  1 i ’ v ■
Il ! V' > U . ' : t o 1 ’ s : v i i :: a t■OX A lao-o * f i< • y <■■ ’ ' a T '•
Tixt ’ • 1 A ' l’ 1. \ , ! ; ' G - A: ya it O,« -a ■ 4 ; A x ■ ■ ■ a  ̂ i.-*’
4 ' i * •, i ■ A 5 V.X: à i ;  x . , V' J ! a 1 ». X.a ' [ ] 1 o 1 ! a ' *10. f X ' L « a : .
Lc \Va.< la , 0 , , ^  \\i A. a <Aa •Xtit or t lx1 x - A .  ;y ! :
cAu A* •• 1 1 !" . • ' a xly \1 ' x ; x ! A ' i i'X t A, ; at* Î A
x a - . r l ' ■ -, . f- , ‘ , ( ? A :• a '  i x A : ,y t 1 1 . ' L
± .1 i 1 A < ! i1 ' !, t Î r\r ' ■ : ; r r t '* ] ■♦r’-y A x'x t. . 1 U. ■ a ; .* a: xa-a

. ï  ¡ a -  ■..... a  a a ^  i A -1 i ■ ; 1 vA*îk Î : • a •• X X ■ X a ! \o ■ ' 'A
x . ■1 r . ‘ ; ;y] O. y - -, ! A  V r i ; -'A' ; A , • ■ , ' • A

A y r- to. i 1A : a'. x .
L .A V.- . 4 r \x A ... 1 • j a X ■1 aa-'U -1 

■ : i a ' 1 0

x aa ■ i
au A 1*; - c 0 ■ 1 ■ _ 1L ■. U i: - 0 l 1‘la; ■ <xl.

' ,. !1 '1 ^ ^  ?

A t ■out1 v  ̂ A n j  ! * -i4 ir1 (Ax TO' n, I'Axak  ̂ ’ 11 j i ,-y
rn ' xi .L ’ ! ' ' , .

X tM It : A - - > ]■’ ' WX'-- i : , la a -• ; V ][ }

I ■ f  f \ . !I A i ̂ I
ra< >• > ’ 1. 1 o - ., : - i , .  ̂ . a X a’ it :t ai ] r a U  lay; i ' , ,, x I a ay
lb- r ■0 a, i V/ A 1’ V . ! < a ! ‘ ' a ; . 1 ■ A  \', A' 1 , . . i 1 1 1 X ‘
vAxA i ' ,- » • A;-.* a! : ’A ,• 1 x‘ t ha ] 1 > - As ; 0 ■ a a ' ■ ■ , i. a
] P 1 !’i " . •, ’ : ; i ‘1 ) ■' • ■11 1 ‘

' A  - A  ’ -A''; y t A a '  : a
1 : * > . «

: ’ A ‘ U 1 yv i 1 -  i t ' ; ■.
1 x Î o

l ï ‘ V : • l tax MOOti'-i SUnA ao lo Aix o.U’tA_, Aval A:  .• Ax >\Y ' 1 3

not Au

A • A1 «V* um o .o  , <- I ]x\A, Axi 1 X- )'A i f r,  -. • il -L ‘a a

V.’ • ' , . c r X ,  a crx: :x ;  ta X i r  ! : X a . A ■ ' ‘ ai 1t O
1 ■ , . A ! a i  ̂ i . - . , o l x . , ' Î a olu'
tu ’ll' > . , a- a o t I; 'a;i l l f “. • x, A'Aiy I1, -w or oi‘ <r ,.-0  ̂ oi h ;tt too
(11 - ! ; . ., , : 1 1 <■ a * ax;. : X !,' [ tt ; i î i a i t • x i11: l t> xi lis t ! : ■ a yA ’A
L  ..t i

• ■ ' l 1 > U ; '’•••:it lx:

)X ionioal .  1

y ;aï ara : A tAx uAax «af A a x a : r
C y ‘ a, : o, i ir j-, 1 - y t ’uxr ia : : ;l a ’t Aa x ttf A o< r A'X : 1 ! \ ‘A At
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1 *! . .  • . . - v < *- • t ’ -a ■ i n t1. ' w d •■r of 1 7 G rd, wdh a
V*. : » • ' ; 1. . :’■!’ t d ' r ai[ 1 4 ; '“ i a; d d aa w 1 i by
a , '  a !' a i • ■;r a : • a* :a a ds va j a \\ ,a v * r, i ! i. a* d<f a a; four
il'' . ’ . .. ’ U  • :n l on a iowf, 1lit' a\a rayo
1 ' ' • ’ v' a ' a ta * W. MV’, Y a a i a ad to bo

1 a • :a < b i ‘ . ' 1 b il. r r;a Vr d , va 7. ro ;
i < ■ m , a y 1. a- -i 1., * .-a vr in <• a. a t; w d i  l u oardi, it
s, , -, • ■/ -s a; , w. i » : ' ' ''an i i! r :• , !' 1 ayvUour1 , i' a i - : rr 1 a . << ‘ ; . d 1 y :i r. >\a ri a y <d* T a 1 oartU
y . .i . -■.r ' . !,/ - t'i .'.IM.' i ; '; ;  ̂ it . : r a d ''.t. of o,n »'.v two laut
d , - ••‘ta-. ; • a ’i (1 . -y.,, j •i w Zi■ ri > ;
no. , ■■ ; ! m- a-à «. , i' ; . . ;■ -■ i-'' a il., * t ; i * ! i G s •, . . oviinda'
î ; m a ' * . ■ * 0 • ; • i f l’ a : ’t1' . ' i o wr  the
' ; , i, ■ ■ d : on b _ a; ta a a a i  ■ oî’ : 1 to - ÏH>W.
b  - : ' ■■ i ] • ■ id„ _a \ : i,,, i- a-  Vf t*a : a > !r. i a tv- A\-aro
< • r i a < ; !i 1 ’lit idaj où ! i. Jbut a- a'. OWapl au oxplaua UoU of tills
] il UOlO. I 1 ».°. * < ù t.

T, :
* r r>f  ̂# 4: . : ( î’ } . - f> M b v  t a ' • r.f t!lC

\v’ .1 d ■ -wwu m : u - : r . ,  ! i , nwa, ¡ . t !\ <■■ <I. the
J/ . ’d : i of  diu-r < y  ■ j: 1. al d •' of of -t ; af  :y ;ATol\va

Ha ' r i a 1 di wad i‘ i .■ f :n, ; vr : a a ; -ai laa ; i lia. vwrlli
fa ai ‘ •’ ■ ; if. 'a . : i i .1 : ’ 1‘ ' y 'do • f ■d-nl a vd. _ a d ) o
S!i 1 1 ; !■ , - , , , , ’ lit ■ y '  , ' , 'w- ro ro'a'y to r , . ivo the
ri ’ • j 1 :t1 • ; lOi! a ay: oi : 1 : •flil-: Ida:!, of d - , ■ J ’ r. v j

Oi W ' ï . ft ; iay  Itad. f* at da- i ; ai'.'d «lari',.; daa waio a.

I f ' /' r Ty» lad, vrrf : d* n , f vd .i! ] '* tadla ; d r rad iadon,
cay. ; *' d '.'.’r Ual i a . ' lor - * i n  it lr ia -  1 a r d an :a< a; la:*a
<f . - a .O a’ i a a  tfo r  r : ■ ' a , . ■ - J y^.Go/of . t Mane
( • a i . ; ■ ■ i.-.i. of  A r y ,  1. 1 • \, : j . . i l i a
: f'- - : .< ay 1 ; a 1 Mill’ d" a ' { it , r.  ̂ O’. ai ma wdt  in;. ;• ,\ddc
i i ' ' a ‘ ■ (Ml eat* n; .r1 la. * Too ad- ia : ;f tnn , fa- ' ; f.
tliu-a ' : o "--duaa ii ,u ,d y o d ■ a ■ a i, f  >r I la1 air w a ' a • <- I d  aa
ia-a t L was not roa dy 1 a üril f. 1 i a . p ilia; i t i i o air t raw r, ,d  l y
tba r. ' . : v  raya; and I aa: f rail it. <; front t*< »ntaat wil it wainn air
1 a a <■ a a 1 do a fro’aa of tI'O ; ,! -• , ■ I. \Vdd !l rwi-*ita.l ni alt or
par: fns tlnoanyl]. a niodn a i  as oold a a i«-o 7 7 •

w i :. - i nyular  111 : : r n> s-> loyia-d : i «1 a d ul a  a sebudni a- PrO- 
il. • r  d y n d a l i , U  d a  t l w t  i ^ - i i r i u i a  i J ' d w  s c i a "  1 1, *! ' a  > o  d f . -  

t i V -  1 !i; :‘ (»11 t i f s  o c r a  b o i l ,  A Va a  d w f w d  f r o m  1 ! ; < * /- ■■ '/ o f  tllO 
. u u f s  a- r a y  y  t d u l  I w  w o r d  m u  h a ' , , '  w a l d w l  t f r u i y f  a i o \ v  

Wao i U a o j y  i l l  tfUvli l r m y  Y, w l w U l  ÜiC biiu'iV b e o o u b n y  l u u f i o a
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1 - r , . c ■'•.vie it v f  f  w (  ' ' pP- ' I f  , 11 ;; [ w ; ’
}. , >v f  ■ ¡1 ;>• ;;v. :: ; 1 • ! 1 ■ 1  t,Tc(, ; . ;f vr;i i e  v:, ■ . e . , i
i /  c ,  ■ . . •’.ri o y of '  if w r- - • M l - :  - !■ . '• p i-« t
‘d ' f  • r PW i f  e W i-> A' V,  ̂ 0 ,, ;; 1 i ai, i y.  y  \ ’ v, e t j.i‘
Y* u  4  it rii in. ollt oi the J 11 j4 j .l e r  lu l'ii'ur-'j j ' u  : •

I  V..,,-: VO llîiMtl 1IU rO'fp p f  ; on. T : .ô  f  fitt' V -■f ^
Pr.  ■:' w’ ;f  ev.l  w o -'p lV , i 1 ' 1 i O’. ' t ]*-’•■: e, pee  ’ p tf < - ;
f :v i 4  * f ■! 1 ■! P - ■! of ■ ! f  !. h ‘Oil i ' M f  j  '\'i ■ 1 1 ■ ’ ’ ' p
V.-araa ! \ ■ ç f  -  ; - ,1 ,, ■ ! ) t , * ■1 1 i ■ ÿ - ■ . ' pPi : e î Î j V. ■ ' ■ - ;
t ! ! r - m; . •• t if ; ) so, ’ a* i ! :: :i ;f i • - ; f  f : e r f  icy <■ : 1 . T >
îut' l , '  1 \, ; < f !,. s 1. ■ : , Ï . /  -i . ; : : ; -, • • • •; . ■ i", t ' ;
of  Tift  ■4 fî , W ;: •> p' oc ■. • V i ; * ■ i ell:-1 ' L Its' t i i » * ! ! ; 1 ; f ' t •
La way Mp p Y */• lit i;M ti • af.'lit of  t f e  if-P'fp*. ;
cP iO-a  ! •. 1 V--\ f d oly ef ' ' :MMf'f  ! ■ v if*'  :f , , p ‘ j '
P P ; a  'jf f “ -O' -, ; ' .0 ' .1 ; ' f A.p !; i t,'. ■ ■ - : ; : ‘ - t f
1  4 , < ■' >] • ,, ■ f e • . . - * i ■.p-y P  ^  l Î- - ¡ r e a p -

r - 1*1'*- ,v ' if.* f “ jle I v  -d< :! ■ :* “ 1 PI Vp A  t ; ' 4 -1. \‘P 'P ! - fpelvo’;;
el I'! ‘ 1, ! i ■ e i 1 ' - •' 1 ' -f • ; : ! i , . - f
41 v  f y f f r f  ' f  , t ij 1 - f  ^ î• \ f  i i . ; i 1 . , , , p T , J

lii  ̂ per- •
- L ■ . ' s  ̂ i 4 . -, ] 'V c.  î l-Vp* t ] . ,

i ü ' ! ■ e

, ,. ■ fi
i u A  fw  ' if  • IP h 1 1 1  1 Pi OP o-l." f J '

A r  w , f  :• r ■ * * i.M ! • ••* f ] I f  0 IP too., v f  if 11 y  r. y ef e f  o
Mi • W 'i1! •" f 1 1 G ' 4

1, PP ll ill- > ]P ''\'s-' i ; e-p
(OP

‘ -eo; - l i . ' f  ' y p  ’ '0 p p  a 0 . ! ] o'. f ; i  : i ‘ ■.'tîi he
t 1 f f. .1-:; f f L v ^ f  r  v. , ! •• •'• 1 •• pf.-'P. f i; : \, v , .ptif  :-C
A1,'. : ' 1 i ■ < ’ • ’ f « 1 • ' • ■ ' ' 1  i f  ti:,- l ’, . o. [  S ;t. ! ‘ . -pp -p .< i

l ' r ’ ! ;, Î ;i ip l f
, 4 4 1 i ¡ 4 ] ' : i  ’ 1 ' 4 .

: • -i 1 1 -• pïi pot, p :
! ipf: i p e if fit : p Y.p P ’ ip î f  e

Tp V > 1 ' ' f-* - e; ;1- 1;ppi _\V of  1 fo I-P1 - : 'p ' J f e , f.
] \  ' e f ■ ■ î 1;ci liiouiif-i ioe to t f e  o.irtf,  v. , f f .  ’ I.P'WIJ
Mel liw e,4 .-C.

p  j 1..!} .--v.’i (' I l e a p  ':.:i ! ;i i ■
V' *  , ' - , » 

f p v  ! ( p  i J^ - V  4 : * ’ t *.

; -, o  r o e  o r  t o  v o i r  

, w o  ( ‘ - o i e l  l o v e

t v p p v :  ■ ■ 

M o  o  i - . t , '

‘ ( 1 I ’ M

. i n  o u r

i l  i P  - 4 * /  ■, “  i p p p i  t e  i P  ’ p : ' - i f d i e ;  ] p e e e r  o f  

d.  e n d  w ;  w u p t p t

i'- , -  ' a h i  '

i  I w  i f .  ' e

S : w ; t  t f o  

' ’ - r f . . ‘U

L , . i t  ' i f ; ’é

‘ ; p  ■;

t i l - y  M o v e r  c o u l d  i tvi i d r i m - d .

: , a a a , - , a ; !  P , f  p i p  W  . {* 1
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t ' a i t . ca r  r *.y » ■ : ve r i r . ri ■> a ve
]'■ ■ ■■ i f t \ * ! " ■ ; ; ¡ ¡n ¡ m « ■ ï ’ .F.- - m . Nd i\v ;u tiM'i'f-
} • ' 11 r- ‘ d - Y ’U vau ■’ 1 a M■ e' - !v as il:.* aa o f
l > n' • • • , \ d, : ; -a r ' n J  u  1* • a !a - n -m - Y r s* a: ; rdcaM’d to

í ; ■ ., i ' : - n ' < ; Y  ■. i d t > a - - ‘U " > liât 'ru et i sun in i is
,  d r : U ' ' i * ■ -, Y; h lia \ 1i *rd f o r t 1 kep t

; 11:1 h a  i, ■, p t '1r r ,;,r *- A ¡ Ml Mi ’r  ̂ va. h- . ' î 1 , ' : *n ns. w e* need
AV i 1 ,■ i (Y  . y  1,,, , • d o  - .¡‘ K ; ni, • - y e m a  Ù o f

a ‘ a a 1 t F ', < 1ï  ï i ' Y Y  a a''id ru-’ , Ua:y ; n d  lu f  •( > r Y * mat  e r y

‘a a 1 Í ]t l; d ' 1 ta e r m Y;  -d. ' idse nu 'MurY m a t t er  AvhicÍK
a d Y mu ii *. u  J ' i ¡ ; : i  I ,  w , i " ; t  e x a m i n e d ,  f> be  ^

Tm.-y
K Y ■ r- , 1 U , ; > ; * f , t ’ ' 'UMS oad V Y ‘ nt lifut waierafed

■ u i - * ! '  ‘ ' M' 'l - ■ i - , • I ; • I ‘ 1 *■ ‘í r i e l  ■ ‘ ■ ; * - ) 1 * d  S d a l l y  T t U l -

1 /■ >1t ■ Y: mm. , ; , . 1 i ! • > ; a i i a ' a e m * 1U t 1 > - > * ly, ' I ¡ 1C 3
f  ¡ y  I i u l  ' ’ ' y  .> [ ! y  r  n t .

Y d ’ >■; '  ‘ V  T  t h m - e  a u *  d l / w *  ü  a - s  o f  t e u m m u d u n y  l i i e r e  a r e

. i  v .  i i '  " . t - ' l  i i ' - e .  w  Y m  J l ' 1 m  * f  m m  c i u w i m t y  

a  ■ >• e  • , * : * s  r -  ■! I .  d d  m  m  i ■ ■ r  , w  t f  I , ■ ■ d  ; . l u l l  a :  c  d u * r e  

o \  • ■ . I m  m ‘ ■ I : ■ l u  * Y Y  -  * u  I i \ x d ]  t ; . i . w u t i i r o y  w i t h -  

o n  r ol  l o Um u r  - y  ul e u i a r  e r u m m i .

P * ’ * ’ ■ ’ w  d \  m  I * r  i , ; a  u  Y  1 * ». > k  « e i  T 11 * F  u r n s  o f  Y d a o  r  i n

(  ’ 1 I e i l  K l  v u  ,  K  ■ a n  l < ! d  m d '  I ,   ̂ g l v m i  A c h a t  l a *  e m -

F K m * w Y  i : Y.m m* i;, a v ] d yd ed  pd amm^nn i '-deSK
Y .  * d  1 : 1 v  u d d  a  a t u  n i d u g  [-> i m  Y a w  m  o f  s o l a r  l i a a t  t h e  

c Y m U r u  a  a d  I r ,  a  i m u t , u n ,  a  » n s  v m u Y  h  _• u .  - u  ; a  V f  K n  g r e a t  

d e i d w w e  [ ■> * ' U  K a r n  , * d  a n d  d i - n i n  r u K i m  1 a a  a u i h o r i i y ? I  t a k e  

a d  m  t u  u d t T  e . \ ;  d a  n a d u m s  u l *  t h e  e r n m m  u f  t h e

1 d e  * ’ ï a  ( e  *. ¡ i ; !  a l l u d e d  t u ,  A v h i e h  : - e v n  t o  l i e  a a  h e i l i g  i n o r o  i l l  

U ' u o ' l - i ü r o  A v i l l i  o i r r  k n o w l e d g e  o f  ; a m e r a d  p h y s i c s .

J a  ! t i  « a r r K ;   ̂ r a i  u  M o u n t a i n  í e i d - a i  a - r - d ’ l i e  a a v s  :  “ I m a g i n o  

a  . .  . \ v  - a ,  w ; u  I M o w i n g  a - . r o s s  K : e  A d  a  * c  t o w a r d s  I r J a i i d .  

I n  i o s  p a  o  : a a ’ d  c a i a r g o s  i u a l i ’ w i o i  a y i . u i a  v a p o u r .  l a  d i e  

i r  a r d í  u(  J e  l a u d  i t  e i i o u a n t - i ’ s  t u e  n a .  » u u u d . u a  n f  J  J e r r y  ;  d i e  

l i i y v o ' s t  < > f  t i n a o  i a  M a u ’ i i i r a u e l y ’ s  i k - i a k u  n e a r  K i l l a r n o y .  X o w  

1 d u ,  { u \ \ a * s t  s t  r a t  u m  o f  t ! d s  A t l a n t i c  A v i a d  i s  t i m a  A v k i c U  i s  m < w t  

f u l l y  c m  e s M / d  A v i t l i  v a j ) o u r .  A V i i e n  i t  m e a n i n i  a r s  t h e  l i a s e  o f  t h e  

K e r r y  :A . a m t  a  í n s ,  i i  i s  t  i  11 c m  1  u p  a n d  1 K w s  l i o d i l y  o v e r  t l i e m .  • 

I t s  h a u l  o f  v a p o u r  i s  t l m n d d r e  c a n d a d  t o  a -  l i e i g h t ,  i t  e x p a n d s  

o n  r e a c h i n g  t h e  h e i g h t ,  i t  i s  e l d  l i e d  i n  c o n s e q u e n c e  o f  t h e  

e x p a n s i o n ,  a n d  c o n i c s  d o w n  i n  c o p i o u s  s h o w e r s  o f  r u i n .  F r o m
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tliì-, ili feet, n r i - v  .1- . : uriunt v-  * " * ' ‘ i of  i a h v v  y :  n>
lliis in«],-ad, 11k* hh, ■- o.\a their va i a r  o i j , - ’ \ . h;ha w,  : 
ClVStS of  the nioUilUhu n ' v  aid ill the Work oL »_ « 111 ' i ■ ■ ! i •; ' 1 i. ' ?

V •t I t s  c X a m i n e : f i , a ■ 1 :  h ! 1 1 y  u p  < ■ f i l m m S  V '  a ’ - * 1

o n  c s n . i i n y i n .  c >  ■a u s a U y  : h 1 h  a 1 , «■a,  o f t h e  ] U ' O ^ I Î ' d r i n  i s  t

r e s u ] t a n t - o i * t h i *  iV  J o f  1 V  j ’• u ' < ‘ S  O ! . a  h i , î i y t i m i  < d  ; t

w  i n  d i V  a n  t V  S  •! i h ■ f  V  ' h  11 ' v  *11 v a i o - * ( v s » ;  L d v  n :

m i l  a ; '  i - ' f l r > n r  t o ( i n : .1 » -l ■ ' • a r h ‘ r  o  j - o ' V  ! 1 i t ; ;  i r  d n ' h '  -• v - d o

t h e  < e h e r ,  t h e  , , h a g  . d  a,  t i '  t ' a * 1• a  y ; ; ; ; a-  ■ * a .  < ; i ' t i n m o n i l i . .

d  v h t ’ . c  r . - ■ y m i . , i . d  î L U V f o :• • S  ̂ i l i a  [ S i i . i y  n o  o f  1 1

e l  o m 1 a t t a r  i m p a c t
■ y

e . V  i h ■ v * *  1 \Y<> U  i ‘ a ; : t  m a o ; n > o  o i ‘ o V . l  v

m <  a n C a m ,  o
. î

( ‘ : i a h ,  ’r r 1 v u  t h * ' \ T c  - h - v  h v  :

e o n  î a l e t  p r o t w o *  a ; S ' . 1 t ( r ■1 * ' ; i ■ 11 !i o f  r
' „  . .  M i

' a h o
, , T a

i h  [ ' v - -  ; ■

e v o ! \ V S  p o d l i v e  e l * S i  , ; v  i r ■ a n  ì i a  '1 ! ■ • ' v T  a  ,. h
o i , ' "  , , g  h

t o n t 1: i w c s t  v v o s i  ; t h ; s  ; ■ o d a  i
. t i

: î - y i a r - a  v a  U V> h  i v h . a

i n n s  e ■ o i h j u m - ; i o n  v i h i t , ' r  o *  ■ i « - h o o ’ • a  V I  * ’,
■ , - i *

t l v  a. ’ • . . • a h !  :•

prohau e m y  h r r m ,  v .
a  •

î î h  Ì i a  [ ) ■ a h  " i ; . il hy t l i e .
, i ’ i a ,

a  r  i o  m  . v

t h e  \ r a r e r  i n ; u  ' p . î a . n a  a n v  a m 'I ' S  i ) i t  p - 1 h  V  n* < l a , U  r ;  h f

a n  1  th e  a i r  :< ) e i a a i r 1 i V U Ì ; V  1 ; n a  a  n r a h a - * a U a 1 h a h

A t h * u y o i * a t o m
1

‘ ‘ l 1
n  a  ; 1 ’ 1 O  ; o l d  h v  a " p n  mu o u  r

e o : m n i n n i  i n y  t h e
1 '

, a  ; ] - o  v h e r  i U  1 : ; " r  e v i n o  I u  a  ■■ - r  i o i

t r e n n t h e  y l h o t , f  w t i V  V 1 . ‘ i h n * ' 1 1 ■ • i * l i n S U  ■ . - > i a

w ! i V I t  h i t t e r • t h u s r e ! a , 1 ' v r l  t h v  L ' U ,  h i a  y a t t r v rn ,[ h y  i!
i y - ; i v a  e i a e t  r i a i t v ( - ! 11 * c. vd U ;.) ini I . s

r u m o;g,..- f h
ci .-''àrilled, 1,ill 1 it 1 - , h  ■d h !v, t h i ■;a  a  \ ■ t h ! initia s h . i a s v  n a a

w i t h t h e  h i * a t  v r v i r l i L - C’o - i \'a 1 1- V t ! i a  1 r c< n,« ¡m li m n a h  t:
r a i n  «l i r r - y 1 AV II 1 ) ai î ; <V ; a lo < - ; ■ a t .\ ■ a -ih V , S W , 1i"h f.rni
t h e  :stimniants t<» t r u Ì' h U «-1 a V ’ - r d s , l ( - f hihhvu "
I )  a i r i  t t y  t n e prave h  i1 co o f  h i n* - C r a i n  h . a .  m y CI ' a i h ,  drim
aw a■s the . :V ; ! ; 11 a hy I h a *-uni ; V'c o V inas i,p >n ma w.. v
mem i o n e d  in o i m tÎiî 1' " ̂ t  a n  r an l id, 1)0 n , urahe hy t h  v

a n d  I jell c e  t l . t a r e  o* an tv la) i*.a hat : i s of S : >! a r liant t o  e x pam
t ! v  a h r  o f  t h e  c Ì ■- u h s a U - r i i v i  r k ¡ 1]  1 l e t w i  ! h t h r m urn Iran
a n  1 t Ivy h a VO he * n  r

■ î , -
' [  l T i n  t l la ir hurt h e r  p i s  ny'ts • a s  over tl

crests of t l i o  mountains, #

A similar expianv am eov-ra the example tlio Professor give? 
of a heavy fall of  rain or m<>w in the Alps,  v i o le  ilio sdy is 
clear and Mini over the plains <>f ]y h y — ?/7v7e /he ?/hv/ v / / - o' 7; ./ 
on r t!>< /A/év t> thy A 1]**. T u o  wnmi w i n d ,  |> nsi i iwiy  of "tri had 
i m d . holding water in e i g u - v a n y  enmhiy in contavi v h  h the 
negative electricity of  the cold Alps,  and producing frieti-ai 
hy the impart,  evolviny mo re  positive electrici ty to combine 
with the negative elee! ri city of  the atmosphere at that, great
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v: i l f y  ohlils i i ^ c w i i  the 
r ”

, i! ii ana- '  fa ih j ■i au. o f  tin3 1 Ur  :ii i.'

Now ior anot her  exnhin: it imi d f p rant fro m Ihn r - c a . ,  . s
no air in the  ir. >n b< w h i i ! i a a , : w L - < U hy ihni f ‘ 1 i a 1W i f

h with ilio sides o f  th ’ 1 1X « ta ■1 h f l IV Vm l  ; ■
1v x r h w y  a- - .v iv . -d  3', i * d ■ ' ! . i : on t a ; > ■w o x  : 1! e o * . ■1s ;

ii. f rv In h io 11 .rato; 1 ai r 1 ■a - : o ■ i * * ha a a i a ,s h - ! a : U
wal t i l '1 ]»< ».olive t'la.-f r: • i■■ h  I- ■a il; 3 V ' 1 •■ af • i - : t r v, ;
vtf . >-ft v of  l i y h t n i n r ; . . ' * h m o  , 1 .

in. the upper a tnw m.f  * ad , 'a rir  1f r i' ' .. a i.. 1 . w f ’ , ■3-
I . :on too1 r da pr i ' vd  *>i . - 11 L n- a. ■-*d f l 'a. f '  a 3
is als. » all i 11 < * * t : 1 1 ‘la*; .* i O t 1 ^ n u i1 a f ' ’ , , J 1 3 ' ' r
i:i. px »-lari:, g  l a u t  h 3 ■■■0 Î ; i’ l in i ; . i -  -  i ■■ V , - - i 3
7 , •1 ‘•odiums rain hy the cmmi 1 v t f v i. f 1,• , ia l i ( a o a Ì s U ; eald tu tl 3
rum or at in* -y f iore.  f  ’ ;is V, ' <Oa: a f  1a • t e a[ ‘ , i ’
iai whi ' f i  a s .uyr invio- 1 Ì !l ' a a h M ■ ; î n 1: m n’s 1 a p , ! f  v ■ 1,1.
hi hi>r hro th  a s l i e  m o ! 1 > l■a f ii: f>af a.“o e i : ’ in; i - : ; i i d a o- a. 1 n
1»!,o\v hh  Invai l i  up v  ai m XV m 1 » \■m ’• :1 t ’ a -ni un a , t a X l'a ■ o
h io la »uso t'r oa ìho e fd -1 f  h * •1 ’ • i *. m h n f  mm’! ! 0 n i
t! : ; sa! vr o ’it * »f* <h >< a v  : },(' ' 01 » a ' V m l ô- - Ja p n f  n nd .ha- ■’O m
o: io co n f i  b iow i v i  ami orI f î from t !a- s; ni io. h rom ! i

Tf ('Minprc.'-sion o f  ih».3 a o ’ 1 1 j j ‘ (V- ]m ofm *v  Ivoaf '^l: 1 . i 1 ' a-
l: un, v a i a i :  in m o r . f y  ai ! O 1! ior f *:n . 1 1 ■ t i .v ! O t■ ' - : o n :i'o r t ! i a' -:ia 30

t .nio;. f a n n o !  p r o d v v  <’< 1 1; i , i f  *o > ’d m..,;nU‘U vas , why fi ' 1 a - h
ia ft omahanse thè air in dm a; :h - r al‘ i tl<apharo: v  naia l 1a;
;r'rea a-a echi  p w a l j s , an d tlii- a a; is Vary dry,  :ra ran -d a: i i

a ; io! ni a toh 't Ao oor d in y  1 •>hie tieSt )rv o t condensai  h >n .3 < ‘1 ' 1 ;
t! i > air sl ionìh ho, very in' a h mm ■o dani 'O iit m-( a.t eh vat i< 0 3
aif »va tho earth,  than  h is ..it Ilm sur f.me a f lino av-a ni, h W tl
w■var-o is known to lo } t 11‘ w o . T h e ! Ill' du-r h:- i ’ m ;u h n » —
V V i i h iivd a fm - u (V 1 ^ a seal a hy tin- n m re
\ ;!o yas hoof >nn-s cx| n 1idi, j 1 ' o' tl i <3 j'ar. . îa<*!.1 on o f ' tf c - :ihm. >s-
1*foro,  wifi oh shows th nt t lie eo! d of the upper an no.-pfm re
<anne >t e< nalonse the  g u s in oppa -h i< m to t ho exp;ausi ve iuil u-
C!v-,* n f  t i n 1 raivin-d atm op pi e r i  al g rent, eli uv t  ions . I-o, w.i! or
I- >nroh into a ylass  tm 'la a -r in the : ho; it o f ’ sui maU3r r;ua s ¡.-s a
(Ì o 1 m>-it o f  drops o f  v at or on t i

i U i O! h side ot the  tu mi >1U r

n • . ' t ' i n h i i n o  dew, v i n c i 1 i S tho I V suit o f a coi ¡ junctî oli < > 1

i r_ toj  Mxito oiootriei ties,  tino ad; ms an 1 the a i r  w i thin and  aro und
ir h-o 11 ' ;  warm and p< * s 4 'i 1 if y  o h - “ i ri fiat] , vi i fi le the i  f1 <3 VC.U al i

I: X  n o  <fy e i o o L l  hi a l . T1 i :ir c a l ; j  i un-li o u  evolves i vi f  h3 ;
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n  •- s .  r i 1; , ' -  e  , m , ■¡‘ / . m  a y  i 1 . a • ■ u  1 - a  a  [ . ( ' r a t u r e ,  m a n i 

u  ;  ; ; S 11 ; 111 *1 ;m u  n i I >. ; 11 t ' 1 i 11 -1 < h ■« ■ u  r  i n  ] c i o  h i n  y  t i n s

t a l  ; ;  i 1 m í m  u ] '  i l . u  < m  ! i , Y , i • - ■ i n a m  m a « l a d ,  h y  1- a y s

î  7 ' i _  M  ] a  ■*. ’ 1 Y' t ! a ’ * i ’ •' i a  < n  ■ a  v  m * a n a  i l i a n  a i r .  i m t e a d  o f

- f »' w . 1 1 O a i  1 : i o ' - r u  t ’ 1 ■ 1 1 ' n -  y v - t v , .a  i  u  ! l i o n s  o f

' ’ ’ ! r a l a  i a n u  ’ a  u  * ‘ i : a  . ' u  - •• u s  « ■ f l ’ m t ÿ y r a d e

: .y ^
i '1 

i d  i

t 1 , *  î ‘m

1 a  y a  h  ,

• ■ - , ,  -1 , ' 

h  y. i u . ■ ■

n i a  a  u o m i i u l i  o f  t h e

! h :  v  L a d l u ; a i  y  v r (  a i ' j i . S  ¡ .  1 , ]i . , ’a u  u i i K - o  i l a i r  d a l e ,  t h a t

( h  ' . n - n  m u  j i m v  o i ‘ a n  - * t u  y  a  11 ' ,  a u t !  r o i a n k  't h e  M u e  a n d

S . . i , a  u ! . : -  o f î l i a y r a j . u r y ,  1 ! 1 o  t u a  - y -  ■■a : a r e  i l  i r o n  a h  i h u  » i a v ,

\\ i ! j ; l i  t i n *  U T ' ■t ' y,  v a r i ■al  i V o i a  o i u *  1,a n i u n a l  « l e y  r e e s  t o  o n e

l u ; . n u l  i : m i i :  i l a u n  « h i y i v u n ,  A Y Î n l o  l ’ a i v ,  i 1 l a / U t , a c c o r d i n y  t o

X ! ,  a r  t : h a  y u a r , , a l  ilia m u  1/ m e s  o f  t ] i e  d a y  A v o n  I d

y  11 m  : a  a  ; 1 : i r : y - t w o J u y j - c a s  u  j a v a ■ Í t o  m \ t y  d e y r e c s  o r
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I uring die vi War c d :  VI and î : : v , V I 1 i ' h. .Ci b h - » ‘
a ve re eolil a*ai rt ; ci a »na oie..a tw( > ! 'S ». f my
residing nil the lun'iheru r-Mo of bona- ; Wr n as 0net b:
mi:’Ce*r, 111 this ei ■ V, who, at my saw;' e - 1 'e at , h • 1 ean -i

s to 1 , 0  ph.<-v in one of tIn.* via \w .-r thehy a; a
a • -.hated veilii pi ch u ‘da.-a, it . d a •»• t i .t tO"
0: served that wh-.-: i the ana ah' me 1’i i’; >ii ; : i bho -■a a'---.

a-srs in tla.ir v m hav,  th • towni-raf. i re of i!w ]■' >Ol ‘ ! , l
in mid-winter, was e > nimh in nr; '4Si 'il th ar .w i la; i n V on.
ill 'o’ Iiad heeu oh1|: ; wd during :snub; /■ 11 te d im . Ol W rl
v ! th the tiro whVl u orb war; Iv, l ! i n V j n 'nt in î hWl‘ I'"
w! j*;*1 1 the 1;re w i>  an Vavd to 1'» I: a h, n, bn •v i' mi'd Î! ]!■'"
w lower the uppet sashes oj; their w > : n I! * ■ r s , vlheh
W;it ho ut the blue g lass, iu order‘ to Una iei ;,w th. 0  op pi.
h e a t .

Thcsi3 examph ■ s g * ) to ihusi rate the r f a r;W e h i  V mhhied
fd-rmat 1 seien bn t, HI: ion to a iVnnnl o f nfi 11 (* aber he le:s ! i‘ sel
aa iioeo»mir o f  in V ( , v peril nu t v b n  ; 1 hi ne i •ht Wl ; î a a eU a w L
v.a- -tab1 o lib 0 1! .a-W1 h *' a ra i la  ob. \T- a-y. L l ! h > e . r ai r> v w r y
iah 0-0' •e wa s a n< b. n d  t a  ] '* « a aw b e 1 ; » U imp , ,-o . Y i * L
hi ■ !, /îh ‘1;d ww w■i W> 1 n* ni a . ’ rt and y W i n  w o f l a a, .v- M d ,

u . n  r  g  *; w t  the ( b b "or. c{ y . ; •’ • e ! .  h n i ’ i h v , s <n\ t r \ w u o a

Ca n  g i l l . ;wd w on n o f w e  la n 1 ] a .  h . p n î , ! 0 ni.a-.--a t -  ! ) f  - - e  : i

raid d<»niest w  e e - a :  , ■ Y .  Va at i' is. ]yi abat! y iu ifar ' 1 ' f ?
y m y  o\pen ’ore 1i f '  W L ils sna; ■•by, v.hh n i l 1 4 1 > _■ * i a a  ; ' 1 ‘ >■ y a s  - e n  '•

e v e r y  y e a r  w i b a i l S  a noua! e . en ; n a : e i '»h a i ¡d in tl : e  n > a 1H Oj
inrts ôf Karo inh ihIW, SY ins of w ai afs m e t  t h e <!; ; W  !i o r
a* jUabin birds a, w w;twàvr! y Worn, :S * : , in a ‘S wi: h 1 W) or
three s: bits at on *e <n’ ( Y • w a ■.'Y in «aan • v t- t ! a’ ■ ' r WO 1h a •a i 1; ' a : d
heat of the Uoh\Y ow wy to b w great ec *S tha,e.-a ei* fünj ;Oui. tier
severity• of the ei hd.

“ Th; d even in Pa „Y i r a . n a p r e h e w - h o ns aivm h n , o mpr. - :-.aw i f * L
an n\L: uwhon ot i ! 11 ir cei , mines in t’ae not ;e o l'w a ra
h o w  ,n: a ■ e f. is. V-’ ' a • a " V d  ch n ■ O W  y o t ‘ ( in e niai la-. r ■ , ano: a o f

ba- in;] !Î Me" o f t : • 1aîne h v U ( - f  1 b e  >y in V'YW,, ae :ma 1
a ;  h  Vna f o r a h h i  b an to t h e  îi " il, a i a l  i > ■-
trinity doveh /peih h\’ tiw pa www ol SU! iii ■a"! 11 ihr< t u a ! t i r se
a normt nd IWW and' pi un y U - - o ,  1 am (■ )f tiw Oj > 11 ; a ai 1 h ;11
it a ring son-bine, . Jhr many h<mrs in t ]a ie ua y , 1 > y 1 a vans of :baie
and n o ! wirlew idass arrange ■d togetlie r in iih a >rs and wi n d■an. S
e\p' w *; 1[ to the sun, suuhhent beat  eau 1 te e*v< d n wo1 !.. en a V *
families, and w o rk p coule in t’a et ories, to di -1 .ense WÎ lit a 1; ir.yô1 i  i  i . - '

pr 'portion of  the that they have lii’iv1 ■ ef ov lewii obliged
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' ì 1 ■ M _ 1 * ïl‘ 4 1t a  * P m i  i V e ' o d e r e

h  t . - a  ■ 1 . ■d d p  I s  > i u n  ‘ h s h  h  a n ! ;  < a i  s v i l i
! ï s 1 .1 ! h  u v  r e  ! ! , ■ j ' , d i t e  P ■ p s * di  h * : ’p a e d  l a

i 11 * f  , V M ' U i U U Y  o f  itso! a h u m . d 1 11 PS u i - ' f - v e r y  o f

{ 1 . ’ : ■ ■ i , ■ S i l l  Ml . ' ?

i ! a h i i h  a  ; m h i  l o  t i n *  r ; i v a  ( ' f  i l n '  S U M d  h d h t M o r t i  o n e

< t ! . . ■ s  ‘ < s  M V ' - M l ' h d  h O i , \ *i i . i a r e  i s u o  M  a t i n  t h e m .

J e t U ) \ i ï l ; \ a e \  o . , ! a  ' , e h1 h h > Md * e V  t s x ] >e r i  U p  ‘ 111,

\ i L i Hi w h e n  11 n * 0 , P , ; tl  i - p . e. t r e t  1 V, s h  s l H O V ,

: : : ï i ; s  : j  t e n * i ' i  1 ' ' • n p e n  ; M  a t >:« p » o h  i h n : IX n l l e i d s

Îî \ * m *  I . - u n d u n .  : P P'A' f  V e  r h r i  v i l i ; y

. 1 e M ■ t e s ! ! ! e*  S . p m V » r  i • ' * - a i n  h i e h  i t  Ul m r  e i u i i e .

j ' e n *  « f : e  ‘ *h  s i -  I I p  't ; s  " a -, n  o V W (  *i ‘ h u ! ' e h  P h  o f

i r ï \ ! ; ■ « * d  e M . ' n i e l l i  dp i U "  -i i h m e  ili O U  1Î i ( 1 s h o p  i l l

\ ! 1 . : i* m e  i■■ u  ï . m p  - a M  P M  h P Yv il h  h i -  i n S S ,  a  f  e

s i ! < >\Y M < he* m s ] a 1 d  n n d u * 1 1 . h .  o d d ] ! .  A\ 11l o l l  M i l l li a v e  t h e

n , U s *  . 1 , i ;  ■ ! ' • ; 11 ' US 1 h e  S i p  P C  ; I m a  ' e  ’h i s  o ! a  m u s  d u r i  t h e r e

U t  ,, d  e r  h l t h e  s u n !  ■d e  - u h i *  1 1 C O U ! d  n o t l i n d i  t h e

s ’ ’ ; e h >m  -•* i ( d  , h  w h e „ . t  t e r n i e u a l u r o m u m  t h e

s , , ,  . ( l -. e , - d e  1 , n  ■« e  V ' » ¡ 1  w i J i e  h  h  h e d  l e * e n  p l ; e ■ f t :  n o w

C ' * e  i a  ; ' I : 'd  p i  u s '  i t  ■o u  d m  s 11 >W VLd i e  r e .  TÌ i e  a m  c a n

: ï . L y t  1a ,  i d  - e r v e d m  e h  n e t ( ' h  d d s  P e W i “ > - i l i o n  ;

L 1 G 1 : ■ ' s u n U t '  ‘ V i l  M ’ v Mi l  a  V e h * * h  V* o f  I d L - a n  m i l e s

1 >: ■r -=.’ <• ; a v  s a d ' he  » d  y  a r r e . w d  h y  t : h ,  ï i o d i ,  AS ]•d e l i  t h e y

(  •p e s 1 '’ ■s , . " e U  j ! s  s u d d * * i ï s U  p s  • e e  o h  Is e h .  » c i t y p r o d u c e r

h ! > e  i n  U w t  <>h t h o V r , -  \ \ ,{ h s f h t U ] M > n  1 i m  c l o t h ;

( ■’ ; i , M M ' d 1 > V l i l t '  i r i e I h n  P  11 ’ V s 11 r a ] a d a  id G ' o p p o s e d

t . ‘ * ’ . . - h u h :  'i n G  a n i  i y  1 : i e  -  e  c j v e i e  u . y ; i s  1 ’ u s h

;  • P > i M  * i : ï p  ,ht *  ! 1 ,  m t u  ï ; h  p u' t i*e ( * | o d l a n d  m e d l i n u ;  t h e

s< ■ o r  ; ; ■ i *; > u  ■! u p d , r h h s  M W p  l . y  U, ' h i e h t Ì i o  e h > G l  h e y ' i n S

1'  * -  ; s  -, a  a v 1 h e  i r Y e  i o h  t i e *  e : u \ \  a n d i h  i r s l i p . i Ì In ' a h o w o d

i ■ v, i d  U p ' i l  l i n i  - n e u '  n  i d  t i t  t  h 1 t i p '  e* w h  s h a l l

r M U  P d h  ‘ U ■ K m  <' ‘ ’ S ‘ U i h “  Ml > e \ ' ,  a n d . t d u '  s a r 

h e r ; V  '

. ,  r ., i 
s  S , . .  ï ; i. C i l t h l M 1 t l ' * ’ 1 1 1 1 o h  i a s  e x a c t s i r :  e  a n d

F i v . m . i b i o x n e r i  ï n e u f ,  w o  <e o t p s  s a l o l i a i t t h e  l i e a t  x v l i i c h

111 S  ¡ . . 1 t s . *  s u o n *  n u d i e r  t i l e  ( d o t  l i  IV t S l ) e t d e r i v e d  f r o i n t i p '  s u n

a s l i -  h , ' mi l 1 h a t  t l m  <e h  * c t  r i a i t  y p p  > d  U e  e  ; 1 l . y  t l i e  i m p ; e d  o f  t h e

s u n ' s  r e \ s n h h  t h e  r h > t ! 1 O p l  h MIT <*!;> o h * e i  r i l i U , G i r o  u s d i f r i c t i o n ,

c v v d v e d K m h e a t  w h i c h  m o i l e d  'd i e  S H O W .

<
X o w s u ]  - u s e  t h a t i n s t e a d  o h a  d n y l e  p i e c e  o f  t h i s  e l o t h

Lavina p l a c e d  np Giulie snow, y o u  have put a series ohpieces
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o f  i l i o  s i t i n o  c l o t h  u p o n  t h e  m w e .  T h e  s a n i e  p r i n c k d o  i o . ;  m  -

1 >Mt A dddferwit acumi is observed. ' . . 0  cloth is a heì  mun 
dm-top ut '  heat as well as o f  o!  a a rudi y ,  c o m , .  w e n d y  Î ; ' ' l 

e v o l v e d  b v  r h o  c u i ]  ma .  ti ;  a i  of t h e  <>| >] m-h;  a o ì * *a i n e n i e -  p n  ’ e--n
L v  thè i r i > - i i < m i  o f  t l i à  rays o f  s u n !  m b i t  b y  i m p a c t  « o  d  1 < m  h  

■\vit ìi i la’ <>nn »sito o' ì < < • i : i o i i of  the <dvhr eaw-ru » or :
ti ì roiiyli tlw of oil t> .1 xy d ‘ pili, 1 dny conto yv 1 > i , .r  hues o ;
lana, hut it immodie ndy a ■ '^• j *. 1 s iitto t i-• * ; ;niu'y f  - io end 
esuaprs, while Ilio e d y s  of  Ine fmraas o f  pt -res o f  e' .-.h w 
contaci" whh thè SHOW I r n i i i u 1 warmed 1-y ht 1 r o i y r !  d ni of 
the oyy mie e! ‘Wrkd ; ics, j ' ivh m,., (| Py the rrn-dwi < f th “ r a y s  

of l iant ¡¡h tuo ed w s of thè  chah and. I .e eiw'ds oh- ' -p , 
ani  so ni uni t  the snow in c*’ >* : t :o *c wh h t h • t. i , t ’.il ì!m t '• ■ ' < -
ciarli are lek  hi ah and dry ahove the tmow which w n. e w.k
them. ' *

(?hnV,m _ P , */> O r ’ypy _Pw;7’wp Thww/Pwy PJaWf/rx a; i -
TnfV/s.—- Mn-h has lx11 n vma ! ■irli <m tl in-V sid h cet-, und wan
distinp ;: h-d -■h.-mhsm 1,avo r î tri-'.■ally eXol’oi:, m r » ••xvn a
sali nth. : a v • r piyimthm of th .î,*.iena thev ]ia\'c y,v,
iu comic C ihm With them.

Jt s,„. m ro me that ida e* .nu are formed in the wyh'ms C:■ i
imrpc-;. Ì -row hv tin; dc po<i11 ion of s1now in tl;e vampe. ■t, a , p
1' >i iy m w n < i " ^V.ll'.TC il UW e x ; - ! ; ofomh ;laden W/h \ i
wi am t h■■y r*-a the Uri’.r1 h<) 11 ] ' ! : 1 o d ■o f  the: U'omU :.h a- t t ,
Valinys are h: r d With y he- mrs, be*! m p* ■;hJ’v - !y o' . : ',
C'lKa »,¡1 . o , îu um mum two t i:'h‘iîy of the hh yd ; o n a ! . • ; h r<
These ; >ppodî e eh-et rivi t n ‘S meet 1 a co hj a net i o :  u ! ■. of Xs
ewdwd- —-ri» m 1dr associate■dL mhth watm’ as vri[»on,r in tho i■ ì , M-]
bway thus hr; m-d, is l’aia i h n ] I and e \ pandini. to n r  h an. <ax ten
that, it ean no loi urei* inda hi : 1- waf at î w h 1 11.; it a-w i n k  n.1V '■\into tho w lor « oX . s j Imt.t‘ ìli time!*, d ì 1v i v  ̂ 1 ' !(‘yative trie -m! ' • t \’d
whwh o:n h in-  UU-rCU from îho :h : that 1ioidi it as xa.pi/iU' t
c mv'-n *•d by the surren îmi in a low tempmxdnre (d it- v  1”  X î

ah itu do into ii-ilo'S of sm ■w, Avilie! i ha vimr an oi <_*
inarm c1 :mu to tliC carili ;.ire atlra<a(o1 downward to if, m!d r'r
a t  tini same time repolled from the lieiylit where tin V ar
ionned by tl io Opposite inamici ism pi evailiny liiere. " rJhkX
crystal li Zai ion of these snow liakes is illade in a vai •nun' y
p r o d u c e d  1 >y  t h e  e s c a p e  o f  t h i s  h e a t e d  a n d  r a r e f i e d  a i r ,  a n d  b y  

a b s o r b ; n y  t h e  m a y n e t i s m  w h i c h  i s  d e v e l o p e d  b y  t h e  c o n 

j u n c t i o n  o f  t h e  o p p o s i t e  e l e c t r i c i t i e s  o f  t h e  c l o u d s  a n d  t i n *  

a t m o s p h e r e  a n  t h e y  c o m e  t o y e t h e r  i n  c o n t a c t ,  t h e m  m a y n e t m  

8 i i o \ v  H a l m s  t r a m - t e r  i t  t o  t h e  e a r t h  t o  r e p l a c e  t h e  m a y x m u k w
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i ' ».i or . 1 ■ ;1 ■ ' ; ,rt.r! i i. i o> ; P »ns. s t rape
lie u, ] " T ati'M ty di *i.

i -, th s i, i i j a]! ) i r »b.i ' é o v. i ■« rho on ■ s i i» 1 ' y 1. * ■ . . Tim
■ - ’ \' ' r . i i,V T. ' U HI 1 1 1 ' ‘ ISe> •• e h ; ~ ot' t!.. ' . aat od

i tk :r no ys. b- i ■ S ! b » the e ,r . re to
; be • .so *\\ , mul (.*(' ,1.01' -- tl ; *‘ ].»\\ 'V ] »or* ’ •: ¡ i . into
O’ s' . mV or ii ^ d.'o -i _ . OSI•bis : t » iis il V. h‘ :s. the
S;'S oì'o acri til" booth <k ti. • \ in wlii'*11 ; .. _ '-nass
f vs s !. h be i ¡h-ot, lion* ;■>ros i.Vkat t i.o i;. • ; ai h the

i--1 ire, while the uj y>r ]>’os, ot it is s f t\v, i on - 1 i a; \ e.

j -ô  are f nm-- .oí’ va ri 1 i- bye l o s u b  vh , -- b; 11,0
- < ]\ w :... m :. r. .1 . : , e i 1 1 ■■ o ■ ' . 1 i[■ T\ S’hbl atisi's - » the
‘ .. '■ e :■ ' r bW........ k . ] ! ’»•! ’b o yla Í' •ay y • . < >11 *k T i o hot la - o|' \‘’ ¡S orb’ \ .. ] r i ! ■ . -timt,

., \ , . C ; h SO A til - 1 . o * » i ' lhsr atu. J ■ b aaliy
-..i-O a■ mi o 0 1 ,.y- - e 1 o ■ 1 Who a ' 1’ A i " i i 1 ■ ‘ ' " p j1 -i •
■ ;i ! . ... o' , \ n..s ; ' ' ' . ( s' s vw as i- nitfy

1 r a1 . s - », ; ■ < \ , , , , - i L',, V Sl l . \) end

I i v .1 ks.v ] • h 1 : so ‘ ;s ■ ■ ■a in ( T ;s nn ■ h* ' y  the
t ■ ( [ « 1 . ’ S - ’ ’s 1 ; < * SI ’ ■;■y v/h i * V ì ■ ' i. Î ; wavs

■ » ■ i... ' s i \ h - o ¡ M y ■ .. r , bok \- oh Sie o- b <■ r . io the
>; >. V n.• b » io of tía* in:u,,r ; .•ns and 1*y it- lass -i s fir-m
1 Oil’ h by l;s p-khvo ci • is-: -! e ; it i à t!icno o-j _ . ..st rary

1 . ;l*e ; ■a - ot } - to: ' i h at 11 o sun -abb, 'can ur o s  , omsmit
/'- ■- </ j k  (h es; i a \ ani to t ¡h. s j■ so lot, as Ì as tho-o ’ . ■. i rays
(■; i ti >r ’ ’0 mi t ral es a HU d, tjeW ;are' tin-re o.ear is >l ] o S to he
; ! c . r! ■i bv the aiio\V ih‘ {ho >o:t ' 'S-r or on the na - s sab iis.  On

> * ;* < W Va' s u e  ho by he : ¿v wo 1 ‘ a.\ri * wr. * e » asp our
,.. i 11 aO'l ;so.-. t UH lis S' ].' Ul.'V’ n 1 , s ‘ , ir a hors s - work

S’ m, hi'o O j,-ier du O ban i, vs. i ! 11 ,o] **r om* fool, a s ' - tminy
i m: lb«■ ho ; y ( f  tier s'i : - o i ( s\ ; o ' ‘ \ • lo*-ion io inai rh.  ̂ » .orvhat

vS 1* we hulk ha ¡ Tli ri ss ! \ S ’er tliC ieo. h ho - ■und is
Y' 1. several sis >ts to i: y ti r<- ! ill oat <dc Piloro- j a They
>-•>*m s »es-i in ers to our ri art, SOIU‘! Sili *s to our ' s d e w y
t i . v imi' reg ion that the placier■ is breatkilty up, sill! ]j »at hiny
is to be seen.

“ We doselV scan flic ice, and after an lion r*s is t .-earell
VSe d i seover the cause of’ the re [forts. Yhey anís » ■soo lh<
i»ii'th of* a crevasse. Through a pool upon the y he •1 r ,  v a c

notice air bubbles accendi ne, and find tihe bottom s i 1 o . P« fill
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y A  * b V \ ‘
• * * 1 a y- ; ; • I ;  li - ;

■ — ‘1 by a i A
! i : a !f an 1 ] • ■ A i ' - ! * * , n

• y  "lA' i  A-  • ■ [: k  - ) ;
' ‘ - * :i, a: i  l a*; , ; ' - a l s  1 : vk 1 <

lAnln.  ̂ ’

'.via ni y m :• At i n . > «. , n n - . ;.-n v, a li a .vu, i. a n
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oh,ivc’y eie«u r'di ¡*d a i r w u h  tic» t .< - .ni ’v eh*«*i dfwd i«-e <>f 
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■ ■ ■»’ ‘ - a ï\*d that a v. ; ■ i ;■ -d> a I a a-ir 1¡■ia\v down

' d. a ■ -* at ai u y o o ’, d ‘ i a d, -w d o:ac ( 1 ' y • Tw a)d y-
1 m , . , ; "ar i ‘ a1 a ta  d w ,■ ' a -■ ! a »-a 11 ‘ , f ; 11 ’ j 11 rai a;tna. Y\\‘

, *■ * a,. : ■ -1 • •1 a ! y  wy ;d.  ] y a-. ; a 1 : a a i t  <>H <’ : ‘d :d :' ^ d
• ‘ d-  ; ti tda t< r a t  *■{  a - a .  < r a . * '-■*d ,m id a ■;a t w',a-!i \vo

■- ■ d ’ ; ’ ’y  V; at d. dd d : ’ d t ) ia* \'Y j.ar id'* ] ; i -nt
, • . i ■ a, t- d * -î. ;-'  a ’ ! ; ■ : at :t irai a;at da Una.L lit savii cuiw

; o  a a 1 ia ■ ! i , a i'\ : * ' -a i 'a.

1 ' a ! v. I i ' a > \ i n y t < m, a ro ’ w * - d ] y  d : c arrival r . fM, *. Id ’nay, aâllu' «I
oat \\k a a iautorn in saar< h < f ; a ,  1 Ii [duad Id. lie -t evert ions
i a id . a a\ ail, the m run ! • ;ny ,-u d  rv* a  î : d  t1 t 1k, lie could
, d in-r rnada dim a•]i -aan i v  • v ! < a ad  1 »1 y* - a d  a i d\v I'aaa.v, and

; k “V 'w t rc r»‘yaidd:y tw \ ¡‘'»d-idy 1; - r ,  td' >uyd t d r•V w a r e *  J U ' C -
; a:d y idr a a l’ t d a r  eddrt la i - t  d< dd‘i‘ vdiu n "y * a rrivy.L
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ra y - '■7t ! » ; -1 ’ ■ lC iva rly L-.r . ' ■ * ! i'.zi, i i :;] in:; ! M, 1 ' ; *L
V i ‘ i1 1 ■ ' : v « > i j ’ ■;.V ,,) )•/' : •• ti '1 ! c r y v " . ,  .7 ’p * ’ '1 l( c
v- *r‘ it ■7 '.v, 7 <• î' rv;*! ■ -y\\ }atrî iy aitvorc.l \' i1 ! f- ■ V
\V< VU ; i-u îr ' 1 ‘ t ! *11 (1T ]'!■ > J  ! ! U( <1 } y t7 iîny:’ -t 1 1, ' . ■ ■ ' \ 0

i l . r f i -7 v it;,,, vul ; t 7 is IV ri i ‘i f y ru - ! 7i :iv n» X e  c- ■■y c. ' 1 vi
( t ’ 1 ‘ ’ , 1 :: e , U T i * 1 n'-v'a ' ; \'o (7 < "• 1 !■ 1 ci V ol ‘ t i 10 i V f1  w ■‘ . ’A i '*U
: i <’-»i - "-t V. Il !1 i 1 7c\'c7 '] mm l f ,  -i 1 y. ]. 77i t 7 r v c 7  l7o C* - ' 1 ' T

1 CC oUclr -jrirl^ of  t ’ho snnri : ; t 1*1f tlio 111 < > U1 Z :7* ! : : t7 . se
1: mm : , ,y rays c f  s11 n 11 : 111 oitli -r ]'*wv <l la vizentz 1y "i- ICI
IT-'H t 7«*m \v7 1i -vielt aim;] 1 any'!'.  ̂ oi ' inc nIciiço, as t<» i t C A \ i 1 u 7 V
Taier r va 1 i n n  i; :,o npyer ai îunsplivrv,

Mr . Î7m7;7 î continues : u w a  lutvc sue* -  lu i  in nzi 7 iny  some
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Et* i n n ; ' ,  ; n 1 n « o. y ' t. <j ' n ■ n * -1 * -
ar*M;.i i m ,  ;n. i d * n c on . no 1 n.  r. n , *dn d. • / •
Vv-oiv î «*•*■ ; *d i: -m m d .* v >*:*!' mi o t o . s  o î o L,r a -1 - . . . .
a n d  r v r u i t i n i r  i* a* t. n v. *>iA in >;■ -n- f< *r u d '

Tl i . *  m i l - . : .  ! . I - - f ] 11 a M i d ' ! ' " - *d' *d t d ' -  ■■ ■- 1 1
w i  î î t * ■* r ■ ' f  1 71. \v-<- . * d :i no. ■' - i d i load'd*' -  ' / - ' " î  n ■ .
]■ it. r 1 V ; Wi - Il : - Vi' tt , ; 1 • a : 1 n1 n d- i,.-nnn n : .n d. n'

i t  n , n ,  ; -v. n id*- t o - m< Ì t , d * 1 "d 1 r ; L \ *1 * ; ♦ * } ■ '
ì >' ' • 1 < f \\n-m \din.- t ■ G t 1 -  r * id idLd' I M ' n !  i1- 1 ; ; l { ' ' '  ' . n
L i n  dim m .  idd** a 1. - ! .. M  11 * ■ n iy( d t-1 1 v t m* î m ; y  i-  ? n 1 1 ‘ L
lit ri.*' - >i: dn vn lo V d d n s  dnd,-d: n. I - V a A- t
t\V*-M v td r do* r! ■ : L F . * t vd d • •; : n 1 î : 1 l t* - ; t . . ’
I m a m  11 v r t '»F L i * d _ I - no * t' Vn.^d *ido t - *  ̂ t -* . .. ,
a n  i- in \v:i diy- in 1 *.*'*:-1 < - - n t . n
Hoi* J i n n  idmy v. do. t Ina oOi -r d ■ -, : i.: i ' nntv d.

A n  * : m t  d -  i A - ,, K ' - d  n’ \ •1d*' "y.  r  * d •:  ̂ 1 -,

m d ,  1 V T  : • d , : r î
, * i ; i ; 1' ■ ('d '

* ’ ■-/■■*■ ' ; ' ■' oA '' J / ' ■'. d in.-*' : : : J i . 'n . . d ’

* A d m  wd i ,  -  ’ 1 L . y/, , . .r :n ddd d.  1 d : * t .-, n r

r.F 1 n ■ do : d-- ' d y : . d* . r' f l , .  * . A. ! .. ’ L
td-* - nn d' d m.: : 11 : - - . - n n  tl,< * did i d’ o n  on r  .* ' r
i *•* - -  w \  \ n* mt td.i - ; , ■ r 1 1 1 w! :■ : ; t * .nv t: ■ ’ìn l i - “ ì * n d ,

i n n * . ' * ’ ' :■ v t . ,
L “ !’.■ -.It .•)' 1’ : 

 ̂  ̂  ̂1 ' ' 1  ̂ '
10 Jn*:n_mn s ( d d - - n. - • >

I 1 * - : ' " i t  od 1 do n 
1

-  m tai n.  i n - t o t*
y î j 1 ‘ M1 i fd h 4 ' 1 i i ! < 1 * 
*1 o f  i o*my o* 0 . to. i t* > ( I: : 0

I td d m ,  in tin n, vi/ : tdo m  n1 \ 1 , I ’ *
r; V- m ‘ - m.  ' t !.. * ■ _r l a v  n ! y 1. *id n - o *. ni , ; : n ] i n . : \d t d a
v ' ... d y  » * ■’ 1 • .. 1 : 11, - n ■ r s • - - - îni  } i nr n  n *.. * ’ i ’ y  < -11 t ,; o.
A' ' ■ d td- a < n -î m m  v\o l : s rî ìy <*< nnnnd a*. 11 o d . c

A\ '1 S nr  î dm. <1 ! -y 1 do i t n yn -t a i ■ . ! - i * ’ ’'.'0
♦ ' - n or- M \ * - i : t d G o:. *■; ri<‘i î v ]i” nd n n *n t > d n* r* » - ■ *n - ' -il
< :■"* o <»*■ tin* n vo c i c - i  riri i v <-t’ 1 !.<* Idiot a\ . n ‘U

'•'( V, ; d( 1 it <d v ], ! ml dmn At!h n*d td:nv(*d tdo d • -t A* * •' ' Iv
i n- * r t no nt '*r*r yn rins o d t n o s u m : ; , r nF t do m * n t n n d n  : td* - 0
M ' " ‘idn‘n- r a y s  o f  s i - d i - l:f ci ti 1 ' - r ] -a-sml I m r i z n n t a n y  <»r t-n i
' - m î n**m \-, 1111 *m<-di sin ;:11 ;i ll-S -  n t i i u * i * 1 o u c* o , a > O * ! m* m Ì i < > i: : y

I1 * o d ‘ r 0 ' < 1 i l l1 o t do Ui y x T ai m o - y i i o r e .  •

Mr. !> : I:i ■ *:;iI c o mi m i c s  : u \ao Lavo s’ invi  d-d in mndd.y; some
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< - V.*jX

V

:  ̂ V ■  ̂ a : m/u hp ’’oi- m lawn a vpmdy am
1 > U , w  i.i , •’ 1> \\ e r u wd ! o O i f  \\ hit ¡U'd \\ t *ric,

1 \  * e  ] ! ; \ e  n i  - M ] n ;!( T  t . ; r- •<: i n  ”  n ' .  \ > - -i o f  r  i . .. n } \ v l , ] t -11

h ■ t 1- u it’ a urne Ì M , >w u n rl  .i -'V ] ’; .1 ' 1 ! ! i ! > Ì ’ * ; a save 3
< , : 1, o  1 ! \ : ■ : e  ! w  n i. w ; ; \ ' - • < ; ■ i ‘ < ; i n o  1 j » ! ;, - * -, 1 , ;  c * ì i { y

v m . '1'- it':\ T .\i v j>-i s < A'rr a i uu_ w < f in uuudns,
it , '

i
n r and e-> n,i.v;

* ; i ; i  1 a-- :t m o w  1 t n n a d  e r
wii < »a \ ] o {>; ;,rr >!. T. , d \ Uvak

« • a i' ' r - a • -:i I. « - a a 1 T.md a a! ■, i h e  - a . f fa a a
aw-a A Va L o e  lit At s >m > pdw ,mn !n T this.

A ,! i U - e  . ! • n -1S 1,:' 1Y n ! ‘ î 1d!y i is■m i ‘ no-u;h-
n ; - , • f w'y at a c .h 1 -> V V <. f f s;y no!' ■s am ]iu m i:, ' dd 1 on
V: > s r ' n o f h ^ o  n' y 1V • ■ i 'in* îion I. m ‘ de davo
i ■; 1 ■ ,I \ |"U v : :■•!, h . .. v\ * a1 suud: -1. ) i1 ,[■ n of a re1 mi! aldo
e , . . i ( T-v or pio hililr in >n. it W ’; m e a pu nd v: he ft OH
f o  o' : ' 'Oll, V 1 : « -o nh ,■n’t no 1 i !,. n-c iw 'll ! rs; tiara
a h ■ * . ■ . im! ■s. It IV- ondo! •nl the lir-i of an i ¡.S-ii ; ■ eart-
W : ' o oi- ',-e1 \ i ; 1 a h i s- 1 1.... M a- tin • i n ’.>d V/idr h v.„, ì a y nini
and v : • d : e  i ton a< a s, io mu:Win , dn*. It A'-'a.- evc-n
p . .1 ' ' ■ ’ i o : 1 JVdahdhi — at the so unit, its IIO-U’ <s’pe avus
■* ... : s '  0 T : .1■ poni ihi ! ’ I , ; e :d n< n*; ; * d Uooli it nn:■* ars to
1 1 ' ; - . • 1 ■ • ’ * ; o; w- a.̂  a <■»■ntiv, and e,- h ]i - urs in , h 1 . sdvS np
) ' n * V ■ -îii ■o' sO Ih- wd-u h.su!, . V ) h ins tin* ......... 1 r,— all
r  ; : ' Ml ir vi« W l»ne'.nun ,)• i:n>r, ‘ li-i i "d. r All
1 ' V - • * - v, a - 1)-' low, 1-n\ We inu V nodd'! a of it
w ', ‘ : 'hr. n ; r vi'ov of tl suns und in;C t u n: !u: us lasts
f; : ’ ' ' , ■ ' V i-t Gn :0 1 V, for Wn  ̂ - • t > tt ; > r̂, . ' ' r-^ivy
i , )i,. "• Upo-U U.-, Îmd lm d- (duf.i-h, W-- fu come
d - ' ho »Ui k•d,---UO r; n mot s ' ■ n r.f ip rï op 1 [o Uu-n -f'Oivi i l i o
V  ' :T n'd. many ie<ld did-uud.

"  ■ 4 ' ■■ d - r  k 1 h, r,H- 1î ! ]! ■- UlOlUr n the wh -d A' ' a mudh,
1 ; ( . I to 1; ' n< - , ; ' ■, 1 in r i m  ; .if uai->! n : ;U 1 n,, A. S U ,

tV , a 1 x »v; in i In.- n t 1U s ui thep» • v w j in iid-
<!’: h * sup u ’liun- m VY in>n s wh:iuh V■inaine : 1 j* 1 r ; 11 liour
iiad a i ’ i‘, ;ou 1 S ! »1110 of t!he tine. ' the V Avon; r : n:'.rkab]v1 , ‘ ,u. '; : ' -1. La on in the idle'moon the s! I V as in tu:nst 1 \ UiK-.” *'

ITmn ilioir journal wo make the following extract.*, viz :

u  TVeimd-er 2 1  a t ,  1 8 7 0 .  Messrs. Khnhall and Thompson ( a  

vrdPrd tank an observation from the roof of the Tip-Top  
House; wind <‘>0 rnidm par Lour. They wore out hut live  
i n i  a  a t e . - ,  y e t  t h e i r  coats, caps a n d  hair were c o v e r e d  v u h  f r o s t
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and Mr. Thompson had slightly frozen a finger. Later, Lie 
wind had fallen t o  8 )  mi Km per hour, and n o w ,  eleven o’clock, 
Id M., it is moderate for Mount Washington.

“ 1*70, TOeeembor 23d. A  cold morning, thermometer zero, 
but we don’t tool the cold as sensibly as in the lower r muons.

“ December 52-itli. Yesterday afternoon and late at nWht a 
4 snow bank’ lay along the soudi; th ’n forenoon, hov;  was 
falling with a temperature o f— 18 \ at times during the day the 
wind was as high as 70 miles an lmur, consequently, wo were 
confined to the house. It is cold to-night, (now nine o'clock, 
Id M.,) the thermometer — l o g  and only 4 2 3 in the room, 
although we have two tires. .

“ December 2otli. There were no clouds above or around 
the summit. Delow, and but a little lower than, this peak, the 
clouds were dense and covered an extensive tract of e'»untry. 
Through the less dense portion of the lighter clouds the Minds 
rays gave a peculiar rose tint, extremely beautiful in edbet. 
* * * * About ten o'clock, A. M., Mr. K. an 1 myself
"went out for an observation, AVe had the pleasure of witness
ing t h e  formation of several c o r o i i e e ,  sometimes s i n g l e ,  but 
oitener three; even on one occasion Lot distinct circle.> sppear- 
ing ainl di-unpearing so rapidly that it was impossible to i tore 
than cat'.*!i a glimpse of form and colour. I t  was a phenomenon 
of rare beauty. ,

“December 20ih, 1870. The wind lias been mere:; lug all 
dav. A t 7 nVloek, A. M., observations: wind, 4b nhh-s per 
hour; at 2 o’clock, Id M., 57 miles; at 4 o’clock, Id M., 72 
miles; at 7 oVIock, Id AL, 4G miles; and at 0 o'clock, Id lid, 
nearly calm; a great change in 14 hours, especially in ike 
hot two hours. Daromcter lias fallen rapidly all day.

“ Deccmbv r 30th, 1870. The morning is calm, cl ar and 
beautiful. It is what we have waited a month for. We com
menced v, »rk making negatives at sunrise. In the mo »ruing 
we mad-- a few 8 by 10 negatives, but as we were luah'ng Hue 
lad of them the wind freshened up, and we could not. make as 
manv as w\ wished. * * * D shore I  close to-day's memo
randa 1 mud speak of the splendid view we had abort ho wind, 
by LI »wi t r so fiercely, obliged us to quit work. AHe could see 
distinctly hundreds of mountains, lak.-s, ponds, &e. 0 1  to the
n v-thea ' in Hm distance— one hundred ami fifty miles d.stant 
— we see A 1 ouiit Katahdiii, the highest mountain in Maine,-and
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i ; i '  ■" U :  i - H . - . u - i . -il t . > pa ra t  u fa A  »W 11 t <> A  .

u  ̂ ' - My  .i.  i . a m k m ' vu ’• in  M a l i  a
■ . A i  . A  ■ • A

. u jA ‘v \ . 'a y  i'cst
k "* l i

; i < v  . A  'i a - '• . la ;v-- -.a a ..A r  i l  m il
, G ■ A • ; • v  -u" ;  - ' Ah ■■ ' . A, > i : i  a ■ t l a v e  a c c a  im ie l i
, ■ - ■ : .■ ,, i , . : , ' ' A  a 1 ' i' 11:0 (UOU d a ;  A A a A . y  w c
C> ■ . A  : r < ! - ' 1111 >' is  a i i r a r .

-  V  - ‘y , M .y  A  V . . ■ . - A . . ;  «u m p  c-A ia  a u d  avarra .
i - 1 1 ■ î a  . ■ i a i  a -• - . u A .  M . ,  i n d m .P ad  b o  ■ it i  I l io

k î  i : w t r : 11 v . • i : ii 1 n ; i ; a' i •
.. » ' ' i . h 7 • 1 m - ‘ , ' ’ ‘ ’ 1 e(, . a A  -, A / d d  àt 9

( ' .. » 1 ' 1 • .1 \ m h. N7 . : i ” i. ;  al U a * 'look
A . ]• . > >1 i . -  a a ■* : \ - A ,  ; ■ o t ; r  l a i :  as A-T 1h p : i ’, ut 2
< ) v . 7 G. >U.- 1. Ì i n ' î r ‘■ ' ■ . 1i • > u i v » r  H ■ ■ 11io 1 U a 'a, ( jU i ic  a tP e a y ly
1 , A ‘ . a.- L 11.o i i i l , . ;  1 ; a : ' . A } i a’
_ \ , ■> < > , 7  - h J A A .  tm- A ■ u j , . v A  'a ’ a ! a l  v. c c u 'A  Mrc tliat
î; * : ’ ’ 3• ■ ■ . . , A .  : a!- -a , 1 - -. î . ia A v .  . T  o u : i i t r y  a a a A l  avus
‘ ‘ . m a .a ;  à.* A i  la A  i \  .Ni. r i K ' U . i ; :  i t y a i i i . . T c i a j  . rat are ,
d 1 > 1 i . h r .  M . ,  m ' U , 1 -'-t A<r Lii.0 day-— a n d  li> ut U
o Y v )  A i \ ad.

î î  y  , a A  ATo  d id  ia .m 1 ‘i  ro  - d i  rr  adit ; ca l

oc

r : ^  -  j :• i im i r  a i  ) A  ! a AN a' . i Cia; i-avu 1 i i‘(* à t 7 A .  A A  15A
..  \ r . a A  A - m m A  y A : \\ 1 a U 1 ii> w ] A t a ' , a i l  td>‘ v A ' - y s

V '' * ! . :. -, T !  i1 * ; V- - -t' v,' - > ■u : - ■ s  M ..- . ,  !.. eu 3:a •] C  ìi a ; A .  111.
■ * I 1 - I <■ A a A  - t f 1 A  1''i ! *i; ' I ■''' , at i l .  • d 'y '-T t 'p

i< >nad Ni ai ri A i  i ; i ■ A  - i u i ■ a c ' a  a , a l south
o r - ; : ' , - } ’a ni svi 4L) i noia.-a i u A u  /; a a ia l  la  ua .r l i rs l . ro u d .

O v A l l a  aVm AA rn ■A., aval v A A n ^ o  î i ; . A  il  ’ a 1 : i ( ca i i i iy .
r^’ ’i .. : t1 1 . x _a a y : : A  A , u ,  a ia !  t a h1 U ! - ! A  )<î L A i i A ’ c>rece ìn  I.H a*. ^
*  *  'J A- î 1 1 1P  L’a la ro  lA  a t 7 A a a a A  A .  A I .

<AAy Alla TAmv j ! ; >1 \v;: - !il Ai av A4 puhu-’ -per lio-ir. if not
i r d a a*, d u ri a y tue Amrt. a : i day, ita ir aa 1 ' i  ̂ 1 ., i .r.n.lv
a ’d ir;'.at \mrk Amo n-. 'ir-;ay 'mai a A ; ’ 7 A  : i. vois 11'1,
a r 'd AyAu.t h -r the d; >v;,t o r . Vj ou-, •} - -  ;; ut- ilo 1:. . j ; !jc v.'iml
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l o w e r  h a m  d b  i t i i l c s  p o r  l a v r .  h i r .  T I .  l o f t  r . t  0  A .  h h  h i  t b e  

f a r e  < » f  a  4 S - m i i o  o ' a l o  a m i  i l i '1 i m u  | <* ! a 11 u r oidy 14 .  I  imi 
a u x h u s  t u r  l i  i s  s a l c t y ,  a n d  a l i a l i  l o  t i  i l  > S .  m u r n s .

u  T h e  A v i n t e h s  \ \ a m k  i o  d o m a  S t o r m o  o f  u n ]  - a r n l l < / 7 < •*!  > a  A m i n e ,  

y v h n i ,  i b r  d a y s  i n  o n e r i  m w  m ,  t i i e  s u m m i t  A \ a s  e n v a b q i V d  I n  

e ì n i n l s  a n d  t h è  h u r r i e a n a s  l a o b  d  l - u n t  a n d  A v e r e  L a u r o  v d  •- 

l e i i t  t b a n  a t i v  y <  1* r < ' - *  *t  ¡ r *  i n  h e  ( ‘ ¡ ' i n  ¡ 1  S a  a t  e o ,  1 « .  i h  r  a * i d u  

A v r y  L a v e  t e m p e r a t u r e o ,  L a v e  L e n i  a  p a r i  o f  o u r  e  a j m m - u w  

J w t  o l i r l i  a n  c x p o r i m c o  i n o  s v l d «  m  b e h  r o  1 a < u  i d e m t ' o f  

l i u n i a n  b e i n p o .  *  *  *  A m i  m i r o  L a o  b a r n  h n  d  f  >»•-

U l l l r  t < >  A u l i m m o  o r m e  o f  t b e  l a . : ,  { m a  p a  i ! a r t  a  i t  a v  i j  • : r  -  n a  ¡ V  

u p r i ì  A v ì i ’m ì i  l à u r i  a l  u v e o  r v r r  i a w  a d ,  ¡ w m m : y  vi  U a m a ’ v a i d e n t  

p r a n d e u r  a n d  v i e w s  s u r p a o h  n p l y  b r a m i  l u i .

‘‘ The re Avere davo Avhen tbr hddiup A'hnvo < a rami brava fur-v
n : o i ¡ r d  n n V \\ ‘ a a l e i ’o  a r a i  n e w l e n i r d a  a ,  i n  i l a :  p i a a>r - a a u n d n b f

i : l ! d  ( d a m p ’ i l o ; e ì o m h f  m i o ,  r \ a a r y  h o  m
‘ i l  l ' 5 ‘ ‘ U A

i n  i d ' - r h *  a ;  a l

n
r i i  n  i n d n U d ’i o .  S u m m  u  [ a K >, A\ h a l l : m  r e  v a i • i i d  m r -

u n d -  . h t 1 1 " ' h h n d d i ! w *  n a m n l b ,  S w  < a  i d a  u n , . 1 o !
- . p i  (

. a  * m a i

r o l i  p u a h ; o  V i b i b l e  u h m  t h è e h  a  ; d  h U  ¡ à  V S ,  i d i ( a  a o f  a n o  In

1 0 ( i ' i r 1 1  I V - m  o p q h t  ;  t i r  r e  v a c o 1 S  m r -  r̂ a d  a l i  t i n o  :a r r a , 1 s  a :  v  a s

h u r n i  o í r  e l o i l v « r ,  o m o r » ( h .  a n d  <a d  1 i l , a m 1 Í a n e s  A, 1; n i  i i a  t o - - i n p ’

v a : t v e o  v a r i V  t i p p e d  V  b h  c r i m o < m  a i a l  U ■ o b l a n  i l  r e . e a :  a  :{;

G « » n e  a r e t l . o h u p  d a v o  a n d I m e i r  r n u d i t o ,  a\1 i e l l  1 h e  s t o v e s

f a ; d e d  t o  r ( ■ l u t i u i a b l y  w a r m  i l i è  11 i d e l ’t m i l i ,  i b  ' u p h M e  ì m p O

t h e m  a t  a r , < l h e a l ,  a n d  w h r n i l a ' t u r r i m  » m e t n * i ! a  . li a i l e d _ d e  J

l i e a r  t h è t u  v e a m i  -± a t  t  ; no i h >< e  t e l i  í a e i  d j s t a n i
j ?

W h h  h a v *' l ) r
c o u n t e d  t i n a i e  e X -t r a  h a o f r a > m  t h e  ] » u l f i o ] ¡ a d  o b a e m -

a t h i  IO ( ) f t h è p r ü f  l e i n e n  v i  i o ] a !  aroa d  't h è  v  I n t e r o i ‘ 1 h e  y i ' w - s

1 - 7 0 - l o  7 1 m i h i  m i n t  A W a h n n " I n i ! , t r > o h m  t h e t s i n a  h  ■ n  m a l

O')’r a t  v a i o ; a l i o : i o  o f  t e m w a r a i u r v  i h a 4  o< ■ n i m a l  m i I l a *  1 • - o  ! 1 ! i ! in.

U a d a y  m i v e 11 a o  1 >v  n i j i t , a n d t h a t  t i m o  e  v a ; h a i  h U n  (•'■"' [
m A h a v e r e s u h e d  f r o n t  s o l a r  . d a  m s  o f  }]< ■:< i ,

v a ! a  a i  i h * * r i f u : o s ] i l i e r e  w a s  t h è r i  i a i  ! V K t a n d  f r e e - t j V . - ' l ! 1 v ; p  a , q

a i a l  v a i a  n t l i i ‘ o r n i  v a a o  o l b n ì n p  w I l  h t b e  i r r e a l ' r a  1 a  ì ! .  ■ - M  i < y  ,
* 1 ’  

t h è  t e m p e r a t u r e  o n  t b e  m o u n t a i n  v a s  l o v a n r  h u m  A\hni tir*.-e

c o n d i t io n s  o f  th è  orni a n d  ntn iooplurne d id  n o t  o v is t ,  ami 
f u r t h e r ,  v h o n  the  su n  h a d  paoord  th e  V r m a l  e q u in o x ,  a n d  
\vm a p p r o a c h in g  t l i o  s u m m e r  s o l s t i c e ,  the t e m p e r a t u r e  on the 
m o u n t a in ,  a n d  th e  c o n d i t io n  o f  ito a tm o s p h e r e ,  c o n im m  d n h l  
to b e  V. i u t r r ,  im u i l c e t e d  h y  tin* cham pe in  the  p o h d m n  o f  the 
h ’ n i ,  r e l a t i v e l y  t o  the amples o f  i n r i d r n e e  o f  i t s  rayo .  -

"Who n avo coinider the ahitado of Mount Whiski nedmu
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} : ' , . 1. t „  v . ' n v v 1* 1 : i ! l c  s  o f  w h d d  S p a r i  r a i a : i a l y s Ì 3

j , . ' s  ; > . d  ! m  r - d  u m  m i n  i t s  ili  i :  i n o p i a  a 1 a  r \  1 ; d r  s a m e

t i n o - , i i i -  o\  > ! . • : t t  t d o r  t d r V a  ì’ i - a*  s 0-  a n  ■ m  t i d *  ] ; ! \ V ’ ^ o i ‘ \v  i l  i r l i

t i n . *  s m i l '  J' ' 1*0.  H i a  V h o  S U  ! ■’ • o m  ì ( > ì * a  f  r X r t ' f  » »ìa*.  U p o n

1 .  ■■ ■' ■ • o  m d l r  p o  , ' ¡ ¡ ¡ a ,  s i  : i a  r  v e  ii a d  1 1 r d  a  * 1 ! * r  s  ! t r -

i d  • * 1, I I ,  Ì : ; - ' t ! i ! o  * i s i  ! V n  Î <_r r :*.v  i t • d  * n  i s  1 a  a p ,  ‘ •• i ; i i : i r  ss H3

U U ' i , ; • t! Jn o i  T h e  e a v , i s  s ■ 1 ! a  ‘ a  i i .  d  , v  ■ a r o  m a y

p  . . .. , ' { ) M * * ■ *r t  *. î : i «• ' ! ■ a d  ,  1 a d  1 >* : - a •<*. i d i ! ;

v .  ■ ' . . ! a t  i d "  i m ~ ' s  o f  a  l i - p d d  i n c a r n i r ò a : n c e  o r

c  m  • ; i ■ ■ ■ ' m  ; n  m  u  ' v  n i m e  p t m d : m d m ?

. A d m a d  1 1 \ ] n » d  *(• -<‘S S O *  ] h ; ì a t  - d  1 »y  t d o  r e - m  m u d o m  o f ( d e

S [ i ; ,  ; ! a  a  a \ U  l i r i c i  i d ,  d i m ■o : a  a *  -- r i  a  a  i n  d  . . . .  e m  I d y  n r a t

^  h "  r u d i ,  d v  1 d o n i  a - ] ; a i  a p , • * a r  l i k e

a  ì , . ■ ■ >1 -  m  c  • ; ■ ; ’ I 1 ■ ' , i ; w  a ' " m  d  . .  d :; a - d  v. d i  -!t r * . 11 t  o n

V  “  . ; d  t ■ i ' i d “  i .. n o  , a m : 1 a r e  1 i ■ -d h  - Î u p  1 y  d a *  r ,a y s  o t  il

m ; •: :  - U ' d  d ' w m  d d d ; . a - " a i ' s  <>! o  ■ r v a ! d  ■- .< . u -  t 1 , a  ̂ e c l i p s e

o f  . . .  ' i d  . : : 1  A d m i  t o  M d  A  a  . ' " r - d  1 d  ! s  d à  )

i , d  ■ d  : ! .  Î d a d '  f  a n d 1 1 x ad l ì ,  • d p ' d i  , - d  a  ■ a : ; ' , r o  r o t i  a ,

"m o  > y Î ' 0 * i d v d ,  a n d  w  o ■ » r  _ p 1 4 ' J ‘ r { ( ' (  ̂ *: i L a s  u n

V* * ' i 1 ' 1 ■■ ! V  v  "  j - r  1  ̂ J   ̂ eiLv. * * * 1 jL J 1  ̂  ̂ *

u  ] i a r d o r  i d e  1 1 a> r  t  ] - 11: 1 -•o o i  t<nal d a r k n e s s ,  a  d i in in o u s
C'»" > ,•1 . . .  ’ m 1 l ; . ; i ‘ T i T I . a ‘, d <■ : a ■ -* d so ” a . ” p <.x1 a  s i lve r
y, ! . ; t !a ■" d  d o t  i J. S'  a  a « V  ; a "o rod-*: - 1 a i  l ''••••"■ n . :<Is . ci*m-
] ■' : ■ I . • d  : . d  d i a l * .  I ! •' i t p p a r u d  I r r a d i l i  i d  . : : i -1 m o d i  fi li

t - >  m;< ■ 4 \ d  !* d  < li* i l i o  d i a r K 4: r r  o t *  [ d e  m o u t i j  a n d  i ‘;n > ni a ! i g u
do* To: n r . - l u a i y . ”

d d - * d o \ o, Inno ¡a t 1 , 0  n~i ":' e t of id" (aou d - in sun-C * : 1 o , from
t d - * S a do ■o f  M o l i t i t W . . i.-iiii lyton as tdr\r e a o i ’ r r fiO l l i  tl : e  s e a
o r  j'nyf a 1l i se l a n d ,  ad ■;:iir j■ ’ ua\ s t a l  i - ma i \\ * >r J V!  i ;a ; j;r .  i d e most
V! v i d  • 'Ir-«S P  1*i ’aais - a l a c v a t  \d n i ^  d r d i d a r t tin us a 11 1 y  wLpM-as

tS" 'C'a 'I‘S< wi' <m i d a n v . dm rdian w  a r an.:dt 'S u f m i ' .' d : l l r e a n d

ivi, - a 0 ìli' f l i  i r  i i* s: dadl , lira L it iu ] n *'•: , i »: e  1 -  (a m n . r r T O ,

W i r )  a ; e dm idiiar wi i l l  t de 1 1nayaii i d -mit ;a ! i ' a m imi l m u t  siC‘ts Ui

liam y d :aS s of our enm i i t r V, mav da du to i 1mu;ine the
e x - p l i s ' no de a uly of i l i o soeurs w h i c h  U \ raO O' n t i » U r a l Lave
\VÌ * li»‘a a 1. in i t  tdot partimi lar ndp-'-t vVC ] ia\ a- in vk: w in
e a i ì im r y * >ur attcutK »ii to it, is to t r a r e  1tdo a n i "■y o f tl i  esc
d i s ] n a \ ; o f  *c<»lour, lii ad 1 1 a n d siia<da  with t ) i ( *'-(» d J M ‘ l*ihi al h y

iud n.m- mi r a s in iliveoturai i U. T the p lo w  ada - »1j w . : 1Oil (■f d u • sun.
■\Vc l a ; Va■ t d e saute 1 i lit x 1>;aidant cada ii’.S, ÎM*ufr al  e<>lours,
Sdad. a ai al sda (lows, ia our ]!doe t a > a re (id ama !> r d Î.» la* s e e n

in ti:c r t;m —-similar d is i arda nees in t d . c  'vapour of Lmlt orbs.
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• I s  i t  t o o  m u c h  t o  i m a g i n e ,
■ i .

d  w  C  t l . . a t  i f  a n  c U — , - : e o n l d

b c  p i a * • c d w i t h i n  I i i o c . r * i c  r ; m a c  : . w m d  o u r  a t a
' !

h e  m i g ! ¡ r s e e  i n  u u r  a u n * ; T n , r e  a n  *m a m  i m i t a !  i m : a  p  m  i  a

r e d u e c < 1 s . - a b a  h o  v e  v e r ,  o f w l : a T t • r a r  l i a : s  b o r n í  e x h i b i ó : b y  t h e

s u a ,  a s t a c : d i s c  o f  o u r  p l a n e t  w ' m i  ;  c m u d w p h  y  a  i ' c o  H o n

o f  t h è i h n [ m i n a t i ,  m i  o f  t i n j  v h . d é  S O . i a r  w m b b ?  . A 1 w i e g

m o r e  d < v s 1 1 1e  s u n  d o ?  .1 1 . !  r . r O V O t h e  l i g i i t  o f  t h o  W h o l e

s t e l l a r a m 1 p l a n e t a r y  w o t ■ ! ■ ] .  a m l  r o d ! o * - t s  i t  a g a i n r i  ¡ r o u g h

s p a c e ,  i h u -  p r o v e n  t i n  g  t o  cM <1 i b .  o r  s e t  o f  o r h s ,  t h e h ’ ' h t  h o

b u s  r e * - , u v - • d  f r o m  » U m - m ,  u n t i l t  h r .  M i g ! n m t  t i l e  g a _  a t

l u r h t l s , ' m o d  c V c ì w v  h e r e t '  ' b .  ; i n e  i n  l L e  h i í n a i a e a t  ^ • h o . a r m i ,

a n d  g i v e  i : J i t  u p o n  t h e  e a r t h .

A V e  1 ; a  V e  l a i d  e x h i b i t e d i l l  t h i s  c i t y ( F l i i h i d c b d í h r n  a  f e w

W o r k s s i  n , h y  a  ( Í > t  i : : :r u a h i - ■ d  a r t i W ,  a n  o i l  p b . : m . ;  o f

“ I d i m b á L L a i . e j ' '  o n e  o f  t h e g n u n . h - s t  n l o i m t a i n s  < > f  a .* I m e h y

M o u m a ¡ n r a n n e .  I i s  l a  l g h t  i s i  J d l d f e c t  a h o v e  t h e  :' ■ • a  l e v e l ,

a n d  o n i ; - Y . * r y  o n n i .  ' r  i s  :a  s i g i m l  m o t i o n  a n d  o h . m w a r y  o f

— i k e  L a i t - ! S l a t e s ,  e r e -  r e l  i n t h e  y w i r  L b ' h .  J u  r r m i w t  i s

c o v e r a i . o i t h  s c o w - t o  a  < t - s  * - 1. a , t  o f  y . t - r h a f ' s  a  t l m m • o í d  i b  e t .

T h e  p a i n t i  t u r ,  w h i c h  r e p  r e o w n  s • a  s i t a r O j t  s e  e n  o ,  p  ■ * r i y s  t h e

s i m w - c f i V  r  ]o  d  s u m m i t ,  i h n m i l - ; - ' f e d  a d o v : - r  h v  - i  b r • i . m  r e d

t i  u t ,  r * r , s i f l i n g  r e d  c o r e d , , a l a i c r e a t i : : v ;  a t  i ’ r - t  n a  ' * t . h o  i m -

p r e s s i  o : i  o í ‘ a  m -  u m t u i n  m i i\ \ e . T u e í v s o m b l u m v > r h e  r e d

p r o t u b e r a o < w s  a r o u n d  t h e s i m . d u  r i n g m i - , * ,  = -  - x g o t e d  i n

p h  o t o g v • a n : ; s  t a k e n  b y  t h e o h m r w w ,  : s  m o s t  s i  n i m 
" m ;  *
a .  j  m s

b r i  11 i m a t a - d  c -  » r a l  c o l o u r ] k  r v m í o s  t i i o  w ! n > l e  s m . a ' O f  t h e

s u n n n :  ' • ' i t h e  m o u n t a i n  b t a t  i s t o  w o r e * 1  w i t h  S H O W ,  r e a d  w h i c h

i s  s c e n  'i h n a d  t h e  r e d  c o l r a n * . l l o r e  a v e  h a v e  a n  c m i  r e s e  i n 

1 d a n c e ( * ^ o n e  o t  t h e  a -  ] v a r a n c e s  o f t h e  s u n ,  a s  <i b ì  l a v e d

d u r i n g a  a a .  h ] > s e ,  a n d  y ' • • t  t h e r e  i s n o  i n c a l i d o s - . ' i - -, t,

c o v e r à  e l a k e ' s  L e a k * ’  t< > p r o * l u c e  t h i s  c o l o u r ,  ( d r t h e  c u n 

t r a r r .  . a t m o s p h e r e  a r o m u l a n d  r ■ h o v e  t h e  m k m a n  t a i  n  i r

w i n i r v , Y .  1 . h  a  t e r n } ,  e r a  t u r e  b < ■ l o w  f a . o , d  : i g  i  » o ; n  t  4 ’■ L b  prde
Ih r rn ì  ,• b k ' A í a y  w e  n o t  i n i l h r  t i ■ o m  t h i s  i l  h a n  r a t  i o n  b w  t  t l m r e

i s  n o  i l a - a n d e s c e n t  g a s  a  1 >o u t  t h e ì  s u n ,  a m l  t h a t  t h e w : a  . 1  t i n t s

a n d  c o ] < MU • s ,  h o w e v e r  b r i l l i a n t , a n d  h o w e v e r  r e s e m h l i n  g  w  h a t

w e  s u p ; -  •̂ t o  h e  i n e a n d c s c i c u t  u l e t a l l i e v a ] » o u r s ,  a r e  n a  ! ì V  o í d  V

i n u n h b m w . i n n s  o f  l i g h t  i n  i t s  p r o t e a n  d i s p l a w s ,  a s  J i t f - i l  a n d  

e v a n c . m e u t  a s  w o  s e c  i t  i n  o u r  a u t u m n a l  s u n s e t s .  .

• X.nv i• ■ t u s  for a m o m e n t  i m a g i n e  t h a t  by t h e  i n t e r p o s i t i o n  

o f  t l i  j  n m o n  b e t w e e n  t h e  s u n  a n d  t h e  e a r t h ,  e a c h  s u f f e r s  a n  

e c l i p - w  f r o m  t h e  o t h e r .  L e t  u s  s u p p o s e  t h a t  t h e  s n o w - c l a d  

m o u n t a i n ^  o f  o u r  p l a n e t  a r e  b a t h e d  i n  s u n l L ' h t ,  a n d  t h a t  . t h e
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i reliant colours derived xV >m tliat source, changing with the 
rushes of incidence and redaction, with which tlicv encompass 
them snow-clad peaks, become displayed beyond the periphery 
of the muon, whidi lots concealed a large part of the body of 
toe earth. Xow, if an observer could be placed between the 
ru'Mm and the sun, at the period of such an (‘dipso of the earth» 
would he not witness displays of light and colour, greatly re
sembling-, if not identical, with those which Would be seen by 
another observer placed between tne moon and the earth, as 
he regarded the appearances about the sun? Yfhat then 
would i eeoruo of the Wrriiie heat of the sun and its incandes
cent gases? .

‘"In  the hvpnfJtr*'* o f  widahitlovs,  instead of supposing the 
transport of a material agent to great distances, it is held tliat 
the vibrations of luminous bodies are communicated to the 
atoms o f  an all-pervading e / / t , n  d  T h e s e  vibrations,
propagated through this fluid, reach t l i e  organ o f  vimm. which 
in time twin-units them to the optic nerve. In this hpothe- 
s i s ,  t h e  nature and I r a n  - m a o i s m  o f  light would be analagous 
t o  t h e  nature and ivausm i s d o u  < :Wmnd, l i g i  t being produced 
by atomic, and sound by nn»Jocular vi 1 »rations.” This idea 
coniines the action of light to animal vision.

In those cases there is no analogy, for sound has a very 
limited range of action, with comparatively small velocity, and 
is only of value to living beings. While light has snireely a 
limit as to distance in penetrate >n, and a velocity inconceivably 
great, and is indispensable to phmetary existence.

Two persons hold a table-cloth, twenty-five foot long, by its 
two ends, loosely in their hands— the actual distance between 
these persons in a straight line is twenty feet— one of these 
persons raises his arms, and, by a strong impulse, shakes the 
cloth, while the other end is held by the other person firmly, 
a wave of the cloth is formed, and runs through its entire 
length, at the extremity of which it is lost. This is called 
undulation, or wave-making. The doth rises and falls in the 
wave, which runs through twenty-five feet, its whole length. 
The distance traveled by'the wave is twenty-live feet, being 
five feet more than the distance between the two persons 
holding the table-cloth. Should the table-cloth be stretched 
to its full length, no wave could he produced. *

TTow, let us apply this example to the sun and the earth. 
The luminous ether, as the iutorvening space between these
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two orbs is called, is mnely-:w o millions of miles in length ; 
and, to admit of its undulation, must bo very loose in its eon-, 
sktency. Vie may safely infer that snob undulations as would 
bo required for the transmission of light from the sun to tfe  
earth, would mercase the aetual distanec traveled lay the ligh: 
ha irs undulations fully tvn millions of miles, making the 
traveled space between tlw sun and earth to he one hundred 
and two millions of miles instead of ninety-two millions of 
miles, the measured distance. Now, the greatest ■veloery1' 
known is that of light," which is lSíbOÑl miles per second. 
ATe do no injustice to I>h ine AVis Inn when we suppose time 
this extreme velocity has been imparted to light, in order that 
it should pass through space without interruption, and that it 
chould reach its destination in the shortest possible space of 
time— in other words, that it sh mid go directly to its object in 
right lines, without any deviation, up or down, or laterally, 
which wi >uld only retard its progress. Henee we reject entirely ■ 

'the undulatory theory of light, as enunciated at the preM-nt 
time. If  t'he- laws oí* light arc not comprehended by scientists, 
it furnidies no r.\o; ;• ibr v ■ «¡a; to ubmirdities in tee effort to 
explain-them. Vfiiile light, in travelin g  inhu-mellar and 
inter-planetary s}>ac-o, is tie wght to be coniiued to rectilinear 
directions, tJiere is nothing incompatible with this idea wlu*n 
it is brought within the iulhnmces of our atmosphere, by wliicli 
i:s refrangibility. bs relb-ciioh. its polarization, and ins power 
t> develop electricity, nianieiism, and heat are manifested, 
and its more speedy diffusion tlirough our atmosphere, by 
these disturbing influences may furnish a reason for its attri
butes here, which would have no application in its passage 
through inter-stellar or inter-planetary spaces.

“ Light diminishes in force or intensity in proportion as it 
remedos from its source. This diminution is in direct ratio to 
(hr fitj/farc'of the di.<lan(‘c. Thus, the quantities of light at dis
tances d, 3, 4, etc., will be 4, if Id, etc., times less than at dis
tance 1. Light requires eight minutes tilinteen seconds to 
arrive from the sun to the earth. It travels 11 miles in xb of 
a sec, »iid, or ldGjOOO miles per second. It travels always m a 
straight line.

“ Light added to light, Ly interference, produces darkness. 
The movement of such rays neutralize each other, and the* 
iirht ceases to east any lustre.

k* Of the thousand rays of variegated shade and refrangibility

Excepting that of clcctricnv, which is ilssyoo miles per secexi.
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i ; _111 < *1‘TUUm-e m i!<nil'll' ' ' >]' A'. 1 . , . s' I. dioso only neutralize
1 ' 1 1 ; 1 ; ' .r 1* \m imU n ' -Sr ■ r i t a 1 1 • : mr and ivfrungihility.rf ■> W1 ! 1 r ’1 rav <•;' lllli't oh 111 mam a us-' 'Mi ray. Two white

,.i . ■ r■ m r:mh < a 1 O’ af a a ’lS'-r 1 mo an I (us1 tinm the rest
t .* V ij, ' ) Ie Aviil d' :i|. '"in* of inierseetioii will
[ 1 m ' :Green —g »V. Ml l.Miur v 1 h m m’ us ivd.”

L " I IH s v  Avlial f•an b. ‘ Tn: id- of tin1 jVagmrntary knowledge
ml i 1 ■ ihii V r 1 : ; i \a • t- >Ja 1* an h a ■h The white light of the
: 1, . me --.'.I m '■ S' ' \ u •n p' îm. : \ ut,\w ;d 1 di Tunny in <■* dour
]':• ■ m r . •!i other. ;hnr 1; l': i an;  ̂ - *U’ dltis \\ 1.iiv; smdig]it was
• 11 ; , : ; v * «1 1 O ! ! U 1 I 1 1 il.d in Î 1 1 r *r mh *o\v, AA’hose magnificent
; , ; 1 j, V \>,.i- ad i tii" -1 Old 1 st u ; 1 h 1 w .. d* in Avilhout tlie fa in lost
1 - *Mi'* n h m nil ilr' 1 ' ' ' I 1 of ihr h h mhu' of achat it meant.
A r (l jm me (t j‘ a O' ■S nf 1 h , 1 h':- 1 amr N < AVt' UT, \vil ll a glass
hran! U -•para I ed li ir r;rUS (C a m, . T * am. ami drvdoprd tlie
1 - ’■ m a. ' \T « * T U W w\.irb, ‘in l; i a M' ; - '■ : i< mi, had. f  »ruled the
w !. 1 o 1 in h!  of 1 . ■' ; ¡Ml. I d . , ] i .‘ 11 , * h *s. ■ j 'dm;my rays, and
1 i’ m. by syili h' ;i - \vd 1 as ana , lie proved due composite
rll a J*;in r!r of s ;1111, _ iit.

\- (Gy y ji -1 a uu >:;hm's lo w -k i mw di a tins plumds and asteroids
< f O' ;r i*i m mtar v w • ' "n ■ îi ("uh a «■* T mr pom liar to itself:
M.err , a pah'V-w i'ght • \ J ■M’m n !'a 1 h T  d nl : \hy*nus, a si I very-
av]bn • r * 'lour, AVI { h ore;;, [( •nul -a ! , -a , a 1 f ] * -1 i r hlue light; rTupiter

M/S O..Î a p:de y«s r >\v 1 ; ] ian ; ; ; SdU'j'ii, a ]»a 1 e bluish tint, while
i ' s ri ': m - are p 1';"*'. ms wi di it an a :1 a dh\suy c oh>nr : tlie ?doon
‘ '■w (■’/ a vd ! ' >\v s ■ 1L i rw ; J*alias h M Avi i!. a. yelloAvi l̂i light:
h i r ) h :t reddish .siar ;  \Yst:: 1 has a r uddy tii'ge, s<>im.*iii11rs of
a C m yd a »wish 1 M 1 ( ' ; t be Ihad i units a red colour.

An . î■ i ; i <r remarha bln f all 11re (-t t ! - a1 star svstem-g and per-
Î1 : i’ vi ■ Tim rno-'t brilli;.¡ut. and in! yum a : c la. sMitdul ]»1 toiMincnon
 ̂ f -,f r .a yd ■’ dm ivyil*Mid, ut an 1 u• hnli !m variety of colours
1 ■ V Whi 1l t ,m lunary, In ■na:'y a m ! (,n mr amidihe systems are
c ! *a i'-ii r m :hard. Ida *e all r i - * ■ m ■ i 1; d i ntrymmha! e tints of
i t‘ Qpectrum are t<> he lllf!:  wid . 7:i; M'lh an (] with tlie richest

‘j 'll■enAny and 111'* 1ÏU ïst viv■i.I an 1 dbgiactive strength and
i ■ 1liess ef lino. MMms in r, aiMln-M: wda, we have a ternary
c r *in; iion, the bright* * r st i l l ' ■ a rich and inil orange,
a■.d tlic* two fainter Blurs "n-cM. J n v, Cassiopeia?, we have a 
bright l)luc and a sea gram  s :t , y, Cygni, is a pair of stars, 
wllow ami sa]>pliire. a, Ceti, is a w ry  line orange star with a 
Line companion. * * * .

“ In a celebrated duster of stars, iwar z of the Southern Cross, 
there are about one hundred small stars of dillerent colours, 
from the various reds to all the tints of green, blue and bluish-
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g re e n .  ?o  c r o w d e d  t o g a t i ] or,  t h a t  t l i c y  a p p e a r  in t h e  l a r g e r  
te le scop e s  like  a piooe <.f mainai l iro n t  eolestial jo w o h w , ==1 u* 1 * L 
and lias)ring in th e  m o s t  - u p * a h  s p le n d o u r  w ith  th e  rie im -t  a n d  
m ost b r i l l ia n t  g e m - l i g h t f  * The>w c o lo u r s  a re  p r i m a r y .  
"What b e c o m e s  o f  all th e - . -  p r i m a r y  r a y -  o f  l ig h t  unless  te< v 
are used  to  c o m p o s e  t h -  w h i te  light o f  o u r  sun. a te i  o f  all t tw  
fixed s tars  o r  su n s  th a t  i l lu m in a te  tie* firn u m ion t  ' i A V b s t w v r  
sun ligh t,  th e re fo re ,  lias iaibm u p o n  th ese  p la n e ts  h a s  h . - m  d e 
camp* w d  ; s ix  o u t  o f  th e  - vmi p r i m a r y  ra y s  there* »t* leu e hm-ti 
ah-orhi-d fi>r th e  u se  o f  f , -  p bu m t,  an d  tie* round ni o u  ] n dm arv  
has been  e m i t t e d  b y  th e  p la n e t ,  a n d  s e n t  t o  t h e  sun  to  
assordate ili his p h o m s p h e w  with t h e  d i ife re u t  p r i m a r y  re v s  
sent to h im  f r o m  o t h e r  p luw hw  to fo r m  a n e w  the  w h i te  s u n 
light,  w id e n  by h im  is to  h e  diffused t h r o u g h o u t  th e  p l a n e t a r y  
and s te lla r  w orld .

X o w  w e m u .-t  nof s n p p !i-e  Iliad* th e  orb s  e o m p o s i n g  o u r  
d im in u iiw  solar  sy.g m h a r e  fu rn ished . o r  c a n  fu rn ish ,  to  the  
sun a sud icioni’, guani it v o f  f u h r  re s p e c t iv e  p r i m a r y  r a y s  * f 
light to su p [d y  t h a t  l n m i m o y  w i t h  th e  a m o u n t  o f  e l e m e n t a r y  
light w h ic h  it is his fu m a ion to  c o m b i n e  a n d  to  t u m i d i  to tue  
u niverse .  Ade m u s t  ivm m uhm * tu a t ,  f r o m  th e  g r e a t  d e p th s  *. f 
the infinite  e x p a n s e ,  e l e m m e e r y  l ig h t  c o m e s  up f r o m  e v e r y  
star,  n e ì m i a , o r  momm*, s e e p in g  its c u i i i j i lo im titu ry  e l e m e n t  hi» 
the p h o p i - p h e r e  ot the su n ,  th e r e  t o  be a s w u e a te d  as w h u e  
liglit,  a n d  tb e n e e  to  he ivil<-rted from  th e  g r a y  c o v e r i n g  o f  tu e  
sun, as a m i r r o r ,  t o  all th e  orb s  o f  c re a  lion. T h i s  el renia i h n  
o f  l i g h t ,  this  a b s o r p t io n  b y  th e  s ta rs  and' p la n e ts  o f  s u d i  o f  tue  
p r i m a r y  ra y s  o f  l igh t  as  t h e y  n e e d  fo r  th e i r  o w n  s u p p o rt ,  an d  
th e  o m iss io n ,  s e v e ra l ly ,  o f  th e i r  o w n  p e c u l i a r  r a y s ,  to  lee rea — 
seinbled a g a i n  in  th e  v w h m s  p h o t o s p h e r e s  o f  th e  i m m i t e  
n u m b e r  o f  sun s  t h a t  s tud  t h e  l i n e a m e n t ,  a n d  so be a g a in  dif
fused, a c c o r d i n g  t o  t h e  p lan  o f  c r e a t i o n ,  in e n d f s -  sure ,-s -h  m,  
p re s e n t  an  i m a g e  o f  the v i o l o n i ,  t h e  b e n e f ic e n c e  a m i p .^ U T  n*  
the  C r e a t o r ,  t h a t  dlls  t h e  m in d  w ith  a w e ,  a n d  t e a c h e s .m a n  th e  
Utter in s ig n if ic a n ce  o f  his  b e in g .

O u r  sum is s im p ly  a  L u g e  r e f le c to r  o f  l ig h t .  T h e  g r a y  
eo w r i n g  o f  Ids n u c le u s  o r  b - d y  i> r e p r e s e n t e d  in o u r  m i r r o r s  
by th e  m e t a l l i c  c o v e r i n g  v i d e a  w o p l a c e  on  th e  b a c k s  o f  o u r  
g 'u s w s .  T h e s e  t ra u  span'' n t  g la sse s  a r e  typ ified  b y  tie '  t ran s-  
iUeciit p h o w s p h w e  o f  th e  s u n ,  a n d  t h e  a s so c ia m i !  x r im a y
rar.'s " f light from every lumi nous object in ti io uni verm,
ndugiin g together, and iv l l e e w d  iVoui this go ;v cov*‘ring (if
the m 1, furnish the win ; e , unfght that il! uni ha . t Cs the worhl.

*J. A. S. Kullwyn's Astrunomy.
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IT , at ■d o ,t l m w  o-ra\'i t a l io n . i ' , . < >nr a h r o n o in e r s ,  in  asso^t-
i • W t. oat the I Lindi.■ was i, ia n w in tl ■ j Inr e os; tl icro o f  i he su n  is

\ ’ »V u 1>y tl. e spor■ir(»i*‘ »po t-* 1m- ew a p - mod la r g e ly  o f  im uu i-
, o ; lue  1a i l le  y îh e  1 - o f  Av h w h  a ; s 4 a w  m g th e

' me. :e-d m a i 0 *1* in the cm; ! . n ta; im i l *íh, e o in m h  the i iwon-_
, i t11 ■ v o l s Uppte i ¡W t h a l  l ie ] l( m vy i ¡-■¡¡I. h ' e e 111 Joel a l l ie

■\ d ” i l l s e r  ir ra s e s a ry  s 11 ¡ t j » * ' i ; ■ 4 h ; r a pi*-»lo- phero o f  n u m b
; * < a i W V M ■ < 1 a\'h r ,  a - w . 1 ; t !. 11 y ,  t h; u the n4 h e a v y
o'UM 1 -• I l l W 1 J M 1 \ e s ; o í h* n v iM ■ ‘l ie e m m a i l le  g a i  s c o u ld  n o t

h  tle- ph< a, , j b o re .  h 'Ll m e f  ! !, ( . .■a -í roi ; u; tors g< > so fa r
- f • > ■ h }11 »* tl al: the  b o d e t t m s (■[' t i e 4 sun  i i s d f  is
mm. a m i "b a t tl a d w w i y <d* 11■e sun  is m u d i  less  th a n
1 ! i - o h i ‘s <■+• th ‘ i l :ea  i a !< - ■ ■« •111 m * n ’ ; i le V; l o i n s  Avll ieh th e y

- ” oo - e lo  !h •al in  i .S ] .ÎM .{ . to d *1' a N t > ; ,  i l l 1 o e i n e a m h ‘o r i i t
i S IS ' ■s ar<' hm tvn  r th a n th • ' n a nu sal ei »n.pi »dug th e

111 i . i( - * ', h ii w t * 1 -mr l ì ia t  tin* e r : e. i on c m , ae< ' u hung  to h ie w io n .
< '!' i w 1 "4 ( 4 h»so ’N’ li le ì ; lì h e i in-ai e i' -e. ¡ii V ‘MM»urs i> not. to w a r d s  the
e ’ ¡I : ' ‘ n)m h o s o i  : ;md i t i '  a n m,, Avh re do the} '  g raAntate ?
\he 1m o w  w lia i  111 e  ̂p o t ■ ;. i - • »/ra\ i ‘ 1- 'S oí• del ml l ie s  o i  m a n y  o f

41a* h : e i a O’ i t 1 H ‘ Su rfaee  « >f t Ue e ;a in h ili c ,  Avia t-e in e a n d e s c e n t
\ ,ap* ti r s . as r , X -al.-il b y  the sp. ■ •n > <•ejM, a r c  wap posed to e x i s t
i ; ; in. ' i ' a >{ • is ) i*-* e t  l .o '  .mm, , 1 n d ■ m 11J ' i l i u m  have c a lc u la te d

Mt t :.e ai î r; ¡ < ■ t a ) n » 4 ‘ g ra \  in n i n 1 i ;e min in  i w  p h o to sp h e re
V■(.'.)!, Í O',.■ iva Oit ’O- iubi n m w :w w t as the p m v i r a t io n  in  the
C ,mili S i „dll- >'■plc-re to the  emai 1 ol "Ii* a> t t  m m i la r  Aveight.

I f 1] it‘1V]*< tre ,  avo sut morn» il--at th ■ * s 0 m et ;h lie* im a m  d e sc en t
Vi; ' ] * ' ilo in  1In' s u n Js p i o t o p a, ■!■e to 1ie t w e n t y - e ig h t  t im e s
h > r t h 0) ! 1 ' V AW tit id J >e in tie ■ eurtih s a i u L. *, p l ie re  ; and  i f
p i 1 1 V e r  f il l ÍO ( l ie  b o d y  o f tl et su n , it m u s t  ihlloAV tliat
ayT a i H <ail te<1 g ra v i t a l i e i i  in  1 h* e 411 1 ‘ ■w h e r e  of the  su n  can-
n ot e;a ist . an* 1 the  Vd u d e  th eo ry r < u ' gnewton, o f  centripetal  and
c *n. !' O *1 ; , ml fI »mm, h a s  no sn l ; >t a n t ia l  «a X i s t  e n e<4. "W e . k n  < >av
tlub in our own p la w t heat destroys gravitation, as the vol
canic action in tin*, intoj ¡nr (it the earth, upheaA mg islands, 
mountain ranges, and even e<»iitinents, abundantly proves

The mean density o f  the earth is admit five times greater 
than that of  water— actually 5.44 t im e s .  A bater ,  therefore, 
rests on the surface of  the earth— penetrates its crust till it 
encounters the heat radiated from, the interior o f  the earth, ■ 
where its further (h se e n t  belwv the, surface is arrested, then it 
is converted into steam by the heat it lias absorbed, and it is 
driven upwards into the atmosphere, heaving up the most 
solid a n d  h e a v y  materials of  the crust o f  the earth, that lie
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high temper;uuro of ii.e urn he true, there can
tion towards its ennire tumi it S pi , m e^.liere, ils
or ime »! hs p' '# Side c uVv h :[ -g the h' uit ex pam
ami driving (ju ail sm1 n male rial sud -gain-s.
rates .-"Ini.-, separaim their my! e eitles., destroys ‘
am! e" ii-tg‘nuieiy is o}-; ' nn 1 to gi1 l1 -

a vii ai nui,
. ce,, T ....

a u r a « ’1 n ai < ú tí ( 
his traivi 11 i 1 rV <">1 o*a ti

nViove th e  d i re c t io n  i t  m a r  t a k e .  T i n s  e x p a n s io n  o f  w n ^ r  
inlo . -team  b y  l ica t  in  th e  c r u s t  o f  th e  e a r t h ,  p ro d u ce d  lyv t !ie  
re p e lle n t  allinit.v o f  th e  h o m o g e n e o u s  e l e c t r i c i t y  a s s o c ia te . ,  
w ith  it,  is o n e  o f  th e  f o rc e s  o f  v o l c a n i c  a c t i o n ,  w h i c h  are  c o n -  
t in uallv  eh a n y im e  the  fo r m s  o f  th o  o u t e r  s u r t a e c  ot  th e  o: ,i"h  s 
cru st .  ” T . . e  i le n -i ty  o r  pp - / . l ie  g r a v r y  o f  th e  sun  is G .-w h'd  
(or nearly o iw -to u r th  o f  t h a t  o t  th e  e .n t h ) .  In o d a i  vom ■ , 
ta k e n  i n o p . a l  v o lu m e s ,  the  w S y h t  o f  th e  m n t t e r  w h m n  c o m 

poses ilie sun is searm-ly m o r e  th a n  o n o -lo u r th  ot tho " e i g l u  
viliich emn puses o u r  g lo b e .  C o m  p a rts !  t o  w a t e r ,  t h e  d e n s i ty  
o f  th e  su n  is 1 .3 (3 7 ;  t h a t  o f  w a t e r  b e in g  1.

\ „ w  it* w h a t  our a-trmrnrmTS te ll  us of the in e o im m v a h h  
 ̂ ' • * 1 ho no g r a v i ta -

e h rm m  i-}'ii-a”a,
l in y ,  r a n - ;  m g
IImat dim meg-
tin hr (h m u '1 n s ,  

u h h l i  is t i e
t . t ,t r  __  ̂_____m Xo\\ tmi and

............. t . tal an d  c a id r iiu y a L  f o r c e r !  A. r a y
i f  fn "lit pasMiiti this ni S i  it n a r r o w  c h i n k ,  an d  t h r m i O i  y S.js.s  
p rism , lias d on e  the ' business . T h e  i n c a n d e s c e n t  m y l a .h o  
traces an d  th e  t r a n s c e n d e n t  in te n s e  l ica t  o t  the  sun w h ich  lias 
v a p o u riz e d  th e se  m en tis  ( th e  su p p o sed  d is c o v e ry  hy th e  n a rro w  
c h in k  a n d  th e  prism'«, h a v e  d e m o lis h e d  .N ew to n  a n d  Ins c r ru i .o  
fancies. N'iC tvu.nsdyl o r m  m u n d i l  ,

A c c o r d i n ' . ;  t o  P r o f e s s o r  T y n d a l l ,  ‘ g r a v i t a t i o n  c o n sis ts  o f  nn 
a t t r a c t i o n  o f  e v e r y  p a n i c l e  o f  m a t t e r  lor  e v e r y  o t h e r  j.iu iic e —-- 
p la n e ts  a n d  m o o n s  a r e  s u p p o se d  to  b e  L c*d  in  t h e i r  orl>n> Ly 

th is  a t t r a c t i o n . ”

“  T h e  e a r t h  is s u p p o se d  i o  a t t r a c t  t o  its  c e n t r e  ah  th e  b od ie s  
u p o n  its  surf .w e  b v w h a t  N e w t o n  t e r m e d  c e n tr ip e ta l  fo rce ,  a n d  
w h e n  on e  o f  t h e m  falls, it is a lw a y s  t o w a r d s  the e a r t h  s emu re.  
T h i s  f o r c e  is sa id  t o  be r e d d e n t  m  all  th e  -bo-lies ..[ n a i i u o .  
I t  e x e r t s  its inllueiieo nprni t h e  la r g e s t  m a s s e s  as  w e d  as u p o n  
t h e  in.«<t m i n u t e  p a r t i c l e s  o f  m a t t e r .  T h i s  it  is w in ch  h g s  
h a r m o n y  to th e  universe, and e x p la in s  th e  f o r m a t i o n  of bodies  

of all k i n d s .” . . .

X . o v t o n  h e ld  t h a t  “ B o d i e s  e x e r c i s e  a t t r a c t i o n  in  d i r e c t  ra t io  
to  t h e i r  m a s s ,  an d  t h a t  this  law  w as  o f  u n iv e rs a l  a p p lic a t io n .

L e t  us e x a m i n e  this.*
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IT. ■ni :: ■* o - gravir i i mm. u* . , our a b roncmer-, in assort-
Ì . Inai lio* lumia1 u- ma’ , m* bi Tf <*l’a of iha sun is

1 11 1*y 11.U‘ SjnTti’Ûi • ha a a ready of inean-
m iiH'i albe L V - . lU- 1o -O t4 wl.lah aaa ¿u*a *ng tire*

1 ! * ■ -1 maiio a* in ilia (Tu ■-, cui ’ a. rd at. nimii tLa ina. >n-
' ‘ '« W'V of t u 11 " 1 ' - <hat lb 1 .■a\'v imam f oani matal l ir
Y ;d” ;m or gasas are ,siipp-i ■ i laa a pimío- pie-re of lundi

,iT SJm , i.i*; gru\u,\' , ; - v> - : a < d ■ 'ay, d n tie-a homy
g; ¡O' - tii. mm. 1\ rS : oil.' ‘l'wi.-a b a a m* 11d tj'* rra - - s could ie*t

u "> [’■.' ].la m ,y brr. a Sm; 1C L’t t!1. ■ •* a 'i r* u. nears g* » s* » fai'
; -, 1 > ,ty p- l! ;it til' * 1 ". i ! \ ' ('1' io ans (it* tla* sun itself is

' - o n -  :¡’nl 11 : ; 11 1’ d a n -11 \' of 1 1■a om is mudi lass than
' ; ■ ■ < of tl; * ilm1 : i ■ur m' ’alila. Vanon in which dmy

-a ! ( * If »at in iis pli:a iU  ! ■r *. Nova, if 1 !i< * e inrando'O nt
i d * "U- o ara heavier ti an b a ] talari ail a o i n i h -bug the
-un ; h -  cl'ur iba 1 t i ' a -  isari i a '’hm, a at malin g lo .Newton,
e! b e —  * 1m *u\■y U t a  tali'<• i imán a ! i i va emirs i-; not towards the
• un * ofllm -un ; and ii f  W U  1 » i . : m , via re do i l l  ay gravitate ?

\ >'«• i MOV wha: tlia - a . • a b e *  e * r : a ,  i ‘ : ’ s or dan-i ties of many of
:  1 ; e  1 ) a11 a 1s n: i i lia -urf;a ■a < a¡* i aa ama h ail*, wla oe incandescent

d” mo, as r' solfai by' lia: g ,*' *pa, are ; iipp**sad to exist
■ ! i j \ ia I mm> ! i, r o!' o o om, .•’ U ' 1 ‘ " r< mom.*rs love calculated
l ! 1at b e n o ; . a i • < m of g i*aTu: n t * tía* om in il s ph< dosphcTG
VOmi d he lw>un.y- b un 11 1 íla ‘S - V"« ; f as ila* n mvitation in the
e anhi s aone a'pli' ■ JO1 to (iue aard i ot L lies of o. milur weigdit.

I f 1 bereis »re, we suppool tl ¡at bi as a rmaad in incandescent
va 1"1’1rs in 1du* sun’s ii’lmta"; -re to be twa■nty-eigdit times
In a  y ¡ ■ T than T m g Volta 1 la* ia tìi<* ea i tb's ado. * ■ pliore ; and if
t 1, V m*ver f ill lo the bo. l y  of the. som, it musf jidlow that
vhlot is aaliv 1 gn\ itati. al in í 1 ,  pl •otosplmre of tlie sun can-
u 4 t ‘m.u, am! the wliof ‘ ílieogv’ of bh'Wtoll, of centripetal and
(•« •m !■■* fugai fhives, has no ob -laudai existance. AVc.know
tb ., f in our own plane t lu-at (ìo=tHvas Gravitation, as the voi-
cani<'; action in the ini ¡ ñor o1 th" carili, up! iea\ing islands,
moi; ;Vain ranges, and even coi umerits, abundantly proves

Th e mean density of the earili is about it v<e times greater
titan that of water— actual ly 5.44 timas. 4Valar, therefore,
re sts on the surface of' tile Oíudii—man a trat es its crust till it
e n c o u n t e r s  ilio h e a t  ra d ia te d  f r o m  th e  in t e r i o r  o f  ilio c a ri l i ,  
veliere its f u r t h e r  d e s c e n t  b a f . w  tìm -urlimi' is a rre s im i ,  th e n  it  
is c o n v e r te d  in to  s te a m  b y  the. la-at it lias a b s o rb e d ,  a n d  it is 
d riv e n  u p w a r d s  in to  ilio a t m o s p h e r e ,  h e a v i n g  up th e  m o  
solid  a n d  h e a v y  m a t e r i a l s  o f  th e  c r u s t  o f  th e  e a r t h ,  t h a t  lie

t

Digitized by Google



87

a b o v e  th e  d i re c t io n  it  m a y  t a k e .  T h i s  e x p a n s io n  o f  w a te r  
i n t o  s te a m  by h e a t  in th e  c ru s t  o f  th e  e a r t h ,  p ro d u c e d  by th e  
r e p e l l e n t  a lK nity  o f  th e  h o m o g e n e o u s  c d e c tr ic i ty  a s s o c ia te d  
w i t h  it, is on e  o f  th e  fo rc e s  o f  v o l c a n i c  a c t i o n ,  w h i c h  a re  c o n 
t i n u a l l y  c h a n g i n g  the d o rm s  o f  t h e  o u t e r  s u r fa c e  o f  th e  e a r t h ’s 
c r u s t .  T h e  d e n s i ty  o r  s p e d  tie g r a v i t y  o f  th e  su n  is 0 . : A 1 T>
( o r  n e a r ly  o n e -fo u r th  of  t h a t  o f  th e  e a r t h ) .  I n  o t h e r  w o r d s ,  
t a k e n  in e g u a l  v o l u m e s ,  th e  w e i g h t  o f  th e  m a t t e r  w h ich  c o m 
p ose s  the sun is s c a r c e l y  m o r e  th a n  o n e -fo u r th  o f  th e  w e i g h t  
w h i c h  c o m p o se s  o u r  g lo b e .  C o m p a r e d  t o  w a t e r ,  t h e  d e n s i ty  
o f  th e  sum is l . o 6 7 ;  t h a t  o f  w a t e r  b e in g  1 .

X o w ,  i f  w h a t  o u r  a s t r o n o m e r s  te ll  us o f  t h e  i n c o n c e i v a b l y  
h ig h  t e m p e r a t u r e  o f  th e  sun he true, t h e r e  c a n  he  no g r a v i t a 
t ion  to w a rd s  its c e n t r e  f r o m  its p h o t o s p h e r e ,  i ts  e l i ro iu o -p lm n g  
o r  a n y  o f  its possible  e n v e lo p e s ,  th e  h e a t  expanding^, r a r m y i n g  
an d  d r iv in g  oil* all s u ch  m a t e r i a l  s u l^ ta m .e s .  H ead  d is in te g 
ra te s  >»»l'nls, se p a ra te s  t h e i r  m o l e c u l e s ,  d e s t r o y s  t h e i r  den-hiies,  
and c o n w y m  nlly is o p p o s e d  to  g r a v i t a t i o n ,  v h w l i  is th e  . / 
a t t r a c t i o n  ( >f d e nsities .  A l a s !  fo r  p o o r  S i r  I s a a c  N w v tu n  a n d  /  
his g r a n d  t h e o r y  o f  c e n t r ip e t a l  an d  c e n t r i f u g a l  f o r c e s !  A. r a y  
o f  l igh t  p a ss in g  t h r o u g h  a  n a r r o w  c h i n k ,  a n d  t h r o u g h  v  g lass  
p ris m ,  lias d on e  the  business . T h e  i n c a n d e s c e n t  m e t a l l i c  
g a se s  a n d  th e  t r a n s c e n d e n t  in te n s e  h e a t  o f  th e  sun  w h ic h  has  
v a p o u r i z e d  those m e t a l s  ( th e  su p p o se d  d i s c o v e r y  by  th e  n a r r o w  
c h in k  a n d  th e  p r k i n b  h a v e  d e m o lis h e d  .N ew to n  a n d  his e r r a t i c  
fa n cie s .  ¡ S i c  t r a n s i t  g l o r i a  i n u n . d i !  t

A c c o r d i n g  t o  P r o f e s s o r  T y n d a l l ,  “  g r a v i t a t i o n  consist s o f  a n  • 
a t t r a c t i o n  o f  e v e r y  p a r t i c l e  o f  m a t t e r  for e v e r y  o t h e r  p a r t i c le —  
p la n e ts  an d  m o o n s  a r e  su p p o se d  to  be h e ld  in  th e i r  o rb i ts  b y  
th is  a t t r a c t i o n . ”

“  T h e  e a r t h  is s u p p o se d  t o  a t t r a c t  to  its  c e n t r e  all th e  b od ies  
u p o n  its s u rfa c e  b y  w h a t  N e w t o n  t e r m e d  c e n tr ip e ta l  fo rce ,  a n d  
w h e n  on e  o f  t h e m  falls, i t  is a lw a y s  t o w a r d s  th e  e a r t h ’s c e n t r e .  
T h i s  t o m e  is sa id  t o  b e  r e s id e n t  in all th e  b o d ie s  of  n a tu r e .
I t  e x e r t s  i ts  in flu en ce  u p o n  t h e  l a r g e s t  m a sse s  as  w rli  ns ‘up*on 
t h e  m o s t  m i n u t e  p a r t i c le s  o f  m a t t e r .  T h i s  it  is w hirl)  g iv e s  
h a r n e m y  to th e  u n iv e rs e ,  a n d  e x p la in s  th e  fo r m a t i o n  o f  bodies  
o f  all k i n d s .” .

N e w t o n  h e ld  t h a t  “ B o d i e s  e x e r c i s e  a t t r a c t i o n  in  d i re c t  ra tio  
to  t h e i r  m a ss ,  a n d  t h a t  th is  law  w a s  o f  u n iv e rs a l  a p p l ic a t io n .”

L e t  us e x a m i n e  this.“
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i- v\' .O hb bo:  t in; ,  ;i. b i l l S a m : til thv' tabs : i ve \\'i
.'vO.Vf :• 'yM o 'VI*, ill ( t , <1 **' O t b  h .u o r  ;naahvr ,  r-
a ; -•V fr■on 111 v i ! i:ha- a -o fy  <•’ravin. y ai. Tiiv
' b a b i  ; ’I } [ t *i ;b a t o y  J, 1 ro, Avib-h ;uv : 1 v;avirr  tiiaii
a h  a. \* h hv-th ■ a s ,  a n b  ib> u of  {'a.i t o 11 a ‘ < •a rth. A ]
v bl j! ' r'G si  a  l ï n v b ln<n - of i l’< ;7 inGi s y l  o f  p : ; ^
if to y  i■ b < , ybaa.  Tin * *1 1 ! ' •r (ia  o f  i1 a a ta- ÎS 0|,p-»M-l
l i o n ,  i ■ rru ,Av]bvhb. a  i‘> a V ,   ̂ ; i : , b ;v the ]■(, >̂b: aaf t
fhai h v v yo b u - 'o l  iy is ta"hn-oafGiv t , i;'!'a\'iyi; "a a
b . a - ; -  ; t • ’ w . Ih this v va 1 i i [ i ,( oc a v  h a w  a (
iron,  vo ; s’liO; y J ive,  j m• unb : l o t  it 1m; ];.nl b  1 ty 1 11 v
l H,,y of 'v\ illvly; rcloaso. it  i r «>m t h e l a m b , t h o  i r o n  h- , .................... * ua, 1 : wu j * i i s  ̂ winruy

O n m  uf tlic 1 -wol ; our iSi lo .^W-O would aiv it fell 
by yra vita! ion. 4 *

X u a ,  - ala- ll:nt nda> o f  i r y \  r< 11 it out into r„ sO-f  of iron 
c m . o o i . : I i  id an in<.-!i m ti.-n-ki.c-F, «n.l ¡lunin i; over
1:10 " i,:- T i . ' .nxcntallyj  r.;ks <o vuiir h m a j . o u  it :  ii oinks

1 ’1. l ’l ’ i 11 '~o j d i ^uv<, ) >v 
ita ebye venhahv over *

innova. M'by to thv h(
y ra\ Its ,bon. Jîeeover
the v. nt •ir, again witlif
law ho; a an. h ii 11 hv
I he p» n 1, byial its eby
ion ii i»f a bish ; then
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w a t e r ,  re le a s e  y o u r  h o ld ,  an d  ]o ! it  d oc?  n o t  s in k  to  1 1 1 o bottom ,  
o f  t i n 1 pool,  h u t  it floats  1 1 ] > ' >11 tin* mirfaec o f  it  ! I t  is  im lo n g e r  
d r a w n  to the b o t t o m  o f  the pool b y  g r a v i t a t i o n ,  ah h, >\\gh v h k  
w e  call  its w e i g h t  is u n c h a n g e d .  I t  still w e ig h s  l i v e  p o u n d s .  
W h y  does it  n o t  s in k  as b e f o r e ?  I t  i s a r r e s t e d  h y i t - f * r m ,  
w h i c h  is a n t a g o n i s t ic  to  w h a t  is called. g ra v i ta te > n .  Graven» 
t io n ,  t h e r e f o r e ,  is n o t  u n iv e rs a l .  I t  d oes  n o t  a lw a y s  a t t r a c t  
m a t t e r  to m a t t e r ,  in p r o p o r t i o n  t o  its  m a s s .  W h a t ,  t in m  is 
t h e  re p e l le n t  fo rc e  w h i c h  p r e r e n t s  th is  i ro n  dish  f ro m  s in k i n g  ? •
I t  is m a g n e t i s m .  T h e  w a t e r  is m a g n e t i c , . a  co n d it io n  j u r o r s  1 
b y  th e  e le c tr ic i ty ,  w h o s e  o p p o s ite  p o la r i t ie s  in th e  o x y g e n  <md , 
hydrogen meet ing  in c o n j u n c t i o n ,  c o n v e r t e d  th o s e  g; - w  ho 4 

t h e  c o m b u s t io n  o f  th e  h y d r o g e n  g a s  in t h e  o x y g e n  go a in to  t m i , 
liquid  s ta te  o f  w a t e r ,  a n d  r e n d e r i n g  th e  w a t e r  a t  th e  m m e  
t i m e  m a g n e t i c .  T h e  i ro n  d ish ,  in c o n t a c t  w ith  th e  w a t e r  by ' 
its  h o r iz o n ta l  b o t t o m ,  a n d  h a v i n g  v e r t i c a l  sides, b e c a m e  m a g 
n e t ic  by  in d u c t io n  f r o m  t h e  w at-nx— th e  w a t e r  a n d  th e  i n m  
p r e s e n t i n g  th e  s a m e  m a g n e t i c  p o le s  to  e a c h  o th e r ,  mutually 
re p e l le d  e a c h  o t h e r ,  a n d  th e  f lo ta t io n  o f  the i r o n  d i m  w as the  
result. • •

Flotation,, heretofore attributed to the lightness of the 
floating body compared, with the we'wht of turn liquid in 
whieh it floated, is due to magnetic lvpnhion, and not to 
gravitation, bsow lot us look at the condition of this water 
when it has changed its character by crystalizimg into iau^w 
of snow, of whatever diversity of form, or <>f hail, or of s;u- 
lace m* dense irw These forms ot water at temperatures bmow 
G2° of Fahrenheit, are all magnets, and their minutest atoms, 
are all magnets, also ; eaeh endowed with its two piles, one 
at either extremity of the atom, and cadi with* opposite attri
butes.

The commerce of the world, therefore, is sudniimd on i-s 
oceans by the repellent f *n-“ of magnet: mi; wiiii 1 the. mari
ner directs his course over their trackk-s wastes, in darkness 
and in storm, guided hy that opp->;-we quaky of the magnet 
whieh attracts it to the pules of the earth.

Xow, when waiter, owing its for nmvhoT.er liquid or fnewn, 
to magnet ism, is exposed to kmt, am! iomvo; -d into V a: ,, • 
its magnetic qualities are dri\s n ofl* 1 w the L,-at, mid ;is- re
placed by e!cr*trieity, whieh is the thorn t!mt rends the sir m o t  
fabrics of human skill to pieces, and s u i t 'O  death aid d 1 >- 
lation in every direction. The ehmkwiy of steam is of one
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hmd, iv >1 is v ]' ’ > :/ of h If; and 1m effort to escape from 
i v r !l" 11 i t * i i v ü / ' i 1 \\t;:i hm o^po.v * (dort riciiy of tin; atiiios- 
p]Iwe is M» vi*m at ; n 1 s.» powerful ihm it furni.dies to man 
one of tin- mvmew iAws wvh which ho is ac-puaintcd. .

T h o  i w A d  i!*i hos o f  l i /h t  nin y n ' m a b o v e  v o l c a n o e s  in  
e ra  ; e i< >;i, a/o w .- n d y  the n m i n s  <>f the e< minimi ion of t h e  
]y * id to ohmirn ; ‘ v of I 1 ; - 1 1 o '-i f • a i r ,  s V v m  a i d  la v a  t h r o w n  
o a r  of tlic  v. m v  w * by vi ■ i • ■ i i t i n ; *rior f a  - s, with tlio n e g a t i v e  
tdcctj  ic ily  o f  th e  avii  ¡sp u m e  a b o v e  a i d  a r o u n d  t h e  v o l c a n o .

E d  ary motion of an object is adagonwtic to magnetism,
by l 1 ■■ o'- hi -iiou of f(f ■ hm v : 1 h tim ;V11;' i ̂  i < i i < • w  h v t l w  re 
Vo hto^o.j Thi s m evolvon • h •* rioity, wham, uniting
v.; t:i i f  • u[ ] o f ( c  eh*- iii'my of the iv voicing ohje'd, produces 
leal  thm expands and di-1 nV novlv its molecules, separating 
th.m, and removing the magnetism.

a .. ; v ,  i. ■ d pf (1m swi fif if hm an v) enmint pass down-
V■:,m t!::' •'i d  rtir, o* y j  Vso 7: ‘.liions of nef*;s of chi' *r with a
t ) o '  — I-!-d of cm finvade fw nu ua mV*, so tlic heat
I . liubd f.wm the liVwh m oi’ the Go ci ! ;i, or pirn har d on its
r *UMa-'C, o in its b » v c* r f̂ m i a ofa-uj. 1 re, cam a >t penetrate
uawards Vo•mi . h Vf e nan * ■ - o f t  dd W iii ¡-, r. i; O' Wja Is the earth
a i w i h ms a ' ilud.ci fn mi tie: Sre av lino of Ihv > ' * 0  f ■ **t idmve the
c . in .■ •:% f" m.) leei Iv- w° of n<uvh or ‘ - mi th laiHud e,‘ and at the
level of lue earth ia  g o 0 of north lath v le.

L d  us admire the inch '■’ .le wisdom of the 0 rent or who, by
a t)ort'1 - r of ire in 1 11 e vV tviio at id Antmv i ie rey'n ms, coniines
tl ic it'O'net 1 lient between them uni the cmnator, and the
vi; w.whd hbao of the earth below the radon of perpetual 
m > \ v  in th * a;moydon1, for t h e  uses intended by H i m  o f  the

nist and Vs prot. 1 nelious

X o w i w h s  t h e o r y  o f  c e n t r ip e t a l  a n d  c o n t r i f n g a l  a t t r a c t i o n s
and rwmVnms is fallu < hms. There can he no rotation on the 
contre '»¡‘ a sphere or spheroid, though there may bo at the ex
tremum- of a n y  of its diameters or axes. AVhat is called cen- 
trwwai f v<-e is mer.'ly the repuhmm Awn the axis of rotation 
and n d  from the centre. So centripetal force is merely axial 
attraction. A n y  force is the resultant of the forces which 
piodm-e it. I f  there wav therefore, sudia foree as centripetal 
in a soli-*re or Kpheroid, the opposing forces acting from the 
ends of the diameters would neutralize each other, and an im- 
mm me beat, w* uhl residt at the centre, "which heat would
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1y t h  * v- !V f . '
]_> rm . —  n t  t h h r  e  . / l : .................

Thh-n v *  C‘V h ’ -  *\ 
e a r ‘ .i, s'i»-h a -  h . : ;
ast OUI il :il.. a: -*
man y ]h y  ■ s the e : ■ h _
C i » , i . I ' t  X * * i  * »  » i ; ~ j  ; i i o lx l »!  ;

or L*ravit».:: >n.

T h e  rm-an. .1 ” v*v of
or a' .*r ti* o th ■: c f vor 
t o*  «h ■ ‘ , y  nr n . ■ —

-V ri î e*' ,h are ; : i »
Vhhv <i -  h':- v ; , .  ~ h 

thn ir si —h 1 !• * i :
Uje nT st ra; n m t!, > u;.„ 
than the i vvsr — OOO. 
üunllional Weiumt t_>i ‘u...

T h  m  a re  m> e .-mr'

i iii » : a * i r
va  ̂ - ;n n ; m .

1 m 1,,  ;r ,  ,a-

O : no I w .V :
: e  a - v v ' v ' l  m . l  t

m » »11 t h e m  '(

• V X
s u m . , , .7 T. t a  ' "■ 1 i r - V  ' , a » ;  ..  ■ j  t ¡i* <■* ■ i 1 m o ; s

a : h  u t h  :* o- ■r h  , m ' i s n  w h i t  1 a ■■ ,

e v < m r ; ■ s n . • • ; h h  vc h i  c  ■ ’ ■■ ’ . n  V V 1h t 1 i

o f  t h e  a f . i -” n. j ■' ■ ; a }  .1 1cm : it h » a  ;, 1 ’ U X ‘

a m  ci n
s  t ! v- J.: ■ i *u!  - * ' r  » h y  ; ' ’ ' _A } • ' h  e :  1 » s :  h» o i  ; o ; *,

i f  t h e ‘ Vi !■ n *i Ly o f  t i n e r  a ; r [ > ' } \  i s  m v . o n - n t ,  ; !»is I»- - a t  h ” - : .  '

t h e i r r m n . h O' h i  O 1 ■» 11 ' ' i e  1 ■■ * " ’i ; *(v  h '• s  ’ >: t 1m s o n  ho ; e

i i m  >;*: 't <1 t o » t 1, - e  m  . 1 s a  ' ' a * ■■■I w :  »h h . . ! *■;;: r, t o  y  : ' >

a t  ; r a v h  tiimi ’e : . y  t  o ; •j * o ' ; * n e e * . -  ■* r»oi  ■ \' . -i t i e ii on ’ o

a m i  t iiC l'oi.. i . ' I! a:  0 -  i V h, L a m  ’ i : - o  i h . t n n n n: S vhnhi  y. 'v a 1

Vl( >lm w e ,  a ; t i i e  r  n m* VO': ■ S c aL \ , a h , m i  ; e* t h e  s . o »e

c l e e U ■ ] f* ; \ v , r< ■ j M-l e a ■it C> i » T  w h h o  f i \ u i  0 a t i r » a t o d  t o  l
o p y o : o l e  t i i i c r.i r i t y  o f  t h e o u t e r  a - i i i . j , r ! . , r e .

T i n s  a  t l ! a e x o - l a m h i o n o f t 1. ; . '  t " . : - - ' v M ' t o m u  a r m

Ft ' MW: s a m i  <1 > ! In V la ' V k  * n » y b o r n m  a t  :_ r e n t  S] » iO  ̂ w . h  :m , f

m e t » “ > m , s  i I'llat i n -  s h a n s  :n a 1 c  a in a s , h a v *Ti U > 're rti : r h u * t >

c v n t r i f uc r  a ! ü 1 r <■e. X ■ a y ,  v >' hat  i s  t i n T e t o  a :  ; r; ; h  <it 11 nj c i a ;,

of anything or to re-y l thma f;* un. 'j no cent! 
jvhny bavin- mhtlior len-th, br-auhh mm t ;ii- 
wi;ln>ut (ii i nolisions, ami cmon—mnhy with 
therefore cam it be invented wit a ihvo of any kind Ï

There cau be no rotation on the centre of any sphere-*

e  i s  a n  t m n o n . a r y  

m m —s ,  a b s o i m -•.\' 

ait matter— in nv
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’ ’ 1 ' «. 1* e u \ o , , ' . ■ , | or■ -1 v  > ■ - A>Fa rr h * f »roes
! • ' '' 1 1' r  ' In* ‘ ‘ i • , . ■ i ■ \ V  -MA h«• a a taa' >a k't*ax and
A M Mr 'V M; A * « ’ ‘ 11 M n1 ! M* '* t ho maho— r  )iia-Avo for

’1 1 ’ ; * ' G t .. 'a wn . e ! 1 «H A A t r  «>t ail ! ’* < >n its ;ixis 1r »ni
to r y «mi J ,  , ' 1 ; • r ’ a ; 1 *• ; Mai1 f ro , ,  t » jiimIm- it

M i 1' , ; 1 " ‘M 1 !, -1 r M.' ; a >n w 'u !<1 1 A mi ho
■tl' ] ! ‘ ! .V' ■d i«i ' * r: 1 ) - ;1 1 M,v ay o! o jmmI i at* ‘m e d i a t e

] i . i r - I'M 1 H t. a a \  '] irmA iwoM and la mM h,
1 » . . . ■ j ' 1 v mi ¡j ■, V( ■ ■ I ' M i ' 1 '•‘M'M i> M* i•, « m’v ( i ' ‘Hr-•o of the
i j.,l •• ! .• ; ’ i j ! t J ' ' 1 « * ' ‘ 1 r M- ■< ■ ^ ft ■■Ml I 1«- ok I’T laMili-
" i \\ • >" .1 k '• 1 ’ ! i a, " - i * r  :r u r-oMa! for*' ‘ or

> •• k ; ■ ! , 1 I. i « « “ • ’ ’ « - : ; r ■s va. ok;l |m* (« ;; tai, rota-
-w r  ok 1 0« at ■ 1 ! ; * ‘ ;• . ! y V ‘ M A r ' ‘Unon at post, and

w ! f :if»; < i :. t : t: .■ M mi \1, ■ A i la M exiM, <'OUw p w i n ly
, e t . 1 ;. i ■' s UT n-i:lil'V ■ . !  r  1 V i ■Mi '  IM 1 « ; ii •' 11 1 - M'( *, aia!. \\a« must

m i A r 1 ' r « 1 ■ » <>’ A m' f t«a OaAkklii t i i o ] i a ) ; i «*mis of th e
'¡it <m ;i r v ;and  ̂, ( 1 ' ,

■ , r vr

.G U 1 > ( a r-\'1 i k * « ‘« ! •’ • ,'M -« 1 <A M.! ■t mal iA yAok-x of
1 \.'k A m{ Wo ( A r o r-.M - « f  .Mioot rioity

A  MM' nVvT ;:i e-M:i ; ■ \ : * v< « hm . >M !V- Mil (I'M1 p MO of' tl 10 Ahihaic
’ « i o t a * i > 1\ i ■ < « - : t i “ 0 ,. (• Hi;1«Mm ! o-i. T ’im■ mooting
' !.. - o ;'' ( • “ i ,,, M .  ̂ 1 ‘ i1as m fill» « l mi u A : '/’O'// C O l l '

A I ’ y s '  h * iV-r \ t  \ ( • M | it au o ri -al c, ,!=■. aoo, as it
mm- : A , > the nr11> u]' ; . 1 S, 1 :; A ;M t r:u*i 1« ai , than an

v  p t v f MS•o or \M « M• * m k’]'* ■l.M i * a ( '' i a M'i n a'Mit s lie roll
: A • tK- . , M , .f tu' o M ’‘MM !" m incAr« A in t o :  a er i Moline-

A-*. luii 'thaï . il ilMM 11i- ' ; 1 • it An a. an ext ■ m Ai vo sphere of
k s' i , a Üa iiAit, it IHM 1 y a vo ;m ivai or v\*liiriinp nt« »w‘mm ont.

A A w  w. Ac r t!.,-■ a 1 ' M « > M ! ; 1 a ■ M L1 of ik t ' r k M y , , liseo very,
j, ,,, ; , i fy iti •' 1 A >or'.,. hm a. n (ti -■i'l :|\M «1 A at l \ \  < > p, i'allel eon-

, • a >'i’OS. IV« Mil « (j a, - i o -  i«.»;. s o f  a ’\Ah aio palunit in let each
. w k r L d - -;-t i’l' •i;y 3 A i ! ; 1 1 m  tua sa ino <1 1 reel ion ;
1 t An ili y  tH pel ca> m u J i r  ¡ 1 ‘ o .o ,kootrilo c i m v n a ' m o v e  in

; hj>ii e <i . ivMIS. r i '  ■
J  !a; .Sv'oio I Ï A A mU} MH''o's la ¡.»ours sliowotl

! I  A* T O rot-aï a >: t :Ml  ..f A » ‘ »aAna(Mils of tw o  o u rro ii ts  is
wt o 1 A .M ’ t ;A r m tv w An i ! i * * In!'..* vJii oh u n ito -  tlr Mr contros ;
*! it A y wA s OH 1 1 1 m m n a l in ali nul ion o»t tlioso dements,
0 that il var a y  in ini' ■m At v in tA a inv ratio of tl:a* s-pi ares
. ' >• AA> M JiOr .  ..Aj ; 1 ] :kt'* kaa.iJ v MU'M••■iMod in os! ahlis]iin;t

A -  it '“ A) mu ‘live \vi ro v,m anal inito It la.iix or spin tl curved
■ a rika v cli)'-; i '*]»!]: a, i< ; i mi ti VO A> t ho maopiotic a et ion
h o cari h / F o r TUMI; wo'.-k.s t! i< ’ r  * was to be w on in his

; ■] L < * t a coil jUH'Jl 1V0 wira of i-alt Mi;l, w ha so ¡»as; lion was
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detenu! nU  ] V Oo ui of f i . 1 A A e h m: t v.,,S,
hv const- •uedn  ̂ a mbvai de coi :r a->. ha 1 A . ,vm 1 :ec *h i • i
which a<-t in the im./not f* in**- ;u\* ih-.-tr te «•■Trr- n; -. an 1 >
his learn 1 ' : ! cU 'ClU on rhe if ’. n* dpr i«*;f: a c h v i T h
current-. lie ;e -  1 f >v all ; 0-* a.-*'; U ! S W! dml£ ti:e* e ii an. m
wire of 1die pile cx-wts, in th. W i t of 0. :m , u * ; ;
magnetic■ needle.

M. Ar'au'o, the eminm 1S-, *m h a-d ronon• ̂ er a.sse.c’meh v r_ 11
Ampere in >■ uno nr- hi-; f.\n* h . «■'. e:\ : ‘ A  fwis d « , r
wire 1 >r a leuylh ofp-. , 1 n. - , (, -- a ,, , » a A, tl '' X
then an »•■pud h nay h < h vh pc in ho * same îaUlier, f- m , t
h> riyht : and i\n a h mhsr c ' ; a m 1 v a• oa n i m m h a m X . t.
The-* th re»* h:1 !i• • i vu's .* Sep; m.tol in,m caen Olhel• 1 y i ' e * "h-
linear p<-rtions ot the same vu V' *.

ii One and the nunc si eel eylinder of a suitable hm ■ e], aml - Y1 L
rather u»ore than .('4 of an iwd, di ; : V: i * * [ e r, ami ( ,«■:,, ,[ in O
g ta-  tu! ’«*. was inserted in ho ■ ; 1 ; r»_ ».Amhe- ' at lee--'. J ’ iX 1
vanie current, in p; -- : my ad my tl w cAb< of 11 ie-m < i lx’n at
helices, maunetiz-d t!;c com * s ; i ; ) n L’■■iy p" rtions of the ;si «, X
cylinder. as'if lie y lanl ioui t[mahn L and sep*.rare J1V >m ea ein
Other : ior I  remarked that iit mte ot idle exuvmu l.'S |th m
was a norih pole, at tos> ill1'1i • ■ - o n ’nutec a. m uUh | ¡t fi.c, faIS Î.■ *r
on a se»•mid somit pmC fold nv,J 1y  a wDl'lll p»-ie;; la,; ■y, a.
third n<<rlh pole, and t *vo in ' ■ 1 ( ' s pus h e r on, <<r at tile (s : er
ext remit y of the eylin • her, ;;i St ) u ih poh ?? '■—1 n i i i in , 1 » v i ;i ! 3
method. the nuuilie!’ of these intern an!late ])«)](S, wX X \ ' i > hy. ' i -
cists hav■<* denominated {■< CISC ci; t i vc* p-ints, couh 1 1 *e mum nil ■ a
at pleasure. At. Arams also ol .scr veil, tfait ** if the* ilite
cmapri- •d between the C« > 11 Sei *U1 i\0‘ ]helices are small,, th»1 ].m■,-i
of the st «•el wire or ev!Inder, »[•orrey > > ■ : i din iS' to these i;m ; - j
will 11n imelvcs l>e ina.u n - h Z e »1 a:- if the an » wuiici t ot r e ,.he Ml
iniprc,-- ■»1 on the mann -■hic JÎui-h a O' !j diny to A nu f ir,-'s id, o
Lv the llillilOli’T I'd ¿1 iicdiX, WUe r '̂,ul 111 llL'd beyolld the eXtl'CtnC 
spires ef the coil.’5 ’ . .

As the conjunction of opposite electricities, according to 
these authorities, develops magnetism; . and as t u ’iias»^'^ 
hurricanes, cyclones, and oilier al uio-plieric disturbances jimvo 
in y»iral eurvos from their respective points of departure till 
their terminations, ami as, according 1° Ampere and Arayo, 
currents of electricity passed through spiral cylindrical cuds 
of wire .develop maynetisiu, we see here the sources of the 
supply of magnetism to our planet., its atmosphere, and the
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1 • f-1 ; ; ' in . r * r :1 . , A ' ■ m ■ ye ■' h-ui, s ;> d *\e ! -p m, is
■ - ' I h *d !eS < S" IV o , o " I h ing an imp« mderahle,
; I *r-‘,* oarmot ;en e > -h ;emumd ,,r dete<*;ed : hut it

r ,1 i s in ai lm .. r Í1 /r m < w- ho-.*, hi} it is coa ' v a d 1 >y the

’
■ he a I : 
ii h is

i*0 ' ,
al o

m oi
■ L.* m

* r h h " /U 1 f mm object approached to

! :i man v pa m; Mf Îho n O'. Í -yd mm of wafer exist in which
r O’’ Ml d*y f ' ; i a r e d '* i' w a* i, mani fes; • !. In tic* state
of \P he a m 1 m iv :me snt h -¡ » r in g s .  hi whioh, if penknives, or
s 1 I'O1 pie.s •S of i r  m, i y . A e: ; 1 he immersed f >r a foW
n - 111■ V Wo U i1 i Ih-.o i i r i1 \ n mar:ml ie. Tlmse < ]  > rings

e \'i-h 0-1 . - a h n h ' l i 11 O y w- m hy thousands of* pm\s >ns
V L• 1 • 1m, a’ e h,. i l i ■ - o, or di:'i ‘a:■ ■ ■ tint tl.ioy exert.

T :mv is no i.i'io.n O h!ll *11 P:,e earfh under the equatorial
m ms. o -\hi a' i » h 1 O il * h • G tern im ‘rie,ro{‘ vlie eenfral parts

( O* t; ie j lew r, wh* h i .h. o; » V- leaaia ii-m. This is pro\ ed hy
* ' m i t 1. •: ■ 1 '• , - U i* memr the equa* *r. I tliink,

; ' ’ \ ■ h * P11 1 mi i a * 1 ’ ' i.ia "i In i’ - h“ has m> dip over
• ( ' '¡h' j■ 1 ; : i. as n m h : - h a h  Po * inieri- >r Imat of the

e i : h e: a ' n 1 . O\’ o ' í i r he.» ; ae Ai‘ePi'• rou’i »tm, thnmyli
v. 1 h Pm t h.i i‘ sir*1m i is V. a !“ -■ -h, and 1 1tayimrisin in the
e .; L ah . mo ! he ihm d 'hr’ w, >. í : i ¡m same wi 11 i*e i‘ >uml to i>o
In i e . a P o, 11'f P  Whap; um o *e i r rom that r u n s  Pmmr_di Pehriny's
S 1Mi t to til ‘ A 1■o. w 1'ey. -n - : and of ail other wmun currents
of w ater in tho «> 'om s. ’ ovaporaPion of tlie warm waters
of P m Gm i ‘ s o oun ami o f i n e  J a p a n e - m  current develops
e ! < <. 1: h h ;  y. wn h-h, he in h J n i’ ive as Pie waters thereof them-
re h a •s a ho are, l i o  y a i o Il h ! i ahraat.nl hy the negative elec-
-f yL ■ • ; Í: tinr wai er.-, oh l  ! ¡ o A ro i; lo oe.-an : and those currents ilow
in tn tat dire oth /ii . it wiii h ‘ to n nd that terrestrial magnetism
is irn 'guiar■ly Ui st rilo i i , a i i the e n d  of the earth,  and the
i , ay n o m a oh* l Im  N ■ • ru Iim i h M,here b e i n g  attracted to
th e t ; o n ; i i J hho. whir .■ 1 i : : i 1 in the ho: ihMnai líeinispliere 1 icing
at i i r i . - i . - i  (- » tin1 h \ o î ili ! , t!w<o opposite attractions have
iw re j  ; -d the e q u a t o r i a l  dhnwn r  o L ’ the e a r t h  . t w e n t y - s i x  

mih‘S m o r e  t h a n  t h e  I ' o l u r  diameter; a m i  t h e  e a r t h ' s  c r u s t  

u n d e r  t h e  e q u a t o r  h a v i n g  b e e n  ihiekeiied hy t h e  addition of 
s o  m u c h  m a t e r i a l  t a k e n  f r o m  o t h e r  p a r t s  of t h e  s p h e r e ,  i t  fol
l o w s  a s  h i g h l y  p r o b a b l e  t h a t  b a s i n s  t i l l e d  w i t h  s e a s  h a v e  

r e s u l t e d  at  t h e  p o h * s  o f  h e 1 e a r t h ,  a m i  111a t  o e e a n i o  c u r r e n t s  

f r o m  t h e  h \ o r t h  a n d  r : > ' i i h  P o l e . - ,  t a m p e e t i  v e l y ,  a r e  p r o d u c e d  

b y  t i n*  r o t a t i o n  o f  t l i e  e a r t h  o n  i t s  a x i s ,  t h r o w i n g  o i f  t h e  s u r -  

g h m  o f  a w u m u l a t e d  w a t e r  a t  d m  p ' P  ; , a n d  t h u s  t h e  circular
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{ion of •water in oeoar.s au.l seas C pivlu-.-U. in rp ir.;I c-.r.-vea 
from t! 10 polar basins.

I have, in the former editions of this work, s n j e s t e d  that, 
the rotation oi the earth on its axis is the result of electrical 
forces within it, excited by the juxtaposition of the materials 
of various kinds forming its composition, and having opposite

I  have an illustration at hand to prove 
tin’s. A  neighbour of mine recently 
erected in the rear of his house a one
storied dining-roMin, in which was a 
chimney which projected some three feet 
above the roof of tin* building— which 
was 12 feet above the ground— < >n the top 
of the chimney he placed a shed-iron 
cowl in the'form of a truncated hollow- 
ellipsoid with spiral ilange- from top to , 
bottom of the cowl. When there n no 
fire in the chimney the cowl is at rest, 
when a lire is kindled, as the air in the 

chimney becomes heated and, accompanied by iis positive 
electricity, rises to the top, it meets with resistance in the 
flanges of the cowl, which only begin to turn when the guther
ingpositive electricity of the warm air attracted by the greater 
negative, electricity of the outer atmosphere forces its way 
through the openings find along the surface of the metalic 
c>\vl and sets it in motion, and according as the combustion 
k more active so is the rotation of the cowl on id axis the 
more rapid, and the draught of the chimney is so increased 
that finally the flanges of the cowl- can no longer he distin
guished in*their rotation.

So in the interior of the earth the intense positive electricity 
evolved there, in conjunction with the negative electricity 
also there in great quantities, produces enormous lamt, which 
fusing metals and disengaging gases of great volume and 
expansive power, forces them against the irregular surfaces of „ a 
the interior of the crust of the earth, and sets the ball in its (  
rotary motion on its axis.

Similar causes produce like effects in the interior .of the sun 
and of all the planets, giving them all the rotation on their 
respective axes that we know they have, AVitli the electricity 
thus evolved and escaping as it is formed at their respective
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r >b W, e u-ve*ni s of ntayneti-m ana cV.Sv d at ri yht anal m to the
cr; rr - 1 < of mo.-trwivy and can-*:; tl iC revolutiomm ora Lw-ir axes
to 1)0 from w ot  to east. - ,

■ ■- -

Th *rc is no in‘em-uiy, immefhauy j' >r our astroim■mors to
P1’ 11 :• t the A 11: i i g 1 i 1 y  11:IS rr, ;it od th¡o sun to be an
in o;. i. !■ ■ • m h-dy, wh-'x C'Uril m-dn m is to he fed 1iy lialf a
V t,U ] i o 1 h i i ui nate tin* remaind-. *r. Tl ic snip in fa--1, ;is pr< d>a-
My •' * ' v a. Im _m ref1«"'o a’ or lid tvin u*, roeviving the .rays of light
i n b u e v orh, wh n*h rays tbm us- ives are of v a r i o u s tints, as
o\ p1 ■ b d  and st ar has a c e a i i' b *f'■uliar to itself, and the
v : o f  tlnm j p r i m a r y  c < >1 » urs in th e  sun , a m i t h e i r  re -
i h s y h m -  f ’m n h im  c o n - t i t  ai- '  t l ic  w h ile  l i y h t  th at  wo call  s u n -  
1 1  T n is  <•:;]>lannri m is in h a r m o n y  w ith  o u r  id -x^  o f  t h e
3 ' i s : i i' ‘V.iti' >my, w h ich  n e v e r  w a ste s  a n y  o f  i ts m a t e r i a l .  T h e  
sun Is a y o u r  m a g n e t ,  ami r e g u la te s  a m i  c o n t r o l s  by m n y n e t -  
i - : ri ;o.'l  ; r ! -v y r a v i t a f e m  a)I 1 1 *-c u ltim as o f  his s y s te m ,  w h le l] ,  
O' a . _ s v ,  a re  ° e v o r d ! y  aM m a x m -ts .  T l i c  s y s te m  is h e l d  
i n * :  - mm*-- nml c o n f o r m s ' i n  its nc  > c e m e n t s  b y  its m a y n c t i s m  
to  lie. m o v e m e n t s  o f  all the orb s  w h ich  e x is t  in spaas .

A s  tin*sc p la n e ts  arc all m a g n e t s ,  f la w  can  La-vc no o t h e r  
b'-m  th a n  i 1,m r own in te rn a l  h eal*  w h ic h  Ts s im p ly  suTfiTuent 
to  ]c  >dm ... th -a r  r e - ]a m iIv c  rot idioms oil th e i r  s e v e ra l  a x e s ,  a s  
h e a t  iii i a t e u .m y  d e s t r o y s  m a y n c t i s m .

T h e  re v e rs a l  o f  th e  tails  o f  c o m e t s  in t h e i r  a p p r o a c h  to  t h e  
su n  a n d  d e p a r t u r e  f ro m  h im ,  is d u e  to  th e  a lt  iamb on a n d  
re p u ls io n  re - !  >ew ively  o f  1 h e ir  m a g n e t i c  p o le s— by i n d u c t i o n  
f r o m  th e  y r e n t e r  m a g n e t i s m  o f  th e  m m  itself .  ' ^

AV*nds a re  s h in d y  c u r r e n t s  o f  e lectr if ied  a ir ,  re p e l le d  f r o m  
t h e i r  p T o n s  o f  d e p a r t u r e  b y  a i r  s im ila r ly  e le c tr if ie d ,  a n d  
aUro'W -,i n- i lw ir  v a r iou s  d i r e c t io n s  h y  a i r  at  rest  o r  1 tV m o t i o n ,  
as it m y v hm v b h  o p p o site  e le c tr ic i t ie s .  T h e s e  re p e l le n t  a n d  
at  Ira*-' ive ' I'-ctri- .ides a c t  m y  o n  a  s t r o n g  c u r r e n t  o f  a ir ,  c a u s e  
i t  to  he h e i b x i e d  i ro M  its  re c t i l i n e a r  d i re c t io n ,  an d  to a s s u m e  
a  spira l  c u r v e  in its c o u r s e ,  c o n t i n u a l l y  c o n t r a c t i n g  t o w a r d s  
i ts  c e i r .r e ,  till th e  o p p o s in g  e le c tr ic i t ie s  eq u a liz e  e a c h  o t h e r ,  
w h e n  ihe e m e tr ica l  e q u il ib r iu m  is re s to r e d ,  a n d  a ca lm  e n su e s .  
D u r i n g  th.e c o n t i n u a n c e  o f  t h e  m o v e m e n t s  o f  th e  opj ’S o l y  
e le c t  ri f e d  c u r r e n t s  o f  a i r  in th e se  spiral c u r v e s ,  m a y n c t i s m  is  
d e v e lo p e d ,  a n d  th is  is t h e  s o u rc e  o f  m a g n e t i s m  in th e  a t m o s 
p h e r e .

M a g n e t i s m  in th e  c r u s t  o f  tho e a r th  is l ik e w is e  d e v e lo p e d
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th ere  b y  t h e  c o n j u n c t i o n  o f  o p p o site  e l e c t r i c a l  c u r r e n t s  c i r 
cu la tin g  c o n t i n u a l l y  t h r o u g h  it.  T h is  m a g n e t i s m  p e r m e a t e s  
th ro u g h  its  v a r io u s  m o l e c u l e s ,  s u p p ly in g  t h e m  w i t h  m a g n e t i c  
a t t ra c t io n  a n d  r e p u ls io n ,  a n d  t h u s  m a t t e r ,  f ron t i ts  bum cp ti -  
bility o f  b e c o m i n g  m a g n e t i z e d ,  a s s u m e s  t h e  p o w e r  o f  a t t r a c 
tion a t t r i b u t e d  to  g r a v i t a t i o n .

H a v i n g  t h u s  s h o w n  t h e  s o u rc e  f r o m  w h i c h  a t m o s p h e r i c  as  
well as t e r r e s t r i a l  m a g n e t i s m  is d e r iv e d ,  w e  p r o c e e d  to  m e n -
tiou s o m e  o f  i ts  a t t r ib u te s .  , '

cy •
T h e  t e r m  m a g n e t i s m ,  w h i c h  is a p p lie d  t o  th e  s c i e n c e  th a t  

describes th e  m o d e s  a n d  p r o p e r t i e s  o f  a  r e m a r k a b l e  fo rc e  p o s 
sessing a t t r a c t i v e  a n d  re p e l le n t  q u a li t ie s ,  is d e r iv e d  f r o m  a  

• m a g n e t ic  i ro n  o r e ,  t h a t  w a s  first  n o t i c e d  n e a r  M a g n e s i a ,  and  
hence w as n a m e d  b y  th e  a n c i e n t  G r e e k s ,  M a g n c s .  I t  L a d  th e  
p ecu liar  p r o p e r t y  o f  a t t r a c t i n g  i r o n .  T h i s  fo rc e  is n u t  c o n 
fined to t h e  m in e r a l ,  b u t  s e e m s  t o  p e r v a d e  all n a t u r e .  I t  is 
p rod u ced  b y  t h e  m e e t i n g  o f  c u r r e n t s  o f  o p p o s i t e  e l e c tr ic i t ie s  
in the c r u s t  o f  th e  e a r t h  a n d  in  o u r  a t m o s p h e r e .  I t s  e x i s te n c e  
in th e  fixed s ta rs ,  in  th e  infinite  n u p i b e r  o f  o rb s ,  in  t k  f i rm a 
m ent,  in th e  nebulae, c o m e t s ,  m e t e o r s ,  &c.,  m a y  b e  a t t r i b u t e d  
to a s im ila r  o r ig in .  T h e  p r i m a r y  r a y s  o f  l i g h t  f r o m  th e se  
i l lu m in a te d  o r b s ,  o f  g r e a t l y  d iv e rs if ie d  c o l o u r s ,  p a s s i n g  w ith  
almost i n c r e d ib le  v e l o c i t y  f r o m  t h e m  t o  o u r  e u n ,  t h r o u g h  
in te rs te lla r  a n d  i n t e r p l a n e t a r y  s p a c e s  w h o s e  t e m p o r a l . i r e  in 
in co n c e iv a b ly  low , a n d  c o n s e q u e n t l y  a s s o c i a t e d  w ith  m g a t i v o  
e le c tr ic i ty ,  d e v e l o p i n g  as  t h e y  p a ss  t h r o u g h  t h is  a t t e n u a t e d  
ether, w h ic h  fills th e se  s p a c e s ,  b y  f r i c t io n  t h e r e w i t h ,  m yaf ive  
e le c tr ic i ty ,  m a y  b e  su p p o se d  t o  e n t e r  th e  p h o t o s p h e r e  u f  th e  
sun c h a r g e d  w i t h  n e g a t i v e  e l e c t r i c i t y .  T h i s  1 1 « ga iiv e  
electr ici ty  b e i n g  h o n i o g e n e o u s ,  o f  i m m e n s e  v o l u m e ,  an i g r e a t  
intensity ,  re p e ls  th e s e  c o m m i n g l e d  p r i m a r y  r a y s  o f  lie ‘u, by  
reflection f r o m  th e  b o d y  o f  t h e  su n  on t h e i r  i m p a c t  v f i h  it,  
with t h e  e n o r m o u s  v e l o c i t y  w h i c h  b e lo n g s  t o  l igh t.  T h e  
m ix tu re  o f  th e s e  p r i m a r y  r a y s  o f  v a r i o u s  c o lo u rs  p r u d e  v s  the  
white l ig h t  o f  t h e  sun , or ,  a s  w e  c a ll  i t ,  s u n l ig h t .  T !  : s s u n 
light, n e g a t i v e l y  electr if ied ,  d r i v e n  w i t h  t h is  i m m e m  0  sp e e d  
to the m o s t  d is ta n t  o rb s  o f  c r e a t i o n ,  e n c o u n t e r s  in ’ th e m  a tm o s 
phere, w h e n  s u c h  e x is t ,  a n d  b y  i m p a c t  w i t h  th e  b - 1 « s of  
these o rb s  t h e m s e lv e s ,  w h i c h  h a v e  e a c h  a  g r e a t e r  d e n s i ty  th a n  
has tie- e t h e r  t h r o u g h  w h i c h  i t  h a d  p a ss e d ,  g r e a t  refi  la n ce .  
This in p a c t  p r o d u c e s  f r i c t i o n ,  a n d  fr ic t io n  e le c tr ic i ty .

T h e  f r ic t io n  o f  m a t t e r  h a v i n g  a  t e m p e r a t u r e  a b o v e  C2 ° of

Digitized by Google



9 8

' ! i ~  , / t
/ [ ,

F a h r e n h e i t  e v o lv e s  p o s i t iv e  e l e c t r i c i t y ,  w h ile  t h a t  o f  m a t t e r  
w lm s c  t e m p e r a t u r e  is b clm v  3 2 °  o f  F a h r e n h e i t  e v o lv e s  n e g a 
t iv e  e le c tr ic i ty .  *\Vhen t w o  b l o c k s  o f  ice  a re  r u b b e d  t o g e t h e r  
t h e y  a d h e r e  by t h e i r  c o n t i g u o u s  s u r fa c e s  w ith  a  fo rc e  g r e a t e r  
th a n  t h a t  b y  w h ic h  t h e  m o l e c u l e s  o f  e i t h e r  b l o c k  o f  ice  a r e  
held t o g e t h e r ,  a n d  a  f r a c t u r e  o f  th e  iee  will  o c c u r  a n y w h e r e  
in th e  b l o c k s  b e fo re  i t  w ill  a t  t h e i r  j u n c t i o n .  A  n o t a b l e  
i l lu s tra t io n  o f  t h e  f r ic t io n  o f  m a t t e r ,  b e low  3 2 °  o f  F a h r e n h e i t ,  

‘ p r o .h i e in g  c o ld  a n d  its a s s o c i a t e  n e g a t i v e  e l e c tr i c i t y ,  is  
iu rn i .d icd  e v e r y  d a y  in th e  m a n u f a c t u r e  o f  ic e d  c r e a m s  an-d 
ju i c e s  o f  f ru its .  T h e  c y l i n d e r  c o n t a i n i n g  th e  m a t e r i a l  to  b e  
f ro z e n  is p la c e d  in a n o t h e r  v e sse l ,  s u r r o u n d e d  b y  a f r e e z i n g  
m i x t u r e  o f  b r o k e n  ice  a n d  c o m m o n  s a l t ;  b y  t u r n i n g  th is  
c y l i n d e r  ra p id ly  in th is  m i x t u r e  f r i c t io n  is p r o d u c e d ,  w h i c h ,  
in  a w  t r a d i n g  t h e  head fro m  th e  c r e a m  o r  j u k e s  o f  fru its  to*  
b e  f r o z e n ,  r e d u c e s  t h e i r  t e m p e r a t u r e ,  a n d  t h e  co ld  o f  t h e  
f r e e z in g  m i x t u r e ,  w ith  its n e g a t i v e  e l e c t r i c i t y ,  is t r a n s f e r r e d  
to  th e  c r e a m  o r  j u i c e s  o f  fruits .

T h e  m a y  in fe r  an  a n a l o g y  b e t w e e n  th e  c o m p o s i t io n  o f  th e so  
d is ta n t  o rb s  o f  th e  f i r m a m e n t  a n d  t h a t  o f  o u r  ow n  p la n e t ,  a n d  
th at  an  o p p o si te  e l e c t r i c i t y  t o  th a t  o f  s u n l ig h t  e x is ts  in t h e m .  
T h e  c o n ju n c t io n  o f  th e s e  o p p o s in g  e le c tr ic i t ie s  d e v e lo p s  m a g n e t 
is m , w h ic h  a t  o n c e  se izes  u p o n  th e  m a t t e r  o f  w h ic h  s u c h  o rb s  a r e  
c o m p o s e d  a n d  i m p a r t s  t o  it  th e  a t t r a c t i v e  an d  r e p e l le n t  q u a li t ie s  
t h a t  ^ p o s s e s s e s .  T h e  orb  a s s u m o s t h o  fo rm  o f  an  o b la te  sp h e ro id  
o r  a n  ellipsoid ,  w ith  its e q u a to r ia l  d i a m e t e r  l o n g e r  th a n  its p o l a r  
d i a m e t e r ,  t h i c k e n e d  a t  its  e q u a to r  a n d  f la t te n e d  a t  i ts  p oles .  
T L k  fo r m  im p o s e s  on  i t  an  e ll ip tica l  o r b i t  in w h i c h  i t  r e v o l v e s  
a r o u n d  its  local a t t r a c t i o n .  T h is  fo r m  in th e  p la n e ts  a n d  p r o 
b a l l y  t h e  f ixed  s ta rs ,  as in the  e a r t h ,  is d e r iv e d  f ro m  t h e  
o p p o s i te  a t t r a c t i o n s  an d  re p u lsio n s  o f  m a t t e r  in t h e i r  d iffe re n t  
h e m i s p h e r e s — th a t  in t h e i r  n o r t h e r n  h e m i s p h e r e  b e i n g  a t t r a c t e d  
to  th e  s o u th  p ole ,  an d  t h a t  in  th e  s o u t h e r n  h e m i s p h e r e  b e i n g  
o p p o s i te ly  a t t r a c t e d  to  th e  n o r t h  p o le — a n d  th u s  m e e t i n g  a t  
t h e i r  r e s p e c t iv e  e q u a to rs ,  w h e r e  th e s e  op p o site  a t t r a c t i o n s  
n e u t r a l iz e  e a c h  o t h e r ,  t h e y  b e c o m e  t h i c k e n e d  t h e r e  a t  t h e  
e x p e n s e  o f  tiro m a t t e r  a t  t h e i r  -poles re s p e c t iv e ly .  T h e  f o rc e  
w h ic h  d riv e s  th e  s u n l ig h t  f r o m  o u r  su n ,  a f te r  i ts  re f le c t io n  
f r o m  its  b o d y ,  is p r o b a b l y  n e g a t i v e  e l e c tr ic i ty ,  fo r  w e  c a n n o t  
c o n c e i v e  o f  a n y  o t h e r  fo rc e  a d e q u a te  t o  p r o d u c e  s u c h  a n  effect.

I t  is th is  fo rc e  o f  m a g n e t i s m  o f  w h ic h  N e w t o n  in  liis d a y  
h ad  s o m e  s l ig h t  k n o w l e d g e ,  b u t  n o t  c o m p r e h e n d i n g  it as i t  
e x is ts ,  he a s s ig n e d  su c h  o f  its q u a lit ie s  as  he. h a d  d i s c o v e r e d

\
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e rro n e o u sly  to  m a t t e r ,  a n d  g a y e  it tlio n a m e  o f  g r a v i t a t i o n ,  as  
if a  p l a n e t ,  i f  s u c h  c o u l d  be  m a d e ,  o f  c o t t o n ,  r i c e ,  t o b a c c o ,  \ 
b u tter ,  c h e e s e  a n d  m o la s s e s ,  w o u ld  re v o lv e  u p o n  its  a x is  f r o m  
its ow n weiadit a n d  t r a v e l  in  an  o r b i t  a r o u n d  t h e  sun . 'O

T h is  fo rc e  m a g n e t i s e s  all th i n g s ,  i m p a r t i n g  t o  t h e m  its  a t 
t ra c t io n s  a n d  re p u ls io n s ,  a n d  th u s  r e g u l a t e s  a n d  c o n tro ls  th e  
m o v e m e n ts  t h r o u g h o u t  th e  u n iv e rs e .

L e t  us n o t i c e  s o m e  o f  th e  p e c u la r i t ie s  o f  th is  fo rc e .  “  S o m e  
iron ores  a re  n a t u r a l  m a g n e t s  ; stool ro d s ,  s t r a i g h t ,  o r  c u r v e d  
l ike h o rs e s h o e s ,  to  w h i c h  m a g n e t i s m  h a s  b e e n  i m p a r t e d .  t 
as also stool n e e d le s  s im ila r ly  t r e a t e d ,  a re  a rt if ic ia l  m a g n e t s .
T h e  m a g n e t i c  f r e e  is g r e a t e s t  a t  t h e  en ds  o f  t h e  ro d s  o r  
needles ,  a t t r a c t i n g  th e re  s teel  o r  i ro n  filings ,  b u t  d i m i n is h i n g  
in p o w e r  as th e  d is ta n c e  f r o m  th e  e x t r e m i t i e s  is i n c r e a s e d ,  an d  
ce a sin g  a l t o g e t h e r  m i d w a y  b e t w e e n  t h e i r  e n ds .  T h e  e x 
t re m it ie s  o f  th e  rods o r  n e e d le s  a r e  c a l le d  i ts  p oles  ; m id w a y  
b e tw e e n  t h e m ,  w h e r e  t h e  f o rc e  ce a se s ,  is c a lle d  t h e i r  m a g n e t i c  
eq u a to r .  A  l ig h t  n eed le  m a g n e t i s e d ,  s u c h  as is u s e d  in th e  
m a r i n e r ’s c o m p a s s ,  p ro p e r ly  b a l a n c e d  an d  su s p e n d e d  by  its  
centre  is ca l le d  a  m a g n e t i c  n e e d le .  W h e n  n o t  re s t r a i n e d  it  
ra n ge s  i t se lf  n e a r l y  p a ra l le l  t o  a  l in e  j o i n i n g  th e  n o r t h  and  
south p oles  o f  the  e a r t h ,  on e  e n d  o f  t h e  n e e d le  p o i n t i n g  t o  the  
north ,  th e  o t h e r  end  d i r e c te d  to  t h e  s o u t h  p ole .  T u r n e d  fro m  
its d i re c t io n  an d  th e n  re le a s e d ,  i t  r e s u m e s  a g a in  i ts  n a t u r a l  posi- . 
tioji o f  p o i n t i n g  n o r th  a n d  s o u th .  T h e s e  en d s  o r  p o le s  o f  a  
m a g n e t  a r e  re s p e ctiv e ly ,  a t t a c h e d  t o  th e  p oles  o f  t h e  e a r t h  to  
w hich t h e y  p o in t ,  a n d  a r e  re p e l le d  f r o m  th e  o p p o s i te  poles  
re c ip ro c a l ly .  I n  tw o  m a g n e t s  th e  c o r r e s p o n d i n g  p o le s ,  i f  a p 
p ro a c h e d  to  e a c h  o th e r ,  w o u ld  e a c h  re p e l  th e  o t h e r  an d  a t t ra c t .  .

’ the o p p o site  pole  o f  t h e  o t h e r  m a g n e t ”  I t  is to  tlhs  a t t r ib u te  
of th e  m a g n e t  t h a t  th e  e a r th  o w e s  its f o r m  o f  a n  ob la te  
sph eroid .  T h e  e a r th  b e i n g  a m a g n e t ,  th e  m a te r ia ls  c o rn p o s im r  
its c r u s t  in th e  n o r t h e r n  h e m i s p h e r e  L a v e  b e e n  a t t r a c t e d  t o 
w ards th e  s o n -h  p ole ,  a n d  t h e  m a t t e r  in t h e  e a r t h 's  c r u s t  in 
the s o u th e rn  h e m i s p h e r e ,  b e i n g  also  m a g n e t i c ,  h a v e  b e e n  at-  
t r a d e d  to w a r d s  t h e  n o r t h  pole .  T h m e  f  e v e s  b e i n g  equal  
and h a v i n g  c e a s e d  at t h e  e q u a to r ,  th e  m a t t e r s  b r o u g h t  by th e m  
re sp e ct iv e ly  f r o m  t h e i r  s e v e ra l  h e m i s p h e r e s  h a v e  been  
a c c u m u l a t e d  a n d  d e p o s i te d  in t h e  e q u a t o r i a l  r e g io n s  o f  th e  
earth ,  w h ic h '  m a s s  o f  m a t t e r s  h a s  so m u c h  i n c r e a s e d  th e  
equatorial  d i a m e t e r  o f  t h e  e a r t h  t h a t  i t  e x c e e d s  t h e  p o la r  
d ia m e te r  in le n g t h  2 0  m ile s .  I t  is p ro b a b le  t h a t  t h e  m a t e r i a !

? U  thus r e m o v e d  f r o m  t h e  o o le s  o f  th e  e a r t h  to  its  e q u a to r ,  h ove

d / r  0

I -
/  b L .Ù

Digitized by Google



[ ¿ k  m u  V* - J i  ( \  m i g a y' J S A

, , r  /
" * ^ ' U f '- . . v f 7 > i j W j

100

bo h o l l o w e d  on t th e  c ru s t  o f  the e a r t h  a t  tlie p ole s  in to  b a s in s  
t h a t  seas  h a v e  h e r n  fo rm e d  in t h e m ,  w 1 1 i<■ 11 h a v e  b e e n  filled  

’ w ith  w a t e r  Jr--m the  P a c i f ic  o c e a n  t h r o u g h  i h l i r i n g ' s  s t ra i ts ,  a n d  
A t l a n t i c  o c e a n  b y  th e  G u l f  S tream .-  A s  t h e  p l a n e t s  a r e  all  
d o u b tle s s  fo rm e d  u p o n  t h e  s a m e  p r in c ip le  as t h o s e  on  w h i c h  

p  / j  th e  e a r th  is e s ta b lis h e d ,  a n d  as w e  k n o w  t h a t  s im ila r  d itfer-
/ )  ' e n c c s  e x is t  b e tw e e n  th e  e q u a to r ia l  a n d  p o l a r  d i a m e t e r s  o f
"b ‘ th e se  orbs  t o  t h e  e x t e n t  o f  - 5  m ile s  in M a r s ,  6 0 0 0  m ile s  in  

J u p i t e r ,  a n d  7 6 0 0  m ile s  in  S a t u r n ,  w e  m a y  r e a s o n a b l y  i n f e r  
t h a t  m a g n e t i c  ati r a c t io n  a n d  re p u lsio n  h a v e  i n c r e a s e d  t h e i r  
e q u a to ria l  d ia m e te r s  a t  th e  e x p e n s e  o f  t h e i r  p o l a r  d i a m e t e r s  
in th e  p r o p o r t i o n s  m e n t i o n e d ,  a n d  th a t  l ik e  t h e  e a r th  t h e y  a r e  
all n c o s m o s ,  a n d  o w e  t lm ir  a x i a l  a m i  o r b i t u a l  r o t a t i o n s  t o  
m a v n m i s m ,  and n o t  to  g r a v i t a t i o n .  In  th is  in c r e a s e  o f  m a t t e r  
in th e  e q u a to r ia l  r e g io n s  o f  t h e m  p l a n e t s  o f  o u r  s y s t e m ,  w e  
h a v e  th e  m o s t  c o n c lu s iv e  e v id e n c e  th a t  th e  a t t r a c t i o n  o f  m a t 
t e r  in th ese  orbs  is to  t h e i r  r e s p e c t iv e  e q u a to rs ,  a n d  n o t  to  t h e i r  
r e s p e c t i v e  c e n t r e s  as N e w t o n  su p p o sed .  •

"W hen w e  r e g a r d  th e se  immense d ifferen ces  in th e  e q u a to r ia l  
a n d  p o la r  d i a m e te rs  o f  th e  p la n e ts ,  J u p i t e r  a n d  S a t u r n — t h a t  o f  
J u p i t e r  b e i n g  6 0 0 0  m ile s ,  a n d  t h a t  o f  S a t u r n  7 5 0 0  m ile s ,  
w e  lo piii to  c o m p r e h e n d ,  in a  s h u n t  d e g r e e ,  th e  id e a  o f  t h e  
G re a t  >r in p l a c i n g  th e s e  p la n e ts  a t  simh i m m e n s e l y  g r e a t  
d i d  an vs from t h e  su n ,  w h ile  l i e  in ve s ts  t h e m  w i t h  a  m a g n e t 

' ism so t r a n s e e n d a n t l y  p o w e rfu l  in its a t t r a c t i o n s  an d  re p u ls io n s ,
' ; t h a t  t h e i r  r e v o l u t i o n s  a r o u n d  th e  sun  a r c  p e r f o r m e d  w i t h  a  

m a rv e l  oils c e r t a i n t y  a n d  e x a c t i t u d e .  T h e  l a w  o f  m a g n e t i c  
a t t r a e t i  >n a n d  re p u ls io n  b e t w e e n  o b je c ts  b e i n g  in v e rs e ly  a s  * 
th e  s-puare o f  t h e  d i s t a n c e ,  t h o s e  d is ta n t  o rb s  m u s t  L a v e  a  
p r o p c i h n g  o r  re p e l le n t  p o w e r  a t  t h e i r  g r e a t e s t  d is ta n c e s  f r o m ,  
th e  su n  o f  a l m o s t  in fin ite  m a g n i t u d e ,  to  b r i n g  t h e m  w ith in  
th e  a t t r a c t i v e  p o w e r  o f  th e  su n ,  so as to  pass o v e r  s u c h  
imme-n c sp a c e s  in t h e i r  a l lo t te d  t im e s .  I t  is t h e  re p e l le n t  
p o w e r  o f  m a g n e t i s m  t h a t  r e t u r n s  t h e m  t o w a r d s  t h e  sun .

“ S o u i l i a r  p oles  o f  a  m a g n e t  re p e l ,  a n d  c o n t r a r y  p o le s  
a t t r a c t  one a n o t h e r ;  m a g n e t i c  poles  a lw a y s  o c c m q in  p airs .  I f  
a  m a g n e t  he b r o k e n  in to  m a n y  p ie ce s ,  e a c h  f r a g m e n t  is fo u n d  
to  h a v e  its  n o r t h  a n d  s o u th  p oles .  •

“ M a g n e t i c  a t t r a c t i o n  a n d  re p u ls io n  v a r y  i n v e rs e ly  as  th e  
s q u a re  o f  th e  d is ta n c e  b e t w e e n  t h e  m a g n e t  an d  th e  b o d y  
a t t r a c t e d  o r  re p e lle d .

“  I f  in tw o  m a g n e t s  o f  eq ual  s t r e n g t h ,  t h e  n o r th  p ole  o f  o n e
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of th e m  b e  p la c e d  in  c o n t a c t  w i th  th e  s o u th  p ole  o f  t h e  o t h e r  
m a g n e t ,  all  a t t r a c t i v e  fo rc e  will d is a p p e a r .  R e m o v e  th e  
c o n ta ct ,  a n d  t h e  m a g n e t i c  fo rc e  is r e s t o r e d  in e a c h  o f  th e  
m ag n ets .

“ I f  a p ole  o f  a  p e r m a n e n t  m a g n e t  is p la c e d  n e a r  t o  t h e  e n d  
of a la ir  o f  .soft i ro n ,  th is  b a r  w ill  b e  m a g n e t i z e d  b y  i n d u c t i o n , 
the end o f  t h e  s o f t  b a r  n e x t  to  t h e  p o le  o f  th e  m a g n e t  h a v i n g  
there an  o p p o s i te  p ole  to t h a t  o f  t h e  m a g n e t s ,  w h ile  a t  th e  
other end o f  t h e  i ro n  b a r  w ill  h e  fo u n d  a  c o n t r a r y  m a g n e t i c  
pole. M a g n e t i z a t i o n  b y  i n d u c t i o n , m a y  b e  effected  t h r o u g h  a  
plate o f  g la s s ,  w o o d ,  m e ta l ,  &■*., w i t h o u t  d e t r i m e n t .  T h i s  
condition v a n is h e s  as soon as th e  m a g n e t  is w i t h d r a w n .

“ B e s i d e s  i ro n  a n d  s teel,  n ic k e l ,  c o b a lt ,  m a n g a n e s e ,  c h r o 
m iu m , p l a t in u m ,  o x y g e n  g a s  a n d  m a n y  o t h e r  s u b sta n c e s ,  suffer  
a t t ra c t io n  b y  a  m a g n e t .  H e a t  p o w e rf u l ly  in flu e n ce s  m a g n e t 
ism. A  m a g n e t  i f  h e a te d  to  re d n e ss ,  lose s  all i ts  m a g n e t i s m ,
and a  re d  h o t  ball  is n o t  a t t t r a c t e d  b y  a  m a g n e t .  ,

*■ *» ’
“ E v e r y  m a g n e t i c  .su b s ta n c e  h a s  its l i m i t  o f  t e m p e r a t u r e ;  

thus c o b a lt  d o e s  n o t  c e a s e  to  be a t t r a c t e d  a t  a  w h ite  h e a t ;  iron  
ceases to  b e  a t t r a c t e d  a t  a  ro d  h e a t ;  c h r o m i u m  j u s t  b e lo w  a  
red b e a t ;  n ic k e l  a t  3 5 0 °  F a h r e n h e i t ; a n d  m a n g a n e s e  is n o t  
a t t r a c t e d  on a  w a r m  s u m m e r  d ay .  H e n c e  i t  is p r o b a b le  t h a t  
certa in  s u b s ta n c e s  w h i c h  do n o t  a p p e a r ,  u n d e r  o r d i n a r y  c i r 
c u m s ta n c e s ,  to  be  a t t r a c t e d  b y  a  m a g n e t  w o u ld  be a t t r a c t e d  I f  
th e ir  t e m p e r a t u r e  w a s  r e d u c e d  to  a  su fficien tly  lo w  d e g re e .

“ A  m a g n e t i c  n e e d l e  te n d s  to  se t  i t s e l f  in a  line  w ith  th e  
poles o f  th e  e a r th ,  an d  i f  m o v e d  f r o m  th is  p o s it io n  r e t u r n s  to  
it, as i f  it w a s  in th e  p re s e n c e  o f  a n o t h e r  m a g n e t .  T h is  is. d u e  
to the m a g n e t i s m  o f  th e  e a r t h — in fa c t ,  t h e  e a r t h  is a  h u g e  ' 
m a g n e t ,  th e  poh*s a n d  e q u a to r  o f  w h i c h  do n o t  c o i n c i d e - w i t h  ( 
the g e o g r a p h i c a l  p oles  an d  e q u a to r .

“  T h e  m a g n e t i c  m e r id ia n  o f  a  p l a c e  is a  v e r t i c a l  p la n e  w h ic h  
passes t h r o u g h  th e  tw o  p o le s  o f  a  h o r i z o n t a l l y  s u s p e n d e d  
m a g n e t i c  n e e d le  at  this  p l a c e ,  a n d  w h i c h  b e i n g  c o n t i n u e d  in  
both  d ire c t io n s  w ill ,  o f  c o u r s e ,  p ass  t h r o u g h  t h e  m a g n e t i c  
poles o f  th e  e a r th .  T h e  m a g n e t i c  m e r i d i a n  o f  a  p l a c e  w ill  
not c o in c id e  w i th  its g e o g r a p h i c a l  m e r i d i a n ,  a n d  th e  a n g le  
form ed h y  th e  tw o  m e r id ia n s  is c a l le d  th e  m a g n e t i c  d e v i a t i o n , 
v a r i a t i o n  o r  d e c l i n a t i o n , a t  th is  p la c e .  *

“ T h e  v a r i a t i o n  o f  t h e  noodle  d o e s  n o t  a lw a y s  r e m a i n  th e  
sam e. I n  th e  y e a r  1 5 8 0  ( th e  first y e a r  in  w h i c h  a c c u r a t e
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o h m r  vat ions w o re  in rule) t h e  n o rth  end o f  th e  noodle  d e v ia te d  
H  1 -V to  th e  o a - t  o f  th e  t r u e  n orth  in L o n d o n .  I n  1 0 2 2  the  
d e v ia t io n  w a s  (j ’ e a s t  o f  th e  n o r t h ,  a n d  in L ' 0 9  ti n m w /m -h e  
noiali polo c o in c id e d  w ith  th e  ge ograph ical]  n o r th  p ole .  In  
1 0 0 2  it  h a d  p a sse d  to  0 ° w e s t  o f  n o r th .  In  1 7 0 5  it w a s  2 0 : 
w m f ; an d  in l : T o  it  a t t a i n e d  its m a x i m u m  w e s te r l y  d e v i a t i o n —  
2 1 ' 4 1 / .  I t  is n o w  returning* to th e  n w ’th . In  LmO the  
vrnsf. b y  u e v u d h w  w a s ' 2 2 ° On';  a n d  i:i O L o r ,  L ’T L  the d e 
v ia tion  o b s e rv e d  a t  th e  I v o r  L d > w r\ a m ;y  w a s  2 0 °  I S '  7 " .  
-This is th e  m u e u r  v a r ia t io n  o f  th e  i i n ' i e t h  n eed le .  A  d e li 
c a te ly  s i t -p e n d e d  m a g n e t  m a y  be ob.wiwed to  u n d e r g o  ari 
a n n u a l ,  d a i ly ,  a n d  e v e n  h o u r l y  v a i i n t w u .

“  Tf a  s teel  n e e d le  h e  a c c u r a t e l y  ha.laneed a b o u t  a  h o r i z o n t a l  
c e n t r e ,  a n d  ho t h e r e  m a g n e t i z e d ,  it v.dli no l o n g e r  h e  in h o r i 
z o n ta l  o o u il ib r 'u u i .  I n  L o n d o n  th e  n o rth  end o f  th e  n e e d le  
will d : p d o w n ,  f o r m m g  an  a n g le  o f  m o r e  t h a n  bo , w ith  a  
h o r iz o n ta l  p la n e .  T h e  a n g le  a\ hieli a  m a g n e t i c  n e e d le ,  
c a p a b le  o f  veitfnuil m o v e m e n t ,  b / y / / w /  ? u o / /g )  m a k e s  w ith  a  
h o r i z o n t a l 'p l a n e  is ca l le d  th e  a n g le  o f  i m i ' n a t i o n  o r  d i p .  T h e  
vertienl p la n e  in a v hi eh th e  n e e d le  m o v e s  m u s t  c o in c id e  w i th  
t h e  m a g n e t i c  m e r i d i a n  o f  t h e  p la c e .

“ T h e  dip v a r ie s  in d iffe re n t  p a r t s  o f  t h e  w o r ld .  I f  w e  
c o n v e y  a  d i p p in g  n e e d le  n o r t h  o f  L o n d o n  t h e  dip i n c r e a s e s ;  
if, on th e  o t h e r  h a n d ,  w e  g o  s o u t h  o f  L o n d o n  t h e  dip  
d im in ish e s . ;  ari: th e  m a g n e t i c  e q m h o r  t h e r e  is no  dip, th e  
n e e d le  is p e r f  «4ly h o r i z o n t a l ; a n d  s m u h  ot  th e  e q u a t o r  t h e  
s o u th  p ole  o f  th e  n e e d le  b e g in s  to  dip, and th e  dip in c r e a s e s  
as w e g o  f a r t h e r  so u th .  .T h u s  th e  dip a t  L o r n  is 0 ° ,  a t  L i m a  
1 0 °  3 0 ' ,  a t  th e  C a p e  o f  Good H o p e  3 4 %  an d  a t  H u d s o n ’s L a y  
b e tw e e n  89° a n d  9 0 ° .  .

“  T h e  n t a r j h d i e  ¡ y > h s  o f  t h e  e a r t h  a r e  th o s e  p o in ts  on  t h e  
e a r t h ’s s u r fa c e  a t  w h i c h  a  d ip p in g  n e e d le  a s s u m e s  a v e r t i c a l  
p o sitio n .  T h e  n o r th  m a g n e t i c  p ole  w as  d is c o v e re d  b y  S i r  
J a n i e s  R oss ,  in  1 8 3 0 .  I t  is s i tu a te d  in lo n g itu d e  9 0 °  4 T  w e s t ,  
la t i tu d e  7 9 °  n o r t h .  T h e  s o u th  m a g n e t i c  p o le ,  is as  y e t ,  
u n k n o w n .  .

“ T h e  m a g n e t i c  e q u a t o r  o f  t h e  e a r th  is a  l in e  c o n n e c t i n g  all  
th o s e  p la ce s  on  t h e  e a r t h ’s s u r fa c e ,  a t  w h i c h  t h e r e  is n o \ iip .  
I t  is an  i r r e g u l a r  c lo s e d  c i r c u l a r  line c u t t i n g  th e  t e r r e s t r i a l  
e q u a t o r  a t  f o u r  p o in ts .  T h e  dip  o f  a  m a g n e t i c  n e e d le  is  
s u b je c t  t o  b o th  s e c u l a r  a n d  p e r io d ic  c h a n g e s .  T i m s  in 1 / 7 0  
it w a s  7 1 °  5 1 '  in  L o n d o n ;  a h u n d r e d  y e a r s  la te r ,  i t  w as  7 8 °
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30', and in 1723, it reached a maximum of 74° 4*2'. In 1^00,
i t  liad d e c r e a s e d  to  7 0 °  3 5 ' ,  a n d  in O c to b e r  1 8 7 1 ,  th e  dip  
r e g i s t e r e d  a t  th e  Ix e w  O b s e r v a t o r y  w a s  (37° 5G' 3 " .  T h e  dip  
a ls o  u n d e r g o e s  a n n u a l  a n d  d a i ly  c h a n g e s .

“ I f  a  h o r i z o n t a l l y  suspended m a g n e t i c  n e e d le  b e  m o v e d  
f r o m  its p o s i t io n  o f  re s t ,  it  r e t u r n s  to  it,  p a ss e s  it ,  an d  os c i l 
lates  b a c k w a r d s  an d  fo rw a rd s  a c ro s s  t h e  f in al  p os i t io n  o f  rest 
ill th e  m a g n e t i c  m e r i d i a n  o f  th e  p la c e  ; in  f a c t ,  it bee«>m. s a  
h o r i z o n t a l  p e n d u lu m  o s c i l la t in g  u n d e r  t h e  in f lu e n c e  o f  t h e  
e a r t h 's  m a g n e t i s m .  I t  h a s  b e e n  p r o v e d  t h a t  th e  in t-m sh  v o f  
th e  e a r t h ’s m a g n e t i s m ,  a t  a n y  t w o  p la c e s ,  is p r o p o r t i o n ;1! to  
t h e  s q u a re  o f  th e  n u m b e r  o f  o s c i l la t io n s  m a d e  b y  t h e  sa m e  
m a g n e t i c  n e e d le  a t  th e s e  p la ce s .

“ V a r i o u s  d e t e r m i n a t i o n s  o f  t h e  i n t e n s i t y  o f  t h e  e a r t h ’s 
m a g n e t i s m  p r o v e  t h a t  th e  fo rc e  in c r e a s e s  a s  we pass  f r o m  th e  
e q u a to r  t o  th e  p o le s ,  as in a n  o r d i n a r y  m a g n e t .  T h u s  if th e  . 
i n te n s i ty  -at P e r u  be  t a k e n  .as  u n i t y ,  th e  i n t e n s i t y  in  L o n d o n  
will be r e p r e s e n t e d  b y  L o o t ) ,  a n d  a t  B a f f i n ’s B a y  b y  1 . 7 0 7

“ A ll  m a t t e r  is affected  b y  a  p o w e rf u l  m a g n e t ,  b u t  w h ile  ' \ ck 

m a n y  s u b s ta n c e s  ( i ro n ,  n i c k e l ,  m a n g a n e s e ,  o x y g e n  g a s ,  k c . , )  f ,  
a r e  a t t r a c t e d ,  o t h e r  s u b s ta n c e s  ( b is m u th ,  c o p p e r ,  h y d r o g e n ,
& cM) a re  r e p e l le d  b y  b o t h  poles  o f  th e  m a g n e t .

“  I f  a sm a ll  b a r  o f  i ro n  o r  o t h e r  a t t r a c t e d  s u b s t a n c e ,  he su s 
p e n d e d  b e tw e e n  th e  p oles  o f  a  m a g n e t ,  t h e  b a r  w ill  s e t  i t s e l f  . 
a j r b t l h /, t h a t  is w i th  its  l e n g th  in a  l ine  j o i n i n g  th e  t w o  pffies.
I f  on th e  o t h e r  b a n d  a b a r  o f  b i s m u t h  o r  o t h e r  rep elled  su b -  /  "
s t a n c e  bo s u s p e n d e d  in a  l ik e  p o s i t io n ,  i t  w ill  sot  i t s e l f  e < ¡ u o ¡ n r i - ‘ '
a l l y ,  t h a t  is a t  r i g h t  a n g le s  to  a  l in e  j o i n i n g  t h e  p oles  o f  th e  
m a g u e d ,  b e c a u s e  as  it  is re p e l le d  b y  b oth  p o le s ,  it  will ‘ 
e n d e a v o r  to  k e e p  as fa r  a w a y  f r o m  t h e m  as p o ssib le .  P u c k  
b od ie s  a re  c a l le d  d i a - m a g n e t i c ”

In P r o f e s s o r  T y n d a l l ’s i n t r o d u c t i o n  to  h is  “ R e s e a r c h e s  on  
D i a - M a g n e t i s m ,”  w r i t i n g  o f  P r o f e s s o r  F a r a d a y ,  h e  s ta te s ,
44 T h a t  h a v i n g  laid  h old  of th e  f a c t  o f  re p u ls io n ,  he i m m e d i 
a te ly  e x p a n d e d  a n d  m u lt ip l ie d  it.  l i e  s u b je c te d  b od ie s  o f  th e  
m o s t  v a r io u s  qualit ies  to th e  a c t io n  o f  Ids m a g n e t ;  m i n e r a l  
m ils ,  a c id s ,  a lk a l ie s ,  e th e rs ,  a lc o h o ls ,  a q u e o u s  s o lu t io n s ,  g la ss ,  
p h o s p h o r u s ,  re s in s ,  oils, e s se n ce s ,  v e g e t a b l e  a n d  a n im a l  
t issu es ,  a n d  fo u n d  t h e m  all a m e n a b le  to m a g n e t i c  in flu en ce .
H o  k n o w n  solid  o r  liquid  p ro v e d  in se n sib le  t o  th e  m a g n e t i c  
p o w e r ?  W h e n  d e v e lo p e d  in sufficien t s t r e n g t h ,  all th e  t issu es
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o f  1 1 ** h u m a n  b o d y ,  t h e  b l o o d — t h o u g h  i t  c o n ta in s  i ro n —  
in c lu d e d ,  w e re  p r o v e d  to  be d i a - m a g n c t i e ,  so th a t  i f  yo u  co u ld  
s u sp e n d  a m a n  b e tw e e n  th e  p o le s  o f  a  m a g n e t ,  his  e x t r e m i t i e s  

‘ w o u ld  r e t r e a t  f ro m  th e  p o le s ,  u n ti l  h is  l e n g t h  b e c a m e  e q u a to 
r i a l / ’ t h a t  is to  s a y ,  h o r i z o n t a l l y  p e r o e n d i c u l a r  to  th e  m a g n e t i c  
m e r id ia n .

F r o m  t h e  dip  o r  i n c l i n a t i o n  o f  th e  m a g n e t i c  n e e d le  on  
v a r io u s  p a r t s  o f  t h e  e a r t h ’s s u r f a c e — as m a g n e t i s m  is a d u al  
f o r c e — w e in fe r  t h a t  o n e  o f  i ts  p o le s  is a t t r a c t e d  b y  th e  
m a g n e t i s m  e x i s t i n g  in t h e  u p p e r  a t m o s p h e r e ,  w h ile  th e  o t h e r  
is a t t r a c t e d  t o  t h e  m a g n e t i s m  in  t h e  c r u s t  o f  th e  e a r t h  
b e n e a t h .  A t  F c r u  th e  dip is .0 °, o w i n g  p r o b a b l y  to  t h e  

• / h e a t  in  t h e  i n t e r i o r  o f  t h e  e a r t h  u n d e r  P e r u ,  w h i c h  is 
f r e q u e n t l y  m a n ife s te d  in  t h e  m o s t  v io le n t  e a r t h q u a k e s  a n d  

, h j f  7 v o l c a n i c  a c t io n ,  an d  h e a t  w e  k n o w  d e s t r o y s  m a g n e t i s m .  A s
" 1 " th e  dip o f  th e  n e e d le  in e i th e r  h e m i s p h e r e  in cr e a se s  f r o m  t h e

m a g n e t i c  e q u a t o r  t o w a r d  th e  p o le s ,  i t  is o b v io u s  t h a t  th o  
(  m a g n e t i s m  in t h e  u p p e r  a t m o s p h e r e ,  as  w ell  as in  th e  c r u s t  o f
- th e  e a r t h ,  a lso  i n c r e a s e s  in a  l ik e  p r o p o r t i o n ,  a t t r i b u t a b l e

^  d o u b tle s s  to  t h e  i n c r e a s e d  c o ld ,  b o t h  o f  th e  u p p e r  a t m o s p h e r e
 ̂ a n d  th e  c r u s t  o f  th e  e a r t h  in h ig h  la t i t u d e ,  a n d  as n e g a t i v e

' y ' ' ' e l e c t r i c i t y  a n d  m a g n e t i s m  a re  b o t h  a s s o c ia te d  w ith  e x t r e m e
J ' cold ,  w e  find  h e r e i n  a n  e x p l a n a t i o n  o f  t h e  dip o f  th e  m a g n e t i c  

i '' n e e d le .

l ' r  ,<■ I n  t h e  a t t r a c t i o n  a n d  r e p u ls io n  o f  th e  m a g n e t i c  n e e d le ,
1 ' h o r iz o n ta l ly ,  a t  t h e  m a g n e t i c  e q u a t o r  to w a r d s  t h e  n o r th  a n d

c o u th  p ole s  o f  th e  e a r t h ,  w e  h a v e  a  d ual h o r iz o n ta l  fo rc e .  I n  
t h e  d e v ia t io n  o f  th e  n e e d le  e a s t  o r  w e s t  o f  n o r t h  o r  s o u t h ,  w e  
h a v e  a n o t h e r  d u a l  f o rc e  a c t i n g  h o r iz o n ta l ly .  I n  th e  c lass  o f  
s u b je c ts  c a l le d  d i a - m a g n e t i c ,  w h ic h  a r r a n g e  t h e m s e lv e s  at r i g h t  
a n g le s  t o  t h e  m a g n e t i c  m e r i d i a n ,  o r  e q u a to r ia l ly  as i t  is  
t e r m e d ,  .we h a v e  a n o t h e r  d u a l  fo rc e  a c t i n g  h o r iz o n ta l ly .  I n  
th e  dip o f  t h e  n e e d le ,  w h i c h  is n o t h i n g  a t  th e  m a g n e t i c  
e q u a to r ,  b u t  w h o s e  a n g l e  w i t h  t h e  h o r iz o n  i n c r e a s i n g  t h e r e 
f r o m  as w e  a d v a n c e  t o w a r d s  e i th e r  p ole  till it  r e a c h e s  1 0 ° o r  
a q u a d r a n t  o f  a  c i r c l e ,  w e  find a n o t h e r  d u al  fo rc e  w i t h  o n e  
set o f  p o le s  in  t h e  f r o z e n  c r u s t  of  t h e  e a r t h ,  w h ile  an  o p p o s i te  
set o f  p o le s  is in  th e  e q u a lly  f ro z e n  r e g io n s  o f  th e  a r c t i c  a n d  
a n t a r c t i c  u p p e r  a t m o s p h e r e  o f  o u r  p la n e t .

T h e s e  f o r c e s ,  w i t h  e l e c t r i c i t y  a n d  h e a t ,  all  d e v e lo p e d  b y  
l ig h t  a n d  c o n t r o l l e d  b y  t h e  o m n i s c ie n t  w i s d o m  o f  th o  
A l m i g h t y ,  a r e  t h e  p o w e r s  w h i c h  r e g u l a t e  t h e  m o t io n s  o f  o p r  
p l a n e t  a n d  p r e s e r v e  i t  in  i ts  i n t e g r i t y .
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W e  m a y  w ell  d isp e n s e ,  t h e r e f o r e ,  w i t h  t h e  w lm le  t h e o r y  o f  
c e n t r ip e t a l  a n d  c e n tr if u g a l  th re e s ,  a n d  o f  th e  a n  ran ; !  m  f m a t t e r  
b y  w e ig h t ,  w h i c h  c o n t in u a l ly  is b e in g  c h a n g e d  w ith  th e  fo rm s  
an d  p osit io n s  it  a s s u m e s ,  th e  s a m e  s u b s t a n c e  b e i n g  a t  o n e  t i m e  
solid a n d  fixed  to  th e  e a r t h ,  th e n  liquid  a n d  m o v a b l e  on its  
su rfa ce  a n d  a g a in  g a s e o u s  a n d  f lo a t in g  in  i t s  a t m o s p h e r e  
ab ove  it. .

I n  c o n n e c t i o n  w ith  th is  su b je c t  o f  m a g n e t i s m ,  it ;s  c u r io u s  
to  o b s e rv e  t h a t  in th e  a n im a l  a n d  v e g e t a b l e  k i n g d o m s  t h e  
fo rm s  o f  th e i r  p ro d u c t io n s  all c o n f o r m ,  iu a  g i o a t e r  o r  le s se r  
d e g re e ,  to  t h e  ty p ic a l  fo rm s  o f  ellipsoid s ,  o r  o b .m e  s p h e ro id s ,  
as m a n ife s te d  in th e  p la n e ts .  E x a m i n e  t h e  l o r n . -  . f  e a r  t re e s .  
V e r t i c a l  o r  h o r iz o n ta l  se ctio n s ,  w h e n  t h e y  a re  in t a i l  leaf ,  
w ou ld  d isc lose  c u r v e d  lines,  w h i c h ,  i f  ta n g e n tird  t o  th e  e x 
t r e m i t i e s  o f  t h e i r  leafy b ra n c h e s ,  w o u ld  r e p r e s e n t  t h e  e l e m e n t s  
o f  an  e llipse— in s o m e  eases  e l o n g a t e d ,  in  o t h e r s  a p p r o a c h i n g  
n e a r l y  to t h e  f o r m  o f  a  c i r c le .  S o  w i t h  th e i r  l e a v e - ,  h o w e v e r  
l o n g  a n d  n a r r o w  t h e y  m a y  b e ,  th e  e l e m e n t a l  c h a r a c t e r  o f  th e  
ellipse is a p p a r e n t  in  t h e m .  T h e  f ru i ts  t h e y  L e r r  L a v e  all  
s im ila r  c h a r a c t e r i s t i c s .  T h e  a p p le ,  t h e  p e a c h ,  t h e  pmir, th e  
a p r ic o t ,  th e  n e c t a r in e ,  a n d  i n d e e d  all th e  s to n e  fru i ts ,  h a v e  
sh ap es  c o r r e s p o n d i n g  n e a r l y  to  th e  ellipsoid .  T h e  rm td »earing  
t r e e s ,  f r o m  th e  c o c o a - n u t  t h r o u g h  t h e  w a l n u t s ,  h i c k o r i e s ,  
p e ca n  n u ts ,  c h e s t n u t s  a n d  b e e c h e s ,  a l l  p r o d u c e  f r u i t s  w h i c h ,  
in t h e i r  o u t e r  fo r m s ,  p a r t a k e  o f  t h e  c h a r a c t e r  o f  e liips-bds,  o r  
o b la te  sp h e ro id s .  T h e  coffee b e r r y ,  t h e  o l iv e ,  th e  fig ,  th e  d a te ,  
a l T c o r r e s p o n d  in t h e i r  g e n e r a l  fo rm s  to  th e  s a m e  t y p e .  A  m o n g  
w h a t  a re  ca l le d  v e g e ta b le s ,  f r o m  t h e  e n o r m o u s  m e l o n ,  in all  
its v a r ie t ie s ,  t h r o u g h  t h e  p o d - b e a r i n g  p la n ts ,  t h e  ee .lm age ,  &c.,  
th e  s a m e  ty p e  is visible .  S o  iu  t h e  r o o t s  a n d  t u b e r s ;  th e  
tu rn ip  is an  o b la te  sp h e ro id ,  th e  p o t a t o  c o m m . c d y  an  ellip 
soid ,  as  a r e  a lso  t h e  c a r r o t  a n d  th e  p a rs n ip .  I n  t h e  seeds o f  
th e  fa m ily  o f  g r a p e s ,  as  w ell as in t h e i r  le a v e s ,  t h e  s a m e  f o r m s  
are  fo u n d .  T h e  b u n c h e s  o f  g r a p e s ,  a s  w e l l  as  t h e i r  b e r r ie s , '  
a re  a h  o f  th e  s a m e  c h a r a c t e r i s t i c  f o r m .  T a k e  e v e n  the* g r a s s e s  
— in w h i r h  m a y  b e  i n c lu d e d  th e  c e r e a l s .  T h e i r  lo n g  mid n a r 
ro w  l e a r n s  a r e  a ll  e l l ip t ic a l  in  f o r m ,  t h o u g h  t h e y  m a y ,  in s o m e  
c a se s ,  be p o in te d  a t  t h e i r  o u t e r  e x t r e m i t i e s .  T h e^ o  lo n g  leaves  
a s s u m e  th e  f o r m  o f  a  s e m i-e ll ip se ,  in  t h e i r  c u r v a t u r e  f r o m  th e  
s te m  o r  b ra n c h e s ,  f r o m  w h i c h  t h e y  g r o w ,  t o w a r d s  th e  g r o u n d .  
So i t  is w ith  th e  l o n g  blades  o f  m a i z e  o r  I n d i a n  c o r n ,  the  s u g a r  
c a n e ,  an d  s o r g h u m .  T h e  l e a v e s ,  f r u i t s  a n d  b r a n c h e s  o f  t r e e s ,  
for th e  m o s t  p a r t ,  h a v e  an  i n c l i n a t i o n  t o w a r d s  t h e  e a r t h ,  a m i  
a r e  c o m m o n l y  p e n d a n t .  T h e i r  t o p s  a r e  a t t r a c t e d  u p w a r d s ,
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a w l  a 1'-;' f r e q u e n t l y  v e r t i c a l .  "Wdiv d o  t h e i r  b r a n c h e s  e x t e n d
L r e r n h v  n  l d o w n w a r d s ,  w h ile  t k - i r  t r u n k s  a n d  s u m m i t s  
iisi-nitd w  r t ic a l ly  in t h e  a t n n s p h e r e  ? A n d  w h y  do t h e i r  
Leaves e n d  fru i ts  h a n g  d o w n w a r d s ?  I s  i t  n o t  b e c a u s e  o f  t h e i r  
rn tvrn e d e  c o n d i t i o n ?  K o w ,  t h e  l e a v e s ,  f ru i ts  a n d  b r a n c h e s  u f  
t r . -w ,  v f f  ii p u n u e  h o r i z o n t a l ,  o r  s l ig h tly  i n c l i n e d  d i n  m ie n s ,  
m a y  be - apposed to b e  d i a - m a g n e i i c ,  aiid  u n d e r  t h e  i n h a e n c o  
o f  th e  h o r i z o n t a l  c u r r e n t s  o f  m a g n e t i - m  t h a t  Set e q u a :  r ia l ly  
to  t h e  i,i:i\ i i d i c  m e r i d i a n ;  w h i le  t h e  t r u n k s  a n d  s u r n n w s ,  r e 
p elled  by  t h e  m a g n e t ) - m  o f  t h e  e a r t h ,  a r e  a t t r a c t e d  b y  th e  o p 
p o s i te  m :  g a c C - m  o f  t h e  v . p y  r a l o e  e ¿ L - t o , a n d  r is e  v e i  in-ally .  
T h e s e  toa> f  »revs, v a r y i n g  in Intern by,  p r o d u c e  all th e  n  nultanf  
d i r e c t i o n s  w h i c h  t h e i r  b r a n c h e s  a s s u m e  in t h e i r  d e v c h  p m e n t .  
F i u i t s  <-f t r e e s ,  b e i n g  e l l i j ) S o i d a l  i n  fo r m ,  ( w h ic h  is t h e  c o m 
m o n  lb**m o f  s im p le  m a g n e t s , )  a n d  g e n e r a l l y  p e n d a n t  v e r t i c a l l y ,  
w h e n  t . y  f a l l  to  t h e  g r o u n d  a r e  a t t r a c t e d  t h e r e  L y  th e  s u p e 
r i o r  M a g n e t i s m  o f  th e  e a r t h ,  an d  re m a in  on  i t  b y  th e  s a m e  
a t t r a c t i o n ,  u n le ss  r e m o v e d  f r o m  it b y  a  s u p e r io r  fo rc e .

I f  tl ) -»v is a n y  t r u t h  in  th e  s t o r y  o f  S i r  I s a a c  H e w t o n  h a v 
i n g  Lee: i ]. il to th e  a d o p tio n  o f  his t h e o r y  o f  g r a v i t a t i o n ,  a n d  
o f  c e n t .  A .-m l a n d  c e n tr if u g a l  fo rces ,  h y  t h e  s ig h t  of. an  a p p le  
fa l l in g  f ro m  its t r e e  to th e  g r o u n d ,  i t  is to  h e  l a m e n t e d  t h a t  ho  
did  not i n v e s t ig a t e - t h e  fo rc e  w hn-L  e x p a n d e d  th e  seed ,  c a u s e d  
its  g e r n / n a t i o n ,  p u s h e d  i t  f r o m  th e  soil ,  (w h e re  h y  g r a v i t a t i o n  
it. should  h a v e  re m a i n e d ,)  a n d  d iv e r te d  its d e v e l o p m e n t  u p 
w a rd s  a n d  l a te r a l ly ,  f o r m in g  its f ru i t -h u d ,  b lo s so m  a n d  fru i t ,  
a n d  ho!  ̂ ng  th e  la t t e r  su s p e n d e d  hi th e  a ir ,  unaiTectcd  hy ra in ,  
h a il  o r  w in d ,  till in i ts  m a t u r i t y ,  its g r o w t h  c o m p l e t e d ,  it fell  
to  th e  e a r th ,  b y  th e  a t t r a c t i v e  p o v w r  o f  t h e  s a m e  fo rce  w h ic h  
h a d  r e ] k lied its p a r e n t  t r e e  f r o m  th e  soil. I l a d  h e  d on e  so ,  
w e  m i g h t  n o t  n o w  b e  c o m p e l l e d  to  b e g in  a n e w  {lie  s tu d y  o f  
t o r r c s t n a l  ] l iysics ,  a f t e r  h a v i n g  a b a n d o n e d  th e  l e a r n e d  sp e c n  
la t ion s  o f  th is  c e l e b r a te d  p h i l o s o p h e r

H o w ,  in th e  a n im a l  k i n g d o m ,  w e w ill  b e g in  w i th  m a n ,  w h o ,  
w e  1 1  a t  w r  o u rs e lv e s ,  is t h e  h i g h e s t  d e v e l o p m e n t  o f  a n im a l  life.  
A s  he s ta n d s  e r e c t  u p o n  his  fe e t ,  i f  avo su p p o se  a  v e r t i c a l  p lan e  
to  be pa d t h r o u g h  his p e rs o n  la te ra l ly ,  th e  c u r v e d  line so  
proclue, d, t a n g e n t i a l  to  liis p r o m i n e n c e s ,  w o u l d  be an e llipse .  
T h e  r e v o lu t io n  o f  t h a t  ellipse, on i ts  lo n g e r  a x is ,  w o u ld  p r o 
d u c e  a n  ellipsoid .  H o w ,  t h a t  ellipsoid  is,  d u r i n g  th e  life ot  
t h e  m a n .  a m a g n e t ,  w i t h  op p o site  poles  a t  its  h e a d  an d  feet ,  
e n d  v a n  ms p a r t s  o f  his  b o d y  a r c  a lso  s e p a r a t e  m a g n e t s ,  b u t  
in  b a n n o 1 >y w i th  th e  c h i e f  m a g n e t .  H i s  legs  a r c  a  h o rs e  sh o e
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m a g n e t ,  w i t h  t h e  polos  in th e  foot,  a n d  t ! 1 o five tv  s o i c n T i  
o f  his feet  c o n s t h i d e ,  t o r  c a d i  lo o t , '  A a r  lm r ; m -  m eg -  
u cis .  A l i e n ,  f r o m  dis >rdrrcd h e a l »; i, the m a r  . a e 1 m ; t < i udeT  
leg* is n o  l o n g e r  p r o d u c e d ,  p a ra ly s is  o f  t h a t  l im b  i ■ - ; . 1' , a m i  
t h e  c o n t r a c t i l e  a n d  e x p a n d  ve p o w e r  o f  tin* m u  ~ cd s  is no  
l o n g e r  a c t e d  u po n  b y  th e  c i c c t r i c i i y  o f  t h e  Hyshem. l  a rm s  
funiK'U a i 'o t h e r  h o m e  d r> e  m a r e w i , am i t lie fi\ a i, o ' u e a c h  
L a n d  em i-U duie ,  e a c h ,  four L o m e  n o ; j  m a g n e ts ,  V ' m  m e  poles  
a t  th e  e x t r e m i t i e s .  T h e  o p t ic ,  nasal  a n d  a u d i l m v  m -rves ,  in  
e a c h  p a ir  r e s p e c t iv e ly ,  e o n s i n u l e  a  h orse  sh o e  i ’ ' 1 -■ i. T h e  
g e n i t a l  e r y a n s  a r e  e a c h  a, S e p a ra te ,  b u t  v e r y  p o w e m u  m a g n e t ,  
a n d  a re  ellipsoid s  in  f o r m .

I n  q u a d ru p e d s ,  th e  fore le y s  a re  a h o r s e  s h o e  n w m e t ,  as also  
a r e  the. h in d  legs .  T h e  split ho. A  o f  th e  r u m i u m . s  m  a t m  
h o rse  ►hoe m a g n e t s ;  so  a r e  t h e  ro u n d  h oofs  o f  *. o a  , c,  tho  
ass,  tlie m u le  a n d  t h e  :w h m , wl hi t h e i r  p o le s  p e r f i g  io  t h e  
r e a r ,  in - '-ead  o f  to  t h e  f ro n t .  A  lai rul Iiorh'mnml ro .  :i n o f  a  
q uad rug d t h r o u g h  his l a  ml, lm* k m id  b o d y ,  w on. ; d e v e lo p  
an  eilipbi -al c u r v e .  T h e  j a m s  o f  a n i m a l s  a r e  m ;  made h o m e  
sh o e  m'»carets. A  s e r v e d ,  w h ich  is also  a n  ell ipse ;  1 , b a  m a g 
n e t ,  an d  w h e n  i t  is co i le d ,  e w h  o f  its  coils  p r e - e .w m  fp.} e l l im  
soidal f  irm. T h e  s a m e  ty p e  ru n s  t h r o u g h  t h e  fern ¡ i c m l  t r i la  s, 
an d  t h e  fo rm s  o f  t h e  fishes ever\ win re p n d a k e ,  m o r e  o r  loss,  
o f  th e  e l e m e n t a r y  c h a r a c t e r  o f  t h e  ellipsoid .

In  th e  i n v e s t ig a t i o n  o f  t h : s su b /g e t  it  w ill h e  fo u n d  th a t  th e  
a t t a c h m e n t  o f  a n im a ls  to  th e  eaiuh, a-id  t h e i r  L m n n o f  hm u p o n  
it,  a r c  d ue to m a g n e t i s m ,  a n d  n >t to  g r a v i ta t io n .  i t  w ill  bo 
o b s e rv e  1 , t h a t  in all a n im a ls ,  t h e i r  b od ies ,  w b h h  a r e  th e ir  
h eaviest  p a r ts ,  a re  th e  l a rh n v d  r e m o v e d  f r o m  t i e  m  'a ce  o f  
th e  e a r th ,  w h ich  co u ld  n o t  be t h e  c a re  i f  th e y  w e i o  head to  th e  
e a r th  hv the a t t r a c t i o n  o f  th e i r  w e i g h t  o r  g r u v h y .  .As h A w -  
to iiT  rule  is t h a t  th e  a t t r a c t i o n  o f  g r a v i t a t i o n  is p o m  w w  n a l t o  
th e  m a m  o r  w e ig h t ,  a n d ,  as t h e  h e a d ,  n e c k ,  b o d y  a n d  th ig h s  
a re  the h e a v ie s t  p a rts  o f  th e  a n im a l ,  t h e y  m o u l d  be n e a re s t  to  
t h e  e a r :h ,  w h i c h  it  is k n o w n ,  t h e y  a re  n ot .

Idow, w h y  is th is  t y p e  so u n i v e r s a l — as w ell  in  p la n e ts  as In  
w h a t e v e r  th a t  h as  life u p o n  t h e m ?  Is  i t  n o t  b ceu m  c o f  m a g 
n e t is m ,  t h a t  lias d e v e lo p e d  th is  f o r m  a n d  i ts  m o d d h a g  ions ? 
I )o e s  n o t  th e  m a g n e t i s m  o f  t h e  a t m o s p h e r e  c on ti  ol th e  m o v e 
m e n ts  o f  .birds b y  its  a t t r a c t i o n s  a n d  r e p u l s i o n s ;  o f  th e  se a ,  
which, is h ig h ly  m a g n e t i c ,  th o s e  o f  th e  fishes a m i  m a r i n e  
a n im a ls  w h ich  i n h a b i t  i t ;  a n d  o f  b o t h ‘ th e  a i r  a n d  the la n d ,  
t h o s e  o f  th e  a n i m a l s  w h o  l ive  u p o n  th e  la n d ,  a n d  o f  th e  p la n ts
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w h ic h  a r c  d e v e lo p e d  in its s o i l?  M a g n e t i s m ,  t h e r e f o r e ,  is a n  
e l e m c :  : < >f life, in p lan ts  a n d  a n im a ls ,  a n d  is on e  o f  th e  m o t iv e  
pow er'i  o f  p la n e t a r y  a n d  s te l la r  m o v e m e n t s  in  th e  u n iv e rs e .

L o t  us n o w  r e t u r n  to  M o s e s  an d  his  b o o k  o f  G e n e sis .  I n  
t h e  2  1 G ia p te r  a n d  7 th  v e r s e ,  h e  s a y s :  “  A n d  th e .  L o r d  G o d  
f o r m e  d m a n  o f  th e  s l im e  o f  t h e  e a r t h ,  a n d  b r e a t h e d  in to  his  
fa c e  th * brenr.li o f  l i fe ;  a n d  m a n  b e c a m e  a  l iv in g  s o u l .”  A n d  
in  t h e  u ls t  v r e ,  iw T h e n  th e  L o r d  G o d  c a s t  a d e e p  sleep u p o n  
A d a m ,  a n d  w lw n  h e  w a s  fast  a s le e p ,  ho t o o k  on e  o f  his r ib 3  

. a n d  f r ! d up l im b  fo r  i t . ”  A n d  in the  2 2 d  v e r s e ,  “  A n d  t h e  
' L o r d  G o d  b u il t  th e  r ib  w h i c h  he t o o k  f r o m  A d a m  in to  a  

w o m a n ,  a n d  b r o u g h t  h e r  to  A d a m . ”  W h e n  w e  r e m e m b e r  t h e  
h i s t o r y  o f  M o s e s ,  his b i r t h  o f  Is ra e l i t i s h  p a r e n t s ,  in th e  p r o 
v i n c e  i f  G o s h e n ,  b o r d e r i n g  on th e  D e l t a  o f  t h e  r i v e r  N i l e ;  
t h e  a t t e m p t  o f  his m o t h e r  to  sa ve  h im  f r o m  th e  d e s t r u c t i o n  
d e c r e e  I by P h a r a o h  a g a i n s t  all th e  m a le  c h i ld re n  o f  th e  H e b r e w s ,  
b y  phii 'ing h i m  on  th e  r i v e r  N i le ,  in a  w a t e r  t i g h t  c ra d le  m a d e  
o f  p a p y ru s ,  a m o n g  th e  w a t e r  p la n ts  o f  t h a t  s t r e a m ; his d is
c o v e r y  b y  Pharaohus d a u g h t e r  as sh e  w a s  p r o c e e d i n g  to  b a th e  
in  th e  r iv e r  n e a r  b y ;  his d e l iv e ry  to  his  m o t h e r  to  be n u r s e d  
a n d  rea red ,  t i l l  lie sh o u ld  be o ld  e n o u g h  t o  b e  e d u c a t e d  as th e  
a d o p te  1 son o f  th e  P r i n c e s s ,  w h o  h a d  d is c o v e re d  h i m  in t h e  
r i v e r ;  his e d u c a t i o n  b y  th e  p r ie s ts ,  w h o  a t  t h a t  p e r io d ,  as a  
class ,  w e re  th e  m o s t  l e a rn e d  p e rs o n s  in E g y p t ;  h is  s u b s e q u e n t  
a b a n d o n m e n t  o f  th e  c o u r t  o f  P h a r a o h ,  a n d  fl ig h t  in to  th e  
d e s e r t ,  w h e r e  he p a ss e d  f o r t y  y e a r s  o f  his l i f e ;  his s e le c t io n  as  
l e a d e r  o f  his p eop le  in  t h e i r  f light f r o m  E g y p t ,  a n d  his  r e s i 
d e n c e  a m o n g  t h e m  fo r  th e  las t  f o r t y  y e a r s  o f  his life ; w e  a re  
n o t  s u r p r i s e d  t h a t  so le a rn e d  a  m a n ,  o f  s u c h  v a r i e d  e x p e r i 
e n c e s ,  .m ould  h a v e  b e e n  c h o s e n  to  c o n d u c t  s u c h  a  p e o p le  as  
th e  I s r a e l i t e s  o u t  o f  b o n d a g e ,  t o  a  la n d  f lo w in g  w ith  m i l k  a n d  
h o n e y .  *

I n  th e  t e m p l e s  o f  E g y p t ,  h e  h a d  d o u b tle s s  se e n  t h e  p r ie s ts  
o f t e n t i m e s  e n g a g e d  in m a k i n g  t h e i r  idols  o u t  o f  th e  s l im e  o f  
t h e  r i v e r  N ile . -P erh aps  h e  h i m s e l f  m a y  h a v e  a s s is te d  in t h e i r  
m a n u f  ‘tu r e .  Tie m u s t  h a v e  h a d  t h e  h i s t o r y  o f  h is  life  i m 
p a r t e d  to  h i m ,  a n d  th e  o o z e  o f  th e  r i v e r  on  w h i c h  h is  c ra d le  
h a d  re  d e d  m u s t  h a v e  b e e n  to  h i m  a f a m il ia r  o b je c t .  H e  k n e w  
t h e  p la s t ic  c h a r a c t e r  o f  i ts  s l im e,  h o w  e a s i ly  i t  c o u ld  be m a d e  
t o  a s s u m e  a n y  fo rm .  A n d  h e  w a s  p r o b a b l y  a c q u a i n t e d  w ith  
th e  q u alit ies  o f  t h e  v a r i o u s  m a t e r i a l s  c o m p o s i n g  it* v iz  : th e  
c a r b o n a t e  o f  l im e ,  f r o m  th e  b e d  o f  th e  r i v e r ,  t h e  r e m a i n s  o f  
fish a n d  re p tile s ,  re p l e t e  w i t h  p h o s p h a te s ,  a n d  t h e  v e g e t a b l e
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m a t t e r ,  in a l m o s t  e v e r y  s ta g e  o f  d c c o m p o f i t f  w. A A m ,  th c r o -  
fore ,  it  w as  re v e a le d  to  h im  b y  th e  A l m i g h t y  t h a t  he h a d  
fa r m e d  m a n  o u t  o f  th e  s l im e  o f  th e  e a r t h ,  ho co u ld  r - a d i l y  
u n d e rs ta n d  t i n t  D iv in e  p o w e r  c o u ld  f a d th m  a m a n  ou t  -f s u ch  
m a te r ia ls ,  b u t  t h e  i n v e s t in g  th is  m a n  o f  iL-sh m a d e  ml chiy  
w ith  life, b y  s i m p ly  b r e a t h i n g  in to  his fa ce ,  w as  su ch  a m a n i 
fe s ta tion  o f  p o w e r  as  m u s t  h a v e  c o n f o u n d e d  all his  r e a - o n i n g  
fa c u ltie s .

L e t  us see  i f  w e  c a n  fo rm  a n y  id e a  o f  h o w  this A'ih n a t i o n  
o f  th e  first m a n  w a s  c i le c to d .  I l e i n e m b c r  th a t  this is a- r e v e 
la tio n  o f  a  p h y sic a l  fa c t ,  a n d  in c o m m u n i c a t i n g  it 1 > n a n k i n d  
t h r o u g h  the  m e d i u m  o f  \[os<-s, t h e  C r e a t o r  d a l  not m an to  
m a k e  a n y  s e c r e t  o f  it, h u t  h as  left  i t  to  us to uis<-<>veg if  w e  
c a n ,  with*>ut d i s c r e d i t i n g  th e  a c t ,  o r  d isb e l ie v in g  the evolu
tion. L e t  us su p p o se  th e  first  m a n  to h a v e  b een  mud*' o u t  o f  
t h e  m a t e r i a l s  m e n t i o n e d .  I t c  is c o m p l e t a  in all idas ore a i a n s ;  
t h e y  a re  all p r e p a r e d  a n d  r e a d y  to w o r k  as soon  as mi a l k y  
shall he i m p a r t e d  to t h e m .  - T h i s  is d o n e  b y  “ b r e a f i f  >> in his  
face  th e  b r e a t h  o f  l i fe ,” a n d  “ th e  m a n  b e c o m e s  a livin *■ m i i L ”  
N o w ,  th e  first  in q u iry  is,  w h a t  is t h e  lu 'eath  o f  life ? ' . “ word
i n g  to  M oses ,  l ig h t  liad b e e n  c r e a t e d ,  t h e  e a r t h  h a d  i\ r e i v e d  
its  fo rm ,  th e  t h r e e  k i n g d o m s ,  a n im a l ,  v e g e t a b l e  a n d  m in e ra l ,  
w e re  defined, a n d  th e i r  fu n ct io n s  w e r e  b e i n g  p e r f o r m e d ,  ail  
a tm  >sphere e x is te d ,  an d  w e  m a y  su p p o se  t h a t  it AV;m •‘(insti
t u te d  to  fulfil all th e .  c o n d i t io n s  Avliieh a p p e r ta in  to  it at the  
p re s e n t  d ay .  I t s  e le m e n ts  w e r e  th e  s a m e  thmi as n ow . L i g h t ,  
w h ic h  f r o m  th e  b e g i n n i n g  h a d  b een  p a s s i n g  t h r o u g h  i e d e s t e l 
la r  a n d  i n t e r p l a n e t a r y  sp a c e s ,  Avitli i ts  in e o n co iv a h le  v e lo c i ty ,  
h a L  on e n t e r i n g  t h e  d e n s e r  m e d i u m  o f  th e  atm ospli-  p ro 
d u c e d  e n o r m o u s  f r ic t io n ,  by  w h i c h  e l c e H c i t y ,  a n d  su b se 
q u e n tly  m a g n e t i s m ,  h a d  b e e n  e v o lv e d  to  p e r f o r m  t o e  p a r ta  
a s s ig n e d  to t l ie m  in th e  D iv in e  e c o n o m y .  A l i e n  A d a m ,  th e re 
fore ,  w as  f in ish ed  in his s t r u c t u r a l  c o n d i t i o n ,  a n d  th e  blood  
lay in his h e a r t  an d  lu n g s ,  a r t e r i e s  a re l  v e in s ,  w i th o u t  u n t io n ,  
b u t  r e a d y  fo r  u se ,  all t h a t  w a s  n e c e s s a r y  w a s  to  fill Ids lung'3 
w ith  a t m o s p h e r i c  a ir ,  n e g a t i v e l y  e le c tr i f ie d ,  a n d  bib  a t  o n c e  
b e c a m e  e s ta b lis h e d  in  bis s y s te m .  T h i s  Avas d o n e  b y  hi entil
i n g  in liia fa c e  th e  b r e a t h  o f  life, t h a t  is t o  s a y  e !m o w p k  rio a i r ,  
w h ic h ,  c o n d u c t e d  b y  t h e  n o s tr i ls  a n d  t h e  m o u t h  t h r o u g h  t h e  
w in d p ip e  to  th e  lu ng s,  a n d  t h r o u g h  t h e  e y e s  a n d  e a r s  to  t h e  
b ra in ,  a n d  m e e t i n g  t h e r e  t h e  b lo o d  o p p o s i te ly  e le c tr i f ie d ,  th e  
c o n ju n c t io n  o f  th e s e  op p o site  e l e c tr ic i t ie s  p ro d u c e d  h e a t ,  w h ic h ,  
c o n s u m i n g  t h e  c a r b o n  o f  t h e  b lo o d  in  t h e  o x y g e n  g a s  o f  t h e  
a t m o s p h e r i c  a i r ,  f o r m e d  c a r b o n i c  a c id  g a s ,  t h u s  p u r i f y i n g  th e
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blood c a r b o n ,  i m p a r t i n g  to  it a  b o a t  o f  1 0 0 ° o f  t e m p e r a t u r e ,  
p o k l i w  /  e le c tr i f ie d ,  a n d  e x p e l l in g  f ro m  tlie l u n g s ,  t h r o u g h  th e  
m o u t h  an d  n o s t r i l s ,  t h e  carl tonic a c i d  g a s  w h i c h  h as  b e -n  th u s  
fo rm e d .  T h e  b lo o d ,  a f t e r  h a v i n g  b e e n  th u s  p u rif ie d ,  ru s h e d  
in to  th e  h e a r t ,  d r iv e n  b y  t h e  p o s i t iv e  e l e c t r i c i t y  o f  th e  lu n g s ,  
a n d  f r o m  t h e  h e a r t  fo rc e d  in to  th e  a r t e r i e s ,  f r o m  w h ic h  i t  w a s  
d is t r i b u t e d  to  all p a r t s  o f  t h e  s y s te m  fo r  i ts  re n o v a t i o n  a n d  
e u p p o r .  T h i s  a r t e r i a l  bh >od, s t a r t i n g  f r o m  th e  h e a r t  w i th  a  
t e m p w t u r o  o f  1 0 0 ° i v ,  ro lls  in th e  a r t e r i e s ,  p r o d u c i n g  fr ic t io n  
a n d  e v r iv im g  e le c tr ic i ty ,  s u p p ly in g  all th e  o r g a n s  o f  th e  bo ly  
w h h  v a r io u s  m a te r ia ls  fo r  t h e i r  r e n o v a t i o n  a n d  n u tr i t io n ,  a n d  
d e v c h y v n g  m a g n e t i s m ,  but ] » i n g  m o r e  h e a t  t h a n  it g e n e r a t e s ,  
&o tli ; 1 1  b y  th e  t im e  th is  a r te r ia l  M *< -d h a s  p a sse d  t h r o n r i i  t h e  
c a p ih  n*l. g i t n d h a s  e n te r e d  th e  vein s  to  r e t u r n  to  t h e  h e a r t ,  it lias  
lost  tw o  d .  g iv e s  o f  t e m p e r a t e r  ; 1 it r e t u r n s  to th e  h e a r t  as  
v e n om ' blood, w i t h  a  t c m p e iv O n -c  mi pp° D. T h is  loss o f  t w o  
d e g r e e s  e f  h e a t  in traveled e g t.dc b od y, c h a n g i n g  t h e  e le c 
t r i c i t y  o f  the b lood ,  b y  i n d u e d  . , T o m  b e i n g  p osit iv e  to  b e i n g  
n e g a t i v e ;  in th e  h e a r t  it b e co m i s a g a in  p o s i t iv e ,  a m i ru s h e s  

’ in to  th e  lu n g s  to m e e t  th e  n r .w r i v e  e l e c t r i c i t y  o f  th e  a t m o s 
p h e r ic  ra p w h e re  t h e  s a m e  p ro c e s s  o f  b u r n i n g  th e  emdmn o f  
th e  I r i 'v d  in th e  o x y g e n  ga s  o f  th e  a t m o s p h e r i c  a ir ,  p u r i f v i n g  
th o  b lo o d ,  d ri v i n g  it  b a c k  a g a in  in to  t h e  h e a r t  a n d  t h e n c e  
t h r o m b i  th e  a r t e r i e s  t h r o u g h o u t  th e  s y s t e m  as b e fo re ,  a n d  so  
on whi le life e x is ts  in its  n o rm a l  c o n d it io n .  T h is  is,  p ro b a b ly ,  
th e  p h y  'm l  life o f  m a n ,  as d e s c r ib e d  in th e  2 d c h a p t e r  a n d  7 th  
v e r s o  o f  th e  b o o k  o f  Geneses ; ' a n d  w e  find t h a t  e l e c t r i c i t y ,  
h e a t ,  a n d  m a g n e t i s m ,  a re  e sse n tia l  e le m e n ts  o f  i t ,  a n d  t h a t  
w it h o u t  t h e m  it  c a n n o t  e x i s t

D r .  Thro, in  his  c e l e b r a te d  e x p e r i m e n t  o f  c o n v e y i n g  c u r r c tr U  
o f  e le m r ic i ty  a lo n g  th e  spinal n e r v e s  o f  t h e  r e c e n t ly  e x  m u ted  
m ale-factor,  C ly d e s d a le ,  w h i le  th e  b od y  w a s  still w a r m ,  t h o u g h  
file w as i v  i not, p r o d u c e d  a  h o rr ib le  c a r i c a t u r e  o f  th e  o p e ra t io n s  
o f  life, b y  c a l l in g  in to  v io le n t  c o n t r a c t i o n s  t h e  m u s c le s  o f  th e  
face .  .Ad th e  e x p re s s io n s  ol ra g e ,  h a t r e d ,  d e sp a ir  a n d  h o r r o r  
w e re  d ^ h s le d  u p o n  th e  fe a tu re s ,  p r o d u c i n g  so r e v o l t i n g  a  
scen e  to ,t  m a n y  s p e c t a t o r s  fainted a t  t h e  s ig h t .  I n  l i k e ,  
m a n n e r  m u s c u l a r  c o n t r a c t i o n s  a n d  e x p a n s io n s  o f  t h e  l im b s,  
i m i t a t i n g  t h e  m o v e m e n t s  o f  a c t u a l  life,  w e r e  e x h i b i t e d ,  to  th e  
a s t o n i s h m e n t  o f  b e h o ld e rs .

T h e  in g e n io u s  p h y s ic is t ,  H i t t e r ,  o f  M u n i c h ,  in H a v a n a ,  c e le 
b r a t e d  l o r  his  e x p e r i m e n t s  in g a l v a n i s m ,  lias, t h r o u g h  t h e m ,  
a m o n g  o t h e r  t h i n g s ,  e s ta b l is h e d  th e  fa c t ,  t h a t  a  c o n s t a n t  de-
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ve] opt m nt o f  e lo c tr ie h  v  a c c o m p a n i e s  all th e  ] ►! s i * *:- •. 1 1 - •« 1 * >1 

life. N ow , as muym O hm i is dm  c lo n e d  b y  c u r rv n m  m' me<ori- 
c i ty ,  d f  Ih n v s ,  th a t  -in i im v h .y  the  le y s  o f  a n i m a l  ̂ h ■ e x p a n 
sion a n d  C o n tra c t io n  o f  t h m r  m u s i c s  p r o d u c e  IVi«; : i»#:i a n d  
e v o lv e  a n  e l e c t r i c i t y  opp mod to  t h a t  w h ich  has s* t. th m n  iu 
M i(»t i o ; i, a n d ,  a t  th e  a m  t i m e ,  t h e  c o n ju n c t io n  o f  th< '*• o p p o 
site < hmfrieitios a lso  d e v e lo p s  m a ir n e i is m ,  w h i c h  at om*o is 
net ol upon by  t h e  s u p e r io r  m a y :  ml imu o f  t ho c a n  in and i ten r e  
vm i he , v a  le y  hhir 1  f r o m  1 1 iO e a r : h  a n d  a n o t h e r  t la, ■ -d open  
i t ,  in loeona í io n , by th e  f'm-ir o f  m e o n i i s m ,  a n d  tin,' is r e 
p eated  an d  c o n t i n u a d  ad t i e  will o f  th e  a n im a l .

T h e  c e le b r a te d  n a f u r a l n f , P m r. L o u is  A y a s s i z ,  in h n  l e c tu r e s  
on t o o l o w o l o / y ,  s t a t e d ,  t h a t  t l ir  h e y iu n in y  o f  a n im a i  l iV  w as in 
an e y n  L e t  us se c  i f  w o c a n  <\ >;■ p e c h e n  d its tn u i s n m t  tibn in to  
life. T h e  s e x e s  a r c  o p p o s i te ly  c l e c u l h e d .  I n  t h e  1 unmn raen  
t h e  fe m a le s ,  f r o m  th e  p o s i t iv e  a n d  p e rs is te n t  c h a r a e n - r  o f  th e i r  
d e m a n d s ,  m a y  bo t e r m e d  p o s i t iv e ly  e ic c tr i i ie d .  TI o m ale s ,  
f r o m  th e ir  h a b i t  of n e g a t io n  or d e n ia l  of  t h e  w. n   ̂ oi th e  
fe m a le  y w h ich  is of too c o m m o n  o c c u r r e n c e ,  m a v  !e Lome d 
n c y a h w l y  c le e tr i l ie d .  T h o m  o p p o s i n g  c m d i i i m   ̂ c r e a t e  
sexu al  a t t r a c t i o n ;  w h e n  a  c o n j u n c t i o n  o f  th e s e  o p p o si te  e le c 
t r ic i t ie s  o c c u r s  in t h e  a t. of  c fuion, a c e r t a i n  d e g r e e  o t ‘ heat hs 
d e v e lo p e d ,  a n d  m a g n e t i s m  is also e v o lv e d — tlie oyy di m*n ¡.rayed 
f r o m  t i *e o v a r i u m  is m a y n m i z e d  a n d  p o si t iv e ly  e toeir itied ,  an d  
t h r o u g h  th e  F a l l o p i a n  t u n e s ,  e r n m y e d  b y  t h e  l iea t  o f  th e  
co i t io n ,  is c a r r i e d  m í o  th e  u te ru s ,  p r e p a r e d  t o  re c e iv e  it. 
T h u s ,  v i ta l iz e d  b y  th e  e l e c t r i c i t y  a n d  m a g n e t  i n n  time h a v e  
been i m p a r t e d  to  it ,  its  ow n  h e a t ,  a n d  t h a t  o f  the. m e n  is, in 
w h i c h  it  is d e p o si te d ,  c o n t i n u e  to p re s e rv e  th e  life v, hieh has  
th u s  h eii c a l le d  in to  b r in y .  iSueh, a lso ,  is th e  c o m m e n c e 
m e n t  o f  a n i m a l  m a g n e t i s m .  •

Phi V  >is P A y m o n d  s ta te s  “ 1 h a t  th e  e le c tr ica l  c u r r e n t  m a n i 
fests i m h f  in d ifferent d irect  m m ,  in th e  l im b s  o f  d i f - o m t  
a n i m e : and  w ith  g r e e t e r  in te n s ify  in s o m e  a u m m V  tl mi iu
Other.'.  T h e  e le c tr o -m o t iv e  forces  th us  o p e ra !  i n y i a the m u s - 
cíes  d e p e n d  u pon t h e  o p p o s i te  e le c tr ic a l  [? m a y m m  | c e d i 
t io n s  r y m y  b e tw e e n  t h e i r  huger m lin al  a n d  t i n m n m  
l io n s . '  {So, a lso ,  w ith  r e s p e c t  to th e  n e r v o u s  s y s te m ,  lie s ta te s  
t h a t  the* n e rv e s  a re  s u b je c t ,  in t h e i r  s e c t io n a l  a r r a n g e m e n t s ,  t o  
th e  s a m e  la w  as  t h e  m u s c l e s .  T h i s  m u s t  b e  u n d e r s t o o d ,  h o w  
e v e r ,  w ith  re f e re n c e  on ly  to  th e  e x e r c i s e  o f  t h e i r  i n h e r e n t  e le c 
t r o - m o t i v e  fo rc e s .  In  t r a n s m i t t i n g  t h e  m u s c u l a r  c u r r e n t  the  
n e rv e s  p e r f o r m  tli*e.part o f  i n a c t i v e  c o n d u c t o r s .  I t  is n o t  in 
th e  w h o le ,  or a la r g e  p a r t  o f  a m u s c le ,  t h a t  an e le c tr ic a l  cur
rent c a n  alone be shown t o  e x is t ,  but that every p a r t i c l e ,  th e
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m m - s t  -k d o r  f r a g m e n t ,  e v e n  w h a t  m a y  b e  c o n sid e re d  
mk-r< nc< >g,-, is eq ually  o b e d ie n t  to  e le c tr ica l  in flu e n ce .  * *
* *  lvo iy  m o v e m e n t ,  l o o k  o r  g e s t u r e ,  e v e r y  s e n s a t io n  o f
p a in  o r  p k - a m r e ,  e v e r y  e m o t i o n  h o w e v e r  t r a n s ie n t ,  a n d  p e r -  
ln q o  ev<-r\; th o u g h t  u n e x p r e s s e d ,  o r  w o r d  u t t e r e d ,  is m o s t  a s s u r 
ed ly  a c c o m p a n i e d  b y  t h e  d i s t u r b a n c e  o f  e l e c t r o - m o t i v e  forces.  
T h e s e ,  h o w e v e r ,  a r e  so m u c h  m o r e  feeb le  t h a n  a n y  w ith  w h i c h  
w e  h a v e  h k h e r t o  b e c o m e  a c q u a in te d ,  t h a t  in  th e  h e a l th ie s t  a n d  
m- wt a«>kvc, d u r i n g  a w e e k ,  o r  p e rh a p s  a m o n t h ,  t h e i r  c u m u 
la t iv e  c l k c r s  m a y  n o t  h e  equal to  t h o s e  e v o lv e d  b y  on e  s m a r t  
b lo w  o f  th e  h a n d  u p o n  a  t a b l e .”

M u c h  s p . d i l a t i o n  h a s  b e e n  e v o k e d  a n d  v a r io u s  e x p e r i m e n t s  
a t  d i i ic iv n r  t im e s  i n s t i tu te d ,  to d is c o v e r  a n d  e x p la in  tlie c a u s e  
o f  t h e  n a i f  can  n o rm a l  h e a t  o f  t h e  b o d y  o f  a  h e a l th y  a d u l t  p e r 
son , hiu h e re to f o r e  w ith  u n s a t i s f a c t o r y  re s u lts .  N o w ,  it s e e m s  
t o  m e  fl at th e  e x p l a n a t i o n  is n o t  a  difficult on e.  I t  w i l P b e  
a d m i t t e d  th a t  th e  re la t iv e  c a p a c i ty  o f  t h e  lu n g s  to  furnish  a t 
m o s p h e r i c  a ir  to  o x i d a t e  th e  b lood ,  a n d  o f  th e  heart, to  s u p p ly  
th e  p r o p e r  o u a n t i t y  o f  b lo o d  to  he so o x i d a t e d  in th e  lu n g s ,  is 

, co n srm it  in a h e a l th y  ad ult .  W h e n ,  t h e re fo re ,  th e  1 imp's a re  
filled to  t l u i r  g r e a t e s t  c a p a c i t y ,  w i t h  b lo o d  a n d  a t m o s p h e r i c  
a i r  in d k ih fio n  t h r o u g h  it ,  th e  m e e t i n g  o f  th e  n e g a t i v e  e l e c 
t r i c i t y  o f  th e  a i r  w ith  t h e  p o s i t iv e  e l e c t r i c i t y  o f  th e  H o o d  in  
th e  Im i'U . d evelop s  h e a t  a n d  m a g n e t i s m ,  a n d  t h e  o x i d a t e d  
blood b e c o m e s  p o s i t iv e ly  e l e c t r i f i e d ;  th e  c a rb o n  o f  th e  b lood  
u n ite s  w ith  a p o r t io n  o f  th e  o x y g e n  o f  t h e  a i r  in  th e  lu n g s ,  
a n d  b e -  c u e s  c a r b o n i c  a c id  g a s ,  also  p o s i t iv e ly  electr if ied .  
T liis  c h a n g e  also  d e ve lop s  h e a t  a n d  m a g n e t i s m ,  h a v i n g  b e e n  
p ro d u c e d  by th e  m e e t i n g  o f  o p p osite  e l e c t r i c i t i e s ; a p o r t i o n  o f  
th e  w a t e r  o f  th e  b lo o d ,  s e p a r a t e d  f r o m  it  d u r i n g ‘th e se  c h a n g e s ,  
is t a k e n  up by  th e  c a r b o n i c  a c id  g a s ;  a n d  t h e  c a r b o n ic  a c id  
g a s  and th e  o x i d a t e d  b lo o d ,  b o th  b e i n g  p o s i t iv e ly  e le c tr if ie d ,  
re p e l  ee-'h  o t h e r — t h e  b lo o d  b a c k  t o  t h e  h e a r t ,  to he th e n c e  
d i s t r i b u t 'd  b y  th e  a r t e r i e s  t h r o u g h  t h e  s y s te m ,  w h ile  th e  c a r 
b o n ic  ac id  g a s ,  a n d  th e  w a t e r y  v a p o r  i t  c o n ta in s ,  a re  e x p i r e d  
f r o m  the lu n g s  t h r o u g h  th e  m o u t h  an d  n o s tr i ls  in to  t h e  a t m o s 
p h e r e .  T h is  re p u ls io n  o f  t h e  c a r b o n i c  a c id  g a s  a n d  w a te ry  
v a p o r  f r o m  th e  lu n g s  is o b v io u s  to  e v e r y  one.  F o r  w h o  is 
t h e r e  th a t  c a n  h o ld  his b r e a t h  e v e n  fo r  a  s in g le  m o m e n t ?  A  
g r e a t e r - p o w e r  t h a n  m a n ’s w ill  f o rc e s  t h e m  f r o m  th e  flings, a n d  
t h a t  is th e  r e p e l le n t  p o w e r  o f  p o s i t iv e  e l e c tr i c i t y .  ~ T h e  o x i 
d a te d  b lood  is d r iv e n  in t o  t h e  h e a r t  b y  th is  s a m e  re p e l l e n t  
fo rc e .

I t  is t h e  e le c tr ic a l  a c t i o n ,  th e r e f o r e ,  in  th e  lu n g s  o f  th e  a t 
m o s p h e r i c  a ir  a n d  t h e  b lo o d  i n t e r m i n g l e d  in c o n s t a n t  r e l a t i v e
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quantities, t h a t  p r o d u c e s  t h e  u n if o rm  t e m p e r a t u r e ,  in all l a t i 
tudes, o f  (J 8 C F a h r e n h e i t  in a  h e a l t h y  a d u lt  p e rso n .

E l e c t r i c i t y  is t h e  c a u s e  o f  t h e  f lu id ity  o f  th e  L in e d  in the  
veins and  a r te r ie s .  V e n o u s  b lo o d  ta k e n  f r o m  th e  w i n s  am i  
left to i tse lf  b e c o m e s  solid, a n d  s e p a ra te s  in to  tw o  d ‘ iinet  
p arts ;  th e  s e r u m ,  o r  w a t e r y ,  b e i n g  o v e r  a n d  u p o n  th e  c .o t  or  
coagu lu m . T h e  s e r u m  is chiefly  waiter,  h o ld in g  a lb u n w u  in 
solution a n d  t h e  sa lts  o f  t h e  b lood .  T h e  c lo t  c o n t a i n -  .‘brin  
coloring m a t t e r ,  a  l i t t le  s c r u m  a n d  a  sm a ll  q u a n t i ty  o f  Milts. 
P ric k  a l in g e r  w i t h  a  n e e d le ,  a  sm all  d ro p  o f  b lood  e v a d e s .
It  is n e g a t iv e ly  electr if ied  ; on  b e i n g  e x p o s e d  t o ’t h e  a ir  im -mgn- 
tive e l e c t r i c i t y  in s ta n t ly  u n ite s ’ w ith  t h e  p o s i t iv e ly  ele*-: ik ied  
air in c o n t a c t  w i t h  th e  w a r m  s u rfa c e  o f  t h e  f in g e r ,  b - e t  is 
p roduced  b y  t h e i r  c o n j u n c t i o n ,  t h e  w a t e r y  p a r t  o f  the. s. rum  
is e v a p o r a te d  b y  th e  h e a t  a n d  t h e  d i s t r i b u t i n g  e lw -m y ;  ms ; 
and th e  c lo t  r e m a i n s  to  c o v e r  th e  p u n c t u r e  m a d e  I' - the  
needle, and to  p r o t e c t  th e  b lo o d  in  th e  v e in  f r o m  f u r t h e r  
injury b y  t h e  a c t io n  o f  th e  a i r  u p o n  it. H o w  m a n y  lives h ave  
been s a v e d  a f te r  u n c o n s c io u s n e s s ,  f r o m  t h e  loss  o f  h b o d  in 
wounds, h as  se iz e d  u p o n  t h e  s u i te re r ,  b y  t h e  e s ca p e  o f  th e  
6 erum  o f  t h e  b lood  t h r o u g h  e v a p o r a t io n  f r o m  elect rn ily, and  
the deposit  o f  th e  c lo t  u p o n  th e  lips o f  t h e  w o m b s ,  e io.dng  
them  a n d  p r e v e n t i n g  th e  f u r t h e r  flow o f  t h e  b lood  t h r o u g h  
them, a n d  th u s  a l lo w in g  n a t u r e  to  g a t h e r  up  its  r e m a i n i n g  
stren gth ,  a n d  to re s to r e  t h e  p a t i e n t .  H o w  th a n k f u l  w e  sho uld  
he to th e  C r e a t o r  for  th is  s im p le ,  w ise  a n d  b e n e v o le n t  p r o v i 
sion fo r  o u r  s a fe ty  in th e  o c c u r r e n c e  o f  b l o o d - le t t in g  in ju r ie s  1

A n  e m in e n t  s u r g e o n  o f  m y  a c q u a i n t a n c e  h a s  in fo r m e d  m o.  
that,  in cases  o f  d e a th  p r o d u c e d  b y  l i g h t n in g ,  th e  b m o d  r e 
mains fluid in th e  vein s  fo r  s e v e ra l  d a y s  a f t e r w a r d s ;  v b  m as,  
in cases o f  d e a t h  f ro m  d ise a se ,  th e  b lo o d  c o a g u l a t e s  so ul after-   ̂
wards. I k  h as  k n o w n  a  ease  in w h i c h  t h e  b lo o d  ivi. -¡ined 
fluid in th e  v e in s  fo u r  d a y s  a n d  s e v e ra l  h o u r s  sub seq m  m  to  
the d eath  o f  th e  m a n  b y  l i g h t n in g .  T in s  g o e s  t o  sh o w  ihafc in 
the a lo u n ce  o f  e l e c t r i c i t y  f r o m  th e  b lo o d ,  i ts  flow in th e  a r t e 
ries and veins b e c o m e s  r e t a r d e d ,  a n d  its  c o a g u l a t i o n ,  o r  even  
th ickening, w o u ld  s u d d e n ly  t e r m i n a t e  th e  life o f  an  a n im a l  in  
which it h ad  o c c u r r e d .  T h i s ,  n o  d o u b t ,  is t h e  c a u se  o f  p a r a l y s i s  

and a p o p le x y .  T h e  t r e a t m e n t  in s u c h  c a se s ,  th e r e f o r e ,  sh o u ld  
he th e  i n t r o d u c t i o n  o f  th e  o p p o si te  e l e c t r i c i t y  in th e  vein s  an d  
arteries to  r e s t o r e  th e  e l e c t r i c a l  e q u i l ib r iu m  a n d  c o n s e q u e n t  
fluidity o f  t h e  b lood .

I  h ave  s o m e w h e r e  m e t  w i th  th e  fo llo w in g  a n e c d o t e  o f  th e  
late E m p e r o r  F h e h o la s  I ,  o f  Liussia ,  w h ich ,  as it is p c r i m m i t  to  
the p re s e n t  d isc u s s io n ,  m a y  be in t r o d u c e d  h e re .  I t  is as f  A  iows :
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fl.o part  a fix? c tod  loses  its v ital !  tv. gain crime w t s  m ,  aw l a: y 
UXwm b e c o m e s  n e c e s s a r y .  T h e  a n im a l  ehwl rielty  t h a t  it *■ m  
wined has  d i s a p p e a r e d .  dhow, th e  h u m a n  h a n d  h as  one k m d  
•:i’ eleetl’ieity ; S1WW nr iee h as  th e  Opposite k in d  o f  clewni <e'; y. 
W II il th e se  o p p n s la a  .e leelr ie ities  a r e  b r o u g h t  t o g e t h e r  i'u e*-i  
ract hy f r i c t io n ,  as t h e y  w e re  in th is  in s ta n c e ,  h e a t  a n d  m e v -  
uetimi w e re  e v o lv e d ,  w h icli  h.eat w a n n e d  a n d  (expanded  
frozen n ose ,  and a s s o c ia te d  w ith  th e  m a a m m s m  t h a t  had  h e m  
developed., e x c i t e d  an  e l e c t r i c a l  c u r r e n t  in th e  c o a g u l a m d  
hkod in th e  ve in s  o f  the n ose  a n d  face .  o f f ■ *h th e n  l u n n i  to 
dew in its n a tu r a l  c o u rs e .  Y f h e n  this k w d o n  is t im e  <* ,il
lumed for a  sufficient l im e ,  the h e a l th  of : lw  l im b  o r  n ie m h  *r 
is res tored ,  thorn i f  h eat  f r o m  c o m b u s t io n  h a d  been a n p l ’e f  
w li is ca se ,  in s te a d  o f  h e a t  f r o m  e l e c tr ic i ty  e v o lv e d  by iric -  
* ‘ . as a b o v e  d e s c r ib e d .  it w o u ld  h a v e  re s u l te d  in th e  n rm w -

. .ion a n d  loss o f  the  l a d y ’s nose.

It  h as  b e e n  a b u n d a n t l y  s h o w n ,  b y  e x p e r i m e n t s  m a d e  hv  
f k t m g u w b c d  w i w i d s t s ,  t h a t ,  u n d e r  t h e  i n f  nonce  of* w e a k  c w -  
rerd' o f  e le c tr ic i ty ,  sa lts  ca n  ho re so lv e d  in to  th e ir  e o m p o m w t  
elements. In  this  w a y  a  c o m p o u n d  c a n  he s e p a r a te d  in m  ks, 
constituent a c id  an d  base. I t  h a s  also  b e e n  sho w n, by  L e c y n e i x  h 
that if an a c id  a n d  a lk a l in e  so lu t io n  be so p la c e d  th a t  th w e  
union is effected  t h r o u g h  th e  p a r ie te s  o f  an  a n im a l  m e m b r a n e ,  
or, in deed , o f  a n y  o t h e r  p o r o u s  d i a p h r a g m ,  a  c u r r e n t  of' eW<:- 
trr  m y is e v o lv e d .  T h is  lias b e e n  fo u n d  to be t r u e  w ith  all 
acids and  soluble  b ases .  X o w ,  D r.  G o ld in g  l a r d  a: sorts ,  th a t  
u with th e  e x c e p t i o n  o f  th e  s t o m a c h  an d  eu w m n , th e  w h w e  
extent o f  tlie m u c o u s  m e m b r a n e ,  is b a t h e d  w ith  an al Jut hue  
mir <-ns fluid, a m i  t h e  e x t e r n a l  c o v e r i n g  o f  ih e  b o d y  is as c; n- 
stanlly e x h a l i n g  an  a c id  fluid, e x c e p t  in th e  a x i l l a r y  an 1 
prfd r e g io n s .  T h  j m a ss  o f  th e  a n im a l  f r a m e  is th u s  p laced  

. ht iv/eeu tw o g r e a t  e n v e lo p e s ,  t h e  on e  a lk a l in e  a n d  th e  o f w r  
a<*i<p m e e t i n g  o n ly  at th e  m o u t h ,  n o s tr i ls  a n d  a n us .  l im in e ,  
has sh<>wn t h a t  th is  a r r a n g e m e n t  is q uite  c o m p e t e n t  t o : L :  
eve!vidon o f  e le c tr i  se y.

“ T h e  b lo o d  in a  h e a l t h y  s ta te ,  e x e r t s  a  w ell m a r k e d  a lk a l in e  
mil a on t c - t  p a p e r — h u t a  p ie ce  o f  m u s c u l a r  flesh c o n t a i n i n g  
a larg e  p r o p o r t i o n  o f  a lk a l in e  b lo o d ,  w h e n  it  is c u t  i:m> 
small pieces, a n d  d ig e s te d  in  w a t e r ,  th e  in fu sio n  th u s  Y>- 
ta im d  is a c t u a l l y  a c id  to  l i t m u s  p a p e r .  T h i s  c u r i o u s  c i r c u m 
stance is e x p la in e d  b y  th e  fa c t  a n n o u n c e d  b y  L i e b i g ,  t! V, 
a h h o u g h  th e  b lo o d  in t h e  v essels  o f  th e  m u s c l e  is a l k a f n e  
i b m  th e  t r ib a s ic  p h o s p h a te  o f  sod a ,  y e t  th e  p r o p e r  fluid- m  
secretions o f  th e  t issues  e x t e r i o r  to  th e  cuq dd aiw s a re  a m i
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’ y • a wars a v  r V i1 ; 11 ! 1 :g d d u d French aettv■og having
an - CU. \ m, ai ib • In i lai h Ì ;i -. V so at f f .  iv,i eiv!. ; i igg i,
arie ved‘ f u v at tic ■ bg -in ni ng <of V in: r. S '<m aft it h< r ar
ri \ a i. in ‘*om¡ mnv A'. ici a a d. o 1nan <»f i ce* party, dio pe» »cerned
to t bt,' g 1*0 U ti fs of 1C‘ \\ 11il or J\ Î: ice for waiving i- xa re iso.
V O .. T ln 1 ? !' “ ' V ■ l i . i  i 'c. ; ;,;.ta nd acts cove rod v•iíh sneve,
sciti ■ et wine h k  d resent !v fad mi. Tue air was cal m arid the

a h -r very ck, ! .

. 1. 1 1 } ! ’ (Olli’m of  Ihwr wM ik, t la ir an. niton yeas adtracted by
t . : 1 ; ¡ c u i ;  li ■( . (if ;a V iu ' : : ! i1 of v a v  die dm gibad it d mien,
wh - \.:n i ! ',> vs; d: ho ■ V a. V■ ry' tall and n Wierkably
lii.r ì ÌU<_: î ! k m rapidly; wry mudi ila
}L ■cd by Idy y d  V’era lice' 1' nd manilici', d a y  veo re re garding
i 1 "! ? s e e V f . ed. ' V, V io n 1,V ca ; : a 1 I » .o' to them tliyV .vive hita
tal <• o .f from bis ha nd a g11 lve, and ,- » oping h >ve lie gra -pod a
hau dm! of tì;1C li d [ and, n.•w! y faiben snow. Tins strange
nu o■cmimt so fui y nenn iio. 1 il i e i r
¿di; ■ t unaw; ire cd bis In \ 1 n ad .-■.I tliem, when. ‘ O ’i m
bef ■■IV the l a 1.y, lie 's m  a ■ ! , > ìy cia gt (d bis hand :Ili 0.1 wi.li
S! ,o V Upon la.O’ llOv g and 1».‘■■vu to rub it vigorous !V, í¡: Oe
sam lime say in g (■> ber iia F rem*h ;: vdadanic,  vour nose is
íV< v cu!" ihnr alten fo n d a g.- - imdrd 1»y what at first he though.t
was intended a ? a- g I’cat ite 1 :gmt y to the Ita!y, was al mut to re
r ̂ , > i ; h;  win il be be; ml dm Xj 1.mat 1ion wIdeli accora ten b cd it.
T b - j heperor h i d e das, f a V \ r W;as h, a began to rub 1»l i. lily the
no-. ‘ and f e e  e of ibe lady V»'ìt Il h i. ha. : ; d idled with sn «nee, to re-
Si o  i1w by tri ct ion, tb e prop e  r einmib.t ioil of the blood.. and thus
piv\'cut the V"rent il ijury tO the hai'ess face which the loss of
L  i iu »-;c woni ‘ Í < m/( dull. 1! y s!wfm euoouragingfv t i her, and
ca !1 ' n.g an at i -mdaut hm snit for las surgeon, and altet  the cir
cu] amm of dmi 1*L >-i1 in It r if e e vas re-established, si io was re-
tura ml to 1er a¡ »an iMeno, ■wldare siic■ received every attention,
by the Hinper*»r'f? orders, and in n hole  while she was entirely 
restored. iXove, why did l he L m p . T o r  rub her nose and face 
wbh snow; and wliy did lie take off bis glove from Lis hand 
to perform that ofeieo ?

Tr 1 1as been long knewn, that frozen limbs can be restored 
to their normal condition of healthy vigour by the application 
of snow or pounded ice to the part affected, when quickly 
rid »bed with the human hand; but it is not so well known why 
such an of ¡bet is thus produced.- Let us essay an explanation 
of it. "When a limb or member is frozen, the circulation of 
flic Hood in it ceases, and the hie of the limb or member is 
suspended; and unless its healthy action is speedily restored,
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• !.: part ailbctod loses its vitality. gangrene sots m, and a: :p..- 
union becomes necessary. The animal electricity that if c-c ;_ 
mined lias disappeared. How, tlic human Land lias one kind 
of electricity ; snow or ice lias the opposite kind of ekvwhmw 
When these opposing .eleWricifies are brought together in ew: 
fact hy friction, as they were in this instance, heat and mag
netism were evolved, which heat wanned and expanded ihe 
frozen nose, and associated vrith tlie magnetism that laid keen 
developed, excited an electrical current in the coagulate! 
idi*o!.l iii the veins of the nose and face, which then bmnm to 
trow in its natural course. AVhon this miction is thus emu 
tinned for a suklcicut time, the health of rim limb or memh y 
’is restored. h>ow if heat from combustion had been agpikm 
ei tins case, instead of heat from electricity evolved hy inic-
* m as above d e s c r ib e d .  it would hare resulted in the rnoivi-

-don and loss of the lady’s nose.

it has been abundantly shown, by experiments made hv 
listinguished Vmeirdsts, that, under the imhience of weak cur
rents of electricity, salts can bo resolved into their component 
elements. In this way a compound can be separated info its 
constituent acid and base. It has also been shown, ]>y Becrpiew h 
that if an acid and alkaline solution be so placed that their 
unmn is effected through the parietes of an animal membrane,, 
or, indeed, of any other porous diaphragm, a current of eh-e- 
tih-ky is evolved. This has been found to be true with all 
acids and soluble bams. Xow, Dr. Golding Bird a. sorts, that 
u with the exception of the stomach and coccum, the whole 
mrwut of the mucous membrane, is bathed with an alkaline 
am <*us He’d, and the external covering of the body is as con
stantly exhaling an acid fluid, except in the axillary an 1 
puhi■; regions. The mass of the animal frame is thus pirn* J  

. hi tween two great envelopes, the one alkaline and the okwr 
acid, inciting only at the mouth, nostrils and anus. Dunn b 
has dmwn that this arrangement is quite competent t o ;  hr 
ovoludon of cloctriohy.

“ The blood in a healthy state, exerts a well marked alkaline 
actk a on test paper— but a piece of muscular ile.li containing 
a huge proportion of alkaline blood, when it is cut iwe> 
small pieces* and digested in waiter, the infusion thus ob
tained is actually acid to litmus paper. This curious eircum- 
kance is explained hy the fact announced by Liebig, t! mt, 
although the blood in the vessels of the muscle is alkaline 
Irani the tribasie phosphate of soda, yet the-proper fuhk <m 
secretions of the tissues exterior to the capillaries are ami
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f; - •. , r of 1 .-, < ] •‘ d ‘‘,,r ami Imfic a«MK Tlius
i n * ’. . ;  y i . -  of 1 :! , -'A n We ha\e ]a vrl ad." of eVr{ rie currents.
i ; ! . ' 1C . i  h ‘ 1aitili al r-*c-thai c>f an lid 1 ihiid ext ari >r to
th \ . A w’ . h i• alh; i Ì i ; c • Mitent s. lt is tlitis very remurk-
;; .,n t . ; , a mm A i* si uHlld 'he ail e lee t rt >g< mi; : a] >î > i rat u u and
th;;i . - Ac add li ave two soil r< ■< s ot ' thè e 1 r e ( i d * i t y of the
n ; ■ ! i ‘ m s of ill. t; : n tor ill n ; oi*ei,, 'r. libres on the

a *d on the ■othm' the mut u;.d tacca c mi of two iluids
in « ‘ ■‘ ' C 1 ; -ai ca ïd ; ; h *ns. rJ :¡e ayeney of a muscle
i. . : a ’ ; ;* Ac ; 1A : \• ean no lone '• he deuied.

i. i c ■ . ■ > • ! : .- of t" ■'co y-four ho ; ; v< a eon.-idrrahle propor
ti Cl ' ' .. m e' V ex As from tl le su ria.-e of thè body.
rj m  ’ ! : d' re n *A ( - ’ ì m a m 1, ai * d is lia Me to yuvat va-
ri: A ' 1 4 ' 1 ’ < ’ d » to 4 | Mill.’ ’ , of watiT n.ay thus lie get
r ; Î «c i tl.., ; ' an . t he e\c a î : mi oi’ th: s acc mut of
f  M G " A*- ( to d; j ) i) the t ; t,nie (‘«eiiîiliaium of the
b . A', a * l t > m- ve A eitV of mu; e h higher terne »n than
tics' - i •V. e hv , • ’ ; o < -cl am ion. T as mra]mratión may ]»roba-
b M r  •. c r r î ■ 1 r.i- ■,'S o! lfoe M ■«‘Udei ly general !y i o 1»e de-
t e A ( , ii; t ■ h ' ! v. bv :mere ly i n A ■ ' i i.y a ]>erson and placing
him i ■ ( o O ;i , t A\lll'i ;li cm ideltsimt e Metromoter. iMhtf and
A h n m y mini ! V found tli e electr i e i ty of thè body thus ox-
a 1 ci > ’ <-1 ¡O l.o- p't .Ai t i vcd °A .ceiallv wli <ii the circulation had
1) n iX' Wd by P-art atdm y <A aAÒlr die■ stiiimlaiO s. J lonmcr,
a i, - : ’ ■oi 'l■ n\<■ ! foil ! i<l the, t in LAa ) ,expfM’imiMits on Idmself,
LA 1» A y v a s poidMvely eh' ci rie in 12.■ mf negative in 773, and
n u r ’ : U T' io o;ittl-eS; of tlie vai’iati«mis in thè eharaeter
of t) e «[A . trie. e» .¡Mir Ions of the bo, ly, a«huit of ready ex-
I1’' 1:c in dv \mrviny c<imp-Aid'< Ml oi* thè perydred ihiid.
Y  >r A  ' - • o î i • ■ in  ̂? a  ̂ it yv ;erallv doe s, si m 11e live acid, it, hy
its c r ‘1 ■ ’ 11 e *, av< >uhT h : IVC the* 1m>dy ] m »-î ! i vrly (]«‘ctric;
W ! 1 : A ' . ].’(■!’( 1 y■ cm da-im; iccirr;..1 sall, it would induce an
o; ; m i. ' O' >1 ! ( !* t b n. T he a »mira* y <’ t* t h e m  sta tem ei  its can he
ewdy ’ . A iAct b\' ]mams of ithe cleri! roi ¡uUerd7

44 id A aii v  od di -lied fact that, ill v , KMidenlly of eotnhustion,
d i< iiir  1.;(<■ ti\11 l o r  e v a p o r a t io n ,  th e  m<-re c o n t a c t  o f  Jieterogc-  
n eou s  «»ryauio m a t t e r s  is c o m p e t e n t  to  d is tu rb  e l e c t r i c  equi
l i b r i u m / '  -

44 YM ;it o v e r  m a y  b e  t h e  in f lu e n c e  o f  e l e c t r i c i t y  as  a n  agent  
in  ex<-‘ hey t h e  fu n c t io n  o f  d i g e s t io n ,  it is n o w  p r e t t y  distinctly  
m a d e  out th at  1 ] 1 o fu n c t io n  o f  d ig e s t io n  in  th e  s t o m a c h  is an 
a c t io n  a h ie d  t o  s im p le  .so lu t io n ,  o f  w h ic h  w a t e r — a proper  
t e m p e r  o :v ,  [ a lw a y s  a s s o c i a t e d  w ith  e l e e t r i e i i y ] — an d  a free 
a c id ,  tl ■ h y d r o c h l o r i c ,  p h o s p h o r i c ,  o r  b o t h ,  a r e  t h e  active
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agents. T e  possess  sufficien t  e v id e n c e  to  in d u c e  us  to  r e g a r d  
a c u r r e n t  o f  e l e c tr i c i t y  as t h e  m e a n s  b y  w h ic h  t h e  saline  c o n 
stituents  o f  th e  fo od  a re  d e c o m p o s e d ,  a n d  t h e i r  c o n s t i t u e n t  
acids, the  re a l  a g e n ts  in d ig e s t io n ,  set f r e e  in  t h e  s t o m a c h ,  th e  
soda o f  th e  d e c o m p o s e d  salts  b e i n g  c o n v e y e d  t o  th e  liver  to  
aid th e  m e t a m o r p h o s i s  a n d  d e p u ra t io n  o f  t h e  p o r ta l  b lood , an d  
cause th e  separation o f  m a t t e r  r i c h  in c a rb o n  in  t h e  fo r m  of  a  
saline c o m b in a t io n  in  th e  bile.  I t  also  appears, f r o m  v a r io u s  
e x p e rim e n ts ,  that in all cases  th e  see re te d  matters a re  always 
in ail op p osite  e le c tr ic  c o n d i t io n  f r o m  t h a t  o f  tlie b lood  fro m  
w hich  th e y  w e re  g e n e r a t e d . ”  ' .

C h e m ic a l  a c t io n  is m e r e l y  a  s y n o n y m  fo r  e l e c t r i c a l  a c t io n ,  
hence in all th e  fu n c t io n s  o f  th e  a n i m a l  b o d y  f ro m  its  b i tch  
till its d issolu tion ,  w e  m a y  o b s e rv e  th e  in flu en ce  o f  e le c tr ic a l  
cu rre n ts ,  t h e  d e v e lo p m e n t  o f  m a g n e t i s m  by th e  c o n ju m u h m  o f  
th e m , o p p o site ly  e le c tr if ie d ,  a n d  th e  p r o d u c t s  m o f  l i ■ U. In  
the iirst in sp ira t io n  o f  a t m o s p h e r i c  a i r  in to  t h e  h u m s  w h e re  
it e n c o u n t e r s  th e  b lo o d  o p p o s i te ly  ehmtri f e d ,  h e a t  an d  
m a g n e t is m  a r e  e v o lv e d ,  a n d  t h e  purified  b lood  lies on e  e le c 
t r i c i ty  w h ic h  rep els  i t s e l f  in to  th e  h e a r t ,  a n d  th e n c e  by th e  
arter ies  t h r o u g h  th e  s y s te m .  "W hen it  re a c h e s  tlm c: p id a r ie s  
it has lest m o r e  t h a n  tw o  d e g re e s  o f  its te m p '-ru tu rw  en d  b e i n g  
fore* d t h r o u g h  th e  c a p il la r ie s  in to  t h e  vein s  as v.vll by  th e  
repuhbui o f  th e  e l e c t r i c i t y  o f  the  a r te r ia l  b lood , as a;  v w > d  b y  
the op p osite  e l e c t r i c i t y  o f  th e  v e in s  a n d  th e  b lood  tin y  e< m tain ,  
the t e m p e r a t u r e  is in c r e a s e d  till it  r e a c h e s  1)8J o f  F a h r e n h e i t ,  
w h ich  it c a r r ie s  w i t h  it  to  th e  h e a r t .

M u w u l a r  e x e r c i s e  a c t iv e ly  e m p l o y e d  b y  t h e  c o n t r a c t i o n  an d  
expansion, o f  th e  m u s cle s ,  am i b y  t h e i r  f r i c t io n  a m o n g  t h e m 
selves, d evelop s  l a rg e  q u a n ti t ie s  o f  e l e c t r i c i t y ,  w h ic h  r e g i m e s  
a c o r r e s p o n d i n g  q u a n t i ty  o f  th e  o p p o s i te  e l e c t r i c i t y  o f  th e  a i r  
to n e u tra l iz e  it,  l ienee  tlie in s p ira t io n  o f  a t m o s p h e r i c  a i r  in to  
the lungs b e c o m e s  m o r e  ra p id  in  p r o p o r t i o n  to  the a c t iv i t y  o f  
the e x e rc is e ,  g r e a t  h e a t  is d e v e lo p e d  in th e  b o d y  b y  th e  c o n 
ju n c t io n  o f  th e se  o p p o s i te  e l e c tr i c i t i e s ,  w h i c h  e x p a n d i n g  all 
die tissues o f  th e  b o d y ,  l ib e ra te s  th e  w a t e r  c o n t a i n e d  in th e m  
and in th e  v i s c e r a  b y  e x o s  rnosis ,  w h i c h  th e n  exude-s t h r o u g h  
the  pores  o f  th e  sk in ,  as  p e r s p ir a t io n ,  c a r r y i n g  o if  th e  su rp lu s  
e le c tr ic i ty  t h a t  h a s  b e e n  p r o d u c e d  b y  t h e  v io le n c e  o f  th e  e x e r 
cise, and re l ie v in g  t h e  b o d y  f r o m  t h e  f u r t h e r  in e o n v e n ic n e e  of  
its in cre a se d  h e a t .  T h i s  p e r s p i r a t i o n  is a c id  in  s o m e  p a r ts  of 
the body a n d  a lk a l in e  in o t h e r  p a r t s ,  a n d  fu rn is h e s  th e  m o s t  
im m e d ia te  m e a n s  o f  g e t t i n g  rid  o f  th e  e x c e s s iv e  fre e  c u r r e n t s  
of  e l e c t r i c i t y  o f  th e  b o d y  a t  all t im e s .
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i 0 1d n y  an a d w f : of.feTei*., whil! ■ t u (, j,. E o r t  is suifbriny
1 ' : t t . ■ s t s : s ; i urn■ior lmat oV Ids : • ly its on dd b  n rbed i '' ‘ 1 cc-

4 •' si ;m ’ i o !, V i y d. »ss lm e n n, I i n 11 ; . !y a -k ;1 v  e< dd vs a ter : It
) ' Ik ■sau e t lie is M v  a te r ,  o \ E : ‘ >'.■y i k m i  died to  the < »ver-

n > ■1 1 o v  ns an d \ ie s c ra  o f Ids 1" my , is d e m a n d e d  b;V tb.o
i. i ’ - e i m  his n;i! urV, wllieh ] e p br > i ( , that  die  in en cn sed
1 •, t- t■' ' v e - ; ; - l  I'v t , ss c< ! d 'll). • O' ' U »« 1 11 msn t >pp; -M te eho i r id -
; j . - n s S mill Un s • i■nparnl tl.e b - m an 1 Vi and lib ■ rate
t (n‘ w s iO ’ t h e r m , o 11 t i ld e ] ; , m b - i \ k d ' t l .e  w a t e r  d , . ,. v

v. > d i e, my oil’ ili p m y d r a d - n  td ■k of r ]e* t r i c k ' / a n d
• ’ •S the im oy to ils norm ati t" ’c o ld  o. F o r  th is  r*. smm,

< - i \r . . r in i ;s  s  i! ; ; a n t i t a - m a l d a y s  be p rm c r ib , ■d in
CO! - i < o f  f e w ,  i > c u r r y  odd- t o e  - u:*{ !;m oh'rmkdiyp 1>; the
: i * 'ro d  ni is indsO n ,  ÎV VS'. ■ I as t^ ^uj ; ly i ■ e niLucri, ’ for
; ‘ S V• TV { >e IS- ; s t'al ' 1m liait il k  in *oad-di it .-. .onId p i v nice.

‘ o n e  or  asiel b a b y ! ! y mvy a i a h n y  th e  p o re s  is f the
n o , mid d m  t ] m : e n d i ;r y y  us, . i* m, lu ' nid ur J  re m ■dies
, «■ ■■ u o i ‘ d v s r  or ni‘ vm lm nr mid m m a t  a>m I ’c rspir : 'dem,

t: . v« a s ,  a .d a . in « 1 o r  a c i d ,  is th e  i•emedy i’ »r en co-^ive nice-
t sis 0 'e .. — a s i  j u - t , ,  I1'.; ;■ s.u in ddain h e r  a lk a l in e  or

■ 1 is. 1 k  > 0  ; .. 1 • s r  t r .  r b y  V' here  in. its Tvolmml so me it
.aS im u . d he  t h o / v w - r op OUil'Ol 'doe p! ym’n'ian to be ab le  to diag-
la 1doe earns'., o f  t!eis a b o i >rn ml v n d i t io n ,  a n d  to  r e s t o r e the
c iest r ieid em iil ib riu i a in th e  m•. U u m

T h ,s s< mss a m  opp . It el v els , n v, * [( •■d— h e n c e  t h e i r  m u t u ml at-
i ivW iO i l  n v  CV> h < y ■ 1or. dd.mm.mvn t h e m  t i n 1 s a m e  e le c trh 1 ties,

.el ■ m s d  iou in os. : s u , s s l c s u b - .  J , e t  us p. eider
a ,v 1m 4 on l ia s  s o .j , ,S t .  E v e r y ' c m  m u s t  f i v e  id se rve d  in the

r S S. of th is  c o u n iry ,  alm o.-t <!S:!y , and  in e v e ry  p a r t  «k  it,
’S' Vn i s o i t ! i e ins.. r o u t - r a y a y  c ru e l ,  lu si in s o m e  cam■ns o f

u . deal  a tm  m s  o:f m e n  up,mi w - mi u p  an d  oec.\m<>nal ly of
W • St J i i n mn 'ii i n m , g e n e r a :  ly vs! -n th' 'V b » re  to w a r  l each
y ),. 11 ' o' t las role t ion ni* h u b  mud inn 1 w lie. W It 'l l  t i n y  h;uve been
d i - t  s.„c )neon led withi e a c h  o d a : i r el , •! r : c i 1 i es l * e 1 \ \y  i>ppo-

te, t hey w e r e  m u  a ad. v attira ' t e  U t o ea ch  " b  t *r, t h e i r  ae-.ummt-
' ; ;me y w  in to  e.s; *m ,  HiO r iy.-nm 1 into abfustio’ii am i lovc,

A  i s-y becai ;so  m sin a n d  wit s. T lie a n im a l  systeni dev i lops
, di ever laity ,  m a g n e  in:n a n d  Le:i : in i is i iima cand  as l io n s -—due
k in d o t e lc cu u c i l  \ iand  rnayn: e iism a re  d e p e n d e n t  u p o ri the
h Llljlt r> o f  life, t h e  diet , tl ie o se n [ ait ion an d  a .-sociation  o f  th e indi
Vidual.  W h e n  these * a r e  si mi! a r  s im ila r  e l e c t r i c  a n d  m an ■no tic
W nidi lion s o f  th e  Inn ly will rt\- ult. Ir  lias I sen  s h o w n  tin u the
n se a t ive o r  nuiseuiine e loetr iciay o f th e  m a n  is re v e rs e d , and
b e co m e s  p osit iv e  like th a t  o f  t o e  w o m a n  u n d e r  th e  e x e ilcu u u n  
o f  a lc o h o l ic  s t im u l a n t s — in o t h e r  w ords ,  for th e  l i m e  being,

i
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the m a n  b e c o m e s  a  w o m a n ,  a n d  is c o n v e r t e d  in to  th e  only  
th in g  w h ic h  th e  B r i t i s h  F a r l i a m c n t ,  in all its g r e a t  p o t e n t i a lh y ,  
could n o t  d o ,  v i z :  m a k e  a m a n  a  w o m a n , - o r  a w o m a n  a m a n .  
This, a lc o h o l ic  s t im u l a n t s  h a v e  a lw a y s  d o n e ,  a n d  a re  n o w  d o o m  
every d ay .  "W hen th is  c h a n g e  in t h e  c o n d i t io n  o f  his e l e c tr i c i t y  
has o c c u r r e d ,  his a t t r i b u t e s  b e c o m e  f e m i n i n e ;  ho is i r r i w f ' e .  
i r r a t io n a l ,  e x c i ta b l e  b y  t r iv ia l i t ie s ,  an d  w h e n  o p p o s e d  in his 
op in ion s  o r  c o n d u c t ,  b e co m e s  v io le n t  a n d  o u { r a u c o u s ,  a n d  if, 
in th is  m o o d ,  he  m e e t s  Lis  w ife ,  w h o so  riorm ai c o n d i t io n  o f  
e le c tr ic i ty  is l ik e  his p r e s e n t  c o n d i t io n ,  p o s i t iv e ,  t h e y  rep el  
each  o t h e r ,  b e c o m e  m u t u a l ly  a b u s iv e ,  e n g a g e  in conlm -t and  
deadly s trife ,  an d  th e  n e w s p a p e r  o f  th e  n e x t  d a y  a n n o u n c e s  die  
verd ict  uf  th e  c o r o n e r 's  j u r y  oil th e  c a se  H o w  m a n y  su -h  in 
c iden ts  a r e  o c c u r r i n g  daily  in a lm o s t  e v e r y  p a r t  o f  o u r  ext*aided  
c o u n tr y  ; a n d  w h o  w o u ld  e x p e c t  to  iind th e  d i s c o v e r y  o f  the 
m o v i n g  c a u s e  o f  all th ose  te r r i b l e  c r i m e s  in t h e  p e rs p ir a t io n  o f  
the  c r i m i n a l ?  an d  y e t  s c ie n c e  has s h o w n  t h a t  th e  m e rn m o r-  
pliosis o f  a m a n  in to  a w o m a n  b y  c h a n g i n g  t h e  n e g a t iv e  c o n 
dition o f  Ills e l e c t r i c i t y  in to  th e  p o s i t iv e  e l e c t r i c i t y  o f  the 
w o m a n ,  w ith  ail its  a t t r ib u te s ,  is d isc lose d  b y  the e h a r a c t w  of  
his p e m p i r a t i o n ,  s u p e r in d u c e d  by th e  use o f  a lc o h o lic  s t i m u 
l a n t s !  . i t  is a v e r y  c u r io u s  t h i n g  to  n o te ,  th a t  a m o n g  th e  P e r 
sians, o n e  o f  t h e  m o s t  a n c ie n t  o f  peoples,  t h e  o r d i n a r y  s a lu ta 
tion on th e  m e e t i n g  o f  fr iend s ,  is ,-n o t  as  a m o n g  th e  .E n glish .  
“ I I o w  do y o u  d o t ” as i f  y o u r  life w a s  on e  o f  in c e s s a n t  lab or,  
e r a s  a m o n g  th e  F r e n c h ,  u C o m m  cu t  you - p w t w - v o u s  w  "  H o w  
do y o u  c a r r y  y o u r s e l f ? ”  as it it  w a s  a. g r e a t  e x e r t io n  to  m o ve  
at all— b u t  “ H o w  do y o u  p e r s p i r e ?  ” In  the la p se  o f  a g e s ,  a 
v a s t  d e a l  o f  k n o w l e d g e  useful to  a p eop le ,  is n e c e s s a r i ly  a c 
q u ire d  b y  t h e i r  e x p e r ie n c e ,  p e rso n a l  a s - w e l l  a.', n a t io n a l .  ] n  
th e  h o t  and  a r id  c l im a te  of  P e r s i a ,  th e  p eop le  sillier,  a n d  h ave  
a!w av> -uitibred, greatly -  f r o m  f e v e r s ,  e ru p tiv e  d iseases  o f  the  
skin ,  as well as f r o m  th o s e  ot  a d y s e n te r ic  a n d  c h o le ra ic  c h a r 
a c t e r .  T h e i r  e x p e r i e n c e  h as  t a u g h t  t h e m ,  in t h e i r  d i m a w s ,  
t h a t  th e  first r e l i e f  f r o m  su fferin g  t h a t  th e y  felt ,  w a s  in the r e 
t u r n  o f  th e ir  p e rs p ira tio n  to  t h e i r  s k in ,  an d  as l o n g  as t h a t  
p e rs p ir a t io n  co u ld  be m a i n t a i n e d ,  j u s t  so lo n g  w a s  t h e i r  re l ie f  
c o n t i n u e d — h e n c e  t h e y  c a m e  to  r e g a r d  it as s y n o n y n u m -  with  
a s ta te  o f  g o o d  h e a l th ,  an d  th e  saint a,lion a m o n g  friend.- mi 
m e e t i n g  w a s  i n t r o d u c e d  a n d  b e c a m e  c o m m o n  a m o n g  the  
p eop le .  '

L e t  no w o m a n ,  h e r e a f t e r ,  d e lu d e  h e r s e l f  w ith  the  idea th a t  
she can re f o r m  a m a n  a d d ic te d  to  the  use ot a lc o h o lic  s d m u -  
lan ts  by  m a r r i a g e .  ¡Should she a t t e m p t  if, sh e  will fall a 
v ic t im  to th e  d e lu s io n ,  as m a n y  o f  h e r  s e x  h a v e  d on e  b efore
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' Cm  w ill  find t h a t  h e r  will is c o n t r o l l e d  b y  h e r  n o rm a l  
pi' . vc e l e c tr i c i t y ,  wliich is o f  th e ’s a m e  c h a r a c t e r  as tliar o f  th e  

m a n .  h e r  h u s b a n d ,  a n d  t h a t ,  in  spite  o f  h e rs e lf ,  th e  t w o  w ill  b e  
n m . i llv re p e l le n t ,  a n d  t h e i r  a s s o c i a t i o n  as ru an  a n d  w ife  w ill  
be u n h a p p y  in t h e  e x t r e m e .

O b v v v e  a  d ru n k e n  m a n  w ith  a  m a l e  c o m p a n i o n  w h o  is
s o h u y  th eir  e l c c t r i o i t u  s are  o p p o s i t e ;  h o w  lo v in g  th e  d r u n k e n  
limn is to his f r ie n d  ; ho cares.--t.s h i m ;  lo c k s  his a i m  in t h a t  
o f  his c o m p a n i o n  : hums h im  ; in F r a n c e  h e  w o u ld  k iss  h i m ;  
p r m : F i to h im  w i t h  th e  s im p lic i ty  o f  a  c h i l d ;  t a l k s  n o n s e n s e  
w iih  the  i n c o h e r e n c e  o f  d e l i r i u m ;  a n d  is as  g o r d  h u m o r e d  
and a m ia b le  as p o s d b l e .  I l l s  wife a p p e a r s  on  th e  s ce n e  ; h is  
m a m  mr c h a n g e s  i n s t a n t l y ;  she tells  h im  he is w a n te d  at  h o m e ,  
an d  a - ics h im  to  a c c o m p a n y  h o r  th e r e  ; h e  re p lie s ,  “ y w i  g o  t o  
gra .-- .  hmfit y o u  see 1 a m  w ith  G e o r g e ,”  n a m i n g  his con  p a n io n .  
Tic* o l l e  u rg e s  h im  to g o  h o m o ,  a m i  n o t  e x p o s e  h i n m l f  in th e  
p u M o ' s t re o ts  in his  co n d it io n .  l i e  is e x a s p e r a t e d ;  t h e i r  re*  
pello h. e le c tr i c i t ie s  a re  in a c t i o n ;  t h e y  b e c o m e  a n g r y :  v io 
l e n c e  p ro b a b ly  e n su e s ,  am i th e  p olice  in te rfe re .  L e t  no w o m a n  
e v e r  v e n tu r e  to  re n a m i  irrfiv w i th  a  d r u n k e n  m a n  ; h e r  ow n  
e le o ! :  P a l  c o n d it io n  fo rb id s  i t ;  suoli r e m o n s t r a n c e  i r r i ta te s  th e  
m a m  d e v e lo p s  his a n g e r ,  a n d  le a d s  to  v io le n c e  ; a n d  w h e n  i t  
is r  •• « iv he re d  t h a t  W om e n  a re  p a r t i c u l a r l y  th e  o b je c ts  o f b r u t a l  
atta  w  b y  d r u n k e n  m e n ,  as is m a d e  m a n ife s t  by th e  p u b lica t io n  
in ti.o daily  p re ss  o f  th e  c o u n t r y ,  o f  c r im e s  t h a t  h a v e  b een  
eoim  itted ,  i t  is o b v io u s  t h a t  t h e i r  s a fe ty  w ill  be  p r o m o t e d  b y  
t l ie ir  s ilen ce .

Tit j r e m a r k a b l e  v a r ia t io n s  in h is  ow n  e le c tr ic a l  c o n d i t io n ,  
r e p m v * d b y t h o  o b s e rv e r ,  l l e m m c r ,  as d e d u c e d  f r o m  Ids e x p e r i 
m e n t '  upon his ow n  b o d y ,  g o  to s l o w  t h a t  e v e r y  in c id e n t  in  
him  oil IPb m i g h t  he t r a c e d  to its e le c tr i c a l  co n d it io n  : all th e  
pa-.-b ms a re  e x c i te d  b y  it,  an d  a r e  s u b d u e d  b y  its r e v e r s a l ;  all  
th e  ( .m otio n s  a re  n e c e s s a r y  c o n s e q u e n c e s  o f  it, an d  it  is n o t  
prole oly g o i n g  too  t a r  to say  t h a t  th e  in te l le c tu a l i ty  o f  m a n  is  
l a r g e .y  d u e  to his e l e c t r i c i t y  a n d  m a g n e t i s m .

A m  l ave  f  ins sh o w n  t h a t  fro m  t h e  i m p r e g n a t i o n  o f  th e  o v u m  
o f  ih v ra rm -b ln o d o d  a n im a l ,  t h r o u g h  its w h o le  e x i s te n c e ,  c l c c -  
t r i c h y ,  m a g n e t i s m ,  a n d  h e a t ,  a re  th e  e ssen tia l  e l e m e n t s  o f  its  
v i t a l b y ;  a n d  t h a t  s t a r t i n g  f r o m  th e  first  m a n ,  A d a m ,  it w a s  
not un dii th e  C r e a t o r  h a d  “ b re a th e d  in to  his  fa c e  th e  b r e a t h  
o f  lif“ A  or ,  as w e  i n t e r p r e t  i t ,  h a d  b r o u g h t  t o g e t h e r  th e  a t m o s 
p h e r ic  a ir  a n d  t h e  b lood  in his lu n g s ,  o p p o s i te ly  e le c tr if ie d ,  
b y  b r e a t h i n g  t h a t  a t m o s p h e r i c  a i r  in to  h is  fa c e ,  t r o u g h  his  
m o u t h ,  n o s t r i l s ,  a n d  e y e s ,  a n d  th u s  b r i n g i n g  i t  in to  c o n t a c t
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w ith  t h e  o p p o s i te ly  e le c tr if ie d  b lo o d ,  t h a t  life in  A d a m  was  
e s ta b lish e d ,  a n d  t h e  l a w  o f  life m a d e  u n iv e rs a l  fo r  ull his  
d e s c e n d a n t s .  • *

I t  is c u r io u s  to  o b s e rv e  t h e  m a r v e l o u s  p ro v is io n s  m a d e  by  
th e  C r e a t o r  t o  re l ie v e  th e  h u m a n  a n im a l  f r o m  th e  e x c e s s  o f  
e le c tr ic a l  a c t io n  in his  s y s t e m  f r o m  w h a t e v e r  c a u s e .  T h e  b ra in  
b e in y  tlie m o s t  i m p o r t a n t  o f  t h e  orynim , a n d  c o n t a i n e d  in a  
b o n y  s t r u c t u r e  c a lle d  t h e  c r a n i u m ,  o r  s k u l l , c o m p o s 'd  1 ¡‘ s e v e ra l  
p a r ts  u n ite d  b y  s e r r a t e d  edyos,  a n d  s u b je c t  to  a c e r ta in  d o y re e  
o f  m o b i l i ty  a t  th o s e  e d y e s ,  to  p r o t e c t  th e  sku ll  fro ta  f r a c t u r e  
b y  tr iv ia l ,  a c c id e n ta l  b low s, o r  p re s s u re ,  is th e  tirsl o n ;a n  t o b e  
re l ie v e d  f r o m  i n c r e a s e d  h e a t  in th e  b lood  v h m h  i á re n la  tes  
th e re .  P e r s p i r a t i o n  lirs t  b re a k s  o u t  on the  fo re h e e d ,  n e a r  th e  
te m p le s  ; th e n  a t  t h e  u p p e r m o s t  s u t u r e ,  o r  s e r r a t e d  mlye, on  
th e  top  o f  th e  s k u l l ;  th e n  a r m y  th e  t e m p l e s ;  t lm u  b ehin d  t h e  
e a rs ,  to  re l ie v e  t h e  c e re b e l lu m  a n d d h e  o r g a n s  o f  L w e m i o ;  th e n  
ab o v e  a n d  b elow  th e  e y e s ,  for  th e  r e l i e f  o f  th o se  o r x x  ’s ; th e n  
a l o n y  t h e  n ose  an d  c o r n e r s  o f  t h e  m o u t h  ; th e n  u n d e r  the j a w s ,  
to  r e l k v e  th e  y la n d s  of th e  m o u t h  a n d  t h r o a t ;  th e  t h o r a x ,  o r  
ch es t ,  w h e r e  t h e  g r e a t e s t  a c t iv i t y  o f  th e  c i re u b u iw i  o f  th e  
b lood  oo-nirs, is re l ie v e d  by t h e  p e rs p ir a tio n  in th e  a r m p its ,  
u n d e r  th e  s h o u l d e r s ;  w h ile  th e  a b d o m in a l  r c y m u  is p ’'Weeded  
b y  its e x u d a t i o n  in th e  loins a n d  y r o in s ,  a n d  t he pi* .vis a n d  
hips h a v e  th e ir  y u a r d i a n  in t h e  p u b ic  re y io n  ; th e  upp r ley  in  
th e  a n y !  * b e h in d  the  krw e, w h e n  it is b e n t ;  th e  lo w e r  ley and  
foot fa n l  t h e i r  s e c u r i t y  in the p e rs p ira tio n  th a t  e x u d ^  b e tw e e n  
th e  t o e s ,  as t h e  lo w e r  a r m  a n d  h a n d  a re  p ro te e h  d by it ,-as  it  
e scap es  b e tw e e n  th e  f in y e rs  an d  in th e  p a lm  ot* t h e  L u n d — all  
th ese  s a l u t a r y  p ro v is io n s  a re  in d e p e n d e n t  o f  th e  w id  o f  t h e  
in d iv id u a l ,  a n d  a re  so m a n y  s a fe ty  va lv e s  for his p re s e rv a t io n  
f ro m  in ju ry ,  in  t o o  m a n y  ca se s ,  f r o m  his o w n  i m p r u d e n c e  an d  
folly. •

I t  is to  t h e  fe m a le  o f  e v e r y  sp ecies  t h a t  th e  C a w d o r  h as  
conlid 1 t h e  c a r e  a n d  p r e s e r v a t i o n  o f  t h e  y o r w y  an d u a l ,  as  
well a i  ik e  c o n t i n u a n c e  o f  th e  speem s to w h ic h  she m a y  l>e- 
lony. Y / e  all k n o w  h o w  p o w e rfu l  is t h e  e m o t io n  o f  m a m m a l  
in s t i le d  ; it n e e d s  no  i l lu s tra t io n .

A r m ’ »-y all a n im a ls  b u t  m a n  th e  se a so n  o f  r e p r o l e  uion is 
depend*, ut u p o n  c l im a t i c  in i lu e n c e s — u p o n  th e  U m m  r a r r e  of  
th e  sea*'* >n, w h e n  t h e  y o u n y  a n im a l  is to  he u d m n  1 i;Uo ik e ,  
a n d  oil th e  p r o d u c t s  o f  th e  e a r th  n e c e s s a r y  l o r  t!¡ * im eh .cr  
d u r in y  th e  p e r io d  o f  its d e p e n d e n c e  u p o n  h e r  thr w - i n i a i i e s  
as w e d  as for i ts  o w n  s u p p o r t  a f te r w a rd s .

W e  w ill  i l lu s tra te  b y  a  c o m m o n  e x a m p le .  W e  will w p a o s e
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tl ;'t th ■ s e w o n  for r< p rod u  h i o n  w ith  t h e  d o m e s t ic  c o w  has  
a x ?  \  e 1: h e x  id p u d  a r c ,  an d  u n c o n s c io u s  of  tlle c h a n y  hi
\ i’ . *:i -i * i v ,  w h ic h  is a h o id  to  h a p p e n .  S u d d e n ly ,  th e re
b c y h x  m b -  y iv c n  o u t  f r o m  l n r  b<>dy a s t r o n g  oh lu viru n — it 
s w ’m n n d s  h w  a n d  a c c o m p a n ie s  h e r  in e v e r y  -m o v e m e n t.  I t  
iT b  tin* at] n *- ; iliere n e a r  h e r — wwib-d by  the  w in d  it is « w ried  
t ■ a y t v d  d i m m e e .  A  m ile  o r  m orn  to  the leew ard  o f  tliG 
c< w\ a bn!! x  f . x d i n y  a n io n y  a h u n d r e d  nows, in th e  p a .T u re  
1:*. '■ 1: yr- a in y  quietly  lie. is oI i^ t v o ! to t u r n  his  h ead  ■ a w a rd s  
th e  d i re c t io n  from  hi ■!i tie* w ind is t o m i n y .  I t  m a i d  s th e  
f ^ t  i; ; [ o-'-ndi o f • th e  e ilh iv ium  : he tu r n s  q u ic k ly  a ro u n d  
o 'w a r d -  fhe w in d, ra ises  his h e a d  ids'll a b o v e  his b od y  an d  
d x v s  a Iw iy  in eviration o f  air .  Ife  i v r o y n i z e s  t h e . IV**■ u*ance. 
] x  to h im  an in v ita tio n .  H e  >w  ̂ (-m in a  rapid  w a d ,  in t h e  
him B o n  -V >m w h ich  the wand is e o m i n y ;  th e n  h e  q n x k e i i s  
hi-  p a ce  inr ) a fast t r o t ,  a n d ,  as th e  w e lc o m e  p e rfu m e  in c r e a s e s  
k x x a w ' h ,  he b re a k s  in to  a y a l lo p ,  and  t h e n  ini > a full  
m m  A e m u *, a b u r n e r ,  i n te rv e n e s  ; ra is in g  h im s e lf  on his  
inn 1 heels  he th ro w s  his  fo re h a n d  on tile fen ce  and  L -eaks i t  
to w o  y n a m d .  B o n e v i n y  his s p o o l  lm a r r iv e s  in th e  fo ld  in  
w b x-h  tin* c o w  is q uietly  y r a z in  y — a n io n y  a  t h o u s a n d  ro w s,  
l i e  follow s tlie f ra y ra n e o  d i r e e d y t o  tin; o b je c t  o f  his visit .  
Aowy 1 ch a t  does  tills l iaste  m e a n ?  AVhy does he le a v e  his  ow n  
pa-tur«\  a m ile  o r  m o r e  a w a y ,  to  ru s h  w i t h  s u ch  speed  to  
o il ie r  f ie ld s?  .B e ca u se  a  n e w  life is to he d e v e lo p e d ,  a n d  th e  
in d isp e n sa b le  e le m e n ts  o f  it a re  h e a t ,  e l e c t r i c i t y  a n d  m a y -  
net ism . Tins e x e r c i s e  o f  his m u s c le s  in r u n n i n g  lias p ro d u c e d  
fr ic t io n ,  fries ion h as  d e v e lo p e d  e le c tr ic i ty ,  p o s i t iv e ,  w h ich  d e 
m a n d s  n e y s t iv o '  e l e c tr i c i ty  f ro m  i n c r e a s e d  in sp ira tion ,  o f  th e  
a t m o s p l r c ’“ . H i s  i m a g in a t io n  lias b een  e x c i te d  b y  the p un -  
x r w y o f r m  g ra te fu l  a r o m a  h e  h as  b r e a t h e d .  H e  a r r iv e s  a t  
th e  cow , d ra w s  a Jo ny  in sp ira t io n ,  l ick s  h e r  on th e  i i r d :  w ith  
l:w r w  A  o n rue,  a n d  U[>on h e r  loins ,  and m a k e s  an  d i b i t ,  as  
T i m b e r  is said to  h a v e  d on e  to  B u r o p a ,  a f te r  e ro s s in y  th e  B o s 
p o r u s .  T h e  c o w  re c e d e s  f ro m  h im ,  a n d  he is d is a p p o in te d —  
she *..s m t  r e a d y .  A y a i n  an d  a y a in  lie proffers  h is  d e v o t i o n —  
•'iid r e j e c t d .  T h e  c o w , in th e  m e a n t i m e ,  r e c e d e s  f r o m  h im  a  
lew  p a c e s  a n d  b e g in s  a y a in  to  y r a z e .  B v e r y  m o m e n t ,  h o w 
e v e r ,  1 c r  m a t u r i t y  o f -p a s s io n  is a p p r o a c h i n y ,  th e  c i r c u l a t i o n  
o f  h e r  b lood  in cr e a se s ,  s t im u l a t e d  b y  his p r o x i m i t y  a n d  th e  
o d o u r  y i v e n  o u t  f r o m  his  b od y .  H e a t  a n d  e l e c t r i c i t y  in h e r  
])o <! v a r c  d e v e lo p e d  h v  a  q u i c k e n e d  c i r c u la t io n ,  a n d  w hen  th e  
instim-r, o f  h e r  n a t u r e  lias b e e n  fu lly  a r o u s e d  she c o m m u n i 
ca te s  to  h im ,  in a  m y s te r io u s  w a y ,  h e r  re a d in e s s  to re c e i v e ,  in
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r  i v i  ->:a ye o f  the L a  1 in ]~» ) o t , u /■: / eoo fa, ,//, /* L  l . r ,  , i ‘,1
1!. . ; i ; ; outs <tf 11fe a re  t i e r v ,  e L o (!*;••ip\a m a y  ¡’ ‘t a: b ' a r

-■ 11 end o f  th e  pern» d o f  y astaaioli ,  a ie ; h e is a  ided
to ila* ¡to r l .  •

A U 'V i ; >; b ird s  a n d  poult ry, th e re* ¡uisifes for toy ro do of ¡on
r i v  ’ m b ar. in th e  p e t i t e ■v v r r t1 o hsrl'Ve th í

i '
0  a i ! a ea eo<dc.

fcj'.VM. ;  < "a the y r o tm d  1 - ■Via is ii y¡ aiu of*  ■ > « 1 ’’ i ' k d a i o -
U0 ill • . ■■ .; ho id\vs a chindh -  a : al o a a■ oI’ his i .11 e■sa la*:
to  root h •e it. S h e  pi<*ks it up , a ad c o n e b e n d i a.- th e
r e i v e n a t i v e  ok th e  r a h s a t  hi o . she  stai" > 'f  O] ;■ urn to
e n y p '  dm ■ O fi.  T h e p a r a a n d  a L r a *'!■•ay» an d
p u L k  v ■o. in v,'hiolí fVIv• ■: >n, t a ra i . L e ,  Ì a a • ; 1 t l i a n
a iv  (ki" 1 '! 'od in oaoh o f  l L 'Oil. SO'. ' su d V h v  aa ■' d o
ff .l l .w c ,  :oid an  o y y  is iio . r ' L ;nUod1, w in ch 11.1 duo t u n e  is
h a i r  l e  l in to  a  c h ic k e n !

b e  do r o s ,  th e  e oo k  pv.e <1 ; a h T1 r i * h a v e  L a O'd S U.. 'i elndec
hon in iaot lie has n<»t, «-aA s a la n, w 1.< > on a iy  e  aioli -

il.. : 1: :iM - 1: :< >vors th e  eliea 1!. a i a f s 1 a at;s b ean  b ‘ i mo a i a,n, to
Ito ] 0 1 ! - ¡ ■*■1 hy him as la. io re ,  a: el valili p r - - o'\r a > ’ a d i a r
ro s ;a i  e- :h e  last la on f ion- ;1. So th: a. to  ho a ; d P. , 1 ver  tu
th e  ila . 1 e is n o t  c o n fin e d  t » I r s e m a a .

In  ih.* re p ro d iie t io n  o f  all dm  1raido ti es o f  a' } ined h ! a from
th e  eim r - oii:i w h a le  to  ilio lì ; O1'a, wdindi in t o leap; a aye  o f
T o m  ? ! uv, “ liyhi s h e r  m; ìfM I d lier e e l 1 A  ao ! 1 ■ ' ■ i a l • » 111 a
tiidmd h. o r i ,  th e  like cm a h ;0- r a d !s, via. : tin - o f  the
m u sei  * I >r. )«lu<‘ino’ f r i e t L n ,  ;'•ll-'V.alvi e jpdeol,  ’ * ’ : myj_.,UctisiU
an i L a d , lo v ita lize  th e  ovu :n i:i its i nip rey uni - m .

T h e  w ledo rot[Uires t h r u i-puart or s' o f  an  h-a n* to  In' P 1
ill S]'-'¡’hi - e (1-ihianee ar* mud 1 Is ia : :k S I . , , ’ .: 1 a s k '*e-i ml
cloy ro o « »1 o L e t r i e i t y ,  m o y e ‘iisea ;imi h e a t  c a n be ait . h ied  to
ini p re y  mno the  o v u m  o f  the• found e.

I  ham b e e n  c r e d i b l y  ini o r  m o l b r a  v e r y  b i1 .-dlrrm o ]>ian.
V / I i o  W  a lor m ailv  y e a r s  os i w v v d ill tlie w han ' i * ie a 1 O' . in the
L  a d ' h o r n 1 h oi lie o e e a n  an d A usi rali:ail sea y t ; !, v 1 d el êd.s-
ilei* lor w bales off t h e  eoast ol* A  u s t  r,alia Ileo h 11,e. S o* h .s  ship
p'llN!1¡'i 1 an d  c a p t u r e d  a  la :1ye spe rm w h a le  the i me. l-‘
re  A o f  o'11. T h a t  w h e n  firs t strilo k  v nth th e  le paioli l.o v  e n t
d o w n  v, io h g r e a t  v e lo c i ty , c a r r y  in y with liii a an ii n i mais c
L m j s h  oí * l ine ,  a n d  t h a t  bo lore li'e a ro s e  a y a m t o tlie. : urihee
“ t o  h L a ,• "  o n e .  h o u r  a n d  t < r c u t //■- l ì 'n ’00 i n i  n a t e s  A/ / • s i . ' : da o/a-e-

]j d ela p se d ,  which f a c t  p ro v e s  th a t  it is not m:ork.eiry
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fo r  a  ' lube t o  c o m e  to  th e  s u r fa c e  o f  t h e  w a t e r  a t  s h o r t  
in te rv .  * o f  r im e  to  b r e a t h e ,  as n a t u r a l is t s  su p p o se ,  as  
f r o m  i ' - ! a p >e o f  t i m e  m e n t i o n e d  w h ile  h e  v a s  u n d e r  
th e  v  a r he e v id e n tly  h a d  s u p p lie d '  l i im s e lf  w i t h  a t m o s 
p here*  m r  f>r b r e a t h i n g  purp»:>ws f r o m  t h e  w a t e r ,  as it  w as  
i m p o - .  ■ ! * + huf a n y  p a ir  o f  b m p s  co u ld  h a v e  in h a le d  a n d  r e 
tail  ie<! - Ole *u. l.t a i r  b efore  h e  w e n t  d o w n  to  s u s ta in  h im  'for  
so lot a l im e  u n d e r  w a t e r .  T h e  t ru e  e x p la n a t io n  p r o b a b ly  
is,  th a  , ■ w h ale  c a m e  to  th e  s u r fa c e  to b low  oil’, w ith  his ear-  
b ou io  « i d  p i s  an d  w a t e r y  v a p o u r  f r o m  his  lunps,  th e  
su rp le  > •;'■‘*tid#dtv th a t  b ad  b een  evo lved  in his s y s te m  by th e  
inline- - * n o e a -n la r  a c t io n  lie h a d  d isp la y e d  in  his d e s c e n t  
f r o m , .  1 o i i ^ . ' p i e n t  a s c e n t  to  th e  s u r fa c e ,  as b y  n o  o t h e r  
m o tle  1 eould ho n a v e  g o t t e n  r id  o f  it.

A m  - : m 'n v x r i a l  a n im a ls  n o t h i n g  is m o r e  c o m m o n  d u r i n g  
th e  1- ■ • o f  m m e r ,  w h e n  so m u c h  e l e c t r i c i t y  is evolve»!
w irhii P m m  by th eir  inspiration o f  a ir ,  th e  c i r c u l a t i o n  o f  t h e i r  
b lood ,  : , ' »kg v e m ,  roe ra tio ns  an d  m u s c u l a r  a c t io n ,  t h a n  to  
see tb e in l a r h  stan I'mp; in w a t e r  up to  o r  a b o v e  t h e i r  
k n e e s  ! - e tla*m selves  o f  tin a r .su rp lus  e le c tr ic i ty  by  th e
c o n d u  ’ np p o v 'e r  o f  th e  w a t e r  a n d  t h u s  to co o l  t h e i r  bodies  
whos* ' -rat m u m  a s c e n d  in to  t h e  air ,  a n d  co u ld  n o t  be c o n 
duct!  b. ; > tb e  e a r th  w h ile  t h e i r  e l e c tr i c i ty  eou ld ,  b y  th e  w a t e r  
in  wlm a tln-y s to o d ,  be r a p i d l y  c o n d u c t e d  f r o m  t h e i r  b od ies  
to  the  wirrh.

S u c h  h  lik e w ise  t h e  c a u s e  o f  t h e  h a b i t  o f  w a l l o w i n g  in  
m u d d y  a a l e r  o f  all th e  p a c h y d e n u a t a ,  f r o m  t h e  m a m m o t h  
t h r o e : a. the e iep lian t ,  rh i n o c e r o s ,  d o w n  to th e  c o m m o n  pig.

A ll  f e ' p  o r  o le a g in o u s  s u b s ta n c e s  b e i n g  a n t i - f r i c t io n a l ,  as is 
i l l m m .  d in e v e ry  d a y  life in th e  a x le s  o f  o u r  v e h ic le s  an d  in 
m a e h i  ■ ry  h a v i n g  a n y  r o t a t i n g  a s so c ia t io n s ,  p re v e n t  th e  e v o lu 
tion  n*‘ ueetri» by,  a n d  c o n s e g u o n t ly  o f  h e a t .  H e n c e  s o m e  
extra» c hi n a ry  h u e s  a p p e a r  in th e  a n im a l  e c o n o m y .  I t  is 
k n o w n  'h a t  th e  w h ale ,  on e  o f  th e  v a r ie t ie s  o f  th e  c e ta c e a ,  
n u rse s  i - - y o u n g  f r o m  its  t e a t s ,  w h ic h  are  e x t e r n a l  on its  b o d y .  
I t  is b m v Jh ,v  c la sse d ,  b y  n a tu r a l is ts ,  w ith  t h e  m a m m a l i a ,  t o  
w h ich  t 's -  h u m a n  species  b e lo n g s .  T h e  w h a le  in sp ire s  a t m o s 
p h e r ic  a ir ,  w h e n  b o a t i n g  on th e  s u rfa c e  o f  th e  w a t e r ,  an d  also  
a b stra m s  it f ro m  th e  w a t e r  i t s e l f  w h e n  s w im m i n g  b e n e a th  its  
surface. T h e  w h a le s  a re  w a r m  b lo o d e d ,  a n d  th e  c o n ju n c t io n  
o f  th e  n e g a t iv e  c l e e tr ie i ty  o f  th e  a t m o s p h e r i c  a i r  th e y  h ave  
in sp ir  -d, wit!i th e  p o s it iv e  e l e c t r i c i t y  o f  t h e i r  b lood ,  p ro d u c e s  
h e a t .  T h is  k - a t  a n d  th e  a c c o m p a n y i n g  e l e c t r i c i t y ,  w h ic h  is
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d'-nv^d from  tlto fr ic t io n  o f  t h e i r  blond i 7 » c o v d ;  * - 1 , and o f  
tli* ir n m s r l r s  in e x o r c is e  ’while in lnoti ci.  v, on' i ad  !••> vapidly  
c o n d u c t e d  from  th e ir  b od ies  by th e  w a r m  »>f a low er  I e p e r a -  

. tu r e ,  in w h ich  it  m o v e s  a n d  lives, b u t  for  ih e  gr» a* r 1 T u e s g  
o f  t in 1 b lu b b e r  o r  fa t  w h i c h  e n c o m p a s s e s  tlu-m m  ;*> lively ,  
an d  ihe  i m m e n s e  g u a n l ’ty  o f  oil c o n ta in e d  in t h e i r  s ' - 1 1 w  t h a t  
a re  n o n - c o n d u c t o r s  o f  e l e c t r i c i t y ,  an d  s«*r\e to  insedatc ii as i t  
is e vo lve d .  II< w th e n ,  in th e  ra p id  pa w age o f  a "whale 
t h r o u g h  1!iO w a te r ,  is th e  u i o ’” iou s q u a n t i ty  o f  (1 " t r i c i t y  
e v o lv e d  h y  th e  f r ic t io n  o f  i is » o rg a n s ,  m u s c le s  and IT  •» *d, in  
th e i r  iv e p e e t iv c  m o t io n s ,  to  be g o t  r id  o f  s ince  it van no. e s ca p e  
fiscal its body on a c c o u n t  o f  the n o n - c o n d i m  ‘ n g  p"W< ' o f  th e  
ro b e  o f  blubl)or w h ic h  en clo se s  i t ?  T h e  w h a le ,  in hr* a th in y ,  
t a l u s  in a la rg e  q u a n t i ty  o f  "water c o n t a i n i n g  a tu m sp l h e  a i r ,  
w h ic h  a ir ,  I n n i n g  one e l e c t r i c i t y ,  is re e e n s  d inb> i s w  - p ira-  
t o r y  s y s te m ,  w h e re  it m e e ts  w ith  th e  h fc> d  ( » p o o s ; ; . 1, ■ le c tr i -  
tied. T h is  b lood  it o x y g e n a t e s ,  an d  h y  tin* p o f i . j v e  e' Mrieity  
o f  its lu n g s  an d  h e a r t ,  this  blond, s im ila r ly  e h v t r  T e l ,  is 
d rive n  th ro u g h  th e  a r te r ie s ,  to  c a r r y  to e v e r y  e r r ;:ml o f  iw b o d y  
its rcn< we h u g  and vi t a! izi ng  m a te r ia l .  Cl tanging' hie  c h a r a c t e r  
o f  its e l e c tr i c i t y  l>y i n d u c t io n  as i t  passes  in to  f o  ve in s ,  
th r o u g h  th e  c a p il la r ie s ,  it  is t a k e n  b a c k  to  th e  h - a r t  a n d  
t lau iee  to th e  lu n g s  by th e  a t t r a c t i o n  o f  th e  p o s it iv e  e h -e tr ic i ty  
o f  tlm se o r g a n s ,  to  m a i n t a i n  th e  life o f  th e  a n i m a l ,  an d  th is  
p ro ce ss  is c o n t in u e d  d u r i n g  its e x i s te n c e ,  X o w  th e  a*;1 v/hieh  
th e  w h ale  has  in sp ired ,  w h e t h e r  f r o m  t h e  a t m o s p h e r e  d i r e c t l y ,  
o r  hy  ab.-draction f r o m  t h e  waiter in w h ic h  he lives ,  a b e r  i t  
lias I v eil u se d  to  o x i d a t e  lu s  b lo o d ,  is to  be g o t t e n  r id  of. 
B u t  h o w ?  T h is  a i r  b e i n g  w a r m  c a rb o n ic  a w d  g a s ,  a id a sso
c ia te d  w ith  w a t e r y  Auipour p r o d u c e d  by th e  heat o f  o p p osite  
e le c tr ic i t ie s  in c o n v e r t i n g  th e  c a rb o n  o f  th e  blood  kn«> c a r - '  
b on ie  a c id  g a s  d u r i n g  tin.1 a c t  o f  b r e a t h i n g ,  is p c d d v T y  e le c 
trified, an d  is rep elled  T m u  ih e  lu n g s  b y  th e ir  n o T t l m  e le c 
t r i c i ty ,  in to  th e  aim»»wj do-re n e g a t iv e ly  e le c tr o n -d ,  t h r o u g h  its 
b low  holes o r  s p i r a c l e s t a n d  th u s  th e  a c t  o f  brea :  hi w_r a m o n g  
a n im a ls  is n o t h i n g  m o re1 o r  less th a n  th e  a c t io n  o f  elect r ic ities  
in th e i r  op p osite  c o n d it io n  o f  a t t r a c t i o n  a n d  repul d o n ,  w h e n  
a s s o c ia te d  w ith  in sp ire d  a n d  e x p i r e d  a t m o s p h e r i c  air.

P r o f e s s o r  M a t t c u c c i  h a s  i n c o n t e s t a b l y  p r o v e d ,  “ th a t  c u r r e n t s  
o f  e l e c t r i c i t y  a r e  a lw a y s  c i r c u l a t i n g  in t h e  a n im a l  f r a m e ,  a n d  
a re  n o t  l im ite d  m e r e l y  to  co ld  b lo o d e d  re p ti le s ,  h u t  a r e  
c o m m o n  to  fishes, b ird s  an d  m a m m a l i a . ” l i e  h as  sh o w n  t h a t  a  
“ c u r r e n t  o f  p o s i t iv e  e l e c t r i c i t y  is a lw a y s  c i r c u l a t i n g  f r o m  t h e  
i n t e r i o r  t o  t h e  e x t e r i o r  o f  a  m u s c l e ,  a n d  t h a t  m u s c u l a r  c o n -
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Pun ti  ... * ( i v» lupc-d hi ino ani inni m u chi  no by a  tinnì w h ich  
is c o r  In wd / '  in ilio h rain  to  th è  m u s c le s d '  •

The .-n .; ra- ’ :i oi a ìniinlc is produced by au eh -frie a rr
ivili <T •.*.,(! ! d : il. The e r ta v i  on uf it is ocea.doned by 
anoti -r a irrort .Topposito eleePnciiy. These alt-rume forces, 
■apph ! t-> thè musclcs ‘of ¡ai animai, keep them ili hoaìthy 
exoivT-. mi'! -v -asion all their ments, whether v-huitary  
as diro«-; T ' y dee vili, or imadantary as independent of it. 
\V ben ¡1 i  a s  *... ihcrubrc, v  iwumrsed in water, par:bwbarly 

in sm, wg.w, 1. ■ in apt to he dr »wned: l’or tlie p ridve e!oc- 
tricitv whkh i >ws troni Ilio im a io r  to thè e x ta h v  of bis 
inune1' n, - T  m. eg tbein, in c a n à i  d oh’ rapidìy by tP. ragative  
eie et ri. 1 y  e i  dio w a t e r  i:i w bl b ì.o in inmierscd*, b. ,;vn g  tbo  
negai i\v a  :mP àty l io w in g  fa w tb n birilli to thè reno ics, to 
e on tiw -t  tb*. ni in e ra iu p s ,  w bndi be ir not alale to ovcreoino, ns 
he bau m.-t 11 : e pwver to c a t a r i  11 is limhs 1 >y tiro csenp * ot* bis 
p ositiv e  e k v U ' h b y  indo tbo W ater.  TlilS ÌS tllG OVVo o f  t!lC 
t i v - m  nt drovxdmc of p a r o m a  -v a i  tbe best sw in in m rs  are 
Sene ■d’ nes do vuied i t o  rii t h k  diano. The (Veator Iris pro
vided a r e m .  w agaìiwt tbln 1 vs of positivo c D ' a n c h y  -;:i 
arpia''w birds; eo v o iv d  witb do va and outside fea'hmxg ihey 
Beerei" a carabi oily m a tta ’ witb which thoso 1 .ir 1 -a puno  
turing wIdi tìwm bills tbe veTTer eontaiuing it on thè sunace
o f  th eir■ b od ies ,  a n d til l ing  th e i r bill s w i th it, aim'bit tl ie ir
lo a th e  ; n, r  m b u i e g  tl r e u  im p e ]ie tr ; dole b y  th e w a t e r  1m w h ic h
th e y h e ,  a ; r i  th us t b e v  r e ta in n ot o n ly  tlheir oh" •1 ri c ities
b u t  a w j w e  neeessar-v t a n r a a t u r ;• o f t h e i r  1>od;es Vs I dr di the
u n io n  o l t h e w  elect r i c i ’lies in tb .■Ir 1 todies d e v e ! - >s. T b e
w< »m e, 1o f  the W m b  :km I T a m b g  ini IDj P a c i f ic  O u r . .
t a k e n  il m bin: Irom th e se  b i n h ,  1o' i r out eoi np re hen.din g  its
re a s o n ,  w ben d my g o  to  sw im  a n o in t  tlioir b o d ie s 'w i th  palm  
o r  e or  m in t o h ,  a m i b o ld ly  p b m g e  into  tb e  sea, swi, ending a  
m ile  b ; en d  tb e  b r e a k e r s  wliieli s u r r o u n d  t h e i r  is lan d  lioiues,  
a n d  h .-m  g  wi.'-.  th e m  a p ie c e  o f  T a r d ,  sufficient to b e a r  th e i r  
w e i g h ’ , o n  v  ■ d e l i  t h e y  m o u n t ,  a n d  " t h e n  s t a n d i n g  on  the  
b o a rd  on o n e u b o t ,  b a l a n c i n g  t h e i r  b o d ie s  u p o n  it ,  tb e y  allow  
th e  i i n n e n r . n o  r u l e r s  f r o m  th e  o c e a n  to  b e a r  t h e m  w ith  g r e a t  
ra p i n e  v m  tl o b r e a k e r s ,  w h e r e  t h r o w n  f r o m  t h e i r  b o a rd s  b y  
tb e  vi f a m e  o f  t h e i r  m o t io n  t b e y  swum to  t h e  s h o re ,  r e p e a t i n g  
in th is  m a n n e r  t l ie ir  s p o r t  f o r  h o u r s ,  d e fy in g  c r a m p s ,  p r e 
s e r v i n g  their e le c tr ic i t ie s ,  r e t a i n i n g  t h e  n a tu r a l  b e a t  o f  tl ieir  
b o d ie s ,  a m i iv\ m liu g  in th e  j o y o u s  e x c i t e m e n t  o f  t h e i r  d a n g e r 
ous sp o ils .  T h i s  p r a c t i c e  o f  tb e  S o u t h  S e a  I s la n d e r s ,  it is 
said, lew been  r e c e n t ly  i m i t a t e d  b y  th e  E n g l i s h  C a p ta in  W e b b ,  
iu his  successfu l  a t t e m p t  to s w im  a c ro s s  t h e  S t r a i t s  o f  D o v e r ,
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ho h a v i n g  a n o in te d  his p e .v m i b e fo r e  s i a r t i n y  \hth th-* A ; "I ' 
porpm-w>, w h ich  e n a b le d  h im  to re ta in  his  c lc e l rh a t  \ and m a t  
in his b o d y ,  a n d  th u s  to a c c o m p lis h  his feat .  N ow . in c;,.-wj 
o f  s h i p w r e c k ,  it  is ob vio u s  tlia t  w h e n  p eop le  a iv  th ro w n  in to  
th e  vniicr ,  no  m e r e  t l o u i n y  a p p a r a t u s ,  c a l le d  u blfb  P m -  
F c n o -rs ’1’ a r c  o f  a n y  v a lu e  to  prcv< nt th e  o s o i [ o  oi' th e  e l e c 
t r i c i t y  a n d  h e a t  u f t l i o  ib >aiiny ]Mir s m  ; but. th at  he is liahh* v> •
he d ro w n e d  in a  v e r y  iA v  m in u te s  b y  t h e  iwvup<. o f  t J i ■ - -  ̂
e le m e n ts  o f  life f r o m  his b o d y ,  n o t w i t h s t a n d i n g  he m a y  ' '"ti-  
1 ; line to  d loat  l o r  l io u rs  a f te r w a rd s .  T h e  Iv>quiim,tix a n d  
o t h e r  A r c t i c  t i i h e s  o f  p"W>ie d eb  d it  t o  e a t  oils ,  b lu b b e r .  an d  
o t h e r  fa t ty  s u b s ta n c e s ,  h a v i n y  h e e n  t a u y l i t  b y  i h v ; r ins:ins~  
t h a t  this fa t ly  d ie t  s e rv e s  t o  re t a i n  w i th in  t h e m  th e  h eat  1 f 
t h e i r  b od ies— b u t  h o w ? '  A l l  f a t t y  su b th au ecs  a re  a n t i -f r ic 
t ion a l .  a n d  n o n - p r o d u c t i v e  o f  ( 1 t r i c i t y .  T i e  \A'*<>ra a n d  -
t issu e s  o f  th e s e  fat  eat  in y  p< , : ;  b e c o m e  i n v e s te d  w ith  ta t ,  
r e t a r d i n g  th e  e v o lu t io n  o f  A « o '-a ty  in  th e i r  s y s t e m ,  an d  by  
th u s  d im in is h in g  t h e i r  in te r im  o c a i ,  p r e v e n t i n g  th e  sec re tio n  
o f  e x c e ss iv e  p e rs p ir a t io n ,  by w h ic h  th e i r  c h e t r i e i u  w ou ld  he 
c a r r ie d  oil' f r o m  th e ir  b u d ie q  a n d  t h e  c o n s e q u e n t  re d u ct io n  of  
t h e i r  t e m p e r a t u r e .  ■

T h e  p eop le  a l o n y  t i e 1 sh o re s  o f  th e  M e d i t e r r a n e a n  sea, in 
th e  sou th  o f  F r a n c e ,  f p t i i i  an d  P o r t u g a l ,  deliyht also in A 1/  
food s,  as a p r e v e n t i v e  of  (lie. e x c e s s iv e  s e cre tio n  < A p  o-spirati m ,  
w ith o u t  h o w e v e r  u m lerst  u u d in y  t h e  r a t io n a le  o f  th e ir  d iet.

T h e  first N a p o l e o n ,  in a c o n v e r s a t i o n  w i t h  C o r v i s a r t ,  his 
c h i e f  p h y sic ia n ,  said, th a t  £k lie had no fa ith  in the. a n  o f  m e d i 
c i n e ;  but that  he p la ce d  a  Idyll v a lu e  o n  s u r y e r v .  A n a t o m y  
h a d  d e v e lo p e d  a  k n o w le d g e  o f  tin" h u m a n  o r v u t d x a t i o n ,  a n d  
p o s t  m o r t e m  d is s e c t io n s  h ad  d is p la y e d  th e  odbecs o*‘ d ise a se ,  
o r  o f  in juries  to  v a r io u s  p u n s  o f  t h e  h u m a n  s y s t e m ,  by w h ic h  
th e  s u r  *;eou c o u ld  p ro f it ,  b u t  t h a t  n o  s u c h  valued vo aid v ; ) s  
oilhred to  th e  p h y s ic ia n ,  w h o  laid t o  y r o p e  his w ay as hem ho 
c o u ld ,  in Ins a t t e m p t s  t o d n e o v e r  th e  c a u s e  and  th e  s» at o f  the  
d isease ,  an d  th e n  to a d o p t  a n  e x p e r i m e n t a l  t r e a t m e n t  t o  
r e m o v e  i t / 7

“ P m A  said  O o r v is a r t ,  “  D o e s  y o u r  M a j e s ty  n e v e r  take medi
c i n e ? "  u N o / 7 sa id  N a p o l e o n ;  ‘ - W h e n  I  a m  d iso rd e re d .  I 
a b s ta in  f r o m  fo od , m o u n t  m y  h o r s e ,  a n d  r id e  ra p id ly  s i x t y  
m ile s — on m y  r e t u r n  I b a th e ,  s leep s o u n d ly ,  a n d  the n e x t  d a y  I. 
a m  w e l l . 77 T h e  r a t io n a le  o f  th is  t re a tm e n t ,  is as f o l l o w s ,  v i z :
T h e  a c t iv e  e x e r c i s e  on h o r s e b a c k  p r o d u c e d  f r h t i o n  in m a n y  
o f  bis m u s c le s ,  w h ich  f r ic t io n  e v o lv e d  p o s i t iv e  e l e c t r i c i t y ;  this  
r e q u i r e d  r e n e w e d  in s p ira t io n  o f  a t m o s p h e r i c  a ir ,  n o y a u w l y
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ele c tr i f ie d ,  to  r e s t o r e  th e  e l e c tr i c a l  e q u i l i b r i u m ;  t h e r m i o n  o f
th e se  e l e e t r k i t i e s  d e v e lo p e d  h e a t  a n d  m a g n e t i s m ,  w h ich  c o n 
d u c t e d  to  th e  s t o m a c h  a n d  in te s t in e s  s e rv e d  t o  d ig e s t  t l ic  food  
p r e v io u s ly  t a k e n ,  a n d  w h ic h ,  h a v i n g  r e m a i n e d  u n d ig e s te d ,  h a d  
oeeasiom -d  his d iso rd e r .  Tf a n y  e x c e s s  o f  e l e c t r i c i t y  r e m a i n e d  
in his syW mu a f te r  his  r e t u r n  t o  the. p a la c e ,  t h e  w a r m  b a th  
c o n d u c t e d  it f ro m  h im ,  a n d  s o o th e d  h im  t o  s leep.

S o l o m o n ,  th e  w isest  o f  m e n ,  h a s  left ,  as o n e  o f  his l e g a c ie s  
to  m a n k i n d ,  t h e  m a x i m ,  “ s p a re  th e  ro d  a n d  spoil th e  c h i ld .”  
H o w  let  us e x a m i n e  this.  W h e n  c h i ld re n  w e r e  m is b e h a v e d ,  
w e re  d e s t r u c t iv e  in t h e i r  in c l in a t io n s  an d  c o n d u c t ,  reb ell iou s  
t o  a u th o r i ty ,  an d  w e r e  o th e rw is e  t r o u b le s o m e  to  p a r e n ts  o r  
o t h e r s  h a v i n g  t h e  - c h a r g e  o f  them',  S o lo m o n ,  b e in g  a  k e e n  
o b s e r v e r  o f  e b e e ts ,  r e c o m m e n d e d  p e rs o n a l  c h a s t i s e m e n t  w ith  
th e  ro d ,  an d  n a t u r a l ly  a t t r i b u t e d  t h e i r  b e t t e r  d e p o r t m e n t  
a f te r  the  p u n i s h m e n t ,  to  th e  fe a r  o f  th e  ch ild  o f  its  rep  *tition,  
a n d  p e rh a p s  w ith  g r e a t e r  s e v e r i ty .  T h i s  w a s  possib ly  a n a tu r a l  
.conclusion  on bis  p a r t ,  a t  th e  a g e  in w h i c h  lie l ived , and  m a y  
be so c o n sid e re d  ev e n  a t  th e  p r e s e n t  t i m e ,  b u t  t h e r e  is a n o t h e r  
e x p la n a t io n ,  m o r e  p h ilo so p h ica l  a n d  m o r e  scien til ic .  I t  is a s  
fo llow s, viz  : W h e n  p e o p le  a re  in g o o d  h e a l th ,  t h e y  a re  u su a lly  
c h e e rfu l ,  in g o o d  h u m o u r  w i t h  t h e m s e lv e s ,  a n d  a o i k b l e  t o  
t h o s e  a r o u n d  t h e m ;  t h e y  do n o t  t h i n k  o f  o r  a t t e m p t  to p e r 
p e t r a t e  m i s c h i e f  to  o th e rs ,  t h e i r  e le c tr i c i t ie s  a r e  in c q u i k b r i u m ,  
an d  th e y  d e p o r t  th e m s e lv e s  p ro p e r ly .  H o w  le t  o n e  o r  o t h e r  
o f  t h e i r  o k e t r i e i t i e s  b e  in  e x c e s s ,  i m m e d i a t e l y  t h e i r  disposi
t io n s  b e c o m e  c h a n g e d ;  n o  l o n g e r  a m ia b le ,  t h e y  see  e v e r y t h i n g  
a n d  p e rs o n  t h r o u g h  a  d is tu rb e d  m e d i u m ;  t h e y  becom e' sullen ,  
c ro ss ,  c r a b b e d ,  q u a r re ls o m e  a n d  d i s a g r e e a b l e ;  t h e  le a s t  dis
a p p o in tm e n t  ruffles t h e m ,  a n d  t h e y  p r o c e e d  to  b e h a v e  ill. 
H o w  w ith  c h i ld re n ,  w h e n  t h e  ro d  is ap p lied  v ig o r o u sly  to t h e i r  
p e rs o n s ,  th e  fr ic t io n  p r o d u c e d  b y  t h e  blow^s ev o lv e s  e l e c t r i c i t y  
o f  th e  k in d  n e c e s s a r y  to  re s to r e  th e  h e a l t h y  e le c tr ic  r q u b i b r i u m  
o f  t h e i r  I n k le s .  W h e n  t h a t  is re -e s ta b l is h e d  t h e r e  is an  en d  
o f  the  tr< m b l c ; t h e y  b e c o m e  a m ia b le  an d  g e n t l e .  T h i s  s a lu ta ry  
m e t h o d  o f  c o r r e c t i n g  “  l e s  e n f a n s  t e r r i b l c s , ”  h a s  g r e a t l y  fallen  
i n t o  disuse  in  o u r  t i m e s ,  f r o m  th e  o v e r w e e n i n g  m a t e r n a l  in 
s t in c t  o f  m a m m a s ,  w h i c h  is h o rr if ie d  b y  th e  c r ie s  o f  t h e  su lfe r in g  
l i t t le  on e s ,  a n d  h e n c e  t h e y  d e c r y  a g a i n s t  i t .

T h i s  p u n i s h m e n t  is a lso  w e ll  a d a p t e d  t o  th e  a d u l t  h u m a n  
a n i m a l ,  i f  w e  a re  t o  b e l ie v e  a  s t a t e m e n t  r e c e n t l y  m a d e  in s o m e  
o f  th e  L o n d o n  n e w s p a p e r s .  I t  s e e m s  t h a t  th e  B r i t i s h  P a r l i a 
m e n t ,  w i th in  a  fe w  y e a r s  p a s t ,  h a d  re -e s ta b lis h e d  c o r p o r e a l  
p u n i s h m e n t  w i t h  t h e  c a t - o ’-n in e -ta ils  a t  a  w h i p p i n g  p o st  fo r  a
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c e r ta in  class o f  c r im in a ls ,  w h o s e  c r i m e s  liad  b e c o m e  a l a r m i n g l y  
n u m e ro u s .  ¿Since th e  re - i n t r o d u c t i o n  o f  th e  w h ip p in g  p o st  
a n d  its a c c o m p a n y i n g  p u n i s h m e n t ,  t h e s e  c r i m e s  h a v e  a l m o s t  
c e a s e d  to e x i s t  L e t  o t h e r  p e o p le  p ro i i t  b y  th e  e x a m p le .

It, is r e m a r k a b l e  t h a t  t h r e e  s u c h  e m i n e n t  m e n  as  S o l o m o n ,  
N ic h o la s  I ,  o f  K u s s ia ,  a n d  N a p o l e o n  L o n a p a r t e ,  sho uld  oack  
use in a  d i l le r e n t  w a y  th e  p o w e r s  o f  e l e c t r i c i t y  su cce s s fu lly ,  
a n d  y e t  be  i g n o r a n t  o f  th e  p o w e rs  t h e y  w e r e  d e v e lo p in g .  
S o lo m o n  b y  h is  ro d  c o r r e c t i n g  t h e  wilful c a p r i c e s  o f  c h i ld h o o d ,  
N ic h o la s  I ,  r e m o v i n g  th e  e l ie c ts  o f  f ro s t  b i te s ,  a n d  N a p o l e o n  • 
r e s t o r i n g  h i m s e lf  to  h e a l th ,  e a c h  b y  th e  e v o lu tio n  o f  e le c tr ic i ty .

L e t  us  t u r n  n o w  t o  t h e  f o u r th  c la ss  o f  v e r t e b r a t e  a n im a ls ,  
w h ic h  as a  g e n e r a l  ru le  l ive  in  t h e  w a t e r ,  a n d  p r o m i n e n t  in 
th is  c lass  a re  fishes. “  A  fish b r e a t h e s  b y  m e a n s  o f  i ts  g ills ,  
e x t r a c t i n g  t h e  a i r  f r o m  t h e  w a t e r  in w h i c h  i t  l ives, a n d  re  j a c t 
i n g  th e  waiter,  w h ic h  c a r r i e s  o i f  w d iatever  p o s i t iv e  e l e c t r i c i t y  
t h a t  m a y  h a v e  b e e n  e v o lv e d  b y  its m u s c le s  in  i ts  m o t i o n s . ’ ’ 
T h i s  leaves  th e  fish in a  c o n d i t io n  o f  n e g a t i v e  e l e c t r i c i t y ,  l ik e  
t h a t  o f  th e  w a t e r  in w h i c h  i t  lives ,  a n d  h a v i n g  b tit  on e  e le c 
t r i c i t y ,  it  is co ld  b lo o d e d — w a r m  b lo o d e d  a n i m a l s  h a v i n g  t h e i r  
b lo o d  v x i r m e d  b y  th e  u n io n  o r  c o n ju n c t io n  o f  o p p o si te  
e le c tr ic i t ie s .  “ F i s h  a r e  n e a r l y  in se n sib le  t o  p a in ,  f r o m  t h e  
s a m e  c a u s e ,”  as all p ain  in  a n i m a l s  re s u l ts  f r o m  a  d is t u r b a n c e  
o f  the  e le c tr ic a l  e q u i l ib r iu m  o f  t h e i r  b od ies .  “  T h e  t e m p e r a 
t u r e  o f  fish is on ly  2 °  w a r m e r  t h a n  t h a t  o f  th e  w a t e r  in  w h i c h  
t h e y  live. T h e y  h a v e  s m a l l .b r a i n s  in  c o m p a r i s o n  t o  th e  size  
o f  t h e i r  b o d ie s— c o n s i d e r a b l y  s m a l l e r  in  p r o p o r t i o n  t h a n  t h e y  
a r e  in b ird s  o r  m a m m a l i a . ” T h i s  a c c o u n t s  fo r  t h e i r  in se n si 
b i l i ty  to  p a in ,  “  b u t  th e  n e rv e s  c o m m u n i c a t i n g  w ith  t h e  b r a i n ,  
a r e  as la rg e  in fish p r o p o r t i o n a t e l y  as in e i th e r  b ird s  o r  m a m 
m a l ia .  T h e  senses  o f  s ig h t  a n d  h e a r i n g  a r e  wrell d e v e lo p e d  
in  fish, as are  also  th ose  o f  sm e ll  a n d  ta s te ,  p a r t i c u l a r l y  t h a t  
o f  sm ell ,  w h ic h  chiefly  gu id e s  t h e m  to  t h e i r  food. T h is  sense  
is v e r y  k e e n ,  m o r e  so th a n  in m a n y  o t h e r  a n im a ls ,  a n d  th u s  i t  
is th a t  s t ro n g  s m e l l in g  baits  a r e  so su cce ssfu l  in  f i s h in g .”

F i s h  a re  r e m a r k a b l y  fe c u n d .  T h e r e  is n o t h i n g  in t h e  
a n im a l  w o r ld  t h a t  c a n  h e  c o m p a r e d  w ith  t h e m ,  u n le ss  it  be  
s o m e  species  o f  in se c ts .  T h e  cod fish  y ie ld s  i ts  e g g s  in  
m ill io n s ,  f r o m 'a  s t u r g e o n  h a v e  b e e n  t a k e n  s e v e n  m ill io n s  o f  
e g g s ,  t iou n d e r  p r o d u c e s  1 , 2 0 0 , 0 0 9 ,  th e  so le  1 , 0 0 0 ,0 0 0 ,  m a c k e r e l  
5 0 0 , 0 0 0 ,  a n d  so on .  T h e s e  e g g s ,  i f  t h e y  be  n o t  viv ified  b y  the  
m i l t  o f  th e  m a l e  fish, j u s t  r o t  a w a y  in th e  sea ,  an d  n e v e r  c o m e  
t o  life a t  all, an d  a re  o f  no v a lu e  e x c e p t  p e rh a p s  as food  to  
s o m e  m i n o r  a n im a ls  o f  t h e  deep.
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I t  is n o w  well k n o w n ,  t h a t  th e  i m p r e g n a t i o n  o f  fish e g g s  is 
a p u r e l y  e x t e r n a l  a c t  to  t h e i r  b od ies,  fish h a v i n g  no  o r g a n s  
o f  g e n e r a t i o n .  I t  is  th is  w o n d e rfu l ly  e x c e p t i o n a l  p r in c ip le  in 
th e  life o f  fish, t h a t  lias g iv e n  r is e  t o  th e  a r t  o f  p i s c i c u l t u r e , «. e, 
t h e  a rt if ic ia l  i m p r e g n a t i o n  o f  th e  e g g s  o f  fish, fo rc ib ly  e x u d e d  
f r o m  t h e i r  b o d ie s ,  w h ic h  a r e  b r o u g h t  in t o  c o n t a c t  w i t h  the  
m i l t  o f  th e  m a l e  iish in d e p e n d e n t  a l t o g e t h e r  o f  th e  a n im a l .

T h e  p r in c ip le  o f  fish life w h ic h  b r i n g s  t h e  m a l e  a n d  fem ale  
fish t o g e t h e r  a t  t h e  p e r i o d  o f  s p a w n i n g  is u n k n o w n .  S o m e  
n a tu r a l is ts  h a v e  s u p p o se d  t h a t  t h e  iish d o  n o t  g a t h e r  in to  
sho als  t i l l  t h e y  a r e  a b o u t  to  p e r f o r m  th e  g r a n d e s t  a c t io n  ojf  
th e i r  n a t u r e ,  a n d  that* till t h e n  e a ch  a n im a l  l ives  a  s e p a r a te  • 
a m i in d iv id u a l  life-; b u t  this  d o c s  n o t  s u g g e s t  th e  a t t r a c t i o n  
w h i c h  b r in g s  t h e m  in to  th is  a s s o c ia t io n .  - .

I  will v e n t u r e  u p o n  an  e x p la n a t io n .  T h e i r  p n stinct  te a c h e s  
t h e m  t h a t  t h e i r  e g g s ,  w h e n  re a d y  to  b e  d i s c h a r g e d  f r o m  their  
b o d ie s ,  m u s t  be d e p o s i te d  in w a n n e r  w a t e r  t h a n  t h a t  in 
w h ic h  t h e y  h a b itu a l ly  sw im . H a v i n g  b u t  on e  e l e c t r i c i t y ,  t h e  
n e g a t i v e ,  w h ic h  is th e  s a m e  as t h a t  in  w h ic h  t h e y  l iv e ,  no  vivi
f ica tion  o f  t h e i r  e g g s  co u ld  t a k e  p l a c e  i f  d u ly  c o m m in g le d  
w ith  th e  m i l t  o f  th e  m a l e  iish in m i d  o c e a n ,  b u t  a t t r a c t e d  by 
th e  w a r m e r  w a t e r  o f  r iv e rs  a t  t h e i r  s o u rc e s ,  o r  in  lo c h s  or  
b a y s  s h e l te re d  f r o m  th e  w a v e s  o f  th e  sea ,  w h e r e  in th eir  
s h a llo w s  v e g e t a b l e  fo o d  is a lw a y s  g r o w i n g  a t  t h e  b o t t o m  for 
th e  s u p p o r t  o f  th e  y o u n g  f r y ,  w h e n  th e y  sh all  b e  h a t c h e d ,  
t h e y  h a s t e n  in i m m e n s e  s h o a ls  for. m u t u a l  p r o t e c t i o n  from  
th e i r  e n e m ie s ,  to  th e s e  lyin g-in  p la ce s ,  w h e r e  t h e  e g g s  o r  roe  
o f  th e  fe m a le ,  a n d  t h e  m i l t  o f  th e  m a le  a r e  c o n tig u o u sly  
d e p o si te d  on  th e  r o c k s  o r  in t h e  g r a v e l  a t  th e  b o t t o m .  T h e  
p o sitiv e  e l e c t r i c i t y  o f  t h e  w a r m  w a t e r  d e r iv e d  f r o m  t h e  fr ic 
t io n a l  a c t io n  o f  s u n l ig h t  u p o n  t h e  r o c k s  a n d  sand  on  th e  
b o t to m  o f  t h e  sh allo w  w a t e r s  in w h i c h  t h e  e g g s  o f  t h e  fish 
h a v e  b e e n  d e p o si te d ,  as  w ell  as  u p o n  th e  e g g s  th e m s e lv e s  
c o m i n g  in  c o n t a c t  w i th  th e  n e g a t i v e l y  e le c tr i f ie d  e g g s  and  
m i l t  e v o lv e s  h e a t ,  a n d  w i t h  i t  m a g n e t i s m ,  a n d  in d u e  tim e  
th e  y o u n g  f r y .a r e  fu lly  d e v e lo p e d ,  viv ified  b y . t h e s e  e le m e n ts  
o f  life, b r e a k i n g  t h e  o u t e r  m e m b r a n e  o r  sh ell  o f  th e  e g g s  co n 
t a i n in g  t h e m ,  a l r e a d y  d is te n d e d  an d  t h i n n e d  b y  th e  g r o w th  
o f  th e  e m b r y o  w i t h i n ,  e m e r g i n g  in to  full life in to  t h e  e le m e n t  
w h e r e  t h e y  a r e  t o  h a v e  t h e i r  b e in g .  O f  c o u r s e ,  t h e  h a tc h in g  
o f  t h e  e g g s  o f  fish is n o t  u n if o r m  as  t o  t i m e  in  d iffe re n t  species,  
s o m e  r e q u i r i n g  a  l o n g e r  p e r i o d  t h a n  o t h e r s  to  a t t a i n  the  
m a t u r i t y  o f  t h e i r  d e v e lo p m e n t .

H e r e  w e  h a v e  a  r e m a r k a b l e  i l lu s t ra t io n  o f  t h e  p ro d u c t io n  o f
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life b y  e l e c t r i c i t y  a n d  m a g n e t i s m ,  o u ts id e  o f  th e  b o d ie s  o f  th e  
p a r e n t  tish ; w h ile  p e rh a p s  in a l m o s t  e v e r y  o t h e r  c la ss  o f  a n im a l  
life i t  is d e v e lo p e d  w ith in  t h e  b o d y  o f  th e  fe m a le ,  a f t e r  i m p r e g 
n a t io n  by  the  m a le  a n i m a l ,  s h o w i n g  m o s t  c o n c lu s iv e ly  t h a t  t h e s e  
im p o n d e ra b le s  a r e  a lw a y s  p r e s e n t  a s  w ell  a t  t h e  c o m m e n c e 
m e n t  o f  life a s  d u r i n g  i ts  c o n t i n u a n c e ,  w h ile  i t  h a s  b een  
d e m o n s t r a t e d  t i m e  a n d  a g a i n ,  t h a t  w h a t e v e r  d e c r e a s e s  t h e  r/s  
v i l c e  o f  a n  a n i m a l  d im in is h e s  a lso  t h e  e v i d e n c e  o f  th e  e le c 
t r i c i t y  w ith in  it ,  u n til  a f t e r  d e a t h  it  c e a s e s  a l t o g e t h e r .  A r e  w e  
n o t  r ig h t ,  t h e re fo re ,  in  c o n c l u d i n g  t h a t  e l e c tr ic i ty ,  m a g n e t i s m ,  
a n d  h e a t  a re ,  in c e r t a i n  re la t io n s  t o  e a c h  o t h e r ,  e le m e n ts  o f  
e v e r y  life ?

O x y g e n  g a s  is a  s u p p o r t e r  o f  c o m b u s t i o n ,  as  i t  a lso  is o f  life,  
w h i c h  in f a c t  is on e  f o r m  o f  c o m b u s t i o n .  I t  is n e g a t i v e l y  
e le c tr i f ie d ,  a n d  it  is b e c a u s e  i t  is so e lec tr if ied  t h a t  i t  s u p p o r ts  
b o t h  life a n d  c o m b u s t i o n .  L e t  us  i l lu s t ra te  th is .  T h e  a t m o s 
p h e r e ,  c o m p o s e d  o f  n i t r o g e n  a n d  o x y g e n  g a s e s  fo r  th e  m o s t  
p a r t ,  w ith  a  s l ig h t  a d m i x t u r e  o f  o t h e r  g a s e s  a n d  w a t e r y  v a p o u r ,  
w h i c h  last  c o n ta in s  a  l a r g e  p o r t i o n  o f  o x y g e n  g a s ,  is n e g a 
t iv e ly  electr ified .  W o o d ,  coal ,  a n d  v e g e t a b l e  su b sta n c e s ,  in a  
d r y  s ta te ,  a r e  p o s i t iv e ly  e lectr ified .  N o w  w h e n  w o h a v e  on < 
o u r  h e a r th s  w o o d  as fu el ,  a n d  f r o m  t h e  c o n d i t io n  o f  t h e  w o o d  
as  w e ll  as t h a t  o t  t h e  a t m o s p h e r e  t h e  c o m b u s t i o n  o f  th e  w o o d  ' 
is s low  a n d  s lu g g is h ,  w c  a p p ly  a  p a i r  o f  b e llo w s  to  h a s t e n  it  
th e  c o m m o n  e x p l a n a t i o n  o f  th is  use o f  th e  b ellow s is,  t h a t  it 
b rin g s  m o r e  o x y g e n  g a s  in to  c o n t a c t  w i t h  th e  s l ig h tly  k in d le d  
w o o d  th a n  t h e  a t m o s p h e r e  n a t u r a l ly  fu rn ish e s ,  a n d  h e n c e  th e  
c o m b u s t i o n  is cpiicken ed . T h is  is t r u e ,  b u t  i t  a lso  b r in g s  
a s s o c ia te d  w ith  th e  o x y g e n  g a s  its  n e g a t i v e  e l e c t r i c i t y ,  w h ic h  
c o m i n g  in to  u n io n  w i t h  t h e  p o s i t iv e  e l e c t r i c i t y  o f  th e  fire a n d  
th e  'wood a l r e a d y  s l ig h tly  h e a t e d ,  p r o d u c e s  i n c r e a s e d  h e a t ,  
w h ic h  the a d d it io n a l  o x y g e n  gas  th u s  su p p lie d  n o u r is h e s  in to  
flam e, an d  th e  fire is p r o p e r l y  k in d le d .  P o t a s s i u m  t h r o w n  
in to  a  vessel o f  o x y g e n  g a s ,  h u r s ts  in t o  th e  m o s t  b r i l l ia n t  
flam e fr o m  th e  s a m e  c a u s e ,  th e  p o t a s s i u m  b e i n g  p o s i t iv e ly  
e le c tr if ie d  in ^ h i g h  d e g r e e  a n d  so i t  is, b u t  in a  le sse r  d e g re e ,  
w ith  th e  o t h e r  m e ta l lo id s .

I n  r e g a r d  to  t h e  n o n - p r o d u c i n g  a n d  n o n - c o n d u c t i n g  p o w e r s  
o f  e l e c tr ic i ty  b y  fa t ty  o r  o le a g in o u s  s u b sta n c e s ,  a  v e r y  r e m a r k 
a b le  f a c t  lias b e e n  d e v e lo p e d  in  re la t io n  to  th e  h u m a n  fa m ily .

I t  h a s  fo r  a  lo n g  t im e  b e e n  o b s e rv e d  t h a t  in c o u n tr ie s  w h e r e  
th e  s u g a r  c a n e  h a s  b e e n  c u l t iv a te d ,  a n d  w h e r e  s u g a r  has  b een
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m a n u f a c t u r e d  f r o m  its e x p re s s e d  j u i c e ,  th e  n e g r o e s  e m p lo y e d  
in m a k i n g  it  g r o w  e n o r m o u s l y  fat f r o m  th e  u n r e s t r ic t e d  use o f  
th e  w a r m  j u i c e  o f  th e  e x p r e s s e d  c a n e  d u r i n g  th e  p ro c e s s  o f  
b o il in g .  F r o m  th is  fo od ,  l ik e  th e  w h a le ,  t h e y  b e c o m e  s u r 
r o u n d e d  b y  an  e n v e lo p  o f  fat ,  as do also th e  i n t e r i o r  o r g a n s  
o f  th e i r  b od ies .  T h is  fa t  is a n t i - f r ic t io n a l  a n d  p re v e n ts  th e  
e v o lu t io n  o f  e l e c t r i c i t y ,  w h ic h  in th e  a b s e n c e  o f  th e  fat w o u ld  
be d e v e lo p e d .  H e n c e  th e se  l a b o u re rs  c o u ld  no l o n g e r  bo p r o 
c r e a t iv e ,  a n d  as t h e i r  la b o u r  w a s  v e r y  e x h a u s t i n g ,  the. n e c e s 
s i ty  for  a n e w  g a n g  o f  la b o u r e r s  e v e r y  fo u r  o r  live y e a r s  b e 
c a m e  e s ta b lis h e d  on s u g a r  p la n ta t io n s .  T h is  f a c t ,  in s u g a r  
p r o d u c i n g  c o u n tr ie s ,  h a s  k e p t  alive  an d  c o n t i n u e d  th e  n e g r o  
s la v e  t r a d e  to  th is  d a y — a n d  w h e re  i t  h as  b e e n  a b o lis h e d  a n d  
t h e  c o o lie  t r a d e  s u b s t i tu te d  fo r  it,  th e  s a m e  re s u lts  o b ta in .  
K o  w o m e n  a re  s e n t  to  th e  p la n ta t io n s  w i t h  th e  coolie s ,  fo r  
t h e y  b e c o m e  like n e g r o e s ,  v i r t u a l l y  e m a s c u l a t e d  b y  t h e  
a b s e n c e  o f  t h e i r  e le c tr i c i ty .  So t h a t  w e  m a y  a t t r i b u t e  to  th e  
loss o f  e l e c t r i c i t y  in th e  p r o d u c e r s  o f  s u g a r  t h e  g r e a t  o b s ta c le  
t o  th e  a b o li t io n  o f  s l a v e ry  fo r  so lo n g  a t i m e  in th e  B r i t i s h  
W e s t  In d i e s ,  a n d  a t  t h e  p r e s e n t  m o m e n t  in th e  S p a n ish  I s la n d s ,  
in  B r a z i l ,  a n d  e ls e w h e re  as  i t  e x is ts .

T h e  s a m e  d e t e r i o r a t i n g  in flu e n ce s  u p o n  t h e i r  o r g a n i z a t i o n  
f r o m  fa tn e s s ,  in  o t h e r  p o r t io n s  o f  th e  h u m a n  r a c e ,  a p p e a r  in  
v a r io u s  p a r ts  o f  th e  w o r ld ,  p r e v e n t i n g  th e  d e v e l o p m e n t  o f  
t h e i r  e l e c t r i c i t y  an d  m a g n e t i s m ,  b y  w h i c h  t h e i r  a n i m a l  
fu n c t io n s  a re  im p a i r e d ,  a n d  t h e i r  in te lle c tu a l  fa cu ltie s  g r e a t l y  
w e a k e n e d .  T h e  E s q u i m a u x ,  F i n s ,  L a p s ,  a n d  all in h a b i ta n ts  o f  
h i g h  n o r t h e r n  c l im a te s ,  r e q u i r i n g  a  fa t tv  an d  c a r b o n a c e o u s  
food, a r e  e x a m p l e s  o f  th is  c h a r a c t e r .  T h e  in fe re n c e  to  b e  
d r a w n  f r o m  this  r e m a r k a b l e  f a c t  is th a t  s u c h  p e rs o n s  as a re  
o p p o s e d  to  an  in c r e a s e  o f  p o p u la t io n ,  a n d  w h o res ist  t h e  i n 
j u n c t i o n  to  th e  P a t r i a r c h s  o f  “  g o i n g  fo r th ,  m u l t i p l y i n g  a n d  
r e p le n is h in g  t h e  e a r t h , ” s h o u ld  s e le ct  fo r  t h e i r  c o m p a n i o n s  in  
life th e  fa t te s t  p e rs o n s  o f  th e  op p osite  s e x  t h a t  t h e y  ca n  find ,  
a n d  t h e y  w ill  b e  r e w a r d e d  b y  an  i m m e n s e  r e d u c t i o n  in t h e i r  
h o u s e h o l d  a n d  e d u c a t io n a l  e x p e n s e s  w h e n  c o m p a r e d  vfith  
t h o s e  o f  t h e i r  n e i g h b o u r s  w h o  c h a n c e  to  be o f  a  le a n  k in d .

I n  c o n n e c t i o n  w ith  th is  s u b je c t  o f  c o n t i n u i n g  a  s p e c ie s  o f  
a n im a l ,  I  m a y  m e n t i o n  t h a t  in  E u r o p e ,  as w e ll  as in th is  
c o u n t r y ,  a  v e r y  m i s t a k e n  n o tio n  e x is ts  as  to  th e  b e s t  a g e  a t  
w h i c h  " y o u n g  c a t t l e  sh o u ld  be p r o p a g a t e d .  T h e  p r e v a i l i n g  
id e a  is th a t  h eifers  s h o u ld  n o t  be a l lo w e d  t o  b e a r  th e i r  off
s p r i n g  b e fo r e  t h e y  a r e  fo u r  y e a r s  old ,  a n d  in  th e  s t a te  o f  P e n n -
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s y lv a n ia  t h e y  a r e  n o t  t a x a b l e  b e fo re  t h e y  h a v e  a t t a i n e d  t h a t  
a g e .  N o w ,  th is  is a  fa l la c y ,  as I  h a v e  a b u n d a n t l y  te s te d  d u r 
in g  th e  l a s t  t w e n ty  y e a r s .  I  h a v e  t h o u g h t  t h a t  n a t u r e  w a s  th e  
b e st  g u id e  in s u c h  ca se s ,  a n d  a c c o r d i n g l y ,  as  m y  a n im a ls  a re  
a lw a y s  well c a r e d  for,  m y  h e ife rs  a r c  su fficien tly  d e v e lo p e d  
a n d  m a t u r e d  w h e n  n in e  m o n t h s  old  to  re c e i v e  t h e  m a s c u l in e  
i m p r e g n a t i o n ,  a n d  to u n d e r g o ,  a f te r w a rd s ,  a h e a l th y  g e s t a t i o n ,  
a n d  to p r o d u c e  t h e i r  y o u n g  w h e n  a b o u t  e ig h te e n  m o n t h s  old.  
B y  m y  s y s te m  o f  b r e e d i n g ,  t h e r e  is a  s a v in g  in t h e  e x p e n s e  o f  
s u p p o r t i n g  y o u n g  h eifers  d u r i n g  t w o  y e a r s  a n d  a  h a l f  o v e r  th e  
c o m m o n  m e t h o d .  M y  h e r d  o f  c o w s  th u s  p r o d u c e d  w ill  c o m 
p a re  fa v o r a b l y  in size ,  p r o d u c e  o f  m i l k ,  c r e a m  a n d  b u t t e r ,  a n d  
h e a lth fu ln e ss  w ith  a n y  h e r d  o f  s im ila r  n u m b e r s  o f  co w s  in th is  
c o u n t r y .  I  do  n o t  r e m e m b e r  to  h a v e  h a d  a  s i c k  c o w  o r  h e ife r  
d u r i n g  t h e  las t  t w e n t y  y e a r s .  B u t  I  h a v e  e x c e e d e d  e v e n  th is  
e a r ly  p ro p a g a t io n  o f  th e i r  s p e c ie s .  L a s t  y e a r  a  y o u n g  h e ife r  
o f  m in e ,  on ly  fo u r  m o n t h s  old ,  m a n i f e s t i n g  a d e s ire  for  c o p u 
l a t i o n ,  w a s  p e r m i t t e d  to  re c e i v e  t h e  m a l e  i m p r e g n a t i o n ,  b h e  
d u ly  c o n c e iv e d ,  a n d  b e fo r e  sh e  w a s  fo u r te e n  m o n t h s  old  she  
b o r e  a  h e a l t h y  m a l e  calf.  T h e  h e ife r  h e rs e lf ,  a p p a r e n t l y ,  w a s  
n o t  in c o m m o d e d  b y  th e  e v e n t ,  a n d  c o n t i n u e d  to  e n jo y  e x c e l 
le n t  h e a l t h ;  a n d  s o m e  s ix  w e e k s  a f t e r  th e  b i r t h  o f  h e r  c a l f  sh e  
a g a in  re c e i v e d  th e  m a le  i m p r e g n a t i o n . .  T h i s  h e ife r  w as  r e a r e d  
u n d e r  th e  s t im u l a t i n g  in i lu e n ce  o f  th e  a s s o c i a t e d  b lue  a n d  
p la in  g la s s ,  w h ic h  h a d  h a s te n e d  its  d e v e l o p m e n t  t h r e e  y e a r s  
a n d  a  half.  N o w ,  a p p ly  this  d i s c o v e r y  t o  t h e  r e a r i n g  o f  d o 
m e s t ic  a n im a ls  t h r o u g h o u t  th e  w o r ld ,  a n d  b e g in  t o  e s t im a t e  
t h e  b e n e fit  t o  m a n k i n d  to  be d e r iv e d  f r o m  th e  re d u c e d  e x 
p e n se s  in p r o d u c i n g  t h e m  a n d  th e  g r e a t  g a i n  t h a t  w ill  r e s u l t  
i n  in c r e a s in g  th e  n u m b e r  o f  a n im a ls  to  b e  r a is e d  in a n y  g i v e n  
p e r io d  o f  t im e ,  a n d  s o m e  faint id e a  m a y  be f o r m e d  o f  th e  g r e a t  
v a lu e  o f  th is  d i s c o v e r y  in th is  s in g le  b r a n c h  o f  h u m a n  in 
d u s t r y .

A  w id e -s p re a d  e r r o r  in  a g r i c u l t u r e  e x is ts  in  E u r o p e ,  as w ell  
a s  in  this  c o u n t r y ,  a n d  h as  e v e n  b e e n  m a i n t a i n e d  in b o o k s  of  
s c ie n c e .  I t  is “  t h a t  u n d e r n e a t h  l a r g e  t r e e s  v e g e t a t i o n  d ro o p s  
a n d  la n g u ish e s ,  ev e n  w h e n  th e  s h a d e  is n o t  v e r y  i n t e n s e .”  
S o m e  y e a r s  a g o  I  h a d  o c c a s io n  to  p lo u g h  up t h e  sod  w h ic h  
c o v e r e d  a  sm all  o r c h a r d  o f  ap ple  an d  c lre s tn u t  t r e e s  on m y  
fa rm .-  A l l  t h é  t r e e s  w e r e  old a n d  la rg e .  I  c a u s e d  th e  field to  
b e  w ell m a n u r e d ,  e v e n  to  th e  b o t t o m  o f  th e  t r u n k s  o f  all  th e  
t r e e s .  W h e n  th e  g r o u n d  w as  w ell b r o k e n  up, I  d i r e c te d  m y  
f a r m e r  t o  m a r k  o u t  d rills  fo r  s u g a r  b e e ts ,  a n d  to  p l a n t  t h e  seed
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c lose  u p  to  th e  t r u n k s  o f  all th e  t r e e s .  Tie lo o k e d  a t  m e  w ith  
a s t o n i s h m e n t ,  an d  said  : “  W h y ,  s ir ,  p la n t  so c lose  to  th e  tre e s  ? 
N o t h i n g  e v e r  g r o w s  u n d e r  th e  s h a d e  o f  t r e e s  !”  I  re p lie d  
t h a t  I  h a d  h e a r d  s u c h  a  s t a t e m e n t  b e fo re ,  b u t  t h a t  I  did n o t  
t h i n k  i t  t o  b e  w ell  fo u n d e d .  I  h a d  seen  to o  m a n y  w e e d s ,  
s u c k e r s  a n d  b r a m b l e s  g r o w i n g  l u x u r i a n t l y  u n d e r  t r e e s  all o v e r  
t h e  c o u n t r y  t o  a t t a c h  a n y  c r e d e n c e  t o  it .  “ D o  as I  te l l  y o u  ; 
p l a n t  t h e  s e e d  c lose  to  t h e  t r e e s ,  a n d  l e a v e  th e  re s u l t  to  t a k e  
c a r e  o f  i t s e l f .”  M y  f a r m e r  w a s  so m u c h  a s t o u n d e d  b y  w h a t  h e  
c o n s id e r e d  m y  fo olish  d i r e c t io n s ,  t h a t  h e  w e n t  o v e r  to  s o m e  
f a r m e r s  w h o  w e r e  p l a n t i n g  t h e i r  seed  in n e i g h b o u r i n g  fields,  
a n d  t o l d  t h e m  o f  th e  a b s u rd  d ire c t io n s  I  h a d  g i v e n  h im .  I n  
t h e  fu ln ess  o f  t h e i r  n e i g h b o u r l y  k i n d n e s s ,  t h e y  c a m e  o v e r  to  m e  
t o  e n l i g h t e n  m e  on  th e  s u b je c t  o f  f o rm in g .  “ Y o u r  m a n  tells  
n s ,”  s a id  o n e  o f  t h e m  t o  m e ,  “  t h a t  y o u  h a v e  to ld  h im  t o  p la n t  
s u g a r  b e e t  s e e d  c lo se  to  t h e  t r u n k s  o f  y o u r  b i g  c h e s t n u t  t re e s .  
W e  h a v e  c o m e  o v e r  t o  tell  y o u ,  w h a t  y o u  m a y  n o t  k n o w ,  th a t  
n o p l a n t  w il l  g r o w  u n d e r  th e  sh a d e  o f  t r e e s ,  a n d  to  d issu ad e  
y o u  f r o m  a t t e m p t i n g  to  m a k e  t h e m  g r o w  th e re .  Wr e h a v e  
b e e n  f o r m in g  2 5  y e a r s ,  a n d  o u r  fa th e rs  b efore  us all t h e i r  lives,  
a n d  w e  h a v e  n e v e r  h e a r d  o f  s u c h  a  t h i n g  as p l a n t i n g  fo r  a  
c r o p  u n d e r  th e  s h a d e  o f  t re e s .  P r a y  d o n ' t  t r y  i t . ”  I  t h a n k e d  
t h e m  fo r  t h e i r  s o l ic i tu d e ,  b u t  to ld  t h e m  t h a t  “  i t  w a s  a n  e x p e r i 
m e n t ;  i f  i t  sh o u ld  foil, t h e  loss  o f  a  few  s e e d  a n d  a  l i t t le  l a b o u r  
w e r e  all t h a t  w o u l d  b e  in v o lv e d  in i t ; a n d  i f  i t  s h o u ld  s u c c e e d ,  
i t  w o u l d  e x p lo d e  an d  b a n is h  a  v e r y  m is c h ie v o u s  an d  e x p e n s iv e  
f a l la c y  in a g r i c u l t u r e ;  l i t t le  h a r m  w a s  to  b e  a p p r e h e n d e d  f r o m  
i t . ”  T h e  f o r m e r  f in d in g  m e  d e t e r m i n e d ,  said ,  “ Y o u  g e n t l e 
m e n  f r o m  t h e  c i ty ,  c o m e  in to  t h e  c o u n t r y ,  b u y  lan d ,  e r e c t  
e x p e n s i v e  b u i ld in g s ,  p u r c h a s e  h i g h  p r i c e d  s t o c k  o f  all k in d s ,  
a n d  e v e r y  n e w  fu n g ie d  to o l  o r  l a b o u r  s a v i n g  m a c h i n e  t h a t  is  
a d v e r t i s e d ,  h i re  p e o p le  a n d  g o  t o  w o r k ,  an d  t h i n k  y o u  a r e  
f a r m e r s ;  b u t  I  h a v e  n e v e r  k n o w n  o n e  o f  y o u  to  m a k e  e v e n  
h is  e x p e n s e s  o u t  o f  his  f a r m i n g .  Y o u  h a d  all  m u c h  b e t t e r  do  
as  y o u r  n e i g h b o u r s  d o  t h a n  s t r i k e  o u t  in to  n e w  p a t h s . ” I  
said  to  h i m ,  “ y o u r  r e b u k e  is j u s t ,  a n d  w h a t  y o u  sa y  is n o  
d o u b t  t r u e ; I  a c k n o w l e d g e  i t  to  b e  t r u e  in  m y  ca se .  I  k n o w  
v e r y  l i t t l e  o f  a n y t h i n g ,  b u t  I  c o u ld  n o t  t h i n k  f o r  a  m o m e n t  o f  
t a k i n g  u p  t h e  t i m e  o f  m y  f a r m i n g  n e i g h b o u r s  b y  a s k i n g  t h e m  
h o w  to  m a n a g e  m y  f o r m ; I  m u s t  le a rn  i t  as  b e s t  I  c a n  w i t h o u t  
t a x i n g  t h e i r  n e i g h b o u r l y  k i n d n e s s ,  a n d  th is  e x p e r i m e n t  o f  
m i n e  is o n e  o f  m y  e a r ly  lessons  in  f a r m i n g . ”  F i n a l l y ,  th e s e  
g o o d  p e o p le  t o o k  t h e i r  le a v e ,  a n d  m y  b e e t  s e e d  w e r e  p la n te d  
a c c o r d i n g  t o  m y  d ire c t io n s .  I n  d u e  t i m e  t h e y  g e r m i n a t e d ,
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a n d  b e g a n  to  g r o w ,  an d  t o  th e  s u rp r ise  o f  m y  f a r m e r  th e  
p lan ts  as t h e y  g r e w  b e c a m e  s t r o n g e r  an d  l a r g e r  a t  th e  b o t t o m  
o f  t h e  t r u n k s  o f  t h e  l a r g e s t  t re e s  th a n  th e  o t h e r  p la n ts  w e re  
in  th e  o p e n  s p a c e s  in o t h e r  p a r ts  o f  th e  field. T h i s  d iffe re n ce  
c o n t i n u e d  t o  in c r e a s e  as th e  s e a so n  a d v a n c e d ,  a n d  w h e n  th e  
t im e  h a d  a r r i v e d  for g a t h e r i n g  t h e m ,  th e  g r e a t e s t  c o n t r a s t  
w as  p e r c e p t i b l e  b e t w e e n  th o se  t h a t  h a d  g r o w n  u n d e r  th e  
sh ad e  o f  th e  t r e e s ,  e v e n  o f  th e  l a r g e s t ,  a n d  t h o s e  w h i c h  h a d  
g r o w n  in t h e  o p e n  s u n l ig h t .  .

A t  th is  t i m e  t h e  s a m e  k in d  n e ig h b o u r s  w h o  h a d  v is ite d  m e  
in  th e  p re v io u s  s p r i n g  to  a d v ise  m e  a g a i n s t  p l a n t i n g  m y  seed  
u n d e r  th e  s h a d e  o f  t h e  t r e e s ,  w e r e  g a t h e r i n g  t h e i r  a u t u m n  
c ro p s  in t h e  a d j a c e n t  fields. I  w e n t  o v e r  t o  t h e m  a n d  a s k e d  
t h e m  if  t h e y  w o u ld  l ik e  to  s e c  m y  b e e t  c r o p ,  a n d  o n  t h e i r  e x 
p r e s s i n g  a  d e sire  t o  see i t ,  I  i n v i te d  t h e m  to  a c c o m p a n y  m e ,  
iuid w e  p r o c e e d e d  to  th e  field. O n  o u r  w a y  I  a s k e d  t h e m  
w h e re  th e y  t h o u g h t  th e  b e st  b e e ts  w o u ld  b e  fo u n d .  “  I n  th e  
op e n  s u n l i g h t  to be  s u r e ,”  w a s  t h e  a n s w e r ; u n o t h i n g  e v e r  
g r o w s  u n d e r  th e  sh a d e  o f  t re e s  !”  I  m a d e  no  r e p ly ,  an d  soon  
a f t e r  w e e n te r e d  th e  field. A s  w e  p a ss e d  a lo n g  I  w a s  a m u s e d  
a t  th e  a s t o n i s h m e n t  d e p ic te d  o n  t h e i r  c o u n t e n a n c e s  as th e y  
e x a m i n e d  th e  b e e ts  in  d ifferen t  p a r t s  o f  t h e  field. P r e s e n t l y  
on e  o f  t h e m ,  n u d g i n g  a n o t h e r ,  said  in a  low  v o i c e ; u  G e o r g e ,  
did y o u  e v e r  see  a n y  t h i n g  like  t h a t  b e fo re  ? w h y ,  t h e r e  a re  no  
b e e t s  in t h e  s u n l ig h t ,  a n d  th e  b i g  o n e s  a r e  u n d e r  th e  t r e e s . ”  
T h i s  w a s  th e  f a c t ;  th e  p la n ts  in t h e  s u n l i g h t  w e re  few , s c a t 
te re d  a n d  s p in d lin g  in t h e i r  g r o w t h ,  h a v i n g  a  lo n g  s le n d e r  
t a p r o o t  a n d  w e r e  v alu eless  fo r  food , w h ile  t h e r e  w a s  a  
l u x u r i a n t  g r o w t h  u n d e r  th e  t r e e s  o f  l a rg e  s ized  a n d  e x c e l le n t  
q u a lity .  A f t e r  e x a m i n i n g  a t t e n t i v e l y  th e  w h o le  field, an d  
d e c l a r i n g  t h a t  t h e y  h a d  n e v e r  seen  o r  h e a r d  o f  t h e  l ik e ,  a n d  
w o u ld  n o t  h a v e  b elieved  i t  h a d  t h e y  n o t  seen  i t  t h e m s e lv e s ,  
t h e y  c a m e  to  m e  a n d  a s k e d  m e  i f  I  c o u ld  e x p la in  so u n h e a r d  
o f  a p h e n o m e n o n .  I  re p lie d ,  “  y o u  k n o w  1 a m  f r o m  th e  c i ty ,  
h o w  th en  c a n  I  be e x p e c t e d  to  k n o w  a n y t h i n g  a b o u t  f a r m i n g ?  
I f  y o u  w h o  h a v e  b e e n  f a r m e r s  all y o u r  l ives ,  a n d  y o u r  l a t h e r s  
b e fo re  y o u  t h e  s a m e ,  c a n n o t  e x p la in  th is  w h y  sh o u ld  y o u  e x 
p e c t  m e  w h o  h a v e  n o  e x p e r i e n c e  in  f a r m i n g ,  b e i n g  f r o m  th e  
c i ty ,  to  do i t ?  I  k n o w  n o t h i n g  a b o u t  it,  b u t  I  w ill  tell y o u  
w lia t  I  th i n k .  I  w ill  i l lu s t ra te  m y  m e a n i n g  b y  a n  e x a m p l e  : 
su p p o se  y o u  s h o u ld  t a k e  t w o  m e n ,  b o t h  h e a l t h y ,  s t r o n g  a n d  
v ig o r o u s ,  a n d  b o t h  v e r y  h u n g r y — on e  o f  t h e m  is s i x  fe e t  ta l l  
a n d  v e r y  b r o a d  a n d  m u s c u l a r — th e  o t h e r  m a n  is five fe e t  s ix  
in ch e s  h ig h ,  a n d  a lso  m u s c u l a r .  ¿Suppose y o u  p l a c e  t h e m  a t  a
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table and put before them food sufficient only for one man of 
average size and strength, and tell them to eat, how much of 
the food; do you think the little man would get?” “ Well, I 
guess not a great deal of it,” said one of the m en; to which the 
others assented. u If ow, suppose you had put on the table enough 
food for both, would they not rise from the table refreshed 
and reinvigorated, and ready for their work?” I said to them. 
44 Well, yes, I should think so ;” was their answer. “ How,” 
said I to them ; 44 the first supposition illustrates your mode 
of farming. You manure your land lightly, furnishing food 
enough only for your crop, and nothing for your hungry trees, 
if you should happen to have any upon your land. The 
trees, neglected and hungry, take all the food within reach of 
their roots, and nothing grows,, therefore, under their shade—  
hence your proverb that plants will not grow underneath the 
shade of large trees even when it is not very intense. In 
my experiment I had placed sufficient food before the 
large trees, and the small plants. The tree digests its food, 
and can . take no more food at a given time than can any 
animal, relatively— consequently what is left over after feeding 
the tree goes to feed the small plants and it also gets its fill 
of nutrition, so that both thrive and grow healthfully. How,, 
there is another reason why small plants should grow better 
and faster under the shade of large trees than anywhere else, 
and it is this. The dew late in the afternoon begins to settle 
upon the leaves of plants under the shade of trees an hour or 
more before it does out in the sunlight, and in the morning, 
after the sun has risen, the shade of the trees protects the 
plants under them from losing the dew upon them by evapora
tion till ten o’clock, A . M. So that the plants under the 
shade of the trees have the advantage of four or more hours 
of moisture, in the dew that rests upon them, than other plants 
in the sunlight which have no such protection— and you know 
that moisture is necessary to the growth of plants.” They 
thanked me for my explanation and went their way con
founded. Since then I  have cultivated under very large trees 
on my lawn, plants and flowers of many discriptions with great 
success, and the cultivation has greatly benefited the trees 
themselves. I  would recommend to all having trees on their 
lawns to cultivate the soil at their bases in flowering plants, if 
they desire ornaments, or in vegetables if they need them for 
food. To holders of small patches of land, this information 
may prove to be of great comfort and convenience.

This little narrative brings me to the subject of the forrna-
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tion of dew, which I  do not attribute to condensation of the 
atmosphere holding it in suspension, but to the exactly 
opposite cause, viz: the expansion and rarefaction of the 
atmosphere by heat, its ascent upwards and its abandonment 
of the water which it tad  previously held in suspension.

. /
"When, in the rotation of the earth upon its axis, a n y  given - ’v 

area of its surface is no longer i l lu m in a te d  by the s u n 's  rays, 
or, as in common lancruatre. it is said, ‘‘ It is s u n s e t m e  rays 
of sunlight- do not illumine the atmosphere that is over su ch  
an area of the earth’s surface, and, as the night advances, that 
atmosphere becomes colder and more magnetic w ith  its 
increase of cold by induction. Columns or volumes of this 
cold air are then attracted to the earth by its opposite 
magnetism, and descend towards it. At the same time the air 
in contact with and just above the earth’s surface, having been 
heated during the day by the electricity evolved b y s u n l ig h t ,  
and b*dng positively electrified, ascends to meet the r 11 air 
descending from above, negatively electrified and or : 'site:v 
magnetic; the conjunction of these opposite electricities 
produces additional heat which so warms the air freighted 
with moisture that is descending from above, that im expan
sion and rarefaction will no longer admit of its holding in 
suspension the watery vapour that it was bringing d* >wu with 
it ; it consequently ascends alone, leaving the g lo b u le s  of water 
which it contained to be carried to the earth by their magnet
ism, and to insensibly settle upon the grass, leaves, earth, ho., 
and form what we call dew, hoar frost, he*, according to the 
temperature of the earth’s surface at the time of such deposi
tion. This occurs in a cloudless sky.

"Witon the clouds are floating above us, there is no dew, not 
because, as we have been taught, that the radiated heat from 
the. eartli is reflected by the lower surface of the clouds to the 
earth, thus keeping the air in contact with the earth too warm 
to deposit its water as dew, as that is an absurdity, since heat 
reaching the lower part of any gaseous or vapoury flui d, would 
at once penetrate and permeate such gases, vapours or clouds 
and expand, rarefy and disperse them; hut because tic* inter
posing clouds would prevent the descent of the volumes of 
cold air freighted with moisture above them to tie* earth 
below, and consequently there could be no deposition of water 
or dew from them. Cold does not condense the atmosphere, 
for if it did the density of the air would be much greater in 
winter than in summer, which we know is not the case. Be-
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sides, the rarity and tenuity of the air at great elevations, 
where extreme cold prevails perennially, contradicts this as* 
sumption. Nor has the air any weight—gravitation is sup
posed to act only in one direction, viz: towards the centre of 
the earth, while it is known that the air presses equally in all 
directions, upwards from below, laterally and downward from 
above, hence it cannot be acted upon by gravitation. The 
baromet ric pressure of the atmosphere in its variations, is due 
in all probability to magnetic attraction and repulsion between 
the atmosphere and the earth. The same reasoning applies to 
the waters of the oceans. They are fluids pressing like the air 
in all directions, upwards from below, laterally and- down
wards, and rest upon the earth by the attraction of the earth’s 
magnetism, and not by gravitation, since their upward and 
lateral pressures are antagonistic to the attraction of gravi
tation. Every drop of water is a magnet. When the globules 
are vertical their poles are at the foci of their forms, the 
lower pole attracted by the magnetism of the air above 
and its upper pole attracted towards the magnetism of the 
earth below. These downward and upward attractions and 
corresponding repulsions dislocate, from their great mobility, 
other globules of the water, and force their polar magnetic 
axis to be horizontal or dia-magnctic, and these pressures 
everywhere varying intension, develop magnetic forces through
out the mass of water, acting at every possible angle with each 
other, and producing everywhere opposite resistances. These 
magnetic changes induce electrical disturbances in the water, 
resulting in the development of heat by friction and the con
junction of opposite electricities, causing in all latitudes those 
currents of evaporation associated with electricity, which we 
find agglomerated in the atmosphere as masses of clouds, fogs, 
mists "¿c. These masses of clouds acquiring their electricities 
by induction, become oppositely electrified according to their 
elevation in the atmosphere above the earth, and as- they 
approach each other in their movements, an electric discharge 
takes place, a decomposition of the watery vapour occurs, the 
hydrogen gas is burnt in the oxygen gas of the decomposed 
water,''displaying that bright yellow light peculiar to hydrogen, 
in flashes so dazzling that if they were not so evanescent no 
animal vision could support their glare and then follow their zig
zag path in the atmosphere, aadhey are attracted by currents of 
oxvgen in the air of varying conducting powers. The result Is 
water electrified and magnetic, the globules of which repelling 
each other, and pressed upon in every direction by the magnetic
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^forces of the atmosphere, descend to the earth as spherical 
drops to meet and mingle with the magnetism of the earth. 
These drops of water are what we call raim

If it were not for the upward pressure of the waters of the 
ocean from their lowest depth, how long would the crust of 
earth beneath them, (computed by physicists to be relatively to 
the mass of the earth no thicker than an egg shell is when 
compared to the mass of albumen that it contains,) be able to 
sustain the pressure downwards of a mass of water from five 
to ten miles in depth as it moves in its tides, its currents, and 
the rotation of the earth upon its axis, and as it rolls in its orbit ? 
Would not the momentum of such a mass of waters thus put 
in motion, in the course of time that has elapsed since they 
were gathered in seas and oceans, wear away so much of the 
earth’s crust as to allow the watcis to flood the interior fires 
of the earth, and produce explosions that would shiver the 
planet into thousands of fragments? And does not this 
furnish another argument against the doctrine of gravitation? 
The same principle applies relative to the upward pressure of 
the atmosphere. In the cases of the waters of the ocean and 
the atmosphere—both being fluids, differing however in their 
tenuity, their molecules have great mobility among themselves 
respectively, and from the irregular and unequal upward and 
downward magnetic attractions and repulsions, these mole
cules are displaced and turned aside, changing the directions 
of their poles and their axes, and thus becoming dia-magnetic 
or horizontally magnetic, creating thus the lateral pressures 
existing both in the water and the atmosphere.

When, from the mobility of the molecules in the crust of 
the earth at the period of the planet being launched into 
space in its rotary motion on its axes, and its progressive 
motion in its orbit, the equatorial diameter was, by magnetic 
attraction and repulsion, increased twenty-six miles more than 
the polar diameter, the same influences repelled from the 
poles respectively and attracted to the respective opposite 
poles the waters in the arctic and antarctic basins till they 
met in the tropics.

The upward pressure of these waters, their polar currents 
of cold water at great depths, and the rotation of the earth 
on its axis from west to cast, have united in forcing the 
masses of oceanic waters to the westward till they impinged 
upon the eastern coasts of America and of Asia— action and
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re-action being equal; these vwaters, after their impact with 
these coasts and their contiguous islands, were reflected back 
again towards the western coasts of Europe and Africa, and 
meeting midway in oceans, the succeeding waves of these 
waters have risen above the general level of the oceans a few 
feet, which has been called a tide, and which has been 
attributed erroneously to the attraction of the sun aud moon 
instead of to the forces which I have mentioned above.

The impact of these waters in mid-ocean throws back to the 
European and African waters, coming from thence and to 
eastern American and Asiatic coasts, the waters attracted 
there by the rotary motion of the earth oil its axis— and thus 
they force back in all these continents the waters of the rivers 
emptying themselves into the oceans, creating in them the 
tides, the causes of which never before have been satisfactorily 
explained. These tides, therefore, are the results of the 
magnetic attraction and repulsion of the waters and the coasts 
of the continents where they are seen and felt—and are not 
affected at all, either by sun or moon.

The currents of the Mediterranean sea—the upper one 
inwards is the result of the pressure of the Atlantic ocean in 
its reflux from the mid ocean impact of the oceanic waters, 
the lower current running into the Atlantic ocean— is pro
duced by the upward pressure of the Mediterranean waters 
and the magnetic attraction of the colder polar current at great 
depth towards the equator.

The heat of the earth ascends perpendicularly to the hori
zon. It cannot, therefore, be deflected to any considerable 
extent in producing wdnds or currents of air. These result 
from electrical and magnetic attractions and repulsions—the 
upward pressure of the air, which is nothing more than tho 
magnetic repulsion of it from the earth— having their similar 
poles of magnetism adjacent, until by induction the polarity 
of the air is changed in the higher atmosphere, where, being 
intensely cold, it is attenuated by the repellent qualities of its 
homogeneous magnetism, and not by the low degree of its 
temperature, which happens to be coincident wdtli its mag
netism, but is incapable of condensing the molecules of the 
atmosphere.

When we remember the law of attraction and repulsion of
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magnetism, viz: that it acts inversely as the square of the 
distance, and that the earth, its oceans and its atmosphere, are 
all magnetic, and mutually attract and repel each other accord
ing to tills law— which, by the way, is the same law that 
Newton assigned to the gravity of matter— and when we fur
ther remember that they are all’ in contiguity with each other, 
we cannot fail to conceive that this planet has all the 
forces within and around it that are necessary ft>r the per
formance of all its functions without attributing them to the 
actions of such distant orbs as the sun and the moon. If the 
moon, as our astronomers assert, exerts a greater influence 
upon the tides than does the sun, owing to the greater dis
tance of the sun from the earth, by a parity of reasoning, how 
much more influential must the earth itself be which is in 
contact both with its waters and its atmosphere. All fluids . 
when acted upon by unequal forces assume a spiral course, as 
witness the whirlwind in the atmosphere, and the whirlpool, 
and eddying currents in the waters. The currents of the 
oceans, are spiral curves modified in their curvatures by the 
fixed as well as movable obstacles they encounter in "their . 
several courses.

When a wave at sea has reached its crest, why does it curl 
over and break into spray, as‘it descends into the trough of 
the sea? If the moon lifts it up why does not the moon hold 
it up? When a wave breaks on the shore, why does it cling 
to the earth, and recede in contact with it as the undertow, fre
quently carrying with it to destruction the incautious or un
skilful swimmer ? Why does not the moon keep this water 
on the surface instead of suffering it, though it be warmer 
than the water at greater depths, to seek its company 
against an assumed law of physics, that the warmer fluid floats 
upon the colder?

Why, in the whirlpool, does the warm surface water rush 
down its spiral coils to meet and mingle with the colder wrater 
of the greater depths? And why does this cold water ascend 
in counter spirals to meet the descending warmer water? 
This action is not caused by gravitation; it is magnetic, and 
so it is also in the whirlwind. The warm air of the lower 
atmosphere, in contact with the earth, is taken up in its spiral 
coils, attracted by the opposite magnetism of the upper air, 
which descends in opposite spiral coils to meet it in its ascent, 
and together the column of whirling air, repelled from its
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source and carried over the surface of the earth, but in con
tact with it, with a resistless impetuosity, by the electrical 
current which has developed the magnetism of the column, 
devastates and destroys every obstacle that lies in its course, 
till the magnetic equilibrium is again attained, when a calm 
ensues. In these instances of the whirlpool and the whirl
wind, the assumed law of gravitation is violated by the ascent 
of the warm air into the colder upper atmosphere, as well as 
by the descent of the warm surface water to the depths below; 
thus proving that the motions of fluids, wdiether gaseous or 
liquid, are controlled by magnetism.

A  balloon charged with hydrogen gas, and released from its 
fastening to the earth, ascends rapidly into the upper atmo
sphere—the region of intense cold, where, as wre are taught in 
the schools, it should be condensed, and the sides of the 
balloon should be loose and pressed inward by the condensing 
power of the cold in that elevated region. According to the 
doctrine of gravitation it has ascended because it was filled 
with hydrogen gas— the lightest substance in nature—and 
every light substance floats upon any other substance heavier 
than itself.

IN’ow, let us see what actually takes place in the balloon.

First, The hydrogen gas is positively electrified, and is at
tracted to the upper atmosphere by its opposite electricity, 
which is negative.

Second, The balloon itself is painted and varnished with 
gums to retain the hydrogen gas, winch pigments and varnish 
are also positively electrified and assist in raising the balloon.

Third, The higher the balloon ascends the greater is the at
traction of the negative electricity of the upper air for it.

Presently a conjunction of these opposite electricities of the 
upper air and the positively electrified gummed surface of the 
balloon occurs, heat and magnetism are evolved, the canvas 
of the balloon begins to expand, and within it the hydrogen 
gas also expands to fill and to tighten the canvas. The”at
traction from without and the expansion of the hydrogen gas 
within distend the canvas to its fullest extent. Should the 
eeronaut not at once open the safety valve of the balloon, and 
liberate a portion of the hydrogen gas within it, these forces 
would burst the canvas and precipitate the unlucky aeronaut
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to the earth, a catastrophe which really happened in England 
only a few days since. ’

The ascent of the balloon, the expansion of its canvas and 
of the hydrogen gas within it instead of their condensation by 
the extreme, cold of the upper atmosphere, the bursting of tho 
balloon— all contradict the Newtonian theory.

Wo will now explain why the temperature on the Burface 
of the earth is greater during summer, though the sun is 
then at its greatest distance from the earth, than it is in 
winter, when the distance between the earth and the sun is at 
the least, being three millions of miles less than it was at tl:e 
summer solstice— viz: June 21?t. On this day the rays o' 
sunlight, vertical at the tropic ot Cancer, impinging through 
the atmosphere upon the surface of the earth, with a velocity 
of 186,000 miles per second, produce groat friction. This 
friction is the result of the impact of all the rays of sunlight 
upon the earth’s surface. This friction evolves more elec
tricity in the contact than it docs in winter, when the angle 
of incidence of the rays of light is very much more acute, 
and a large portion of the rays of light are at that time 
reflected and refracted into planetary space, without develop
ing the electricity either in quantity or tension, which the 
whole quantity of rays of light would do if they reached the 
earth directly. Consequently as the electricity evolved is less 
in winter, tho heat which riiia electricity produces in conjunc
tion with the opposite electricity of the earth’s surface is much 
less, and the temperature is therefore lower in winter than in 
summer.

Besides, the vertical impact of matter upon matter, as of light 
upon the atmosphere, or upon the surface of the earth, is always 
more violent, and produces more friction than its impact from an 
acute angle, or as it is called a ‘‘ glancing blow,” would do, 
lienee more electricity results from the friction produced by 
the vertical impact of light, than there would be from its im
pact at an acute angle. The declination of the sun, therefore, 
by constantly changing the angles of incidence of its light, as 
it enters our atmosphere, and impinges upon the earth's sur
face, is the cause of the changes of the terrestrial temperature 
at the several seasons of the year. Hence the more vertical 
the light, the more friction is developed in its impact with the 
earth, and the more electricity thus evolved, and the more 
heat produced by the conjunction of the opposite electricities 
from the light and earth.
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At the height of five miles or more above the earth, when
masses of clouds oppositely electrified come together, great 
heat is evolved by the union of these electricities, and with it 
is also developed magnetism; the air of the cloud thus heated 
becomes positively electrified, and greatly expanded by the 
heat, it rushes upwards attracted by the negative electricity of 
the atmosphere above it, abandoning the watery vapour it had 
contained in suspension, and which absorbing the magnetism 
developed by the union of the opposite electricities begins to 
fall towards the earth, not by gravitation but by the magnetic 
repulsion of the surrounding air, and the magnetic attraction 
of the earth itself and the waters on its surface. A t the same 
time, when this conjunction of opposite electricities occurs, 
much of the watery vapour that the clouds held in suspension 
is decomposed by the superior attraction of the intense elec
tricity for the hydrogen gas of the water, which is immediately 
burnt in the oxygen gas that had been liberated by the 
decomposition of the watery particles of the clouds in the first 
place. This inflamed hydrogen burning with a yellow light, 

\ rushes to embrace again its lover, oxygen gas, pursuing it in 
those brilliantly illuminated zig-zag courses which we call 
flashes of lightning.

Now as these conjunctions of opposite electricities are suc
cessive in a storm, we see the frequent flashes of lightning 
and hear the rolling of the thunder, (which latter is merely 
the noise of the explosions of oxygen and hydrogen gases, 
when acted upon by a current of electricity passing through 
them,) as they dart or roll through the atmosphere. The 
water thus formed, starting in sheets or columns as it may be, 
is at once disintegrated, by the repulsion of the magnetism 
which it has absorbed, into atoms or globules, each of which 
is a separate magnet. These are repelled by the magnetism 
of the upper atmosphere, and are attracted by the opposite 
magnetism of the earth and its waters, and continue to descend 
towards the earth, but the molecules of atmospheric air are 
also magnets, and repel and retard the descent of the rain 
drops as they fall, and these forces continue to diminish their 
sizes, till, on approaching the earth, they are so comminuted, 
that frequently they become absorbed by the atmosphere and 
appear as mist and fog.

' Now, if rain falls by gravitation, beginning, at that great 
height of five or more miles, to descend in the first second of 
time 16.1 feet, in the next 32.2 feet, in third second 64.4 feet,
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in the fourth second 90.6 .feet, increasing its velocity as the 
time, of descent and the space through which it’passed as the 
square of the time, it would he found that its velocity and 
momentum, wlieu it reached the earth, would be so great as 
to wash the soil into the seas, denuding mountains and dis
integrating rocks, and destroying every living object on the 
planet. • We see on a small scale the devastating power of a 
waterspout that breaks and discharges its contents when 
traveling only a short distance above tlie earth. Besides it is 
only necessary to see the retaliatory effect of magnetism upon 
the llakes of snow as they fall lazily to the earth, each crystal 
of the snow flake, or frozen water, being acknowledged as a 
magnet endowed with its full proportion of magnetic power.

These facts prove that neither the clouds that float in the 
atmosphere nor the waters they contain, which have been 
taken up by evaporation from the rivers, lakes and sea-, and 
which are again returned to them in rain, enow and -hail, are 
affected by the so-called laws of gravitation. Conceive for a 
moment that the volume of water of the Niagara river which 
passes over the falls, should, by gravitation, descend from a 
height of two, three or five miles above the earth, the common 
height of clouds; then imagine the destruction that would 
follow such a descent; and yet water from clouds start in their 
courses towards the earth in masses so great as to dwindle 
in comparison the mighty stream of Niagara at the falls, and 
yet only -benefit results from the rainfall. Why, then, does 
the waterfrom the clouds not continue to fall, as it has started, 
in these enormous masses? It is because the Creator has 
beneficently provided against such a calamity by investing 
water with magnetism, when its constituents, oxygen and 
hydrogen gases, are combined by the passage of a current- of 
ebotriclty through them, in the formation of water, and the 
atoms gr globules of water, being each magnetic, repel each 
other, and are repelled from the upper atmosphere—also 
magnetic—and are attracted to the earth by'its opposite mag
netism, allowing rain, snow and hail to fall gently and in 
small particles to the earth. Hence the greater the height of 
the ch>uds from which the rain falls, the smaller and more 
attenuated will be the rain drops in arriving at the earth. 
Mists ami fogs, therefore, are as frequently the results of rain 
failing from very high clouds, a3 they are from evaporation at 
the surface of the earth or ocean.

Melted lead on the top of a shot tower is positively electri-
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fled—the'air around it negatively electrified. Tlic lead in 
falling repels 'itse!t* and is attracted by the opposite electricity 
of the air, causing it to separate and to assume tlie spherical 
form of shot on reaching the vessels to receive it at the bottom 
of the tower. So that we may attribute the spherical or 
spheroidal forms of rain drops, of meteors, and of the planets 
themselves, to the forces of magnetism.

* Let us take a cast iron spherical shot of the calibre of twenty- 
four pounds, and heat it to- a nearly white heat; then let us 
select the lightest down from the common thistle that we can 
iind; we will then shake some hitndfuls of it over the hot shot

, at the distance of three feet above it. It will he found that 
notwithstanding what is called the attraction of gravitation, 
not only of the heavy shot but also of the still heavier earth 
on which it is supported, the down will he carried upwards 
into the atmosphere by the current of heated air radiated from 
the hot surface of the shot, instead of failing cither upon it or 
on the earth immediately adjacent to it. If, therefore, this 
heated shot repels some of the lighest iloeeulent matter of which 
we have any knowledge, and will not allow it to fall upon the 
earth in opposition to the radiating power of its heat, what 
becomes of the gravitation of the earth and of the other planets, 
and of ccmetary matter, &c., to the sun, if this latter is an 
incandescent body of a temperature so high that we cannot 
really conceive of its actual intensity? I f  the lightest sub
stance, so-called, cannot be attracted by it through such 
excessive radiation of its heat, how can it attract the heaviest 
planets ? AVliat also becomes of its magnetism in the presence 
of such intensity of heat ? It  i3 evident that this great heat 
could not co-exist with the magnetic forces of the sun, which 
are thought to control the movements of our solar system.

Let us observe a boy on an August day, when the ther
mometer indicates 98° of Fahrenheit, in a room with closed 
doors and window sashes so as to admit no disturbing currents 

. of air, while lie amuses himself with blowing soap bubbles 
from the bowl of a clay pipe. Adieu the bubble is formed, 
and it is sufficiently thin, he throws it off from the bowl of 
his pipe. The circumference of the bubble interrupted by the 
bowl of the pipe, as soon as it is detached therefrom, closes 
upon itself by magnetic attraction, and forms a nearly perfect 
sphere, while it ascends rapidly towards the ceiling of the room. 
Mark the play of iridescent colours on its surface as it receives 
the light from a window, just as the sun receives the separate
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rays of light from the stars ami reflects them to tl;o. earth, tee. 
Now why rhk s this bubble amend in the atmosphere ? T; j 
waiter and the soap of the bubble, as well as the com}«on, nt 
parts of the soap are each heavier than the warm air of the 
room. The gas that hfls its interior, composed of vapour an ! 
carbonic ned gaS fr ea the limes of the boy, w also in its com
ponents heavier tie n the same air, and is al m probably <i‘ a 
lower temp'. ra; are limn tlie air, which is 9s° of Fahrenheit, 
and yet the buM b-, ia b.dmieo of the so-called law s of grave e- 
tion, ascends to the evil’.opr, instead of descending to the iloor.

I f  wluit astronomers tell us is correct, the density of the sun 
is about one-f >urt;: of That of the earth, and cannot relatively 
be so great, volume for volume, as that of this soap bubble. 
"Water is the standard measure of density; potash and soda in 
salts, ( mipoiKCit p a r r s  of* this soap bubble, have each a givanv 
density than vat a\ whue the oil associated with them in the 
soapy water Is ].whops h-.w than that of water, while the 
dewity of the si o y  water is greater than that of the sun. 
Now the earth, vi h ah its |'ov er of alleged gravitation, could 
not prevent this s bubble, from ascending in the air. Now 
whig wes this? Tne globules of soapy water were lie! 1 
u'gethw* in the bubble by the viscous character of its oily par
ticles, which having an opposite electric condition to that oj 
the water, attracted it to complete the circumference of the 
bubbh- when it v/as detached from the bowl of the pipe, while 
the magnetism of the -whole bubble, repelled by that of tlie 
earth, caused it to ;u v ;k! into the upper air by the attraction 
of the magnetism existing there.

Now conceive of-a soap bubble 1,400,000 times greater in 
its dimensions firm the earth, to be placed in otic of tlie fa i 
of tlie-eartlrs orbit, and then imagine it to exert its gravitating 
power upon the each, and estimate the result. I f  tlie earth 
could not attract by gravitation tins soap bubble in the rown 
referred to, what p.,wer ’would the big soap bubble have to 
attract the earth by its gravitation, when their positions won: i 
be reversed ?

Tlie undulatory theory of light is faulty in this, that every 
wave requires a resisting medium to lift it above the comnii o  
level. In water, when any force disturbs its surface, the 
inertia of the water, against which the surface w ater is driven, 
oilers a resistance by which tlie surface waiter is raised into a 
wave, but in all such eases the velocity of the force is small;
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when ili’' velocity of tli  ̂ wind, for instance, is one hundred 
and fifty miles per hour, it carries off the surface water into 
rpmy, until sufficient time has elapsed to allow the inertia of 
the mass of water to resist the impulse of the wind, when 
waves are formed. Xow if the ether of interplanetary and 
interstellar spaces furnkhed such a medium* of resistance it 
wmdd not admit of the passage of light through it, with its 
inconceivable velocity of l Vi>,0h0 miles ]e r  second. I f  the 
ether it>elf was luminous, some three of very low velocity must 
impinge upon it to im,k<* its undulations, and to he nndula- 
timis they must meet with resistance to become such ; besides 
ah undulations occur on the surfaces of fluids, and extend but 
a short distance below the surfaces; but ether of space 1ms no 
dimensions, it is illimitable; no one can say whore is its 
surface; neither words me- figures can define its depth, width 
or height,-and as ail motions through it are of inconceivably 
high Velocities, it. follows that there can be no undulations in 
it, as they are produced by low velocities.

Sunlight, on a bright July day, falling in its greatest in-
bufity upon the calm.'and placid surface of an expanse of water, 
penetrates it_ and descends to very great depths below it, 
without producing the slightest undulation on its surface, or 
movement within its masses. Its velocity is so great that no 
appreciable time is a f l b r d e d  for the disturbance of the inertia 
of the water. So it is with the ether of interstellar and inter
planetary space. Thin, subtle, and attenuated, as this ether 
may be supposed to be, the velocity of light in passing through 

. it is so transccndenily great that there is no time for the dis
t u r b a n c e  of its inertia, a n d  consequently its motion is instantly ' 
amorbed.ly the mass of the ether, without producing any 
undulation whatever. Xow undulation is a superficial act.

’ ri wto is no wave at sea of a greater depth below the surface b 
than I b r t y  feet; all behovthat depth is unaffected by what
ever cause that may have produced the superficial wave. 
The great Leviathan of. the deep, ninety or one hundred feet 
long and of other corresponding dimensions, plunges beneath 
the surface of the ocean when struck b y  a harpoon, and with 
iueoiuwivable speed rushes into the depths below, yet he leaves 
no wave, no ripple, to indicate the course he has taken, and 
tlie whalemen in his pursuit have to scan the horizon in every 
direction to ascertain the place, sometimes a great distance off, 
where he lias risen to the surface of the ocean to blow off his 
surplus e l e c t r i c i t y  and carbonic acid gas generated in Ills 
lungs. ¡So it is with' all the fishes and marine animals that
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inhabit the "rent (loop. Their motions, however slow or swift, 
develop no undulations beneath the surface, and consequently 
n o n e  appear on the surface; there are, therefore, no undula
tions below a depth of forty feet from the surface. •

Geographers inform us that three-fourths of the outer crust 
of the earth are covered by water, only one-fourth being dry 
land. Of this fourth part but a small portion .is habitable by 
animals, and a still smaller part therein is actually occupied 
by them, while the waters of the earth are teeming every
where with animal life. Innumerable myriads ofijshes, marine 
animals, and sea monsters are known to exist beneath the 
surface of these waters; their spmd in pursuing or avoiding 
each other, as they rush madly through them, should greatly 
disturb their even surfaces, but whatever agitations may occur 
in the depths of the ocean fnun these causes, no trace of them 
ever is seen on its surface; there is no undulation from, such 
causes. "Why? The reason is obvious. Fluids press equally 
in all directions. The inertia of the great mass of waters is 
not to be disturbed by the passage of even innumerable 
objects of small dimensions at whatever speed they may attain. 
The same principle obtains in relation to the ether of planetary 
space. This pi an ot rol 1 i n g i n its o rb i t with a vc 1 oc i t y o f si x t y- 
eight thousand miles per hour, through this ether, does not 
and.cannot disturb the inertia of (lie whole ether of space; the 
motion of the part displaced by the earth and its atmosphere 
is absorbed atonec by the whole mass,- and its inertia remains 
unaffected; and so it is with-all the planets, and even the sun 
itself. The sun's motion in its orbit being 14,400 miles per 
hour, the moon advancing in her orbit at the rate of 65.000 
miles per hour, and so on with the rest of the planets, their 
enormous velocities will not admit of the disturbance of the 

, inertia-of the ethm-of space before the planet lias left the mlmr 
far behind through which it lias passed. The retardation of 
corncdary matter in  its course is not due to the resistance of the 
ether through•whi-'h it is passing, for if  it was. it would lie 
unif rmiy and continuously retarded in its whole course, ami 
not merely as it is approaching or leaving the neighborhood 
of the sun, but it is owing to the magnetism of the sun and 
the phtm-ls, as well as of the opposite magnetism of the ether 
acting upon its own magnetism, that such variation in its 
velocity has been observed. This r minds me, that when a 
planet is at its nearest point to the sun, it is moving with its 
greatest rapid! fv in its orbit; and when at its remotest point 
from the sun, it is proceeding at its slowest rate of speed in im
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red, yellow and blue, and that the orando, preen, indigo and
viMet. rosulgfrom a commingling of the primary colours in 
different degrees of inieasky, a:i thgv fu n i ilio spectrum. 
Xow, let ns sec what causes this refraction ami decomponiion 
of light by the prism. The aims prism was positively electri
fied when the sunbeam wuis thrown upon i t ;  the opposite # 
electricities of the light and the glass Were brought into 
conta a ; heat and magnai hen w ere evolved by their union ; 
the glass was expand, d by the heat, which was immediately 
absorbed by the air ; the ray - of Imht, changing their eleetri- 
o:Lms hy induction, become g oh ; Vvly electrified and magnetic 
and r -nel each ollwr, f  rmmg Xewtmhs sc\en pari ma ry rays, 
according to the diffluent d yre'-s <>f p o l iv o  electrization and 
magnetization. tluv Lave ahowfled. Tlhs explanation will 
qIso account for the in\ i ' ¡ M e  heat rays outride of the spectrum, 
which by some philos. - In is have ’been erroneously supposed 
to have come directly iro n the sun, associated with its light. 
Again, let us take two ph cos of dm me l made of wool, of the 
suine t nature and size; k t  <me of tlum he white flannM, the 
Other black llamwl. hk,v \nÒÌ!o ihoiiiel has the same electri
cal condition as vanite'sunlight, tiiat is, negai ive. It  conse
quently redog * or n pks the suul'glit, according to eloetrieal 
laws. For this eil’of L il is evWnfljvMy usedhy the. people of hot 
countries for articles of owmde clothing to keep them cool 
during snudane. Suppose we place tìm-c two pieces of 
flamed, in the winter gome, on the sm>w, one hundred feet 
apart, the temperature of the air being at zero of Fahrenheit, 
and the sun shining hr: 1 limit ly through a. clear atmosphere, 
and let us watch the eiio-t. In a li 1Me while it will be seen 
that the piece of w hile flannel is' fr wen ti ;Lt to the snow, 
while the Mack flannel, having absorb *d ail the rays of the 
EUiuight from its o\ posile electrical condition, lias become 
heated i y the development of the heat from the union of these 
oppM-ue eleetri.eires, and the snow has become melted under 
tue black flannel. This expm’imonfc proves that heat is the 
result oi the union of oppmiie elcctriei 1 ics as in the. amor-aled 
primary rays of hgm , for li;e material composing the two 
pieces of flannel was b : mi!ar, while the negai iveiy cieei ri tied 
white flannel repelled the negative white sunlight, absorbing 
the cobi of the snow beneath and becoming irozen to it, as 
the poo lively electrified but Me flannel attracted the negatively 
electivicd white sunlight developing the lie at which united 
the sic 1 vc. Kowas every 0! gwt in nature has a. colour ot some 
kind, when the tarn Ik ht f*fls upon it, we can under mud 
that the variations of temperature on the eurfaee oi the earth,
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arc i!ti% immediate r milts of electrical action upon it by the 
rays of light as light ami not by rays of heat from the mui.

"Wo have tlms hliowii you,, that from ilio attributes of heat, 
it is pV* deafly impossible lor it to be transmitb-d to this or 
any wh ir planet from the sun tlmough an aim >st inflniie s;uce 
< f cb.m at a temperature o f — 112° of centigrade thermometer.

"W * have shown you that the negative electricity <>f our 
atm gfl.ere. is d e r i v e d  by induction i’rmu t h i s  vory cold ether 
i n  t! ‘ r  >tahon of t h e  mirth on its am-, and in its motions in 
its < i iflt, carrying with it its atmosphere in its course.

"W have shown y >n flint the atmosphere is held in its plaeo 
arom i the earth hy its magnetism :md d:a-mngnetisni. which 
have be n developed by currents, of op; -wto electri«*ities in 
eon j e "'.-i ion, produced by tlm passage. of rays of light through 
the a mosph nv, evolving by their friction with it electricity 
of on ' kind, while the opp.mre kind of electricity has been 
pro 1 > d by tlm impact of rays of light urnm the more solid
parts of the earth’s crust and upon its waters as it developed 
iheir evaporation. •

"We have shown that the attraction of matter on or above the 
earl in is through magnetism to the poles opposite rosp-chvely 
to the hemispheres of the earth, that, it is eon lined to the crust 
of the earth, and that it is not the attraction of gravitation.

"W< have shown that the upward pressure of all fluids, from 
capil! uy attraction in. tubes to the upward j  re s s u re  of the 
wahns of the ocean that float the tonnage of the world, to that 
of he- atmosphere which holds it suspended above the surface 
of tee earth, is strictly magnetic. The have shown that the 
varie ' otis of the barometer at the level of the sea are not 
oeeak-med by the varying weight of the atmosphere, but by 
its m imetic condition, as those of the thermometer are pro
duced by currents of electricity, which permeate the glass 
tubes that contain the thermo metric lltiid.

"We have shown that all terrestrial heat is derived from the 
conjunct ion of opposite electricities, whether proceeding from 
tlie combustion of inflammable substances, from friction, or 
from the contact of currents of air or of gases oppositely elec
trified. ’ #

"We have shown that friction of substances of low tempera
tures produces negative electricity, and increases the cold by
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t' ; ■ *F 1 * ermvnts*of :iMan:ji'! . r: * ‘air, from the tmntF hroefee 
li. ■ f u -  " ,  in lii.*, s i r r a ' i -  h ••us *<» tlie tornado, LurrFano. 
a 1, i 1 ' '* C\ -Imjh; tia-r -■ -Fie F'c n-eans illi'l Fiands ill
S u v a  al r<* ions. T! F  f w w ,  ili, in whFh those
d. h p. i ’ i mini! y m* »\ i u\ is r ue w -r the lueans ad *j A ed by
the Gu-a r to develop eh ; h hy* magnetism and h<ut, on 
and ah-.- the surface of our ] ho F .

u
L - t  > i > v a  n  n  > i ; r  * u  ;  < i ’ •!• t . e ì a e t h m  o f  t h s > F r o  m ’ e a t

o ' " 1 t ■: i < h  A n n u i  w  *.  r ( - I I Ì e C  o  ■; c » ' * ' h t e  c o a s t s o f F o r t h

J \i c T 1 . • C u l o  . . .  i ; i 1 , d  d a '  e l . ^ e l i c - r  c u r i  c l i t  { h i e  p’ U t h

}\ l a  a h  < t o  i !  u  t,* -
e -  < ' * ; a i .  J e t  u s  e 1 1 1 e  ; • i c r  t h o

( l u f  S ' • ! .  O l i  t U -  E i  ■
r ,  u t t h - '  F d l a u i ;  ■. < r : n  t l i e

r a  t ■ 1 u r o  o f  l e . S ' t ì ’. - - ‘ e • f  t h e  s e a ,  a < * ' 1 P i . i h i F  t o

] : ,  t h è  : n ’ > r 1 1 a .  h  ' : ; i  i n  l a t i t a  d • F  ia  - r t h  i s

p ,  i a l  d  ■ t o h e .  ’• l "  i t u  r 3  i n  t F u , n o r t h ,

a < r  I i t • !  ) i v a  c e d u e ,  a j _ ì v i ”  i  t , . C  l i i e e l l  t e u a "  1 U ‘ ' t r e  o f

t h , t * ‘-el
■' • ■’ ' M t ] l C  1 ’

t. U  < ) ' r r ' 1 l a t i d  t F  a  r i l l . . a c c o r d -

Ì " :  > F . . .  - h i t ,  w a  . i r -  u i ' t  * F . . i h  T h e m e : ! a  i s a y  p e  r e i —

t u [ 1 o f 1 a . r  i n  t l  e  e  ( t • ■ ' d .  h : i t  f  f  t l r n  A h . . r  P  e ; O c e a n

b t a  » o l i i  a n d  F  ' s > : d a  a  c e • r - b i ; y r  t o  L e t i ’! Z ,  Ì r  7 8 . 8 ° .

r ■ ; e  a .  1 1 u v e  t h o  s a , ■ ; d . e ; v a i  r [ • o f  i l i o  o v e ; a n in the
] ■ : h  ■ r  o f  t h è  n  ! 1 a  ! 0  < >  i e n  h o t t e r  h v  3 . S "  t l a i n  air

h u a  » . • F h n v ,  i f i h e  o <  - ' ‘ ■-•i a r e  t e l i l i  e r r a i  u n •s were

( < t

i ' K ;  . 1 *U'  v ‘ M U U i a  F o l i  3  o n l e . a t  ideali t  ] u i  S u n ,  t ì l e ì l r  e - u <  l i  t i o n

* t ■ m j .  .;  . a  “ e  - d a  > u l d  1 ) 3 V S h o  c u e  l e i t y  o f F u :  air to
a r h  i •. ! >e i  u y  - o  l u n e 1 L ; ; ; • r  I t a:i t ] i a t of aca t i  v.  This
fa e t

h r , ' h
- taut it is H o t  So l i l i  heat il.¡ a t  produces the t<j  i n  pera-

tu r e ■ c i m r ni iae air or avuon a

u
I n  r h  r, t h e  course o f th e Gulf Stream, in latitude 33°

i n a h a u  G ‘ . ’ S t h e  form of a t -e u n » ot tent pera Unn  o f  8 1 . 5 ° ,

1 ' - 1 a till : . c o  even 8 1 ' w ì c d . )  Tills I m i  .F n .u  n pro
O  ' 1 *t * s  i t - f rs a (louder t j ì p; . e  e ,  3 V Ì i h a mean tern per,s i  uro of
i d i  7  V 3 to M . i F  of .Fan c e m '! i t h i ,  1 ' A , ‘ t o  h F ' :  o f  i s c r o  * ' 1 r,) to-
war I s  t : 1 north as far a-s t l  i <• 4 . ;  " of latitude, a ud 't *  uvarda
t h e erst i o  F  a  4 3 °  of l o ! i r h ! a Ù  v... F  of Greenwich, that is,
iar b e y . e ■ 1 N e w i b u n dialei l I l i  r i  n ■ of 77°
< i * r a ! i r w u d t (20° of Ideali mi i r h )  r e a . .-has to làtitud e <e j north
and Jnnn'c ido 7d° 30' We Y, and at the place 'where the east 
end  of ia.F tongue of 77  ̂ of Fahrenheit terminates in Ju ly , 
we hud in January a temperatui e of 02.5° and G2.8C of Fah
renheit, ; Inu and 15° of luaumur.) *

a F]> to the meridian of the eastern end of FTewfoundland,
the Gulf Stream proceeds hint in an err t northeast, and then 
in. an wi t direction parallel to the American coast, with an
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avcTfiyo temperature in J u l y  of  7 7 ° to FOP'  F F e v v w  F ,  ( 2 j c 
t > 24 II rumina) an i in Jan uar y ,  of  Gm to 7 P  Fa!;:*. ahmta 
( F i  P >  : F '  Iveaumur.) T h e  highest  t e m p e r a t u r e  o f  t h e  air 
in Ali  lea in tlie same parallel of  latitude in Ja nua ry ,  is only 
e p .  ■ c

“ A t  X . s w d , m i d l a n d ,  t h e  G u l f  R t r e a m  c o m e s  i n  v i o h T i t  c o l l i -

r d o n  ^ ■ • ¡ t i l l t h e  P o l a r S i l v a n i  o f  1 m l > r a < l o r ,  w h a l t  i n n r k y  a t  a

r i  y  h t  vA  ! 'V : ■ s e t s  a g a i n s t  a n d  g e n e t  i • a l e s  i n t o  i t  1 F v  :h o  a m u s e

w e i l  y e O n  t h e  c a s t e r n  s i d e  o f t h e  G r a n d  L a n k : i t  i s  s o

p m v e r f i l l t h a t ,  a c c o n l i n a :  t o  t h e s u r f a c e  L o t -  y F  p e v o -

t r a t s s i 11 L o  t h e  G u l f  S t r e a m  f r o m 1 0 0  t o  A m  m : ’ v  s o ■ u - h w a r d

o f  i t s O' m e n d  l i m i t s a m i  t h e r c l J r e  e n t i r e l y  i u t ■ w ' s  t h e

s u r f a e - e  w l i t e r s  o f  t h e e a s t e r l y  P v a m  f o r  t h m  I w  • _ F  w h i c h

P  t h e ; a > p  i i m p o r t a l i t  p a r t  o f  i t s c o u r s e .  T h e  ( . 1  r f l F  r e a m ,

3 ) J  n x i L ' s  n o r t h e a s t o f  X e . v f u m u i a n d  b a r k ,  a l m a ’ h a  v à r i  g

p a s s e d )k-v : I  t l i i s  V  ; d a r  c m r r o n t ,  ii s  w-irnh'r t h a n  F i s F • > a  t h  o xi v A .
it. T V 4 imkionce of  tlio temperature of  this y 1 t  am Î3 
1 c - s  in J a n u a r y  than in J u l y .  oXj  m i l o s  ( a s t w a r d  < f  NF'wiFund- 
! uri ,  on the 50° o f  north la tomie ,  the Cam Spuma has a 
surfaee temperature of  GvS° Fahr enh ei t  in J a g y  v F i e  in 
Janua ry ,  the Gul f  St ream on the. fvF degree of  p >,JF kudo 
Las a temperature of  54.5°  Fahrenhei t  ; 1Fo t F  n ' meter
shews et the same .time at I F e a me, or at lv 1 ’ iF  m ; ’ t i ' w.Fn,)
on the s; ime parallel o f  1at: tudA  1«'tunerat ;urns « F  i - 2 I U„
and soi a ' l imes still lower ones. T he ismlrsrami u a e r> h l V ’
F  ah re a h»F t ,  (10° o f  lus ramni h) Ïan is up in J i  1’V t ■arda
Iceland ;.m 1 the F a r o e  LFunds to the 61° Of P ' T . a le. ¡Vide,
There it nwets for the see m i l  t;ime the poh ir si r  . . i Vl.. i-h on
the c a F  <• - F  o f  Iceland a r u n tìi re ■'tens to• Mo- F ■up vG way
and to (1vFroy it. In  J i dv, ti TiU s:rara re 3 were ol k.-ma-d fm
the nor:! t ' ‘ U p  o f  Ieeao id of 40°F 47° arsi  4vFF, , v!*y f jord
Id idler hi, 4 4  F )  while o i f  t : ie c a  t CVSist U r  s i x: d e a n - ■ I  O  L l u n g a -

tude, mu io higher than fivvai 40 Oo

42 .G° w ere Pm a vl.

“ According to InningorP data, and Lord Thrill m P  <4-verra- 
them, the G ai f Stream mu I i ng towards tiie m uv h ] r< p ;. . * 1 antes 
in J u l y  <>n the north and wmt cam 4 s of Iceland. h. ; <ui the 
east and south coasts the polar stream coming irum me direc
tion of Jan  Mayen.

u Let  wren Ireland and the F  aroe Islands,  the G vd G an 1 polar 
streams are contending  against each other,  and ta r  r - 111 o f  
tills struggle is a sea divided into a great  numher  of  hot and 
col 1 hand u which fact is demonstrated clearly bg L  ud F  f- 
for inP cruise from Stornoway to IFukmvik  in L  A m 1 1VF* 
co rr obo rat e !  by Wal l ieh  in the Bul l  D r g  F i rm  1m m of l p j .
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‘u'ha u u  link t ’. ; uv » >'iv:ims in their contesi appoar as
Tua, \ ■ u- : . : i  i > re ;t ; u r nu, oV'-r and heneal li curii < »Sur,
ir; ] ne l ! i a oKy by th • < »’ »-urvat h un < f thè temperature of 
th • . , ' ■ w’ tho <■ a by Irming-T fin l Duimrin, lait also ì>y
tlu i 1 . -  u t ’ Vwdluh in M  p e n ì  t> t i n i  n a t u r i *  o f  i l i o  1 >c »t -

t . 1 ■ ' L h 1. t  • ona* f ai iid lh -re voieiinio si »nes point-
ing ;; ,s 1to ih ir ori ha to din ) h y o i ,  imd' at other places
oo’.d ’ ' ” m' tv. » u h >ineie •s in f uo h whuh <*1 add haYO
iv  * , ■ a: , . u - lo re en1 V] . Su  v.■arm (1 uli Stream. D • Ides, the
dr* ft W ' p ua: - , « In' : : riho.r to the s nth than anywhere
else *r. t o: of Je ■'"led. ^ : * Dot lure the Gulf Stream
cena  ̂i iit , ay e j :uhy in ‘a t fro]:n iS  strug.de with fw  ]> har
r : r< wni as at New fé;: i .huid. A\*e imw know its further
cour O' 1• ' i ! : ■ manner 1*0 ■m many direct 'observations as far
lion 1l : : .’G herm ì n i ei Dova Zembhpand beyond the 80° of
non :i hiillude. "

a r * r r !  1 winur <n' 11 7 > ” ' 10,if hi Tdes is well known. The
m “ : n ■ O e mura r ,T ,u u y in L<aeh n is 87.4 h s  Feiin-
bum h t ■ ; ’ 'in 4' sV . The fu r fu r  ve iu if an
oast to va--1 (>r lS ni s« a a ìl to north, or, in other words, the
near- n* to 11 e G tdf Sire, tue 1hub’T vu ibid the twnperatiav.
At 1 , on o . e e of i ,. s . ■■ ;u,u .eheudu ouO mikes rurth from
IvU , the i'ium he n ■ ‘ 1o  • r*‘ of the air in January D 40.3%
and f < f the s u  4e t’ s  U-hot You.) The warm current
of t; i ■ - a is tmrpurh i ’>* -? the air. The lowest temperature
oh - ■\a *i u leuah n wn at Denzain*e on the va-4 o..ast,
j . j t i , .SI ,M ea'.VÌelv OSL t i ■ uh \ n ̂  y Ira; o i ds J - l  o. 8 D, at hi a» i nd
J  T i ! L n o'1' t rv- • !, io <1 J  27.5° at Algiers, which
pun isiO’-gu ’u: lì i euh, idowers in winter.

a  " S u  ramming of F, h. s. 1^70, the telegraph anm'um '-ed
the t,‘U ; r noì‘o at 1G Sa SU (Ì!a 8; eoc.i to be — 2w-tc. while
n n1 ;1 - ' u ‘! e , at i TeS; 01, ir wu > — 18 h at i Berlin — 0. a', at Kiel
w f '• * >e ‘ d at ( Suh- • h:nu.sud, (ai the s> utli of uorway, 8° of
Inti:. ■ 1 1 lì e 11 i of ita i il »< »r,  ~ y ~ • > ' .7h So high a temperature
YWW , ’ }, l l. * 1eg ■» »miele in IX or way■ if the winds did ink In’ing it
from the high temperature of the Gulf Stream to tlie westwur d.

suppose because the summer in TeKand is  
r o u g h  r m l  C' *M t h a t  the winter m i o t  he dreadful i n  h m e v e r h y  
of eoid, hut exartly the contrary is the case. Dr. Henderson 
s t a t e s ,  that T  ready shuddered at the thought of iivirur through 
t h ' 1 winter in LKiand. How greatly was I astonished w h w i  I 
maud the temperature rut only higher than in Denmark,
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wh ;r0 I li:a been during thr- p r e - n a g wint a hud ah'O t ha;
We uù it .r in la A and was 1ev 11a) means more se\ e r e  li - m t ; * e
lad k:St W: :mat* W h i c h  I  Inid ever km >wn ill L-wmark and
AvVi Wtd Si ! wp and hors OS 111ive to t; ike ea re a i 'C r n c , 1 vos
cirri ug trie e■»tire year in Too! :tmd; on !y cart 1 a and t h a ;;a me
vela abhj ■ 1,00 her- -s are lh.l in the si abh‘ (] • ai : ! g w ' 11 ep.
How imoo-WLie w oui d it Ik•ill (.lennanv to» la;1 y - * a n v -1 >m- w w
rmhmal in ::m ■kvinter without sin•Iter e\am for a a' day- .edy.
The lams near ledkiavik , in I e e l  artel, are fr un ai in nm e.y
whinws m>t: more tlrm two ine1tes thie k ,  very rar-dy n> <■» d i 
t a  on in eh e:i. The hv.vost itnap erahwe of the air c-vj,' r r  l .sced
there durinlo thirteen years was only + 3.9°.

It. is not. to 1)0 wondered at that such is tho ease, bewruse 
the warm (ru't* Stream provides Iceland wkh !mar. I > mean 
temperature there is, even in January, 81.7° rd mv awm ami 
tlio Ld/wd It r n p c r a t n r e  </m*hg/ /eve/// //o//w i o- - - y ^ 0 '.
Icehud is situated cdosc to tlio Arctic circle, and i: 1 the Lde 
t u d e  of Siberia.

While on the western side of tho north Atlantic ocean, the 
pkar ice reaches down to latitude 89° north, gdne ]>aiuT:ol oi' 
Gibraltar and Malta,) attd the name Labrador is manumit to 
characterize the climatic qualities of all the land bet worn 50"’ 
an 1 OCT" north, there exists on the east side of the or.-an along t he 
Xmnvagian coast cultivated land up to 71° north, the nor:wrm 
in >st land of the world, in which, under the in !n iu v  ,>t' the 
Gulf Stream, agriculture is the main occupation .n’ tho inhabi
tants. Wheat is grown up to Inderoe.n, in la! it tele r W maul) : 
barley up to Alton,in 70° north, where sowingg e n e r a l l y  is done 
between the 20 tk and 25 th of J  mic,yielding in the short spare 
of eight weeks, to the 20th m* ‘>0ili of August, in the aw ivge 
fix or seven fold; the potato yields at tne same p l a c e  on the 
average seven or eight fold, in favourable season ; even twelve 
to fifteen fold ; it thrives on the coast as far erst as Yadso, on tv* 
Ihrsian boundary line. At Alton (70° north)re’ishable e a m i -  

£ ever is raised even in less favourable summers. Whore 
washed by the polar current, there are, as shown by the various 
Franklin expeditions, under 700 north, but desolate ice deserts 
without any cultivation. There is on the eastern sale of the 
ocean, the llourishing and busy little town of I lammerfest, 
where only once the temperature lias been as low as -j o and 
generally is not less than 9.5°, while on the west mm side of 
the ocean there are only the poor snow huts of the Esquimaux 
in 7Ck north.
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a 1Tu? a. a th:ut C- 1 ew » s tv: nns in their contest, appear as
mu. - and g : .e g :h u .  ide, O V- ‘1*amt beneath etna i < u her,
is | 1•h ..i „ a o' !y In' E i * ' ■ ■ o< a’vai ions » 4" the temm ra ture of
C. * . m ‘ E i e  ̂ ■:l i»v ir;einger a:ud Dui!-rin, luir ili--" '*y
t aJ ' . s of V\* ,11 '« U in o' d t o thè n.4 ure ot* tl IO l>ot-
t . 1 ' L . ' ul. Th •ul 1 ; cj* f »u,a  lit- re v»‘leaiiie s; me; ]K»inr-
ing as to t 1. ir or’ ’U to dun Miy. li, and' at olimi* 1 »laces
m hi > . ■ ■ »of t w * : -- 1: • > El E .1‘.'ill l‘ u 4 h whEh r< mh1 have
Ì 1 i ’h' i ■.1 t a i i y : h • V. una < 1Uii'Etuwm L -EEm the
dr* ft E * ]■ aa ' U 1■ s h • i art he r to t'iee s ardi tlian agv where
eke Oh1 o i L 'ti;!. * * 15; it liete thè Cult iEt ream
come * a .. or (* j’:uhy in wC from its !strugale with tE * ] o »ìar
F11’e:mi aw at 7lew f ■ ! '.and. AEe Dow know its further
cou ;■wo io t! * g i’llIiKT iYwu many diir*mt ohscrvations as far
nor; i , ■l a ' <■ j i. a . ) j■rgua and Nova Zemhl a,and heyond the 80" of
non It Ialiti:u]e.

a T he  ms hi v, 'haler <T C ' Dr:h Eh  N les is well kuown . The
rma :i t -  no, ■pm; re i r .Canary in L o ìrl'Ul is 37.4E at Edili-
1)0 n ” 11 a . o Farm‘ ; at p) ■;h■ in 4 ;t r r i r. a . The furilier ve go from
east to Wo i or fp : u. g u:hi p> m nth., or, in olher w« nsis, the
nearm* to the Guli Suvmm i h e  hlghm wo lind the temperature. 
At I E  % '»a one of th , h i■ * .¡'Mt Poland-, ICO miles north from 
L-m 1 a, tl e re uui t»m p' s o ; iare or the air in January is 40.3% 
and t! at t f the smi 4 C 5 J, (East Tell.)  The warm current 
of the. s a is t< mi* ■ riag the air. The lowest temperature 
ohmrwu in Len<Eu was — 5°, at Lenzanee on the west coast, 
- f  J h l  , w Niadwiete on the Ork1 my Islands +15.8°, at Man Enl 
+  h E E  I > l: n  oh.-wro-d, ami +27.5° at Algiers, which
pro who s Europe with cauliilowms in winter.

“ fei I f  ‘ morning of Fel). 8, N70, the telegraph announced 
the tm-p. gen re  at L  uilwr, (in hilosla,) to 1)0 — 25.4°, while 
north v - • (4 it, at Jireslan, it was— 13°, at Berlin— 0. Eg al Kiel 
+ 1 0 . fK, ami at Christ iansand, on the south of Norway, 8° of 
Iatitu*! ) m u  iti of K a t i h o r , 30.7°. So high a temperature 
would he impossible in Norway if the winds did not bring it 
from the high temperature of the Gulf Stream to the westward.

“ M any persons suppose because the summer in Noland is 
rough and cold that the winter must he dreadful in im severity 
of cold, hut exactly the contrary is the case. Dr. Henderson 
states, that 41 really shuddered at the thought of living through 
the winter in Iceland. How7 greatly was I  astonished wlma I  
found the temperature not only higher than in Denmark,
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Yn.ilo Germany lia.; to s+Ter tlic frigid air of — 24d and 
s ni:-.!' .. ; m cv immise cGd in winter, at that same time 
V  n \ \ ; t v  a  - .mrs a ri d i  harvest under the Arctic cireie, 11 *>t 
from i:s e-v ‘a hut in ihc warm waters of the Gulf Stream, ai 
f>r ÌU- ' ■; a; Ansvaer, in the direction of the vortex of the
GulI* d r  ; m : there the herring makes its appearance about the 
lOlh d a y  ot‘ ÌGeember, remaining until the first days of Janu
ary, and th * ! i ah'ait 1+On;) people congregate, and haul about 
1  m,o , of these fish of a value of more than one million
of dollars.”

Tim war's r air of the lami near large bodies of water, 
whoth-T o eGms, s * si s or oceans, is duo to the difihrence of 
tempm’-*1 -res lo tm ru  that* of the atmosphere and that of the 
waters, Vv ¡ ‘eh being in coniaci at the surface develops one 
kind +  G-o : deity, whieli meefdng wi ■ opposite electricity 
o fth em r-v  ’ ..s le*ai. and render^ th( i limate of such lo jalities 
mild, L GthGii and agreeable.

“ F ab  of ;lie Xorlh Cane, distant from it about Id) nautical 
miles w Ym’ G.g t!ie msiro of January is - f id .0 s ;
while ac h r .  Fc.ersburg, G_0 m i le s  south of tlie former, it is 
+ 1 5 .Ifi  GIG colder. Rut the. most important fact, testify
ing to the -wGtence and the great volume of the Gulf htream 
at the V G pm, appears to me to bo the temperature of the 
sea at Ì VG -ha, which in January is in the mean still +37.9G 
Fruh e : ' m i the same p a r a l l e l  ot latitude as Usr-Jansk, lati
tude 70 JG  noi ih, in Siberia, mid Point Burrow, in Xorth 
A n n • n Tin- G ;a r  r has a mean temperature in January, of 
— 38.0+  t h e  latter of — 18.GG Mcran, in Tyrol, of world 
wide cd GGty, on account of its mild and temperate air, 
nearer to, the equator by 245°, 1ms in January a temperature 
of the air of 31.8% Venice, 30.3°, Vevay, 38.1+ Paris 
35.4°, Xe\\r York, 24.5°, Washington, 31.5°.”

W e \ :h iiot pursue this subject of the surface temperature 
of the Gulf LGream to its ultimate northern development, hut 
we will turn our attention to the temperature of the Gulf 
Stream, at its various depths in its course, as well as of the 
sea itself.

“ Xorth of the isothermal line of 30.4°, (3.3° of Reaumur,) 
toward ine pole, the temperature generally increases with the 
depth, while southward, toward the equator, it decreases. 
There is, however, no uniformity in this, as Lieutenant 
Rodgers, in 1855, found in the Asiatic part of the Arctic Ocean 
there is on the surface a warm current, with water of a low
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specific gravity, beneath it a cold current, and then again a 
warm current of heavier water, and all these strata running 
in opposite directions. .

ki In entering upon the question of temperature of sea water 
at different depths, it must he borne in mind that water is 
densest at a temperature of 80.2°, and that it arranges itself 
in the various depths aceording to the specific gravity in 
strata, either above and beneath, or alongside- each other.
From the place where the sea.shows at the surface a tempera
ture of 39.2°, it will lose in temperature toward »the pole, 
while in general, it will £rtun with the increase of depth, hut 
toward the equator the temperature of the siu’face will increase 
while it will decrease downward in proportion.

“ Tarry, in latitude 57° 51' north, longitude -41° 05' west of 
Greenwich, on June 13th, 1310, observed the sea to have a 
temperature on the surface of 40.5°, and at a depth of 1410 
feet, in the Gulf Stream, 130 nautical miles southeast of Cape 
Farewell, a temperature of 3Oh 140 miles northeast of this 
place, in latitude 50° 3 5 '  north, longitude 83° 5' west of 
Greenwich, Captain Kundsen, on the 80th of June, 1850, found 
the temperature of the surface 44.0D, and at the depth of 1300 
feet, 43.4°, 'which corresponds with Parry’s measurements.

“ Mmllick remarks that on the parallel of latitude G3D north, 
not far from the south coast of Iceland, the temperatures on the 
surface, and at a depth of Gr,h feet, differ in the average not 
more than 3.8°, and that consequently the Gulf Stream does 
not essentially lose in temperature to that depth.

“ On Irminger’s chart of the currents and iee drifts around 
Iceland, there is, in Brede Bugt, (Broad Bay,) in latitude G5°
17' north, longitude 28° 25' west of* Greenwich, a temperature 
recorded of 40° at the surface, and of 45.5° at a depth of 800 
feet, showing that the Gulf ¡Stream at this place in tree vicinity 
of the Polar Circle has lost in that depth only .5 of a degree 
of temperature.

u  Scoresby remarks, ‘ that the temperature of the sea near 
Spitzbergcn is six or seven degrees warmer at the depth of 
from G00 feet to 1200 feet than it is at the surfaced

“ From the results obtained by the British Sounding Expedi* 
tion, from May 31st to ¡September 7th, 18G9, in the Xorth 
Atlantic Ocean, between the Faroe Islands and Spain, it %
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iq p«airs that the Gulf Stream has, between Ireland and Spain, 
a depth of 900 fathoms or 54<>Q. leet, and equally as mndi near 
the Hookah rock, .west of the Hebrides. Between Rockal! 
and the Faroe Islands, near the parallel of latitude C>0° north, 
it reaches to the b 4tom of the sea, which has a depth: there of 
7d7 fathoms, or 4402 feet, and at that depth the Gulf Stream 
has still a temperature of 41.5°. It lias also been f<*und that 
i:i, A v h t r r f ' i *  current of cold water, directly over the bottom of 
t !e i sea c l e a r  up to the Irish and Scottish coasts, exists, meeting 
there an .Arctic stream. In the notes of Professor Thomson, 
the stratum at Roekall, from 040 to 1400 fathoms below the 
surface, is designated as cold indraught, Arctic and Antarctic,

^temperature 80.2° to 37.4°,) and the stratum between 900 
and 2485 f'thorns, between Ireland and Spain, as indraught” 
of c<»Id water, probably mainly Antarctic, (temperature 39.2° 
to 30.5°.) .

u It is demonstrated by figures and facts-, that the hot source 
and core of the Gulf Stream extends from the straits of 
Florida along the North American coast at all times, day and 
night, in winter as in summer, even in January, with a 
temperature of 77° and more, up to the 37° of north latitude, 
while at the same time and in the same latitude in Tunis, in 
Africa, the temperature of the air is but 53.4°. The Gulf 
Stream transports and develops still in this latitude a higher 
temperature than either water or air possesses in the Atlantic 
ocean, even under the ecpiator, on which neither in duly nor 
in January the temperature is ever as high as that of the Ghilf 
Stream in latitude 37_° north.

Pndor the 37° and 88° of northern latitude, the hot core of 
the Gulf Stream turns away from the American coast towards 
the east beyond the meridian of Newfoundland and its bank 
to 4o° of longitude west of Greenwich, where it still possesses 
a temperature in Ju ly  of about 75°, and in January of about 
G;i: . Fcom there it proceeds to the northeast, diifuses nearly 
across the entire Atlantic, and surrounds the whole of Europe 
to the A p tic region and the White Sea of Archangel, with a 
broad and permanent warm water course, without which 
England and Germany would he a 'second Labrador, and 
Scandinavia and Russia a second Greenland, buried beneath 
glaciers; whereas, in Fruholm, (71° 6' north,) the sun does 
not rise at all above the horizon during the entire month of 
January, in a latitude in which, in Asia and America, the 
mercury remains frozen fiofc months—there the Gulf Stream
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preserves for the sen, a temperature of 37.8°. "While the sun 
in the short days of winter sends forth his rays of light «and 
warmth hut for a few hours, and the influence of the latter is 
quickly lost a yam in the long nights, the Gulf Stream does 
not cease, day or night, to be the source of warmth.

“ The Gulf Stream carries more heat to the north.than is 
carried by all the warm air currents from the entire peripherj' 
of the equator towards the North Pole and towards the South 
Pole. The southwest winds receive their high temperature 
from the Gulf Stream, and only through the ocean— not by the 
winds— can warmth he carried into latitudes as high as those 
of the European coasts are.

“ From the soundings obtained so far, the Gulf Stream must 
be, up to the Arctic ocean, a deep and voluminous water 
course. I f  it should not be so, the polar ice would rush  «also 
the European coasts. In the Ant arctic ocean the pNar ice 
drifts all around the globe as far at least as latitude 57° 5' 
south, iu many places to 56° and 40°, (latitudes corresponding 
respectively to those of the British Channel and the Mediter
ranean Sea,) on some even to 36°, (corresponding to the 
latitude of Morocco,) but not the smallest particle of northern 
polar ice has ever reached even the northernmost cape of 
Europe. The Gulf Stream in its course is more powei f d and 
steady than all the winds; only the the polar ice and polar 
currents in spring and summer exercise a great inlineine over 
it. The polar stream presses at three places against ii: iirst, 
from the northwest, east of Newfoundland, then from the 
northeast of Iceland; at both these places the polar stP'am is 
buried and proceeds beneath the Gulf Stream, after having 
pushed, it oif laterally to the southeast. But for the third 
time, at Bear Island, the polar stream comes direct V rerainst 
the Gulf Stream from the northeast, splits it hbo two or three 
branches, and in places even presses it beneath-its own waters 
at least in July. Under the lee of Spitsbergen, this latter 
branch rises again and proceeds on the surface according to 
Barry's observations to latitude 824° north. The main branch 
east of Bear Island, has been traced by Dr. Bessels to latitude 
76° S' north, where in August, 1869, it had'still a temperature 
of 41.2 h

“ The polar streams, in conformity with the general laws of 
nature, are less powerful in winter than in the summer. The 
polar ice does not drift as far southward; it makes lint more
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or less to tho Arctic coasts and islands; in spring and sum
mer, on the contrary, it drifts along similar to the glacier 
tongues, in Alpine mountains, or the ice in our rivers. The 
Gulf Stream is in winter more powerful than in summer, 
while the polar streams, so to say, set at rest in some measure, 
withdraw their ice and concentrate it around the land. The 
relations of the temperature of the Gulf Stream within, them
selves, are about tho same in January as in July, the fluctu
ation between its maximum and minimum temperature, (July 
and January, or August and February,) would be on tho 
average only about 9° of Fahrenheit, ( 4° of Reaumur.)

“ AVhat immense contrast to this extraordinary temperature 
is offered by the temperature of tho air on the mainland! 
From the sea and air isothermal line of 86.5° Fahrenheit, 
(2° of Reaumur,) at Philadelphia, to Northumberland Sound, 
with — 40°, the distance is 2280 miles nearly due north, 
There is, therefore, in about each thirty miles a fall in temper
ature of one degree, as you go north. From the same point 
at Philadelphia to the Gulf Stream, east of Fruholm, on the 
same isothermal line of 36.5° Fahrenheit, (or 2° of Reaumur,) 
there are in the direction of the Gulf Stream, in an air line, 
about 5400 miles, in which distance there is no fall at all in 
.the temperature of the Gulf Stream. There, one degree of fall 
in eaeli thirty miles; here, the same temperature along 5400 
miles in a northeast direction. Such is- tho influence and 
power of the Gulf Stream. In the latitude of Berlin, which 
has a mean temperature ot the air in January of 28°, the 
Gulf Stream lias 50° ; at the Faroe Islands it has still 42.13 ; hut 
in Jakutsk, in the latitude of the Faroes, the air is 4 0 1 below 
zero, a difference of 82.1°.’*

Scoresby remarks: “ In some situations near Spitzbergen, 
the warm water not only occupies the lower and mid regions 
of the sea, but also appears at the surface; in some instances, 
even among ice, the temperature of the sea at the surface has 
been as high as 30°, or 38°, when that of the air has been 
several degrees below freezing. This circumstance, however, 
has chiefly occurred near the meridians of 6° to 12° oast of 
Greenwich, and wc find from observations that the sea freezes 
less in these longitudes than in any other part of the Spitz
bergen sea/* .

“ The hot source and core of the Gulf Stream extends from 
the straits of Florida, along the North American coast at all 
times, day and night, in winter and summer, even in January,
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with a temperature of 77°, and more, up to the 37° of north
ern latitude, while at the same rime, and in the same latitude, 
in Africa, (Tunis,) the temperature of the air is but 53.4 k 
The Gulf Stream transports and develops still, in this lati
tude, a higher temperature than water and air possess in the 
Atlantic ocean, even under the equator, oil which neither in 
July nor in January, the temperature is ever as high as that 
of the Gulf Stream, in latitude 37°« north.”*

Why is this? W e have shown that heat could not bo 
forced down by the sun along the line of the Gulf Stream, by 
any power of which wo have a notion. I f  this heat could bo 
derived from the sun, it is clear that the temperature of tho 
ocean under the equator should ho at least as great, if  not 
much greater, than it is in the straits of Florida, or up to the 
37° of north latitude; but we know, experimentally, that this 
is not the case, but that the heat is actually less either on land 
or ocean under the equator, than it.is in that portion of the 
Gulf Stream from the straits of Florida to the 37° of -north 
latitude. Therefore solar radiation of heat is out of the ques
tion. Nor could the great heat'at the immense depths of the 
Gulf Stream, penetrate thereto, even if it were possible for 
heat to descend to our planet from the sun, for the tendency 
of heat is everywhere to ascend into the atmosphere, and it 
could not remain permanently at those depths in opposition 
to that tendency. We must therefore seek the cause of this 
marvellous heat in the waters of the Gulf Stream, somewhere 
else than in the sun.

We are told by our geologists that very great heat exists in 
the interior of our earth—and the existence of volcanoes in 
many portions of the globe which are now active, as well as 
those which have been quiet for a period of time unknown 
to man, all attest the truth of their assertion. These volcanoes, 
past and present, have subterranean and submarine communi
cations with each other, which permeate large portions of the 
interior of tho earth and serve to transmit any excessive ac
cumulation of heat from its immediate source to even the 
most distant parts of the earth’s interior, for radiation to th j 
surface of the earth. These communications are simply f l u e s  

for distributing the interior heat of the earth to its various parts. 
The greatest heat is and always has been under the equator, 
and these flues are for the most q>art submarine. I f  you will

*  From Dr. A. Peterman’s Essays on the Extension of the Gulf Stream.
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take* an alias of physical gem-wphy an 1 cast your eyes upon 
the map showing the distrih ; i-11 of volcanoes and the region« 
aultjt et to.earthquakes, you will discover that tlie southern part 
of Mexico and the isthmus connecting' tho two Americas are 
studded with volcanoes, while the Caribbean sea is tilled with 
them. Thcs } volcanoes are dmthth ss connected hy Hues which 
are united into many proximan- Hues in the straits of* Florida, 
through which the surplus lmat of tlie interim* of the earth under 
the Anmriean continent and a part of the Atlantic ocean and 
the (kill of Mexico is transmit:-d to the A ret ic regions, warm
ing the waters <u the Gulf Stream through its whole length, 
and thus nw Grating the climates of the western parts of 
Europe. Another system of volcanoes will bo observed almost 
untlie-ame m uddian, extending .from Tri dan dvA<*unhain tho 
southern Atlantic ocean though Trinidad, bt. Helena, Ascen
sion, ( ape Verd island':, Canary Islands, Azores, Iceland and 
Jan  !\h y e n ,  to the Arctic regions. Tic so volcanoes attest 
a central heat, forcing a pawage by the repellent afhnity of 
positive electricity with which it is a-wehiird in the direction 
of the polar axis of the earth, to outh-ts at either pole. 
W1 ion obstructions are met with in the passage of this heat 
and cGriricigy towards the poles in tho interior of the earth 
volcanoi s arc formed, the superincumbent crust of the earth 
is upheaved and a vertical flue or chimney instead of the origi
nal h o r i z o n t a l  or inclined flue is dee doped, and an eruption 
of matter is thrown out to form an island, which in a series 
of ages may become a continent. '

The tw o  systems of submarine flues carrying the heat of 
the e<u.tral portion of the interior of the earth under the 
Atlande ocean, a part of the American continent, the Carrib- 
bean sea, { * >f Mexico and the Antilles, meet under the 
Atlantic o *:-:l i >'the southeast of the bland of Iceland, each 
furnishing bs supply of heat to maintain the temperature of 
the Gulf »Stream, as well in its greatest depths as on its 
extend«-I surface. As heat ascends from its source into the 
atmosphere, it passes upwards from the bottom of the Gulf 
Stream through it to its surface, associated with its positive 
electrici-y, where it encounters the negative electricity of the 
atmosphere, and hy conjunction with it, increases the heat of 
the air above'the water, which air, thus warmed, attracted hy the 
colder air negatively electrified of the land that is nearest to it, 
How« in a steady wind towards it, ameliorating its climate and 
promoting the lunlth and happiness of its inhabitants.
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All warm currents of water, wherever they may be situated, 
have a similar origin in the heat developed in the interior of 
the earth. The islands of the Pacific ocean may be all regarded 
as volcanic. The western coasts of America from Cape Horn 
to their northern limits, furnish a corresponding proportion of 
volcanic action, and the warm Japanese current through 
Behring’s straits and along the coast of Asia, evinces a similar 
origin in submarine fines conveying boated air under the 
ocean to the Arctic regions on that side of the globe.

“ The British expeditions for deep sea soundings ascertained 
the temperature of the water of the Gulf Stream, at a depth 
of 6000 feet, (being more than one mile,) to be 38.1°, and at 
14,610 feet, (being nearly three miles,) to be still 36.5°. Com
pared with this, the deep sea temperature of the Gulf of 
Arabia, and even of the water under the Erpiator, will be 
found very low, sinking to 34°; in general, the deep sea 
temperature of the tropical oceans is lower than that of the 
Xortk American basin.

“ In the northern Atlantic ocean, between 50° and 60° of 
latitude, there are certain bands of water of a high tempera
ture interposed between bands of water of a lower temporture.

“ T h e s e  b a n d s  o f  a  h ig h e r  t e m p e r a t u r e  a r e  to  b e  f m n d ,  m o r e  o r  l e s s , 
w h e r e  a  w a r m  c a m  n t o r a l  a  c o l d  c a r r c n t  c o n v e r g e , a s r f > r  i n s t a n c e ,  
c a s t  o f  I c e l a n d . The two principal bands alluded to by Admi
ral Irminger, in his memoir, in about 60° of north latitude, 
between the Shetland islands and Capo Farewell, are, doubt
less, the two convex vertices of the Gulf Stream in that 
region.

“ The fact that the entire sea between Scotland and Iceland 
consists of a great number of such wavm and cold bands of 
water, adjoining each other, is best proved by the cruise of 
Lord Dutferin, who, sailing from Stornoway, in the Hebrides, 
to Keikiavik, between the 13tli and 20th of June, 1866, oh 
served the temperature of the surface of the sea every two 
hours—in all, ninety times—and found it to change not less than 
forty-four times, or, in the average, once in fourteen nautical 
miles, the change fluctuating between 62.9° and 43° ; for the 
most part, however, between 50° and 47.8°; while on starting 
from Stornoway, the temperature was observed to be 4s , and 
on arriving at Iceland again 43 L

“ There are bands where the water is of a higher temperature 
close to one where it is of a lower temperature, .and such
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1 i\v A arc fonici on each passage aero?:5; toe Atlantic, between 
V i ir1,¡ill ami Greenland. The dideivnee bei ween the highest 
and the lowest temperatures of the Sea observed 011 this line 
<d‘the Atlantic ocean is 10.8°, up to 30° or 40° west of Green
wich : to the west of this meridian, the temperature fell more 
rapidly, the more so the nearer to Greenland. The tempera
ture of the warmest hands is defined frequently pretty sharply 
against the waters which run through thorn. Tins high 
temperature of the sea at its surface, extends 80 degrees of 
longitude, or at least 900 nautical miles west of F.airhill.

Findlay mentions that the temperature at the depth of 
» 1200 feet was found to be only 55% while on the surface of 

the Gulf Stream it reached 77.1 5. In the Florida straits,
where the velocity of the Gulf Stream is greatest, the tem
perature at 4800 feet was found to be only 83.1°.

The warm water of the Gulf Stream is not found at consider
able d pths, much of the heat of the lower strata escaping to 
the surface. It  is, besides, a fact, that this warm water is but 
little apt to mix with the adjoining sea-water.

“Above the broad Atlantic ocean, in high latitudes, in the 
colder seasons there is a relatively high temperature, which by 
the prevailing western and southwestern wirnh is carried to 
the coasts of Europe.”

Let us now consider, some of the recognized laws of 
heat and electricity. It  is known, that where two adjacent 
different temperatures exist there electricity is evolved. 
IN ow the waters of the Gulf Stream, the Japanese current, and 
of other hot streams existing in the oceans and along coasts, 
deriving their heat in the first place from the submarine flues 
connecting subterranean and submarine volcanoes with the 
Arctic and Antarctic regions, admit of the passage of this heat 
through their globules to their upper surfaces, in conformity to 
the attraction of heat from the surface of the earth to the upper 
atmosphere. This ascent of heat from the bottom of these hot 
streams through their waters to the «atmosphere, in connection 
with the indraught of cold Arctic and Antarctic waters flowing 
over the bottom of the oceans, is the cause of the low tempera
ture always found at such depths in those waters—while in
termediately from the bottom of the ocean to the surface in 
such hot currents of water, the temperature varies till it comes' 
nto contact with that of the atmosphere, «and that of the ocean 

water encompassing these hot currents of water through their 
whole extent. The contact of these different temperatures
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evolves electricity, which hs positive where the high tempera
ture of the water pervades its greater volumes, and negative 
electricity where, the cold Arctic and Antarctic waters exceed in 
volume, below the surface, the waters of the hot stream. The 
con junction of these opposite electricities evolves heat, which 
being absorbed, by the water where they meet serves to supply 
a continuous source of heat to the farthest extremities of such 
hot currents of water to the Tolar regions—and this is why 
this great heat is maintained from its original source in the 
Florida straits to the high latitude where it is observed. The 
cause of the hot waters of the Gulf Stream not mixing readily 
with the colder waters of the Northern Atlantic ocean, will he 
readily found in the junction of these opposite electricities, pro
ducing heat where these hot and cold waters meet.

In ascending from the earth in a balloon, aeronauts have 
discovered the same law to prevail among gaseous iluids as 
among liquid iluids on the earth, and that strata of heated air, 
even at. great elevations, are as it were sandwiched between 
others of far lower temperature; the contiguity of these strata 
of warm and cold air develops heat and electricity as well as 
magnetism in the atmosphere, as is done also in the waters of 

« the ocean by corresponding columns of warm and cold water 
in juxtaposition. These attributes of iluids are, therefore, 
among the great sources of the evolution of these impondera
ble powers.

The cold Arctic and Antarctic currents of water, in motion 
to the Equator from the poles while currents of warm water 
from the tropics to the poles are moving beside them in a 
directly opposite direction, are conclusive evidences that they 
are impelled by magnetic attraction« and repulsions in the 
crust of the earth, and so it is also with the aerial currents of 
the atmosphere. Those of a great elevation, having a very 
low temperature, are attracted towards the Equator and down
wards to the earth by its magnetism, while the warm equato
rial currents, repelled from the earth by the same magnet
ism which lias attracted the cold upper current downward 
towards it, ascend to the upper regions of the atmosphere 
attracted by the opposite magnetism existing there, and in 
both cases in opposition to the supposed law of gravitation, for 
the air descending to the earth from the elevated regions ot 
the atmosphere is much thinner and more attenuated than the 
air beneath, and the ascending warm air is much denser than 
the air of the regions that it seeks. The diagonal and spiral
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motions of cither the descending or the ascending currents of 
the atmosphere are produced by the magnetism of those portions 
of the atmosphere, through which they are respectively 
passing.

"When our attention is directed to the fact of the Labrador 
and Polar, or Arctic currents running towards the Equator, 
while by their sides the Gulf Stream is running towards the 
Arctic regions in an opposite direction; and when it is dis
covered by the deep sea soundings, that there are currents of 
water o f  varying temperatures at great depths which also run 
side by side in opposite directions, at whatever depths, we are 
forced to the conclusion that no conceivable system of gravita
tion ecu be devised to explain the anomaly. But if we apply 
the law of development of heat and magnetism, by the con
junction of opposite electricities, which are always associated 
with diilercnces of contiguous temperatures, the solution of 
the phenomena referred to becomes comparatively easy. The 
electro-magnetic condition of the. warm water of the Gulf 
Stream is repelled from the Equator, and attracted by the 
opposite electro-magnetic condition of the waters and atmos
phere about the North Pole, while thé cold waters of the 
Labrador and Arctic currents are repelled by the similar 
electromagnetism of the waters at their starting point, and 
are attracted towards the Equator by the opposite electro-mag
netism of the warm waters there. Similar causes produce 

. çirnihir eilects in the southern hemisphere, and similar electro
magnetic forces dominate in the atmosphere all over the 
planet. Hence we find there, horizontal winds blowing in 
opposite directions, one above the other, and it is by this wise 
arrangement of oppositely electrified currents of air that the 
rain l'a 11 is scattered and distributed over vast areas of the 
earth’s surface,modifying the temperatures and furnishing 
to the parched and arid soil those supplies of water for irriga
tion, so indispensable to the support of animal and vegetable 
life upon it.

In the year 1828, I  was detailed with two other officers of 
the army,  by the Secretary of War, to make a survey of the 
mountainous region in the states of North and South Carolina, 
Georgia,  and Tennessee, lying between the head of navigation 
on the Saval)nah river, at the eastern foot of the Blue Eidge 
mountains, and the head of navigation on the Tennessee 
river, on the western side c f  the same mountains. The object
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of the survey was to ascertain the practicability of construct
ing a navigable canal oil the mountains, to bring the produce 
of northern Alabama and eastern Tennessee to Charleston, 
in South Carolina, and Savannah, in Georgia, instead of send
ing it to Mobile and New Orleans, and thus it was hoped by 
the administration of the Government to reconcile the people 
of South Carolina and Georgia especially, to the policy of 
having the internal improvements of the country to he made 
by the Federal Government instead of by the State Govern
ments. .

On reaching our destination, I  was directed to run a line of 
levels from the head waters of the Savannah river over the 
mountains to those of the Tennessee river, a distance, if I  
remember rightly, of some ninety miles. I  had under my 
command eleven men— mountaineers—stout, strong, active, 
and hardy fellows. The other officers were employed in 
prospecting for other routes across the mountains, at consid
erable distances from that I  was pursuing. The country was 
then very thinly settled, and a portion of my route I »ordered 
on the lands occupied by the Creek or Cherokee Indians, then 
living in the state ot Georgia. Of course, we had to carry all 
our supplies with us, the country furnishing little or nothing. 
W  e were occupied on this duty some five months, from July 
till December. Frost appeared in the latter part, of Septem
ber, on the parallel of latitude of Charleston, in South Caro
lina, and thin ice was formed on the streams almost nightly 
after October 15th. In the latter part of October my party 
was benighted in the valley of the Little Tennessee river, far 
away from any human habitation, on a narrow alluvial bottom, 
overhung by a precipitous and lofty mountain. The man 
detailed to bring to us from the mountain ridge our supplies 
for the day and night, had missed his way, and had descended 
to the river, at a place that we had left several miles behind 
us. l ie  had not observed our trail, and supposing that we 
had not passed the spot which lie had reached, lie kindled a 
fire, and remained there all night awaiting our arrival. After 
sending men in every direction in search of him, who returned 
without success, I  began to.make arrangements for the night. 
The air was cold and humid, ice being formed of the thick
ness of a quarter of an inch on the still waters of a portion of 
the river, a heavy growth of timber in the valley of the river 
where I  had baited rendered the ground, as well as the air, 
very damp. The men, like myself, were all dressed in ught
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summer clothing, and fire, therefore, became a prime necessity, 
but the question was, how to obtain it. At that period, 
lucifer matches, if  they had been invented, cpuld not be 
procured where we were. My arms and ammunition,
with the rest of our supplies, were with my wagon,
and where it was we had not been able to discover.
It  occurred to me to procure tire by friction, for at that
day it was thought that heat was evolved by friction. So I  
divided my ten men into five reliefs of two men each, and 
directing some of them to gather the driest pieces of wood 
they could find, I  notched the pieces so as to make the 
greatest rubbing surfaces possible in them, and then I  set two 
men at a time to rub the pieces of wood together. Having 
some pieces of dry paper in my pockets, I  hoped to he.able to 
kindle a fire with them, when sufficient heat should be 
developed by the friction of the pieces of wood. The men 
relieved each other every five minutes, after having rubbed the 
pieces of wood together, vigourously and rapidly; the wood 
became blackened, and much smoke was given out, but no 
fire could be produced. The wood itself was not sufficiently 
dry, and none more suitable could be procured. The evening 
air was cold and damp and carried off as fast as it was evolved 
the positive electricity which flowed from the friction pro
duced on the wood by the active rubbing of the men. One of 
the elements therefore to develop the heat, viz: the negative 
electricity of the atmosphere that we needed, was wanting. 
Alter having kept these five reliefs of the men continually busy 
in rubbing these pieces of wood for two consecutive hours, 
I  gave up the effort in despair, and we submitted ourselves to 
the circumstances of our situation, and passed a dismal night 
of great suffering. Had the wood and the night air been dry, 
we should have kindled a fire in fifteen minutes with such 
an amount of frictional electricity as was developed by the 
rubbing of the wood by the men. The experiment satisfied 
me that heat is only developed by the proper electrical condi
tions and not by friction of itself. As it was, all the friction 
we could produce did not prevent us from passing two 
days and nights in these mountains without food or fire, the 
water on the river, in its tranquil parts, having been frozen at 
night of the thickness of a quarter of a dollar or an English 
shilling.

Every housewife in the country knows that i f  she suffers 
the sunlight to fall upon the burning fuel on her hearth, the
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combustion of the fuel will be deadened by it, and if allowed 
 ̂ l-i eontinue long, it will be extinguished. This is owing to 

the de-oxydizing power of the blue ray of the sunlight, which 
s ‘parating the oxygen gas from tlie atmospheric air in the 

■-chimney, prevents the combustion of the fuel from the 
absence of oxygen gas. Whoever has seen one of our western 
prairies on lire, must have observed, in the stillness of the 
lu ruing air and in the bright sunshine, that the cumbustion 
of the dry grass and herbage was slow, the flame lazily creep
ing from one stalk to anothertill a canopy of smoke intercept
ing the sunlight, allowed a current of air to be formed 
beneath the smoke, which fanned the combustion into active 
flame. These results were from the removal of the oxygen 
gas from the air in the first place, by the blue ray of the sun
light de-oxydizing it, and in the second part, obscuring the 
sunlight by the canopy of smoke, which permitted the oxygen 
ga< in the atmosphere to be re-united to the air beneath it, 
and to supply the oxygen gas to support anew the combustion 
on the prairie.

It is therefore a mistake to suppose that friction produces 
heat. It evolves electricity, which, uniting with opposite 
electricity, develops sometimes heat and sometimes cold, as 
one or other of the electricities is predominant in volume and 
tension at their conjunction. This is illustrated by the 
passage of sunlight through two adjacent panes of glass, one 
being blue, the other colourless and transparent, at the same 
angle of incidence. Glass is known to be a feeble conductor 
of heat as well* as of electricity, for we use glass in our 
windows to confine within our rooms the artificial heat pro
duced within them during winter, and in northern regions 
double sashes are used in the windows, the outer sash to 
prevent the cold from penetrating through them, and the 
inner sash to confine the warmer air within the rooms; and in 
electrical experiments, glass handles are used to insulate 
currents of electricity intended to be passed from one pole of 
the battery to the other.

Xow when sunlight with its enormous velocity falls thus 
upon two such adjacent panes of glass, it will be found that 
the plain transparent glass is cold to the touch of the hand, 
while the blue glass is hot when so touched. I f  friction pro
duced heat, both of these surfaces should have the same tem
p *rature, but such is not the case. The reason is obvious. 
The sunlight passes through the plain transparent glass, only
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slightly retm ,h-d by its density, wliioli is greater than that of 
the ana ’-[here, h a z  subject to its refraction— while six of the % 
primai y rays of the sunlight that impinges upon the blue 
glass, are suddenly arrested by the impact with it, which 
shatter- the composite rays of indigo, violet and purple into 
their c m p o n e n r  parts, and only admits of the passage of the 
blue rev through it. This sudden stoppage of a velocity of 
lbh,00 » miles per second of six of these primary rays of sun
light produces enormous friction, which evolves negative 
electricity from these rays, which coming in contact with the 
vitreous or positive electricity of the glass evolves heat, that 
expanding the molecules of the glass allows the heat thus 
develop d and a current of electro-magnetism, produced at 
the same time by this conjunction of opposite electricities, to 
pass through the glass, and to produce the marvelous results 
upon animal and vegetable life that we have announced. 
This, then, is the theory that explains the almost magical 
effects that are produced in life by the impact of sunlight upon 
the adjacent surfaces of plain transparent glass and blue glass.

The facts are in such harmony with the explanation of 
them, that as we cannot deny the facts we are bound to 
accept the theory that elucidates them. This will relieve the 
seieiititia mind that is always bothered to accept a new fact or 
to comprehend a new theory.

Light is diffusible. This is apparent'everywhere in our illu
minations. I t  is also compressible, as illustrated by the con
centration of sunlight through a common lens or sun glass into 
a focus, by which a boy lights his segar or inflames a squib of 
gunpowder. This shows that rays of light move through- 
ether, and our atmosphere, without touching each otliqr, and 
that whou they are compressed together, as in this lens, their 
tangency produces friction, and this friction evolves negative 
electricity, which has caused their separation, which negative 
electricity brought into contact with the vitreous or positive 
electricity of the glass of the lens, develops heat of extraordi
nary intensity. Kow, when we come to apply these attributes 
of light to the physical condition of our planet, we are ; t no 
loss to assign the variations of our temperature throughout 
our seasons, directly to the action of light upon the various 
solid, liquid or gaseous constituents of the planet, which at 
certain times and in certain conditions are oppositely electri
fied to the rays of light.

There is no atmosphere about the moon and consequently
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:: he- no hmt, as the rays of light which fall upon the nmwfl- 
. urface lming negatively electritied as tiny pa— through tW 
cwd ether of stellar an<l planetary space, on lvavhing the 
rrc »on wt a very small angle of incidence from the sun, are ::i- 
s*aufly reiTeete<T from its surface upon the earth and inm 
sp re ,  Tlie moon itself being negativelv electrified bv its con- 
t.wt with this ether in its career in its orbit, this negatively 
cl .•etriiie«! condition of the moon’s surface repels tl e rays of 
light therefrom, and hastens their refection. The rw ■ tion v n 
its axis is the effect of electrical forces in its intwi i\ and -its 
motion around the earth, and with it around ihe me a results 
from the magnetism contained within its cru.u, ai. 1 in the 
earth and its atmosphere, as well as in the plane;-, hue sun 
and the ether of space.

hho one impulse could possibly send light from its various 
sour ;es in the firmament through space with its e msrunt 
velocity of lotpooo miles per second. It is impelled mrough 
space with its own concomitant forces, as a rocket fund from 
it.- stand is continually driven forward by the forces evolved 
in the combustion of its composition, till it i- cxtiiewi-hud. 
So light is repelled from its sources in the f r m a m e e r  b y  1:3 
negative electricity, and its velocity is maintained by th c u-r ist- 
ance of the negative electricity of the ether through which it is 
passing, continually driving it forward. This condition, of 
negative electricity in light being constant, and its velocity 
uniform, its rate of speed is maintained till it enters our atmos
phere, where it encounters electrical disturbances of opposite 
as well as similar conditions, producing its refraction, its re
flections, its polarization and its absorption. On reaching the 
surface of the earth, which at every moment presents a new 
portion to the action of light, all the phenomena of day, 
twilight and night, of heat and cold, of dryness and no; - Hire, of 
at in; »spheric and climatic changes, are developed, fwv sc- suc
ceed each other, according to the angles of incidence of the sun’s 
light. 'When it falls in the summer on certain parts of the earth 
almost vertically, no rays of light are reflected from it, they 
all imoinge upon it with their inconceivable velocity, develop
ing by their friction with the earth an opposite electricity to 
their own and that of the atmosphere, whose union produces 
the. heats of s miner. In winter, though the earth is three 
millions of miles nearer the sun than it is in summer, yet the 
amfle of incidence of the sun's rays of light is so small and 
acute, that a large proportion of them are reflected into space 
without producing the friction with the earth which is neccs-
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nary to evolve r.:\ opposite electricity and heat consequent 
u p o n  tlit* uni«»n of the two electricities ; hence thetemperature 
of the winters in such parts of the earth’s surface is low, and 
cold prevails. The intermediate seasons make an average 
between the extremes of summer and winter, from the cor
responding angles of incidence of their light.

One of the most beautiful illustrations of the remarkable 
power developed by the compressibility of light is furnished 
in the celebrated exploits of Archimedes, the Syracusan, the 
most learned of the mathematicians of antiquity, in destroying 
by means of reflecting mirrors the fleet of the Unmans, who, 
investing the city of Syracuse by land, wore blockading its 
port with a numerous fleet, which was preparing to batter the 
sea walls of the city with battering rams and catapults. 
Archimedes eom-oived the idea of destroying this fleet, which 
was unapproachable by any adequatic force under the control 
of the Syracusans, by concentrating upon it the light of the 
sun, reflected from mirrors into foci, successively thrown 
upon the several ships of the fleet, at the distance of an 
arrow's flight from the shore, or from 150 to 200 feet.

The two ancient authors who have furnished the clearest 
account of this extraordinary feat in warfare,are Zonaras and 
Tzetzes, who ear'll lived in the twelfth century of the Christian 
era. The passage in the history of Zonaras does not enlighten 
us in regard to the construction of the mirrors used by 
Archimedes, it simply states the fact, and in another passage 
the same author says, that under the empire of Anastasius, in 
the year 514, A. I)., Proelus with burning mirrors burnt and 
destroyed the fleet of Vitalien, who was besieging Constanti
nople, and he added, their invention was ancient, and that Dion 
gave the honour of it to Archimedes, who had used it success
fully against the Romans at the siege of Syracuse.

The historian Tzetzes, enters more fully into the description 
of the mirrors used by Archimedes, which he said were com
posed of a central hexagonal mirror, surrounded by others of 
a smaller size, which by the aid of hinges and metallic plates, 
could be so exposed to the sun, that its rays of light falling 
upon them would be reflected and then concentrated into a 
common focus, developing so great a heat that the ships of 
the Romans were burnt by it, even at the distance of an 
arrow’s flight.-

Among the moderns, Kircher has written that Archimedes 
had been able to burn, at a great distance, with plane mirrors,
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experience having taught him that in assembling in this 
manner the images of the aim, a heat could be produced at a 

oiut where these images were united.
Mr. Du Fa y,  a member of the Royal Academy of Sciences, 

in a memoir printed m 1716, stated that the image of  the sun, 
reflected by a plane mirror more than 600 feet, upon, a con
cave mirror with a diameter of 17 inches, burned inflamma
ble sul»stances, at the focus of this concave mirror. He more
over added that some authors had suggested that a mirror,  
with a very long focus, could be formed by rising a large 
number of small plane mirrors, which might he held in the 
hands of as many persons, and so directed by them as to 
throw, by reflection, all the images of the sun upon a given 
point, thus developing great heat; hut at the same time he 
treated the story of Archimedes b.urnirig the Roman fleet at 
Syracuse as the veriest fable, and worthy of all ridicule.

It is very singular that men will frequently believe state
ments of the most improbable and even impossible character, 
who, at the same time, wall reject the best established historical 
facts when they happen to be outside their circle of know
ledge. Such has been the fate of the history of the burning 
mirrors with which Archimedes destroyed the Roman fleet at 
Syracuse. This fact, related by many historians, believed, 
without question, during fifteen or sixteen centuries, was, in 
the seventeenth century, not only disputed, but was treated 
as a silly fable by many of the savans of that period. Even 
the illustrious Des Cartes openly denied its possibility, and 
we must acknowledge that with the then received opinions <m 
Dioptrics, Des Cartes was excusable for not believing the 
mirrors of Archimedes ever to have existed.

This incredulity, on the part of many persons claiming to 
be scientists, excited the interest of M. de RuAon, the cele
brated naturalist, at the time the Intendant of the Jardin des 
Plantes, at Paris. l ie  determined to test the question practi
cally, and for this purpose constructed a system of reflecting 
plane mirrors, by which lie attained complete success. He 
began by measuring the loss of illuminating power in the 
reflection of the sun’s rays from metallic mirrors of the finest 
polish, when compared with the loss so sustained by reflec
tion from plane glass mirrors covered on their hacks with tin 
foil. It was found that the glass mirrors lost less light by 
reflection than the metallic mirrors did, hut that it required 
two plane glass mirrors of the same dimensions to produce,
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at a given distance, an illumination equal to that from the 
same unobstructed beam of sunlight passing into an obscure 
room through an aperture iu the window shutter, and conse
quently, that the number of lii.s glass mirrors should be largely 
increased t ) produce any sensible eifeet on combustible sub
stances. After studying his subject in its various relations to 
the laws ot'light and heat, as then-understood by scientific 
men, M. de Bufibn constructed his mirror of 163 pieces of 
phine glass, covered on the back with tin foil, each piece being 
six inches wide by eight inches long, separated from each 
other by lour lines, and mounted on a stand, which was sus
ceptible of being moved in every direction; each of these 
glasses had a separate setting, so that it could be separately 
moved iu every direction, independent of the movements of 
the other glasses. I t  required about half an hour to adjust 
the reflected images of the sun from these mirrors into a com
mon focus. When the glasses were properly arranged, and 
the focus adjusted, a board of beech wood covered with pitch, 
was set on fire by 40 of these glasses at the distance of 66 feet; 
with 08 glasses, a board covered with pitch and sulphur was 
set on fire at the distance of 120 feet. A slight combustion was 
produced on a board covered with wool cut very fine, by 
employing 112 glasses, at the distance of 138 feet, with a very 
pale sun. A t 150 feet of distance, a board covered with pitch 
was made to smoke with 154 glasses, and it was thought that 
it would have been burnt if  the sun had not become overcast 
with clouds. With a still feebler sun, chips of pine wood 
covered with pitch have been set on fire in one minute and a 
half, at the same distance, with a like number of glasses. 
"With an unclouded sun, a pine board, covered with pitch, at 
the same distance, has been quickly set on fire with 123 
glasses, and the fire has caught the whole surface of the focus, 

/which was 16 inches in diameter, at that distance. Finally, 
the focus having been shortened to the distance of 20 feet, 
with 12 glasses the substances easily combustible were set 
on fire. With 45 glasses a tin canister, weighing six pounds, 
lias been quickly melted with 117 glasses. Thin scraps of 
silver have been melted, and a sheet of iron lias been made 
red hot; and there was reason to believe that if  all the glasses 
of the mirror had been used, metals could have been as easily 
melted at 50 feet distance as at 20 feet.

These experiments have been made with a sun of a spring 
time, and without much power, having been enfeebled by 
atmospheric vapours. I f  then, with these disadvantages, wood
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could bo burnt at 150 feet distant, wo may well think, that 
with a summer’s sun, it could be readily burnt at 200 feet 
distance, and with three similar inirmrs it could bo set oil 
iire at 400 feet distance. M. do lhitibn thought that with 
mirrors similar to his own, combustibles could not be inflamed 
beyond a distance of 000 feet.

Let us attempt an explanation of these phenomena. The 
enormous velocity of rays of light in coming to our planet, 
establishes the fact that they cannot touch each other in their 
passage, since if  they jostled each other their velocity would 
be greatly diminished. Repelled from each oilier, therefore, 
by their own negative electricity, as well as by that they have 
received from the cold ether through which they have passed, 
they are attracted to the glass of the mirrors and their metal
lic backing, by the vitreous or positive electricity of those sub
stances. On striking the glass, these rays produce friction, 
which evolves positive electricity, the junction of these oppo
site electricities evolves heat and magnetism, the rays of heat 
thus developed follow the same laws as do those of light, and 
together, both are reflected front the mirrors and are directed 
to the common focus, where their concentration Bets on lire 
combustible substances, and melts and vaporizes those of a 
more obdurate and intractable character. The refraction and 
reflection, as well as the polarization of light, are due to the 
repellent aflinity of electricity.

When we are told that on many parts of the earth’s surface 
mountains have been upheaved till their peaks and r i d g e s ,  at 
distances varying from lb,000 to 24,000 feet above the level of 
the sea, appear to be covered with snow, which from year to 
year, and from century to century, continues to cover them, 
no matter in what latitudes they may exist, nor in what sea
son of the year they may be examined, we naturally ask our
selves, why is this? How does it happen, that these snow
capped peaks and ridges, at such great elevations above the 
sea, far above the region of the atmosphere in which clouds 
and vapours habitually love to roam as it were at will, bask
ing in a resplendent and brilliant sunlight, receiving all the 
supposed emanations of heat from the sun, that philosophers 
of every age have innocently conjectured that that luminary, 
like a human spendthrift, was lavishing upon infinite space, 
in all directions, that a small portion of it might reach our 
planet, should preserve their mantles of perpetual snow, in all 
seasons, in all climatic changes that are occurring every
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/. ••uncut thousands of foot beneath thorn, and thus continue 
(Afving,  as it would seem, the mutability of all other earthly 
things? Some of our philosophers of the highest distinction, 
have gone into the most elaborate calculations to show what 
enoriii us columns of icc, of the greatest density, could be 
melted by the heat of the sun, hr its constant emanation, in 
the smallest spaces of time, in the face of the fact that the 
snow clad mountains, that happen to he the nearest to the 
sun, have been from time immemorial, unaffected in tho 
slightest manner, by any beat derived from that great lumi
nary. Let us attempt an explanation of tins wonder. The 
colour of snow is white. I t  lias a low temperature. Its elec
trical condition is negative, as is the white colour of sunlight, 
as are the rays of sunlight which reach us through the nega
tively electrified ether of space, also intensely cold, and the 
intensely cold upper strata of our atmosphere. As a conse
quence, white sunlight, negatively electrified, falling upon the 
white snow capped mountains, also negatively electrified, as 
are also the strata of our atmosphere into which these moun
tains lift their heads, these similar electricities repel each 
other. The white sunlight is reflected into space from the 
snow covered mountains, which remain undisturbed, and no 
trace of the action of heat, as derived from the sun, is any
where visible upon them. •

I f  the sun is a great magnet, it must have its magnetic poles, 
with their reciprocal attractions and repulsions. The plane of 
the sun’s equator is said to he neither perpendicular to nor 
coincident with that of the ecliptic. Its magnetic poles may 
tlier^tbre be differently situated in it to the positions occupied 
•in the earth by its magnetic poles. From the supposed.enor
mous Yuiumc and intensity of magnetism in and about the sun, 
we may infer that the velocity of the planets and of cometary 
■m c - r in their respective progress in their orbite, would bo 
■cl - b e d  when in their several perigees or nearest points to 
the sun, from its great magnetic attraction, and that as they 
severally receded therefrom, those velocities would he in
creased .from the loss of the sun’s attraction by increase of 
distance from it, and the nearer approach to their apogees, or 
greatest distance from the sun, where the sun’s attraction 
would be the least, and the opposite magnetic attraction of 
the ether of space would he the greatest. I f  it were not for 
the interior forces of the planets, &c., causing their rotations 
on their axes, we might suppose that their movements around 
the sun might-be stopped entirely, when they had severally 
reached their perigees by the magnetism of the sun.
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Vvlion two magnets of different magnetic volumes nod in
tensities are brought nwir each oilier with similar poles 
towards each other, the greater magnet will rope! the lesser : 
if their opposite poles approe.eh each other, the feebler will be. 
attracted bv the stronger. Now the sun having much greater 
magnetic power than the earth, when the latter is at its peri
gee its velocity must he retarded by the greater attractive 
magnetism of the sun, which would hold it fixed when in peri
gee, hut for the rotation of the earth on its axis, driving it 
forward, and that retardation or .holding it lawk aft er it. ha I 
passed its perigee would continue until the earth had iverde 1 
so far from its perigee as to have reached the attract ion of tin: 
opposite magnetism beyond its apogee.

The sun exhibits every characteristic and evidence of a bod e 
enveloped in two atmospheres, so to state, the one in cmita» t 
with it being the region of white light, called the - p h n / o s p h ty ,. 
and outside of that, a region in which coloured light is some
times manifested, especially along the edges of the solar disc, 
and which last region is called the v h m m n s p l x r r .  The sjme 
on the sun are supposed to he holes of various forms and 
dimensions in the region of white light, through which tin* 
dark body of the sun itself lias been seen. These spots or 
holes are liable to variations, and are analogous to the spots 
of sunlight on the surJa.ee of the earth, which are sometime-*, 
seen to he surrounded by the shadows east upon the earth 
bv the clouds above it. Nasmyth, in the year Noe, made the 
discovery that the luminous portion of the sun's di a* is mu 
composed of light of egual or homogeneous intensity, bur, 
consists of a minutely divided series of luminous streaks, 
which he described as like willow leaves, around which the 
light is less intense, or rather the photosphere is more trans
parent. These willow leaves appeared to cross ca ll other in 
all varieties of directions, and their average magnit ude was 
about one thousand miles long, by a hundred miles broad; 
other observers have preferred to describe these appcarum-es 
as k‘ granulations,” “ rice grains,” and “ shingle bem-hp and 
as having elliptical forms, and of much smaller proportions.

The moon, we know to he a reflector of light without the 
emission of any accompanying heat. The picture of the face 
of the moon exhibited to us, represents great irregularities in 
its surface, depressions, as if they were craters of extinct vol- 
.canoes, and elevations of great altitude, conveying the idea, of 
volcanic mountains.; hut the general colour is that of a ligl.it
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grey, not unliko to pilo ts of zinc, or tin foil, the latter oi 
which we use as backs or reflecting surfaces in our glass 
mirrors. *

I f  we thus get our nocturnal light from the moon, unac- 
c< mipan’md by heat, why should we insist upon violating the 
well established laws of heat in its radiations, and declare the 
sun to be an incandescent body, continually in active com
bustion, re<|tiiring inconceivable masses of fuel of some kind 
to maintain it, and surrounded on all sides by an immensity 
of e t h e r e a l  spaeO of so low a temperature that any radiation 
<»f heat from the sun must necessarily be absorbed and neu
tralized as soon as it should leave the body of the sun? We 
t h e r e f o r e ,  t o r  the reasons stated in this book, reject entirely 
the theory of the incandescence of the sun, and of its lumi
nous metallic vapours of great intensity of heat.

We have shown in the body of this work, that the colored 
lights constituting the primary rays of light, which are 
omitted from the various orbs of the firmament, negatively 
electrified, and are propelled by the cold negatively electrified 
other through which they are continually passing to the 
sun, and through its transparent or translucent chromosphere 
to the photosphere of the sun, are there commingled to 
pro luce its white light, which then is. repelled or reflected 
from the grey u willow leaves,” “ granulations,” “ rice grains,” 
or whatever they may be, into ethereal space by the same 
negative eiectricity, which lias been associated with thorn 
throughout, a portion of which comes to us as the white light 
of the sun.

This shows the synthesis or formation of the white light of 
the sun, and that it is merely an association of the primary 
rays of light thrown together by electrical and magnetic 
attractions and repulsions in the photosphere of the sun, and 
so easily separable that the slightest change in the angle of 
incidence of the white light of the sun, as it falls upon vapours, 
clouds, or gases will excite their repellent affinities, and resolve 
them into the varied and brilliant tints of primary and com
posite colours, which everywhere in the temperate regions, 
serve to excite our astonishment, wonder, and delight. These 
changes need no accompaniment of heat, and as they are 
without it, we return to the declaration of Moses, that u God 
made two great lights, a greater light to rule the day, and a 
lesser light to rule the night and the stars.o  o
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“ And he =c*t them in the firmament of heaven to shine upon 
the earth, and to rule the day and the night, and to divide the 
light and the darkness; and God saw that it was good.”

Among the fallacies of science, as taught in our schools, to 
some of which I  have alluded in this book, there is not one 
more surprising than the statement made by our astronomers, 
that the earth, the planets, and the sun itself continually 
revolve on their respective axes, and in their orbits from we t • 
to east. We are also told that these orbits are eliipti'-al 
curves which return into themselves. hTow we will illustrate 
this movement by supposing that a man lias started from San 
Francisco, on the Pacific Ocean, to travel on the same parallel 
of latitude from west to cast around the World. After lie has 
travelled one hundred and eighty degrees on this parallel of 
latitude, he finds that lie has reached the ea-t cardinal point 
from San Francisco, and if lie should continue his journey, he 
must travel westward, which course will bring him in time hack 
again to San Francisco. How is it possible, therefore, in a 
curve winch returns to itself to travel always in the same 
direction ? There can he no fixed cardinal points in any solar 
or stellar system which is always in motion. In regard to 
the diminutive planet which we inhabit, the curvature or 
annulus of magnetic poles, north and south, is sufficiently 
stable and fixed to furnish cardinal points of the compass to 
regulate our journeyings upon it ; but with planets, stars, and 
suns, it is different. They have no fixed points in the celes
tial sphere, of which we have or can have any knowledge, to 
which the direction of their movements can be referred, and 
it is simply an absurdity to attempt to assimilate planetary 
and stellar motions to these of mankind on our earth.

The planes of the orbits of the planets are neither coincident 
with, parallel, nor p rpendicular to each other, hut they are 
supposed to intersect each other in such a manner that the 
sun shall always he in a focus, common to all of these ellipti
cal orbits; consequently any perpendicular line or plane to 
any one of these orbits, cannot be perpendicular to any other 
of them; and hence, there can he no cardinal points c.-mmoii 
to them all, and their motions cannot be from west to ea?t.

My task is finished. When, in the beginning of this cen
tury, it was announced that the primary rays of light had dif
ferent attributes, and among t h e m ,  that the blue ray stimulated 
vegetation in a remarkable degree, many persons oil the cou-
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fkiont of Europe, as well as in the British Isles, Instituted 
«experiments, with a view to utilize these rays. Their experi

, men is were failures, as they were made with homogeneous 
t :m 'd u'lass, each of the primary rays having in this way been 
r-e : , where tested, hut without satisfactory results. A know
ledge of these failures induced me to examine the subject of 
vegetable growth in its natural conditions. I  soon discovered 
that where vegetation was most luxuriant, and exuberant, 
there the brilliant sunlight was always associated with the blue 
light of the firmament. That during the torpor of winter, the 
rays of sunlight fell upon the earth, owing to the declination 
of the sun, at such acute angles of incidence, that many of 
them were rclioetcd into space without stimulating life ou this 
planet, while, at the same time, the blue colour of tbe sky was 
intercepted from our vision by the watery vapours and clouds 
that wore constantly iloaring in tho atmosphere. The absence, 
therefore, of tbe blue.colour ot the sky, and many of the rays 
of sunlight at this season, together with its low temperature, 
convinced me that the Creator intended it to be a season of 
rest for vegetable and annual life, a sort of Sabbath, in which 
life, though existing in plants and animals, was reposing from' 
its activity, to be aroused into cxerei.se on the return of the 
season of spring, when from tbe less declination of the sun, 
more of its light would be thrown upon the earth, associated 
with the blue colour of the sky, then unmasked by the dis
sipation of the clouds and watery vapours which had con
cealed it during the winter just past. I  said to myself, “ here 
is the secret of the failures of these European experiments 
with the primary rays of light. I  will follow the guidance of 
the Creator in cultivating my vines. I  will associate the sun
light. with the blue colour of the sky, intensifying the latter.' 
I will make a tropical climate and atmosphere in the temper
are zone,?> The results are before you. The reflections I  
have made on this subject have induced my investigation into 
the Physics of Nature. I  have not been satisfied with what I  
have heen taught in the schools. Their explanations are not 
consistent with the known or presumed facts. I  have ven
tured, therefore, to form my own conclusions, irrespective of 
dogmas that have boon thrust upon mankind for centuries.
I  do not profess to teach any one, hut as a human atom 
among the masses of mankind, for whom all knowledge should 
he disseminated, I  venture to impart to the public the conclu
sions to which I  have arrived on these subjects, and that pub
lic may attach to them whatever value they please.
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APPENDIX TO PA K T IL

[L ] .
A very remarkable confirmation of my theory of the forma

tion of tin* equatorial diameter of the earth, as well as of those 
of the other planets, by magnetic attraction and repulsion from 
their respective poles, thus increasing those diameters in 
various proportions over their several polar diameters, lias 
unexpectedly appeared in a paper read before the American 
Academy of ¡Sciences, at their meeting in this city hold oil 
Thursday last, N oveinher 4i h, 1S75, and sent to it by Professor 
Joseph Le Conte, of the Uuiversify of California, a synopsis 
of which was published in the supplement to the P u b l i c  J j c d q e r ,  
of this city, on Saturday, November (Uh, 1875. The paper was 
•entitled u On the Kvidonre of Horizontal Crushing in the 
Formation of the Coast Kutpge of Mountains in California,” 
being the result of recent observations by the author. His 
theory is, tint mountains are formed wholly by a yielding of 
the crust of the earth along certain limes to horizontal pres
sure, not by bending in to a  convex arch filled and sustained 
by a liquid beneath, but by a ma-diing together of the wh-0* 
crust with the formation of close folds and a thickening or 
swelling upward of the squeezed mass. The author walked 
slowly through the cut made by the Central Cache- .Railroad, 
from the plains adjoining the bay of Fan Francisco through 
the Coa-d Kidge mountains to the San Joreq. i plains, a dis
tance of thirty miles. Both the sub-rang- into which the 
range is divided are composed wholly of crumpled strata, 
those of the western sub-range being crumpled in the most 
extraordinary manner. The sub-range nearest the hay is ex
ceedingly complex. From measurements of the angles of dip 
the actual length of the folded, strata is two and one-half 
to three times the horizontal distance through the mountain. 
There must have been fifteen to eighteen miles of original swt 
bottom crushed into six miles, with a corresponding upswell- 
ing of the whole mass.
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[II.]
To anticipate inquiry and satisfy curiosity respecting the 

history of the author of the experiments mentioned herein, 
ami of the book itself, his civil and military history is as fol
lows, viz :

A U G U STU S JA M E S  PLEASOUTOH, horn in the city of 
Washington, in the District of Columbia, January 21st, A. D. 
1808. l ie  was the second son of Stephen Pleasonton, of the 
state of Delaware, and Mary Hopkins, his wife, of the county 
of Lancaster, state of Pennsylvania. ■ His father, Stephen 
Pleasonton, entered the service of the government of the 
United States, in the State Department, in the year 1800, and 
continued to serve it till his death, which occured in the year 
1854, after a service of more than fifty years. He was Fifth 
Auditor of the Treasury Department, Acting Commissioner 
of the Revenue of the United States, and Chief of the Light 
House Department, for many years. He was of Herman ex
traction.

His wife was the third daughter of John Hopkins, a sub
stantial farmer of the county of Lancester, in th'e state of 
Pennsylvania, who for very many years represented his county 
in the Senate of Pennsylvania. Her ancestry was English. 
Their son, Augustus,, was appointed a Cadet of the United 
States Military Academy at West Point, from the District of 
Columbia, July 1st, A. I). 1822, continued as such till July 1st, 
1826, when he was graduated and promoted in the army, to 
Brevet Second Lieutenant of the Sixth Regment of Infantry 
Ju ly  1st, 1826, Second Lieutenant Third Artillery June 1st, 
1826. Transferred to First Artillery October 24th, 1826.

Augustus James Pleasonton served in garrison at Fortress 
Monroe, Virginia, at the Artillery School of Practice in the 
years 1826 and 1827, and on Topographical duty, from June 
16th, 1827, till January 17th, 1828, and from June 14th, 1828 
till June 30th, 1830. Resigned his commission in the army 
June 30th, 1830.

Il ls  Civil H istory.— Counsellor at Law at Philadelphia, 
Penn., since the year 1832. Brigade Major in Pennsylvania 
Volunteer Militia in the years 1833 and 1835, Colonel of 
Volunteer Artillery, of Penn., from 1835 till 1845, being 
severely wounded July 7th, 1844, with a musket ball in the 
left groin, while commanding his regiment in a desperate con-
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diet, with a formidable body of rmiom, armed unit musk* fs 
and cannon, in Southwark, Philadelphia c-mnty, iVmt. As
sistant Adjutant General and Paymaster <r<mm*al <>f the state 
of Pennsylvania from December 11th, to October i P h ,  
1839, during political disturbances ar llarri-dMrg, P' ie.. 
President of the liarrisburg, Portsmouth, Mmmnov ano 
Lancaster Railroad Company, of Pennsylvania, in tie*" veer 
1839 and 1840. v

His M ilitary H istory,— Served during the Rebellion of 
the seceding states from the year .1801 rill 1>  ¡0 as Prigadh r 
General of Pennsylvania Volunteer Militia. Appointed Ma v 
lGth, 18G1, under an act of the Legislature <>f the smio ot 
Pennsylvania, to organize and command a Vohmmer Anne 
Corps of 10,000 men of Artillery, Infantry and Cavalry, a 
Home Guard for the defence of the mw of Philadelphia., 
Penn.
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