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EDITORS PREBACE.

Whrn undertaliog o prepare 4 onew edition of e Book
1 1eceived permission from the authors to ©throw it into the
torm in which vou think it would be most useful at the present
timie. It was lelt to my diseretion, ¥ What 1o use and what fo
omit.’ 1 have not found it necessary to avail myself to any con-
siderable extent of this latter permission.  But as the contents of
the book were oniginally arranged the reader was ill-prepared fto
appreciate the importance of the Iater research for want ot mtro-
ductory matter explaining how it becan, and how the emly
research led up to the later investivation. | have theretore
contributed an entirely new preliminary chapter which will, |
hope, help the reader 1o realise the credibility of the results
atlained swhen the molecular forms and constitulion of the
numerons Bodies examined were definitelv obsetved. | 1 have not
altemipted 1o revise The vecards of the biter vesearch do wihich |
had no personal share, so from the beginning of Chapter 111 to
the end the book in its present form 15 simply a reprint of
the original edition except for the correction of a few trifling
misprings,

L have thus endeavoured to bring into clear prominence at
the outset the scientific value of the light the book sheds on the
constitution of matter. The world owes a debt to scientific men
af the ordinary type that cannot be over-estimated, but though
they have hitherto preferred to progress gradually, from point to
point, disliking leaps n the dark, the leap now made is only
the dark for those who will nol realise thal the progeess to be
accomplished by means of instrumental research must sooner or
later be supplemented by subtler mmethods, Physical science has
reached the coneeption that the atoms of the bodies hitherio
called the chemical elements are each composed of minor atoms,



1

Instrumental research cannot delermine by how many, in each
case,  Occult research ascertuined the actual number in some
cases by direct observation and  then discovered fthe law
governing the numbers in all cases, and the relation of these
nuinbers to atomic weights.  The law thus unveiled 5 a
demonsiration of the accuracy of the brst direct observations,
and this principle once established the credibility of accounts
noW mived gt the wrminpement ol minar aloms in the
miolecules of the numerons elemenis examined, seems fo me
advanced 1o a depree approximating to proof,

1o remnins fo be seenconol how fae but mather how coan
the scientiic world at larse will aceept the conclusions of this
volume as a definite contvibution  to science, blending the
science of the laboratory with that variety that has hitherto
been called occult,
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A PRELIMINARY SLBEVES

TaE deen nterect and imipartinee of the research Which
this book describes will best be anhreciated i introduced by

= on aceount of the cireumstances ont of which o arese The

hrst edition, consisting mainly of articles reprinted from  the
{heosoplist, dealt at once with the later phases of the research
tnoa ey wiieh thoueh antellicibie o the ocenll Sludent minst
have been rather bewildering to the ordinary reader. | Theoe
later phases, however, endow the eather resulls with a sien).
Boednee that in the beginnine could nnly be vasiely roniceinres
1 am the better entitled to pertorm the task that has been ausioned
1o me—that of preparing the present edition——by reason of the
Faed Hhat 1 wis ap iy meesence aid gty inslivalion tha the
nrst edorts were made o penetrate the mystery breviously
enshrouding the ultimate molecule of malter,

Iremember the oceasion vividlyv, . My Leadbeater was thep
staying at my house, and his elaivvoyant [aculties were frequently
exereised for the benetit of mysell, my wife and the theosophical
friends around us. | had discovered thatl these Taculties exercised
in the appropriate direction, were nltra.microscopic in their power,
It occurred to me once to ask Mr. Leadbeater if he thousht he
could actually see & molecule of physical matter.  He was guite
willing 1o bvy, and & sugpested a nolecule of Gold a8 Goe which
hie mizht iy to observe,  He made the appropiiate eftort. and
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cmerged from it saying the wolecule tn question was far {oo
claborate a structure to be deseribed. 1t evidently consisted of
AN enonmous number of some smaller atomis, quite oo many o
count . quite too complicated in their arrangement to be coni-
prebended. B shrack e af onee that thie mluht be due 1o the
fact that oold was a heavy anetal of hioh alomie weishl and
that observation might be more successful if directed to a body
of low atomie weisht, so 1 supgested an atom of hydrogen as
possibly more wanaceabie. . My Leadbeater aceeptod the cuoies.
ton and bed woain. Pl L Be tonned the s of hvdronen
10 be far snmpler than the olher, so that the nunor atons
constituting the hvdrogen atom swere countable,  Thev were
wrranved on g odelinite plan, which will be rendered intellinible
by disorame Jder on, and were siohtcen in nimher,

Ao iitle vealivced at the moment the enarmions sivnihoanee
of this discovery, made in the year 1895, long before the discovery
of radium enabled physicists of the ordinary type to improve thenr
acauaminnud aith dhe f olechion. N halever name is oiven 1o
what mioute body o s recosnised vow by ordinary serence as well
as by occult obseirvation, as the fundamental unit of physical
matter.  To that extent ordinary science has overtaken the occult
vesearch § s dealing with, but that rescareh sapidly eanied the
gLcnit student into regions of knowledge whither, 1t 1s perfectly
certam, the ordinary physiciat must follow him at no distant
ttate, .

The rescarch once started in the way 1 have described was
seen to be intensely inferesting,  Mrs, Besant almost immedi.
ately co-operated with Mr. Leadbeater in its further progress,
Eanconraged by the suceess with hydiogen, the tae imparlant
wases, oxyeen and nitrogen, were examined. | They proved 4o
be rather more dithenlt to deal with than hvdrosen bt were
manageable.  Oxyoen was found to consist of 200 minot atoms
and nittogen of 201, Ther grouping will be deseribed later on,
The interest and Bmportance of the whole subject will best be
appreciated by o rough indication of the results Gist altained,
The reader will then have move patience in lollowing the
intricacies of the Iater discoveries

The Bowes just quoted were soon perceived o have a
bosaible shapificance, | The atomic weivhl of  oxveen i
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commonly fakep as 16, That is 1o say, an aiom of oxygen
is sixteen times heavier than an atom of hydrogen, In this
way, all through the table of atomic weights, hydrogen is taken
as unity, without any attempt being made to estimate its absolute
weight.  But now with the atom of hydrogen dissected, 50 to
speak, and found to consist of 18 somethings, while the atom of
oxygen consisted of 290 of the same things, the sixieen to one
relationship reappears: 290 divided by 18 gives us 16 and a
minute decimal fraction. Again the nitrogen number divided
by 18 gives us 14 and a minute fraction as the result, and that 1s
the accepted atomic weight of nitrogen. This gave us a ghimpse
of a principle that might run all through the table of atomic
weights, For reasons having to do with other work, it was
impossible for the authors of this book to carry on the research
further at the time it was begun, The results already sketched
were published as an article in the magazine then called Lueifer,
in November, 1895, and reprinted as a separate pamphlet bearing
the title ¢ Occult Chemistry,” a pamphlet the surviving copies ot
which will one day be a recognised vindication of the method
that will at some fune in the future be generally applied to the
investigation of Nature's mysteries, For the later research
swvhich this volume deals with does establish the principle with
a force that can hardly be vedisted by any fair-minded reader,
With patience and industry—the authors being assisted in the
counting 1 a way that will be described (and the method adopted
involved a check upon the accuracy of the counting)—the minor
atoms of almost all the known chemical clements, as they are
commonly called, were counted and found to bear the same rela-
tion to their atomie weights as had been suggested by the cases of
oxygen and nitrogen, This result throws back cowmplete proot
on the original estimate of the number of minor atoms in
hydrogen, a figure which ordinary research has so far entively
failed to determiine.  The guesses have been widely various, from
unity ta many bundieds, bul, unacguainted swith the clanvovant
method, the ordinary physicist has no means of reaching the
aciual slale of the facts,

Before soing on with the details of the later research some
very important discoveries arising from the early work must hist
be explained.  As I have already said clairvoyant faculty of the
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appropriate order directed to the minute phienomena of Nature
is practically infinite in its vange.  Not content with estimating
the number of minor atoms in physical molecules, the anthors
proceeded 1o examine the minor atoms individually,  They weie
found to be themselves elaborately complicated struciies wiich,
in this preliminary survey ol the whole subject, 1 will not stop
to explain (full explanation will be found later on) and they are
composed of atoms belonving to an ultra-physical realin of
Nature with which the occultist has long been familiar and
describes as “the Astral Plane. Some rather pedantic critics
Bave found fanlt wilh the fenn, an fhe Sniane | 0 giestioy
is of course really a sphere entively surrounding the physical
globe, but as all occultists understund the word, * plane ' simply
signifies a condition of nature,  Fach condition, and ihere are
many more than the two under consideration, blends with its
neighbowr, via atomic strueture.  Thus the atoms of the Astial
plane in combination give rise to the hnest variety of physical
matter, the ether of space, which 1s not homogencous but really
atomic in its character, and the minute atoms of which physical
molecules are composed are atoms of ether, “etheric atoms, as
awe have now dedined o call then,

Many physicists, though not all, will resent the idea of treating
the cther o space as atomic, But at all events the bcoullist b
the satistaction of knowing that the creat Russian chemust,
Mendeleel, prcierred the atomic theoty, 1o bir Milliam Tilden s
recent book entitled ¢ Chemical Discovery and Invention in the
Twentieth Century, 1 read that Mendeloet, © disteparding cot
ventional views” supposed the other to have o molicidar or
aloinie sirictioe, and Gy time all phivsicicts mnst Coaite 10 recng
tise that the Bleclvon s nol, 4s 50 any sunonse ol sresent. an
atom of clectricity, but an atom of ether carrying a delinite umt
charge ol electricity,

Long before the discovery of radinm led to the recopnition
of the electron as the common constituent ol all the bodies pre-
viously deseribed as chennieal elements, the minute particles of
matter iy question had been identied with the cathode rays
ohoerved in Sie AWilliam Crookes vncmnn tubes When gy
Gleciie carrent s passed thraneh o tabie o which the aie
Gther tas B0 ay contiin) b been slinost entirely exhaeted
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Ininous glow pervades the tube manifestly emanating hvom the
cithode or negative pole of the circuit. This effect was studied
by Sit William Crookes very profoundly,  Among other char-
auievsatics e found thatl, 1F o nununie windmull was set un i
the tibe Before ot avas exhiisied, the cathode rav caused the
vanes to revolve, thus suggesting the idea that they consisted of
actual particles driven against the vanes . the ray being thus
evidently cometling more than g mere hmnmous efect. Here
was a mechanical energy to be cxplained, and at the fwst glance
it seemed ditficult 1o reconcile the facts observed with the idea
Creeping into favour, that {he puoticles, already invedted with the
e Colectinn ) were gl Bl slectiicity. Be and simnle,
Electricity was found, or certain eminent physiclsts thought they
fod foand that slocteieity e oo had dheria. . Se the windinills
i ihe Crooles vaouin inbhes swere sunnosed 1o be moved by
the impuct of elecicoie atiing,

Then in the progress of ordinary research the discovery ot
radivun by Madame Curie in the vear 1902 put an entitely new
tace upon the subrect of electrons, | The betd particles emaniting
from radinm were soon identified with the electrons of the
cathode ray.  Then followed the discovery that the gas helium,
previously beated ax o separate element, evalved Haell as one
consequence of the disinléiration of radmm Lransmuinhion,
till then langhed at as o superstition of the alchemist, passed
quietly into the region of accepted natural phenomena, and the
chemical elements were seen 0 be bodies built up of electrons
1 varving masher and brobably 11 vaiving arrangoments | Be
at last ardinary science hud reachied one importun resull of the
vceult research carried on seven years earlier. It has not yet
reached the finer results of the oconlt research—the struchine of
the hydrogen ntom with iis eighicen etheric atoms and the way
in which the atomic weights of all clements are explained by the
number of etheric atoms entering into their constitution,

The ether of space, though detving stramental evomniation,
comes within scope of the clavoyant faculty, and profoundly
interesting discoveries were mmade during what | have called the
early research 1o connexion with that branch of the nouivy,
Iotherie aloms combine o fonn mnolecides i nany dittercnt
ways, but combinations involving fewer atoms than the cighteen
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Which give vise to hedrosen, nnle no mnpression on the physical
Tefises nor on physical instruments ol vesearoh they give rise
1o varieties of molecilar ether, the comprehension of which
begins to Wluminate realms of natural mystery as vel entirely
Untrodden by the ordinary physicist, Combinations below 18
I aumber sive rise to thice varietiae ot molecular ether, the
functions of which when they come to be more tully studied will
constitute & depariment of natural knowledae on (he threshold
of which we already stand. | 8omie day we may perhaps be fre.
sented with a volome on Ocenlt Ehysics as important in its Way
a5 the present diccertition on Oecult Chemistry,










o S e
E ol b bHE BARL Y Estea et b

1HE article detailing the results of the research carried on in
the year 1805 (sce the November issue for that year of the
magazine then called Lucifer), began with some general remarks
abont the clairvoyvant faculty, already discussed 1n the preceding
chapter.  The oniginal record then goes on as follows

‘The physical world 1s regarded as being composed ol between
sixty and seventy chemical elements, ageregated into an inhnite
variely o combinabions . These coanbinations Bl ander the
thice mam heads of sobids, liguids and caves, the 1ccopnised
substates of physical matter, with the theoreticnl ether scaicely
ariited as mnteniall | Hiher to the scientint 18 not o subsiae
Br even g state of matter, but as o sowtetinng apart by ilself. df
would not be allowed that gold could be raised Lo the ethenie
candition as ot mght be fo the Boaid and gaseons @ whereas the
occultist knows that the gaseous is succeeded by the etherie, as
the solid is succeeded by the liguid, and he knows also that the
word © ether ' covers four substates as distinct from each other
as are the solids, liquids and sases, and that all chemical elements
Have then four ethenic dubsiates the lnehedt belne comion fo
all, and consisting ol the ultimate physical atoms to which all
elements are fnally redncible. The chemical atom 15 regarded
as the ultimate particle of any element, and 13 supposed {0 be
indivisible and unable to exist m a free state. Mr, Crookes
tesearches have led the more advanced chenusts fo teoard the
atoms as compound, as 3 more or less complex aggrezation of
protyie

o oacteal vision ether s a visible thing and s seon permieating
all substances and encucling every particle. A ¥ colid © body 5
a body composed aof a vast number of particles suspended in
ether, each vibrating backwards and forwards in a particuiar beld
at a high rate of velocity ; the particles are attracted towards
each other more strongly than they are attracted by external
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influences, and they Y cobiere” o maintain towards cach other o
delinite relation in space. Closer examination shows that the ether
Is not homogeneons but consists of particles of aumerous kinds,
differing in the aggrepations of the minute bodies composing
Mem: and A panen 0 more  detailed method of Analvan
teveals that it has four distinet degrees, siving us, with the solid,
Hauid and BAseous, seven instead of four substates of matter in
the phiysical world,

These four etheric substates will be best undersiond if the
method be explained by which they were studied, This method
consisted of taking what is called an atom of 845, and breaking
it up time atter time, until what Proved to be the (.
physical atom was reached, the breaking up of this last resulting
in the production of astral and no longer physical hatler

Lt 18, of Covirse, Impossible tp Hollkey By wosds iR
Conceptions that are gatned by dircet vision of the objecis
of study, and the accompanying diagx‘am—mcIever]y drawn from
the description given by the investigators—is offered as a subst;.
tute, however poor, for the lacking vision of the readers, The
horizontal lines sebatate from each other the SEven substates of
tnatter & solid, Hquid, gas, ether 4, ether 3, ether 2, ether ¢ 5
e eas level re Tieseld e chemieal doms 0,
Hydiogen (H), one of oxygen (O one of Ditrogen (N).  The
successive changes undergone by each chemical atom are shown
i the tompartments vertically above i, the left.hand Column
showing the breaking up of the hydrogen atom, the iiddle
column that of the Qxgyen atom, the right hand colimn, that of
the nitrogen atom.  The ultimate physical atom ie Diarked o
and s drawn only Gnge, mithional L throughout,
The numbers 18 299 and 201 are the numbers of the sltimate
Physical atoms found to exist in a chemical atom,

The dots indicate the lines along which fopes 15 ubserved to
bhe plaving, and the attowheads show the direction of the loree
No attempt hae been made to show this below 1< » BRoent o b
fi3c ol the Bydiosen. The 1o, given are intended to Lieln
the veader to trace Upwards any speeial hody ;. thus d in the
Jxygen chemical atom on the gas level may be foundd agin on
Ba, B3 and Eb. 1t must be remembered that il bodies
shown diagmmmmimﬂy it 1o way indicate relative size « 4 o
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budy s ratsed froan one substtle to the one imedintely above
if, it 15 enormously magnibed for the purpose of investication,
and the ultimate atom on 1 is represcnted by the dot o on the
Zaseous level

The fist chemical atom selected for this examination was an
arot of hwdiooen (HY On looking caresally ab 1l iL was seen 1o
condist o s amall bodics, contained 1 oan condike o 1
toiated avith cvent rapidily on ils owi axis wibrating Al the sane
tume, and the mternal bodies performed similar gyrations. The
wholeatom spins and auivers, and has to be steadied before exact
vhservation is possible.  The six little bodies are arranded in two
sets of three, forming two triangles that are not interchangeable,
Bl are sedaded 1o each ather as objeet and snee (The e iy
the disorant o1 31 on thie dascons subabline are ol Bes of foree
Gl shiow the twe Ginelos Gl nlane siebace The Interneneti.
tion ol the triangles cannot be clearly indicated.)  Further, the
sty bodies are not all albike ;. they each contain three smaller
Bodicseach of these being an ultimate phivaieal dtom but i
Lo of them the thiee atoms ave avcanged 10 o bine, while 1o the
tetmiing four they are aueanood 8 anole,

The wall ot the Limiting spheroid in which the bodies are
cnviosed being composed o0 the matior of the third, of toscons,
lind, drops away when the caseous dton 1s rmsed fo the next
levell and the six bodies are set frec. They al ance reanange
themselves in two triangles, ench enclosed by a luniting sphere |
the two marked b 1n the diagram unite with one of those marked
b o form a body which shows a positive character, the remaiming
three forming a second body negabive in type, | These form the
hydrogen particles of the lowest plane of ether, mavked If g
cilier geanm the diapram O valoine Thee Barthier they underen
another disintegration, losing their imiting walls ¢ the positive
body of E 4, on losing its wall, becomes two bodies, one cone
sishing of the two particles, maked b disimguinbable. by ihe
linear arrangement of the contained ultimate atoms, enclosed
a wall, and the other being the third body enclosed in K 1 and
How ser Bree. . Phe nesahive body of B sinillanly an loding s
Wil becomes two bodies, ope consisting ol the twe padiieles
marked b, and the second the remainmeg body, being set free.
These tree bodies do pot remain on E 3 but pass immediately to
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B o2, lavine the sooiiive and negitive bodics, ench canlaining
W barticles ms the represeniatives of hvdrooen on BEo Oy
talkne these bodies a step higher their wall disappears, and the
internal bodies are cet free, thooe containing the atoms ananeed
hneally being positive, and those with the triangular anrangement
beine seative Thece fwe faraie soniecent hvirapen on 1 2 bt
similae bisdieg of this aiate of mditer dve fond entering dney
ather combinations, as may be seen by referring to f on E 2 ol
fiilvasen (N3 O paiding Bhese hodies vel bne slen Bnthier the
faliine away of the avalls cets the contained atomns ree, ang we
reach the nlimate physical atom, the satler of B The diain
tegration of this sets free particles of astral matter, so that we
have reached in this the hmit of physical matter, The Theo-
sophucal reader Wwill notice with intetest thal we can thus observe
seven distinet sdbstates of phyelcal matter, and no move,

The wlumate atom, which is the same m all the oheerved
cases, is an exceedinoly comblex body and only s main charac.
terietics are oiven in the dasvam. M ois composed entively of
spivals the spiral being dn als furn composed ol soinillie, ang
these asain of nunuter spinllae. A farly accurate diawing i
given m Babbitt's # Principles of liaght and Uslour) . 108
‘ThesHustrations there siven of atomic combinations are entipely
wrong and amisteading, but b dhe stoveaupe run tuough the
centre of the sinsie atom be removed, the piolure may be aken
a8 correct and il pive some adea of the complevity of this
tundaumental nnit of the physical wverse,

Turning to the force side ot the alom and 116 conbingvns,
we observe that lorce pours in the hearfshaped depression ot
the tap of the atom, and issues from the pownt, andd ie chaneed
in character by ils passave r further force rushes thvonsh cusey
spiral and every spirilli, and the changing shades of colour that
flash out from the rapidly revolving and vibrating atom depend
o the several activities of the spivals . comelies G s
times another, 1s thrown into more envroehic aciion, and with
the chanve of actwily from one spital to another the colour
Changes,

‘The butlding ol a vaseous alom of hydrogen gy be traced
downward from 11, and, as stuted above, the limes civen in the
diagram are intended to itndicate the play of the forces which
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bring about the several combinations. Bpeaking  generally,
positive bodies are marked by their contained atoms setting
their points towards each other and the centre of their com-
bination, and repelling each other outwavds : nevative bodies
ate marked by the heart-shaped depressions bemng turned in-
wards, and by a fendency to move towards each other instead of
away. Tvery combination begins by a welling up of force at
4 Cenlre, which is to form the centre of the combination ; in the
first positive hydrogen combination, E 2, an aiom revolving ap
tight aneles to the plane of the papet and also revolving on ifs
own axis, forms the centre, and force, rushing ount ot us lowey
point, rushes in at the depressions of two other atoms, which
then set themselves with their points to the centre ¢ the Haed gee
shown in + b, rigcht-hand hgure,  (The left-hand Aotire indicates
the revolution of the atoms each by itself.})  As this atomic triad
Whirls round, it elears itself a space, pressing back the undiffer-
entiated matter of the plane, and making to itself a whirling wall
of this matter, thus taking the first step towards building up the
chemical hydrogen atom. A negalive atomic triad is simnilarly
formed, the three atoms being svmmetrically atrabged round the
centre of ontawelling force.  These atomic triads then combine,
two of the linear arrangement being attracted to each other, and
two of the tiangular, force again welling up and forminga centre
and acting on the triads as on a single atom, and a limiting wall
being again formed as the combination revolves round its centre,
The next stage is produced by ench of these combinations on
K 3 attracting to itself a third atomic triad of the triangular type
from K2, by the setting up of a new centre of tip-welling farce,
following the lines traced in the combinations of B4, Two of
these uniting, and their triangles interpenetrating, the chemical
atom 1s tormed, and we find it to contain in all eighteen ultimate
physical atoms,

The next substance investigated was oxygen, a far more com-
plicated and puzzling body : the difficulties of observation were
very much increased by the extraordinary activity shown by this
clement and the dazsling brilliancy of some of its constituents,
The gaseous atom is an ovoid body, within which a spirally.
coiled snake-like body revolves at a high velocity, five brilliant
pomnts of light shining on the coils.  The snake appears to be 1
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solid rounded body, but on raising the atom to E 4 the snake
splits lengthwise into two waved bodies, and il 1s seen that the
appearance of solidity ds due Lo the facl that these st vouing o
common ams an opbosile directions, and <o presenta conlinnons
aurface, as a ring of hre can be made by whithiog a highted stick. |
The brilhant bodies seen in the atom are on the crests of the
waves ih the vodibive saake and an the hollows in the neoative
one @ the snabe et consists of small beads ke bodies eleven o
which 1terpose between the larger brilliant spots. | On rasing
these bodies 1o E 3 the snakes break up, each bright spol carrying
with it six beads on one side and five on the other: these twist
and writhe about atill with (he e extraordinary achivity,
reminding one of fire-flies stimulated to wild eyiations. 1t can
been seen that the larger brilliant bodies each enclose seven ulti-
mate atoms, while the beads each enclose two, (Each bright
spot with s eleven beads 15 enclosed 1n a wall, accidentally
omitted in the diagram On the next stage, 1L 7, the fracmenis
of the snakes break up into their constituent parts ; the positive
and necative bodies, marked o and o' showing a difierence ol
arrangement of the atoms contained 1o them. These apaln Goaby
disintegate, setting free the ultimate physical atoms, identical
with those obtained from hydroven,  The number of nltimaie
atoms contained in the gaseous atom of ogygen is 200, made up
as tollows

IS

11 ench bead, of which there ave 110
i1 each bright spot, of which there are 10 ;
2 X 110+ 70 e 200,

=1

Whea the observers had worked out this they compaed 1
with the number of ultimate atoms in hydrogen :—
18) 200

16y &

The respective number of ultimate atoms contained in a
chemical atow of these two bodies aie Hhus seen 1o closely
correspond with their accepted weight-numbers,

1t mav be said (o passing that o chemical atom of ozone
appears as ab oblate spheroid, with the contained spiral much
totnpressed and widenad o the centie ¢+ the sebal consiste o
three snakcs, one posiiive and two negative, fonmed in 4 sinple
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revolving body.  On raising the chemical atom to the nest plane,
the snake divides into three, each being enclosed 1n 1s own cog,
The chemical atom of nitrogen was the thivd selected by
the stidents for evaminalion, oo it seemed comparatively goict in
confrast st the everencitad axveen. 1 sroved howeves o e
the most complicated of all in its internal arrangements, and ils
Guict s dhereinre 5 Lile deceptive. . Most sraminent was the
ballaoncahaped body i the aniddle, with s unaller badies 1n
two hovizontal rows and one large eogcshaped one in the midst,
contained in it. Some chemical atoms were seen in which the
internal arrangement of these conlained bodies was changed and
the wo horkeontal rows becaine vertical o s change seemed
to be connected with a greater activity of the whole body, but the
abservations on this head are too incomplete to be reliable, The
balloon-shaped body s positive, and s apbarently diawn down.
wards towacds the negative epa-shiped body below it, containing
seven sinalier particles. lu addition 1o theee large bodies, four
small ones are seen, two positive and two negabive, the positive
containing five and the negative four minuter spots.  On raising
the gaseous atom to I 4, the falling away of the wall sets free the
six contained bodies, and both the balloon and the cog vound
themselves, apparently with the removal of their propinquity, as
though they had exercised over each other some attractive
influence.  The smaller bodies within the egg—marked g on
Eoa-—are not on one plane, aid those wilhin » oand o loem
respechively square-based and triangular.based pyramids.  On
raising all these bodies to 3 we find the walls fall away as
tsual, and the contents of ench Yeell & ave det freer p of Log
contains six stall bodies marked B oand these are showa s 8 ol
I 3, as containing each seven little bodies—marked e—ecach of
which has within it two oltimate atoms ; the long form of p E g
==iarked /—appears as the long form | on E 3, and this has
three pairs of smaller bodies within it, 7', ¢ and b, containing
respectively three, four and six ultimate atoms ; g of k& 4, with ils
seven coutained particles, ny, has theee panticles o on B 3 each
showing three ultimate atoms within them; e from » of E 4
becomes ¢ of E 3, with contuined bodies, ¢, showing two ultimate
atoms i each @ while o froim o of B4 becomes 7 of B 3, each
having three smaller bodies within it, ¢, with two ultiinate atoms
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in each. On E 2, the arvangement of these ultimate atoms is
shown, and the pairs £, 0 and & are seen with the Lines of force
indicated ; the triads in f—{rom s of b s—are similarly shown,
and the duads in ¢ and ¢ —from | and ; ot K 3—are given in the
same vy, AMvhen all theae bodled are vaised 1o By the allimae
physical atomes are set free, identical, of course, with that pre-
viously described. Reckoning up the number of ultimate
bhyuical atoms in 2 chemical nlon of niteogen we hnd dhey
amonnt (o 261 thue divided

62 -+ bodies with o ulthimate atoms, b2 « 2 = 104
o4 " ’ - b 1 2405 2 48
2L ’ L a 1 23 21 % 3= 63
24 0 5 2 e By 2 = 3 = O
E 1" o + " " 2 %4 8
ey 04 1 " e
261

This again approaches closely the weightanumber assigned to

ol
18 o6

Taad

This is interesting as checking the observations, for weight-
numbers are atrived at 1u so very different o fashion, and
especially in the case of nitrogen the approximation is note.
worthy, from the complexity of the bodies which yield the
number on analysis,

Somie other observations were made which went to show that
ws wershi-mnbers snereased, there svas 4 corresponding increase
in the number of bodies discerned within the chemical atom
thus, cold showed forty-seven contained bodies: but these
observations need repetition and checking, | Investication of a
molecule of water revealed the presence of twelve bodies from
hydrogen and the characleristic snake of oxypen, the encircling
walls of the chemical atoms being bioken away.  But here avain,
Purthier observations are necesany fo substantinge detinle, The
present paper 18 only offered as a suggestion of an inviting Hue
of rescarch, pramising interesting results of a scientihe character
the observations recorded e been reneated sevenal Biies and
are not the work of a single investigator, and they are believed to
be correct o far s they oo
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THE PLATONIC SOLIDS.

Some of our readers muy be glad to have a drawing ol the
Platonic solids, since they play so large a bart in the building up
of elements.  The regular solids are Ave, and fve only i1n cach :

(1) The lines are equal
(2} The angles are equal
{3) The surfaces are equal,

Hhe Five Flatori: Soli

T &@a}%eﬁm ﬁv&‘e/r&xceda " L cabe

A

Five Bbvaidon on raferilaed

7 i

P
. . ‘?:l%'¢aaa‘ ig ?tecﬁm:
éf@w g”
e

Ton b bvun it Sonerale Cufe aeg Defaded
Fiee . . Doclpeadiedvin and Tovenh oy

It will be seen that the tetrahedron is the fundamental form,
the thiee-sided pyramid on a triangular base, (¢, a solid hgure
tormed from four triangles.  Two of these generate the cube and
the octahedion ; five of these generate the dodecahiedron and the
icosahedron, ‘

The rhombic dodecabedron is not regular, for thoosh the
fines and surfaces are equal, the angles are not,

o
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SRS

Mr. €. hinaraiadasa @ wriles

The asterisk put betore metargon in the list of elements
should be omitied, for metargon had been discovered by Sir
William Ramsey and Mr. Travers at the same time as neon {see
Proceedings of the Roval Society, vol. lxiii, p. g11), and theretore
before it was observed clairvovantly, 1t is not, however, given
i1 the Jateat bt of clemenite i the Renort of Novermnber 10, 1062,
of the International Atomic Weights Conunission, so it would
seemn s Lhouch ol were not vel Gully yecoused,

Meonn was dhscovered 1 1808 by Bansey and Travers, and
the weight given to 1t was 22, This almost corresponds with our
weight for meta-neon, 2234 ¢ the latest weight given to neon
18 o0 and that corresponds within onedenth 1o our weinhl, 1o
From this it would seem that sieon was exanuncd in e fater
investigations and meta-neon in the earlier,

He says further on a probable foirdh 1nterperiodic Group ¢

Thinking over the dingrams, it seemed to me hkely that a
fourth group exists, coming on ihe paramagnetic side, direcily
nnder iron, cobalt, nickel, just one complete swing of the
pendulum alter rhodium, rutheniom, palladiom.  This would
make four interperiodic groups, and they would come also
pertodically in the table too,

1 took the dingram for Osmivn, and inoa bar postulated oty
three colmns for the first element of the new groups, fe, one
colinmn Jess than in Oamiam, . This would malke 185 aams in
a bar s the new sroup then would follow in a bar, 183, 185, 182
Here 1 found to my surprise thal the third postulated sroup
wonuld bave 5 semnkable selabion 1o O Ly b

Thus
CUmeeaas L e lius o~ 18 e
it o less 6o =137
P oag less 6o =189
But stranve to say ale
Bullienwm by o logs oo
Khodium 130 fess bo-ng
Palladimn 130 less Go-— 70

® See footiote in next Chapter,




i

Lul 72, 94, 06, e Lol Cobali ana N icrel
50 there does probably exist a now group with bars (1833
185, 187, 180, with atomic Wweithis

S=baegge . alome J5gn Wk aaa
b 18 2018, Wit 14z
2= 18 2046, wt. 1470,

They come probably amone the rare earthe, frobably also
Neodyminm and Praseadymium are two of them, for their
welghts are 1436, 1407,

.
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THE LATER RESEARCHES.

THE first difficulty that faced us was the identification of the
forms seen on focusing the sisht on gases” We could only
proceed tentatively, Thus, a very common form in the au had
a sort ol dumb-bell shape (see Plate 1) . we examined this,
compaving our rough skelches, and counted its atoms ; these,
divided by 18—the number of ultimate atoms in hydrogen—
gave us 21725 as atomic weight, and this offered the presumplion
that it was sodiumi.  We then took various substances—common
salt, etc.—in which we knew sodium was present, and found the
dumb-bell form in all. 1In other cases, we took small frasments
of metals, as iron, tin, zine, silver, gold 5 in others, again, pieces
of ove. mineral waters, ele,, eto and, for the ravest subsiances,
Mr. Leadbeater visited a mineralogical museum, In all, g2
chemical elements were examined, out of the 78 recognized by
modern chemistry, -
| In addition to these, we found 3 chemical waits : an unrecogs
nized stranger between hydrogen and helium which swe named
occultum, for purposes of reference, and 2 varicties of one
element, which we named kalon and meta-kalon, between xenon
and osmium ; we also found 4 vatietics of 4 recognized elements
and prefixed meta to the name of each, and a second form of
platinum, that we named Pt B Thus we bave tabuliled 1n
il 65 chemical elements, or chemical atoms, completing thice

" Ahe diawings of the clements Were done by teo Theosonhionl arlshs, By
Hecker and Mes. By swhions we sincesely thank © the dinpranss, showing the deils
of the consiiuction of each Yelement we owe 1o (he mosl painsisbine labure o
Mo Donddindisn, without whose aid it wonld have been fmpossible for o 1o Bue
presented slendly and defunitely the complioated srranpements by which the chemicn
slements ave Duilt up. We bave also 1o thank i for o oumber of most uselu] notes,
tpling moeh caretnl pesennch which are fneomineated in the vrocent seriee and
without which we could not bave wiilten (hese papers,
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af 8o Wil Craoles Temniseatos siiiheient o soame anount
ai seneralionting

in counting the number of ultimate atoms in a chentical
elemental atom, we did not count them throughout, one by
Grics avhien o nsiaeee we cotied ap the ullhinate aloms
sodinm we dictated the number b ench convenient croun o
Alr, Jinarajaddsa, and he multiplied out the total, divided by 185,
and announced the result.  Thus : sodium (see Plate 1) is com-
posed of an upper part, divisible into a globe and 12 funnels;
a lower part, similarly divided : and a connecting rod. We
counted the number i the upper part: slobe--1o . the number
fn ofwie o dhiee ol the femaeleiieach 160 the nuniber of
funnels—12 ; the same for the lower part: in the connecting
tod—1a. M linarajadasa reckoned @ 10 o (106 % 32} = 002
henee t 000 & 200 b 1 o 138 dividec by 18 o 23000 reciiring,
By this method we guarded our counting from any prepossession,
as it was impossible for us to know how the wvartous numbers
wanid yesult on addition, multipheation and division, and {he
exciting moment came when we waited to see it our results
endorsed or approached any accepted weight.  In the beavier
elements, such as oold, with 3546 atoms, it would have been
impossible to count each atom withont quite wnnecessary waste
of time, when making a preliminary investigation. Later, it may
be worth while to count each division separately, as in some we
pnticed that Two eraipe. af heet aishit alike diftered by 1 pr o
aloms, and some very slight errors may, in this way, have crept
Hito o caleniabiong

In the following table is a list of the chemical elements
examined o the first cohiinn fives the nanes, the asterick aihined
to some indicating that they have not yel been discovered by
aritbodox chiennstry, The second column sives the bunibor of
uitinale phyvsiond atoms contuned in one chemeal atonm of the
clement concerned, The third column gives the weinht ag
compared with hydrogen, taken as 18, and this 15 obtlained
by dividing the ealeulated munmber of pibimate atoms by o8
The fourth column gives the recopnized weight-number, mostly
according to the et hist of sdomie weiohits, the ¥ Inteinational
List” of 1005, aivenin Erdmann's © Lehrbuch der Unorganischen
Chemie.! These weights differ from those hitherto accepted,




Hydeopen

* Urecultum
Helinm
Lihium
Basyllinm
Barnn

Carbop
WNitrooen
Oxygen
Yluorine

Nean

S Meaa Neey
Sodium
Mapnesium
Alumininm
hilicon
Fhosnhons
Sulphur
Chlorine
Potassium
Aroon

Calcinm

* Metarpon
Seandium
Iitenium
Wanadiom
Chrominm
Manganese
L

Cobalt

Nickel

Copper

dane

Gallium
Cermanium
Arsenie .
Seleninm "
Bromine
Krypton
T Meta Krynton
Rubidium
Styontium
Yitrium
Lirconium
Nighinm
Molybdenum
Hothenium
Hhodinm
Palladiom
Silver

Cadmium
Indium

Tin .
Antimony
Tellorium
lodine

Senon
S Mews Xepon

* halon
7 Mela-Kalon .
Dimium
Tridium i
Flatimom A
“Platvem B
Cald
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andt are venerally liohler than Hhose Given i carhier fext books
s anieredine o nade nd OWr counling cndioraos e ey
Mhers bon Hhe nost s and wo inast vt o see 1 iter
observations will endorse the last results of orthodox chemistry,
G Banbn ouee

As the words Multimate phivsical atom ! must freaquently ocour,
it 18 necessary to state what we mean by the phrase,  Any gaseous
chemical atom may be dissociated into less complicated bodies
these moson anto shill legs coinplicated @ dhese, apaln into vel s
icts compheated. These will be dealt soith precently,. Aiter the
third dissociation but oue more is possible : the fonrth dissociation
dives Hhie Wllimate phesicnl atom® This may vanish Lrom the
phyvsical plane, but it can undergo no further dissociation on it
L thie nlmate elade of shvaical imatier o types of atoms have
Been sbasevnd o ey i i B conpviling cave the daediian of
their whorls and of the force which pours through them, In the
ofe case force powrs 1o from the " ontside” trom fourth-dunen-
sional space ! and passing throuch the atom, pours into the
Baviieal world dn dhe second I Boues 1n diont the nhiveiog]
Wila aad s thianod the Gl e the Caiaide it
anishes broan e bhosieal worll . Bhe o g Bl s s Do
which water bobbles oat ¢ the other &8 Ble o ol e which
water disappears. We oall the atoms from which torce comes
out aodiine o Jale ¢ those throuch which ot disabnieais, nedaine
o feniaiel AL Giome S0 Bal a8 Goserved, are ol e o othar ot
these twn dforme, (Rhae 1

1t il be seen that the atom is a sphere, slightly Hattened and
thine o et At the point whare the doree flowdn canang
# heart like torm, Kach atom s survounded by a held, forined of
The aoans B the foal aeiier Blaves, whileh suironnd and diiters
Deneiae

‘The atom can scarcely be said to be a Y thing ' though it 18
the material out of which all things bhysical are composed | 1t 18
farmed by the fiow ol the lile foree T and vanishes with its ebh,

* The stomic sub-olane,
4 The astes] nlane,

£ Known to Theosophists as Pobat, the force of which all the phyvsical plane forces
——eleclricities—ace diflerentiations,
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When this force arises in “space '*_the apparent voul which
must be Giled with substanee of some kind, of inconceivable
tennity—aloms appear ; if this be artihicially stopped for a sigle
atom, the atom disappears; there is nothing leit. Presumably,
were that flow checked but for an instani, the whole physical
world would vanish, as a clound melts away in the empyrean. 1
1 only the persistence of that flow! which maintains the physical
Bacis o {he universet

in order to examine the construction of the atom, a space s
artificially mades : then, #f an opening be made in the wall thus
constructed, the surrounding lorce dows in, and three whorls
immediately appear, surrounding the * hole " with their triple
soiral of twa and 4 hall eodls) and seburning 1o then el by o
spital within the atom : these are at once followed by seven hner
whorls, which following the spial of the first three on the ouler
surtace, and returmiog to their onigin by a spiral withn thal,
Howing in the opposite direction—form a caduceus with the frst
thiee, Lach of the three courser whovls, Haltened out, makes 4
closed cirele « each of the seven hner ones, similarly Aattened ont,
makes a closed cirele. The torces which flow yn them, again, come
from " outside,” from a fourth-dimensional space)l Each of the
Bner whorls is formed of geven vel Gner ones, sel succesaively ot
right angles to each other, each finer than its predecessor : these
we eall spinilie 0

1t will be understood from the foregoing, that the atom cannot
be said to hove o wall of s oy unless these wharls of foree ean
be oo desionatod @ s ol e Hhe pressed back Bonaee s Ay
said tn 180z, of the chemical atom e foree Yeliars Hoell dabhaee
pressing back the undifferentiated matier of the plane, and making
to itselt @ whirhing wall of this matier,’ The wall belongs to space,
Gt o the aton,

© \When Foliat © digs holes in space.”

 The Best Bleowave, the work of the third Lapos,

1A mavd, baly,

© By s certnin action of the will, known Lo students, 10 i nossible o make sueh o
Shice by pressing back and walling off the majter ol sonce,

L Aoain the astral norld,

. 77 Baeh spividls is aninated by the ledorce of 8 plane and fonr nve at swesent

Gotnially active, one for each vound,  Thely activity ln an individual may be prematurcly
Totced By vord piactice,
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1ooihe thiee whorls How currents of dillerent electiiaiiios ; the
seven vibrate in response to etheric waves of all kinds—to sound,
Light heat, etes thev show the seven colours of the soechvum
Sivc anl the seven aanids of the natural seale  vosnond s g vaiiety
of wavs o phyeical vibration—fashing, singing, pulsing bodies,
thiy o Ineeaaapdly, tneaheeivabily beauiiful and beillang *

ihe mlom haseas obaerved so bae-dhiter nroper motions, Lo
motions of e awa Bdesenident of gy imnosed aoan i o
outaide, 1t irns incessantly npon its own axis, spinning ke o
10D ¢ it describes a small civele with its axis, as thoush the axis of
the épinning top i jnoa anll eleele = i haso pecnlar polog.
tion, a contraction and expansion, hike the pulsation of the heart,
MWhen o force 1s brought to bear upon it it dances up and down,
Hings itsell wildly from side 1o side, performs the most astonishing
aad ranid oveationg bat dhe theee Tundamental oo licesaantiy
persict. 11 it be made to vibrate, as a whole, at the rate which
Sited any one of the seven colols e whinel belonging fo thi
color glows out brilhantly.

An electnic current brought to bear upon the atoms checls
thew prover wmotions, fe, renders them slower s the aloms exposed
to if arranve themselves o parallel lines, and io each hine the
heart-shaped depression receives the How, which passes out
through (e apex anto the deprassion of the dext, and s0 on,
The atoms always set themselves fo the current, The welllknown
division of diamagnetic and paramagnetic depends gencrally on
this fact, or on an analogous action on molccules, as may be
seen an the accompanving didgrams

® 0 The ten numbers of the sun, These are called Dhen reality space . the forees
spread o spaee, three of which are contained in the Sun's Atman, or seventh principls,
and seven age the raye shot out by the San’  The atom Is o sun in minialore in 0
nwn universe of the inconceivably minnte, Bach of the seven whorle 1= conpected
with one of the Vlanetary Loool, so that each Planetary Logos has a direct influence
playing on the very matter of which all things are constrneted. 1t may be suppnsed
that the three, conveving electricity, a differentiabion of Fobal, are related 1o the
Bolar Logol,

7 The action of electricity opens up oronnd of larce extent, and cannot he dealt
with here.  Dines I act on the atoms themzelves or on molecules, or sometines op
ane and sometimes on the other ¢ Ir solt bron, for instance, are the internal armance.
ments of the chemical atom foreibly distorted, snd do they elastically return (0 thely
original relations when relenced @ and In steel 1s the disiortion permanent 2 In all the
disprams the heartshaved body, exopoernted fo show the deoression caused by the
inflaw and the point cmxseﬂ by the outfiow, 1= 2 single stom,
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Two atoms, positive and negative, brought near to each other,
attract each other, and then commence to revolve round each
other, forming a relatively stable dualily : such a molecule is
neutral,  Combinations of three or more atoms are positive,
negative or nentral, aceording to the internal molecular alrango.
ment: the neutral are relatively stable, the positive and Hegating
arc continually in search of their respective opposites, with a
view to establishing a relatively permanent union,

Three states of matter exist between the atomic state
and the gaseous.—the state in which the chemical atoms
are found, the recognized chemical elements . for our Piirposes
we may ignore the Hauid and solid states, For the sake of
clearncss and brevity in deseription, we have been obliged to

v

¥

name these siates: we call the atomic state of the chenst
cleinential p the siate which posults fvom Dreaking up chomieal
slemots, Seodoeleminial ¢ the Best hisher melabro dlo et o
the next mgher, hyper-nicta-proto-clemental; then comes the atonic
state. These ave briede nvivked 08 B1 Proto. Mot and BHuser

The simplest unions of atoms, never, apparently consisting
of more than seven, form the Brsl molecular siate of phveieal
tatler,

Here ave sonte characlenistic combinations of the Hyoer siaie
the atom 48 conventional with the detression cindinaiad . he
Hies, alwave entering al the depression and coming oul gt dhe
apey, shiow the reanliants of lines o8 fovee s whiere no line appenrs

* Thede suliiplanes wre Hamiling 1o the Theosophich as oaseous, oiherie, super.
etheric, subatomic, atomie ) or s Gas, Bilier o, Biher 3 Beher 2, Piher 1
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cutering the depression, the force wells up from fourth-dimen-
sional space ; where no line appears leaving the apex, the force
disappears into fourth-dimensional space : where the point of
entry and departure 1s oudtside the atoms it is indicated by a dot

dvpee op Mypre Mows Doogs T gy Mg

The molecules show all kinds of possible combinations; the
Combinations spin, tirn head over heels, and avrate in endless
ways. Eaeh ageresation is surrounded with an appavent cell
wall, the cirele or oval, due o the pressure on the surrounding
matter caused by its whirhing motion | they strike on cach othert
and reboond, davt bither and thither, (o reasons we huve oot
distiniichen

H00IIPOD®
DHCL0D

SBEE

The Meta state, in some of its combinations, appears at fist
sight to repeat those of the Hyper state ; the only obvious way
of distinouishing to which some of the molecules of less com-
Bleviey belbne 48 te sl e oue of the “eellowall ' o af dhey
dte Huner woisenies they ot once fly ol as senarate aloms
i they sie Hunerheby walecnles they break ap mio fwo or
more molecules containing a simaller number of atoms. lhus
oie o the Mety mnleoules of won, contaming seven aloms, s
identical in appemance with a llvper heptad, but the latter
disaocintes o seven atoms, the former into two tnads and o

® 71t must be remembered that the diaprams tepresent threeudimensiomal objects,
and the atoms are not all on a plane, necessarily,

4 That is, the surrounding magnetic helds sirike on each other,
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single atom. Long-continued research into the detailed play of
forces and their results is necessary : we are here only able fo
give preliminary facts and details—are opening up the way
The following may serve as characteriatic Meta {ypes

dvpEs o META-Proro.HiEMeENTAL MaTien

‘These are taken rom constituenis of the vanious element -
1from Gl: o2 and 5 from Be s g from Hoo 8 0 and g from U
S odrom Heo o teom Bl oro, 0 52 from T a0 and ta from N
©ihiers weill be seen 10 the course of brealing up the elements,

‘The Proto stale preserves many of the forms in the elements,
modihed by release from the pressure to which they are subjected
i the chenneal atom. 15 this state Various groins are thus
recogmizable avinch are characterishic of allied meinls,

TypeEs oF PRovo-Birumtnear Rarren

These are tuken from the products of the frot disintesration
of the chemical alom, by foaibly removing 4L Bom s hole
The groups fly apart, assuming a egreat variety of forms often
wore or dess geometiical s the hines belween the coustituents
ol the troups, where indicated, no longer represent lines of force,
Bl ave intended to vennesent dhie iniptession of form, 0 0l the
relative position and otion ol the conshiiuenis, e on
mind of ihe observer, Lhey soe eingive for there ave ng lines,
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but the appearance of lines is caused by the rapid motion of the
costituents up and down, or along them backwards and forwards
The dots represent atoms, or groups of atowms, within the proto-
dlements 1o foned fp O 2 oand 5l Ble s s B Bin B e
B MN:ogan Buoo B Nas gand toin Lo 110 Fe: 12 06 e,
We shall relurn to these when analysing the elements, and shall
meet many other proto-elemental groupings.

The first thing which s noticed by the observer, when he
tarne Bie abiention bo the chemical atome i that they show
certain defintle forme, and that within these forims, modilied 0
various wavs subecronpines gre obhaervable which recur in cone
nexion with the same modhhed form. . The main types are nod

very numerous, and we found that, when we arranged the aloms
we had sbeereed, aeenrding 1o thelr cexternal forms, they fell
into natuesl clacses . when these In turn, were compared with
Sir Willtnin Crookes' classification, they proved to be singularly
alike.  Here 15 his arrangement of the elements, as it appeared
i the Procesdings of dhe Koyl Sociely, in A paper read on
June oih, 1508,

This is to be read, following the lines of the “houres of
aighive M e L Gl B 0N il Be o, each succasse
clement being heavier than the one preceding it in order,  The
disks which fall immediately below ecach other form a class
thus t Bl UL Bro 1 theee recennble each dther in various wavs,
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and, as we shall presently see, the same forms and groupings
re-appear.

Another chart—taken from Erdmann's Lelirbuch—arranoes
the clemente oa oo cupved dine swhich curionsly resembles the
curves within the shell of a nauntilus.  The radiating lines show
the classes, the whole diameter building up a family . it will be
observed that there 15 an emipty radius between hydiogen and
helinvm, and we have placed ocenltum there: on the opposite
tadie Bon. subiditan and ossoam are seen

The external forms may be classibed as follows : the internal
details will be dealt with Jater o

L. e Duah Dol o Vhie ehiaracioniation of this are 5 Blohey
and lower group, each showing 12 projecting tunnels, sronped
round o contial beds and 4 conneciing pad. . 1 anbiaee iy
Soddivn, conber aldoer ang el Yo ane el s sivel (8 on
Plate 1113 as the most extremely moditied example o1 tins form,
The 12 almond like projections, above and below, are severaily
contaned i shadowy Tinneis imbossble 1o reproduce i the
drawing: the central globe contans three globes, and the cone
Heching nortion bas saoilon oud wito an cug Wil 4 sory e

® Lhe hith member of 1his grour was not soupht far,
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Bheated senbhed e HEe e e e e
Chianine brorwine ond odhine Bt theve Bonn fce a ge
ydrogen, the bead of the sronp, SVe have net piet it elsowliore,
o e e bad a0 B MU e Canlies! seliome e
which they are all clussed as monads, these tvo sroups are the
nearest to the neotral hine, on the ngoing and outuoing series,
and me resnechively botilive and nesaive

Phoea 1l b Bolhoian . The clasacteriaties ol i
form are four funnels, containing ovoid bodies, opening on the
tace of a tetrahedron. The funnels venerally, but not always,
taciate from a central globe. We give beryllin (glucinuing as
thie sumblest example (2 on Plate 111, and to this oroup belong
calcivm and strontium, The tetraliedron is the form of chromitm
Sl omolvbvleniam. hig noe that ol the hoad ol thelr siann
Eovrcn suliteh an lile hvdivacen, sid gepniis. . Dlese s g
de b Tl oithodlon chioiieiiy G eopeetivaly madiiive g
neoative, and are closely albied, Another pair of sroups show
the cane peliihiedid] Bovn | mionediigL sine and sadiminin
positive: suiphur, selemum and telluriom, neogative,  Selentim
ina pecubioly beanhiful element, with o st Hoaling actons 1he
month o each funnel s this stay s extrenidly sensibive 1o by

and its rays tremble violeatly and bend i a beam ol light falls
on ik, Al these are dyads,
The detrahedlron 12 hol connined 1o the externdl fonm of the

above aloms ©ak seeins Lo be one of Lie favontite forms of nature,
and repeatedly appears dn the lernal anancobents. There o
one tetrahedron within the unknown element occultum ; two
appear in helium (3 on Plate 1113 vttrium has also two within
its cube, as has germanium ; hive, intersecting, are found in neon,
methbeon aroon. michiroan, bevnion. el hinvion, venan
metn-senon, kalon, metibaion, bin, amium and zicconium,
Lokl contarns to less than twoity tetrahioden

111, The Cube—1he cube appears to be the tornm of triads,
H s sy funncls, contiiiine ovolds, and obening on he faces
of the oube. Boron ds chiosen as an examnle (0 on blare 11
Ls group members, seatiaiim and vibeinn, have the sane toroy
we have not examined the foarth: the group 1s positive,  1ts
necabve complament copsists of nitrogen vanadivm and niobiun,
and we have aedln to note that bilropen, Lke hvdiogon and




oxygen, departs from its group type. Two other tnia

positive aluminium, gallium and indium (the fourth unexamin
and the negative phosphorus, arsenic and antimony (the fourth un
examined), have also six funnels opening on the faces of a cube.

IV, e Oclaliedron . The simplest example of this s carbon
{5 on Plate 111},  We have again the funnel with its ovoids, but
now there are eight [unnels opening on the cight faces of the
ottahedron, 1n tilaniom (6 on Plate 111y the form 3 macked
by the protruding arms, which give the appearance of the old
Boareruein Uross and Rose, but svhen we look into the details
later, the carbon type comes out clearly. Zirconium is exaclly
like titanium in form, but contains a large number of atoms.
We did not examine the remaining two members of this group.
The group is tetratomic and postive. lts negative pendant
shows the same form in silicon, germanium and tin ; agam, the
fourth was unexamined.

V. The Bars—These characterise a set ol closely allied
groups, termed Minter-periodic,” | Fourteen bars (or seven
crossedh adiante trom g centre, as an dvon (2 on Plate 185 and
the wembers of cach svonn. dvon, slckel coball s piheniine
ehodinm pallbidiom . sembn. aridiom, slhitinamodilier froon
each other by the weight of each bar, increasing in orderly
succession ; the details will be given later. Manganese is often
grouped with dron, nickel, aud coball (see Crookes lonminiscaies),
but its fourteen protruding bodies repeat the * lithium spike &
iprolo-clement o) and are grouped round o centinl ovaid, T
wonld anpes 1o connect it with Tithinm (2 on Plate 1V rathey
than with Huorine (2 in Plate 1N with which 018 often clsaed.
dhe “lnhium spille U reabbears in potassitgn and subidinm,
These doiails, auain il eome out mere clearly bhier

Vi ke B B Hat star, with Bve dnterpenchialing deteg
Bedia i the centre 10 the characteristic of nean and it alled
{4 on Plate IV) leaving apart helinm, which, as may be scen by
referving to 3, Plate 1V has an entirely ditferent form.

There are thus six clearly delined forms, typical of classes,
with pwo-Iilinm and duorine-—of doubilnl afbnilies. 1 s
worthy of nodce that o dintomic elements Jony Ginnels oben on
the faces of tetibediy - Bs thatane. o funnels on the Thoes ot
cubes @ in tetralomie, o/ght funnels on the faces of octahedra
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Thus we have a repular sequence of the platonic soluds, and the
gquestion suggests stself, will further cvolution develop elements
shaped fo the dodecabedron and the icosabedron ¢

il

We now pass from the consideration of the outer forms of
the chemical clements to a study of their internal structure, the
arrancement within the element of more or less complicated
groups — proto-elements — capable of separate, independent
existence : these, once more, may be dissociated nto yet simpler
Srouns. hyperometaproloeclemente o eanally eanable of senarate,
Hidenondent existence and sesolvable into single ditimate phivaieal
atoms, the irreducible substratum of the physical world (see
Theosophist, 1008, pp. 354-350).%

We shall have to study the general infernal siructure, and
then the breaking up of euch eleent, and the admivable
diagrams, patiently worked out by Mr. hinarajadasa, will make
the study comnaratively susy o cany on,

The dingrams, of course, can only give a very general idea of
the facts they ropresent ; they give sroupings and show relations,
but much elfort of the imagination 1s needed to transtorm the
two-dimensional ciagram into the three dimensional object,
The wise student will trv to visualize the figure from the diagram.
Thus the two tnaogles of hydrogen are not 1n one plane; the
circles ave spheres, and the atoms within them, while preserving
to each other their relative positions, are n swiit movement
in three dimensional space, Where hve atoms are seen, as
hromine and todine, they are generally arranged with the central
atom above the four, and their motion indicates lines which
erect four plape Irianglesmeeting at their apiceson a square
base, forming a square-based fow-sided pyramid,  Itach dot
represents a single ultimate atom,  The enclosing lines indicate
the impression of form made on the abserver, and the groupings
of the atoms ; the groups will divide along these lines, when the
eement is broken up, so that the lines have signihcance, but
they do not exist as stable walls or enclosing hlms, but rather
mark limits, not lines, of vibrations, it should be noted that it

* TRl with referances nhich sppear Inter (op, 13 27 G elel), relales fo articled
which appeared o the Dhensanaiy, 1008,
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is not possible to show five of the brisnis in the five mtersecting
tetrabieden Bl Bl ane e e snidE thiotelie e aideg
in counting,

he dinoranes are pot drawn Lo seale, a8 such drawing vvonlo
be impossible ; the dot representing the atom is enonmously
too large compared with the enclosires, whieh are sbswrdiv oo
Soall g geale deaving wonld sncan an almodl invisible dod on o
sheet of many yards square,

The use of the words " positive” and “nesative ' needs to
be goarded by the following paracraphs from the article on
4 Chemistry ' in the Encvelopadia Drilaunicn, | We nse the
words in then sandinary enbbhook aneaning. aad have ol o
far, detected apy charactenstics swhereby an clement can be
dechired, ol sivht, 1o be cither positive or negative &

S hen by compounds, or compounds of two elements,
e decomposed by an electiic ciurent the two clements minke
their appearance at opposite poles,  These elements svhich are
disengaged at the negative pole are termed electro-positive or
positive or basylons elements, svhile those disengaged ot the
Dositive node are teriied electro-nviative or posative or chilbions
elements,  But the difference between these two classes of
elements 18 one of decree only, and they pradually wweroe s
each oiber : moreover the electiic relations of elements are not
absolule. byt vary according to the shite of combioation in
which thew exiat so Hid 1L s Just a8 Bupossible 1o divide the
elements o o Chisded aocutding 1o HHIC bioneity ag i 18 1o
sepurate them into two distinet classes of metals and non-
melals,

We follow Hete the lnouping according o external o,
and the student should compare i with the groups marked i
the lennisdate wranptinent shown 1o Satiele L (b 2o, oiopenly
1. 4127, Eebruary), reading the group by the disks that 1all below
each other . thus the fast group s H, G, By, 1 (hydrogen,
ehlorine, amine, doilinel and o bunk for an aadiscovorod
clement. . The elements grow denser o descendine order @ thu
hiydrogen is an invisible gas . chlorine a denser oas visible by ite
colour: bromine is a liquid s todine is o solid—all, of course,
when tenmiperature and pressure are normal, | By the lowering of
temnseraiare el the inercase ol Breasire, an element which ae
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normally maseons becomes a biguid, and then a solid,  Solid,
Bguid, saseons, are three interchangeable stales of matter, and
G clemend dnes mak ot B panstitalion By clianging G atate
S0 far #s a chemical @ atom” is concerned, it matters not
whether 1t be deaswn for investigation from a solid, a hauid, or a
gas bt thednternal arsancements of the © aloe . beconie much
mhore cminplim’ted as they become denser nnd denser, us 18 seen
by the complex arrangements necessitated by the presence of the
1540 ullimate alois contained in the chepueal @ atom | of gold,
ias compared with the simple arrangement of the 18 ultimate
atoins of hydiopen,

According fo the lemmscate arrangement, we should com-
mence with hvdrogen as the head of the lirst negative group, but
as it differs wholly from those placed with it, it 1s better to take
it by itself. | Hydrogzen s the Lightest of the known clements, and
is therefore taken as 1 in ordinary chiemistry, and all atomic
werghts are multiples of this. We take it as 18, because 1t con-
tains cighteen ultimate atoms, the smallest number we have
found in o chemiond clement. So o P numbeioweighis | e
obtained by dividing the total nomber of atoms in an element by
18 (see p. 340, lanuary),

HybRoGEN Rlale VL ph Hydiomon nol ondy staudy apit
from s reputed group by not having the characteristic dumb-
bell shape, soll shown o sodinm (Pite 1 oppasite . g,
Tanuary), bul i also stands apasl 1 being postlive, derving as o
base, not as & chlorous, or acid, radical, thus * plaving the part
of a melal,” as i hydrogen chloride (hydrochloric acid), hy.
drogen sulphate foulnhinie acid), eto.

1t 15 most curious that hydrogen, oxygen and nitrogen, the
most widely soriad oases, il differ fundamentally in foim Bom
the groups they reputedly bead®  Hydropen was the first

® Since weiing the above 1 have noticed, in the Jondon, Edinksod and Dublin
Saddoseplienl Manuiine and Journal of Sidenice, conducted by Dr Tohin Toly and My
Willlam Franeis, i an article entitled © Beolution and Devolution of the Elements
the statement that 3t is probable that in ¥ the nebulous state of matter there are fouy
substances, the fist two being unknown upon earth, the thivd belne hydroper and the
fourth . . . helinm, 1t also seems prohable that ., hydroren, the rwo nnkioan
elements, and heliom are the foue onginal elements from which all the other elements
form.  To distinguish them fom the others we will term them protons.”  This is sue.
gesiive as reoavds hedroren, but deoes not help us with regard (o oxypen snd niteooen,

i
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chemical element exaumined by us, nearly thirteen vears ago. and
i reproduce here the substance of what 1 wrote in November,
tdgse, for we have nothing to add to nor amend i it

Prave V. :

|

2z

Chiorine

®

Hydirogen consiste of six small bodies, contained in an ey
like form (the outer forms are not given in the diagrams).  The
six Hittle bodies are armaneed 0 o sets of dheee, formane tag
teiangles which are nol interchanpeable, but are veladed fo each
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other as obiect and immve. | The six bodies are not all alike:
they cach contuin three ultimate physical atoms, but in four of
the bodies the three atoms are arranged 1o a tnangle, and o the
remaining two in a line.

Hynuoopn s 6 bndies of 4 .
Atomic weicht 1
Number weighl 18

L dur Disinnean Groue,

La—1he groun consists of CL e oand 1 (chlorine, bromine
and iodine) : they are monads, dinmagnetic and negative,

Caromng (Blate Vo ah Qs alveady caid, fhe ooiersl form
that of the dumb bell the lower and Unper parts each consisting
of twelve funnels, six sloping upwards and six downwards, the
tinnels radiating outwards {rowm a central globe, and these two
parts being umited by a connecting rod (see, again, sodium,
Plate 1y

The funnel (shown Hat as an isosceles triangle, standing on
its apex) 1s a somewhat complicated structure, of the same type
as thatl an sodias (Plate VI ooy the diflerence consisting in the
addition of one more dlobe containing ploe adiihonal atoms
Phe cennal globe i the same as 1a sodivm, but the connecting
vod differs. We have here a regular arranyement of five globes,
cantainung | hiee, | four,  Gvel doly, three atoms | respectively
wheteas sodin bas only theee bodied Contalning four, six, four,
But copper and silver, its conveners, have their connecting rods
of exactly the samme patiern as the chlorine rod, and the chilonine
rod reappears in both bromine and todine. These close similari-
ties Boint to some teal velation between these groups of elements,
swineh are placed, 1o the lempiscales edui-chistant from the central
line, though one is on the swing which 1s going towards that
line apd fhe othed 55 on the swind avway from bt

{" % 3 i i 5
CHLORINE : Upper part im tunnels of 2z atoms 300

Central globe e 10
Lower part same . alo
Connecting rod 10
Total o .

Atomic weight | - o 3hara

Number weight 639 | e
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{The Atomic Weghis e mosily hom Evdimann, and the
Number Weights are those ascertained by us by counting the
atoms as described on p. sag, January, and dividing by 18
Prof, T. W, Richards, in Nabive, luly 18, 1907, gives agigza)

Brosnse (Plate Vo2 o0l bromine, each Tunnel bag theee
additional bodies, ovoid in shape, an addition of 33 atoms being
thus made without any disturbance of form; two pairs of atoms
are added 1o the centedd globe, i 0 pearranigeniont of the atoms
is elfected by drawing together and lessening the swing of the
pate of triplets, thus making svmmelrical room for the new
comers. The canneching vod remaing unchanped, The tony
number of aloms is thus raised from the 030 of chlorine to 1439,
Over and over again, in these investigations, were we reminded
of Tyndall’s fascinating description of crystal building, and his
fancy of the tiny, ingenious builders busied therein.  Truly are
there such builders, and the ingenuity and eifectiveness ol their
devices nre delightiul to see

BROMINE : Upper p'trt{m funnels of 38 atoms 600

Central globe oo 1

Lower part same w2
Connecting rod . e
Latal L e

Atownie weight 70082
Number weinht 1159 79'044

lopiNg (Plate V, 4)--We 6nd herein that the central globe
gains 4 atoms, the two pairs becoming 2 guartets ; ihe connect
ing rod exactly reproduces the rods of chlonne and bromine |
the fhrnel b also that of bromine excent that five Bidiee oo
faining 35 atoms, are added to i, The 1439 atoms of bromine

are thus raised (o 2882

fonnr : Upper part{‘z funnels of oo dtoms . 1110

Central globe .. B
* Lower part same Lo
Connecting rod 15
ol L L 2sy

Atomic welght el
Nubiber woilhl 2ebl Loren

* Theososhists eall them NotwreSpiite, and often use the medueval fenm
Flementnls,  Beings converned with the elements tinly are they, aven with chemical
elements,
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The plan underlying the buiiding up of groups is here clearly
shown @ g ficure is built up on 4 certain plan, in this casea dumb.
bell ; in the succeeditng members of the group additional atoms
are symmetncally introduced, moditying the appearance, but
following the general idea: in this case the connecting rod
remains unaltered, while the two ends become larger and larger,
more and more overshadowing it, and cansing it fo become
shorter and thicker. Thus a group is gradually formed by
additional svmmmetriend adddions. In the undiscovered 1e-
maining member of the group we may suppose that the rod
will have become still more epg-like, as in the case of gold.

L& The corresponding positive group to that which we
have been considoning condidle of Na Ca Ao and Aw faadinm -
copper, siiver and gold}, with an empty disk between silver and
gold, showine where an element ought to be. These four
elements are monads, diamagnetic, and positive, and they show
the dumb-bell arrangement, although it 1s much modified 1o
gold: we may prestume that the undiscoverad element between
stlver and gold would form a link between them,

Sopitn (Plade V123 has been already desertbed (b agg,
January), as a type of the group, so we need only refer to its
internal arrangement dn order to note that it ds the dinplest of
the dumb-bell group. Its twelve funnels show only four en.
closed bodies, the same as we see in chionine, hromine, 1odine,
copper and silver, and which is very little modified in gold.  Us
central globe is the simplest of all, as is its connecting rod.
We may therefore take it that sodium is the ground-plan of the
whoie group,

SopiuM : Upper part 1z funnels of G each . 1ne

Central globe Lae

Lower parl same . s
Connecting rod... i
Total .

Atomic weiphe .
Number weight 418 et

COPPER (Plate V1 o) dntroduces an addilion an the funnel,
that we shall Gnd cleeswhere pol nosilver, sold, dron, nlab.
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num, zing, tin, the triangular arrangement new the mouth of the
tunnel and adds to the ten atoms in this nineteen niore i thiee
additional enclosed bodies, thus raising the number of atoms in
a funnel from the sixteen of sodium fto forty-five. The pumber
in the central globe is doubled, and we meet for the hret time
the peculiar cigar or prism-shaped six.atomed arrangement, that

Prate Vi
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& oile ol the most common of atomic sroups. It onght to
imply seme definite gquality, with its continual recurrence.  The
centenl ool 3e the three, Tonr, Bie, foul, thice, aliangement
alreidy notod,

funnels ol 45 atoms ... 540
Gl Une i 2

e | Central globe ... =zo
Lower parr same .. 300
Connecting raod 1
dotd L 11g

Atomic weight Dz
Humber weignl 11;?{% hyo0y

SILVER (Plate V1, 4} follows copper in the constitution of
five of the bodies enclosed in the funnels. But the triangolar
group contains twenty-one atoms as aoainst ten, and three
ovoids, each containing three bodies with eleven atoms, raise
the number of atoms in a funnel to seventy-nine. The central
globe is decreased by five, and the prisms have disappeared.
The connecting rod is unaltered.

SILVER : Upper part{m funnels of 79 atoms ... 048

Central globe L
Lower part same . L a6
Connecting rod L. g
Tolal .o1g4y

Atomic weicht 10703
Number weight 1222 108 e

(This atomic weight is siven by Stas, in Nalwre, August 2g,
1907, but it has been argued later that the weight should not be
above 1o 88

GOLD (Plate V1I) is so complicated that it demands 4 whole
plate to iself. It is difficult to recognize the familiar dumb-bell
in this elongated egg, but when we come to examine i, the
characteristic groupings appear,  The egg is the enormously
swollen connecting rod, and the upper and lower parts with
their central globes are the almond-like projections above and
below, with the central ovoid, Round each almond is a shadowy
funnel (not drawn in the diagram), and within the almond 1s the
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collection of bodies shown in o whierein dhe tao lowest bodies
are the same as in every other member of the nepative and
positive groups ¢ the third, ascending, i1s a very shisht modihca.
tion of the other thirds : the fourth is a union and recarrancement
of the fourth and Gith | the Btk oF folir ovoids, adds one 1o the

Prave VI

three ovoids of bronvine, todine and siiver . the triangular groun
is Like that in copper and silver, though with 28 aloms lnstead of
10 o 21, and it may be noted that the cone in iron has also 28,
The central body in the ovoid 1s very complicated, and is shown
in ¢ the bodies on each side e cach madde un ol ao fea
hedra, one with four six-atomed prisms at its angles, and the
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other with foue spheres, a4 palr with four atons and a pair With
thiee.  We then come to the connecting rod. QOne ot the foue
similar groups in the centre is enlarged 10 0, and one of the
sixteen circling gionps 1S enlarced in b, These oioups are
arranged in two planes inclined to one another.

o part{m funnels of o7 aloms ... 1164

Lenteal ovoid o L 1o

3ol a8 L 70

Lower part same Lo

Connecting rod( 4 a 84 .. a0

{106 23 .. . 528

dotal | L . aman

Atomic weiohe C 10550
Number weight 2245 Loy

It may be noted that the connecting vod is made up of
exactly sixteen atoms of occultum, and that sixteen such atoms
contain 864 ultimate atoms, the exact member of atoms in

litanium,
i

Occultum was oheerved by us in 1895, and, hnding that it
was so light, and so simple in its composition, we thought
that it might be helium, of which we vere tiable al the he
to obtain a sample. When, however, helium itselt came under
observation in 1907, it proved to be quite ditterent from the
object before observed, so we dubbed the wnrecognised object
Oceultum, until orthodox science shall ind it and label it
Graper dashion,

OoeutrTus (Plate V1 1, p, 28}

We here meet the tetrahedron for the hist time, with each
angle occupied by a six-atomed group, the atoms arranged as on
the end triangles of a prism. This form recurs very often, and
was noted, last month, as seen in copper (Plate VI, 3); it
revolves with extreme rapidity around its longitudinal axis,
and looks like a pencil sharpened at both ends, or a cigar
tapering at both ends ; we habitually spoke of it as “the cigar.’
1t appears to be strongly colierent, for, as will be seen below,
its six atoms remain attached to each other as meta-compounds
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and even when divided into bvo triplets as hyper-compouunds,
they revalve round cach other

Above the tetrahedron is a balloon-shaped hgure, apparently
drawn into shape by the attraction of the eliabedron, The body
below the fetrabedron looks ke o coll of vope, and containg
Giteen aloms « thee ave aviansed on g shantine dish by g Baf rlng
andl 1he fnrce poes 0 gt the top ol one dtom and oot of the
Bottom of i into the ton of (he nesd and oo 60 making o closed
circuit.  The two little spheres, each containing a tniplet, are Like
fill-up paragraphs Lo a compositor——they seem to be kept standing
and popped in where wanted,  The sphere marked & 15 2 proto-
compound, the balloon when set freel

As was noted under gold (p, 41}, sixteen occultum bodies,
resartanged, make up the connecting rod i goid

Qeocurrun . Tetrahedron 24
Balloop 9

Tripiete i

Hope-cliele L o (-4

ol 54

Aloinic weigly ot known

Number weight &8 3

LHBSOCIATION OF ATOMS,

Before proceeding to the study of other chemical atoms, asto
their general internal amangements, it is desirable fo follow out,
in those already shown, the way in which these atoms break up
intc simpler forms, vielding successively what we have called
proto-, meta-, and hyper-compounds. It is natually easier 1o
follow these in the simpler alams than an the wore conplon, and
i othe cailiel dissociations are shown, fhe latler can be sione
veadily and more mdellioibly described,

"The first thing that happens on removing a gaseous atom from
s © hole (see pp. 21 fo 23} or encireling * wall” 18 that the
cantained bodies e sel free, and evidently released . hrom
tremendous pressure, assume spherical or ovoid forms, the
alome within each reerranging themselves, more or lesy
within the new “ hole '’ or "wall,” The Roures are, ol couise,
three-dimensional, and often vemind one of crvstals; tetrahedral,
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Gotatonad, and other Bike Totnis being o constant occvence,
I the dugrams of the prolo.compoundy, the cousiituent aloms
are shown by dots.  In the diagrams ol the meta-compounds
the dol hecomes 3 Beart in ordey to show the reanliants of the
lines of lorce.  In the diagrams of the hyper-compounds the
samme wlan b inllowed The dafbers g B0 0 &0 enable he
student to tollow fhe breakine up Gl each sroun fheanoh it
Sucvesdive slapee

HYDROGEN {Viate V1 b 34)

The siv bodies contalped 10 the vaceons alon nshantaneonsly
rearianpe themselved within fwn sobieres @ dhe tws Bineas tinlets
unite with one anouiay trinler midmg 1o pach other palitve

positions which, if connected by three right lines, would form a
triangle with a triplet at each angle: the remainiog three
triangular triplets similarly arrange themselves in the second
sphere.  These form the proto-compounds of hydrogen.

In the dissociation of these, each group breaks up into lwo,
the two linear triplets joining cach other and setting fice their
triangular comrade, while two of the triangular triplets similarly
remain together, casting onl the third, so that hydrogen vields
four metaccomponds,
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iy the hyper-condition, the connexion between the double
tiplets is broken, and they become four independent groups, two
like 1%, in the hyper-types (p. 2c} and two remaining linear, but
vearranging their internal relations | the two remaining grovps
hreak up mlo two pairs and a unit.

The hnal dissociation sets all the atoms fice,

Gecuinun Eilate WL 00 D sl

U3 the Bl dissociation of the combianent varts of occulium,
the tetiohedron separafes as a whole, with its four © cigars,
Hatlening itself out swithin its hole, v two " cipars | are positive

0 withid &
Qe
L=

and two neeative, marked respectively a and a. The rope
becomes a 1o within o sobere, b, and 1he two bodies o o
which are loose in the gaseons atom, come within this ring,
The balloon becomes a sphere,

Uiy duriher dissocialion fhe 2 eipars oo off indescadently,
showing two types, and these apain each divide into triplets, as
meta-compounds. B on the meta-devel, casts out the two o
bodies, which become independent tnplets, and the * rope
breake into two, A close ring ol seven atomns and a double cross
of eight.  These subdivide again to forin hyper-compounds, the
ring vielding a quintet and 4 pair, and the double cross separating
1nlo il twe paris,
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dhe balloon o becomes much divided, the cohesion of il
Dirts Bene sl 00 Bl ol deindels A Bale a0 it andd
these set free, on further dissociation, no less than five separate
alome and two duads

dhe o timiets o 0 caeh cont ol g Mot on dissociation,
andd form twe babie and Bee dnils

bobiuy (Blate V1, 2),

It 08 ennveniont fo considir sedliim est Because 4t s ihe
basic palicrn on which nol only copper, silver and vold are
formed, but also chlorine, bromine and iodine, -

When sodium is set free from ifs gaseous condition, it divides
up into thirty-one bodies—twenty-four separate funnels, four
bodies derived from the two central globes, and theee from the
connecting rod.  The funnels become spheres, and each contains
four enclosed spheres, with more or less complicated contents,
Each central globe yields a sextet and a quartet, and the rod sets
free two quartets and a peculinrly formed sextet,
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When the proto-compounds are dissociated, the funnel-sphere
sets free (1) the contents of @) rearvanged into two sroups of
four within 4 common sphere s the sphere yields four duads as
hyper-compounds ; (2) the contents ol b, which unite themselves
ito a quattet, vielding two duads as hyper-compounds: and
(3) the contents of the two spheres, ¢, which mainlain their
Sepavation asmebcnmponnds andd beconie entirelv indenenden,
the atoms within the sphere revolving round each other, bui the
spheres ceasing their revolution round a common axis, and going
i 10 different directions, The atoms break off from cach oiher,
and evrate i independent solitude as hyper- * compounds.
Thus each funpel vields Aually ten hvperbodies,

The sarl of the centeal slobe wirked ) with Hs sis atoine
whirling ronnd o vemmon cenlie, becomes two tniplete, 4t the
meta-stage, preparing for the complete separation of these as
hyperbodies he second pant ol the same globe, wmarked o
4 awhirling cross, wath an atow al cach poind, becomes o aiariel
in the metassiate, i which thrce nlonms sevolve roand a fourth,
and 1o the hyper-state this central atom 15 set free, leaving g
triplet and a unit,

Fach of the two bodies imatked /, liberated from the connect.
ing rod, shows four atoms whirhng round a common centre,
exactly resembling ¢ in appearance ; but there must be some
difference of inner relations for, i the metiolute, they reariange
themaclves as tan bairs, and divide into tvo as hvpercbodies,

The body marked g is a four-sided pyramid, wilh two closely
joined atoms at its apex ¢ these shll cling to each in mutual
revolution as a nieta-body, encircled by & ring of four, and this
teads to a further dissociation into three pairs oo the hyper-level,

CHILORINE (Plate N o 5 2gy

The description of the funnel of sodivm applies to that ol
chionine, wntll we coine fo the Body aeaest the mouth the
sphere contaiming three additional bodies; this remains within
the funnel o the Bedl dissociation, a0 thid aeain we bave
twenty-four separale funnels as proto-compounds ¢ the central
slobes are the same as in sodimm, and vield the same four
bodies  the conpecting vod sots Bree Bvd hodies, of which tag
arcithe sune; we have thus thuty liice sbbanie bodles as the
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result of the dissociation of chlorine into ity proto-compounds,
As all the compounds which are in sodium break up in the same
Way anio metas and Bvber-coimboitids, we need not deneat the
Broecss hape e s oy b candider the new meta. and
hyper-compounds of the hichest sphere within the funnel, and
ihe twao dripicls and one aguiniel fvom the connecting rod

dhe additional boddy willnn the prolodannel 08 of g very
simple character, three contained triangles within the Hattened
sphicre, Ou velease o the funnel on the metacdevel, the atoms
roairange foemseives oo whivhing set of theee trinlets, and these
break oft from each other as hyper-compounds,  The two triplets
irom the connecting rod, also, are of the simplest character and
need not delay us.  The tiveatomed body, a four-sided pyramid
as 0 meotoccampnund, beeomes b sl whirling ronnd 4 centie
on the mets i ted s with g nnil on the hysey

e A i

Broawe (Blate Vo oo

Three additional bodies appear at the top ol the tunnel,
which otherwise repeats that of chlonine,  The connecting rod is
(he sae and may be disregarded. The central globes become
more eomplex, . The additions are, however, of very casy tvpes,
and hence are readily dealt with,  Each of the three similar
ovoid bodies contains two triplets—each a triangle and a quintet
—a four-sided pyramid, These arc the same, as may be seen in
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the connecting rod of chloring, and we need not repeat them,
Only the clobe remains, This does not break up as a proto-
compound but 15 merely set free, o and the 2 bs whirling in a
plane wvertical to the paper and the two smaller bodies, e,
whirhing on a plane at right angles to the other. These two
tisengage themselves, forming a quartet as a melacompoingd
while ¢ makes a whirling cross and bb a single sextet: these
further dissociate themselves into four pairs and two triplets.

Iohine (Plate v
lodine has nothing new to give us, LRCEBE hve siindar ovend
baodies at the tap of each funnel, and two quartets instead of two
pairs in the central elobe. The ovoid bodies become spheres

when the funnels are thrown off, and a crystalline form is
indicated swithin the sphere. The atoms are arranged in two
tetrabiedra with o conumon apex, and the telabionship s Dunn.
tained tn the meta-body, a septet.  The latter breaks up into two
triplets and a unit on the hyper-level,  In the ceniral clobes,
the a of bromine is repeated twice instead of the pairs in ce.

LOPPER (Plate VI 8

Moo huve abready disnosed ol secilium, ob s nlade ana of
soditum, which lies at the root of both sroups. | Copper, We now
Gnd is ol very bargeds off oue bds, oo the el seovides e
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with only two new types—two spheres—cach containing five
atoms in a new atrangement, and the triangular body at the
mouth with its {en atoms. This tnaneular body, with an
iorensed numiber of atoms, reanbears n Yarlouy other chenical
clements. The central slobes are different from any we have
had before, 1 their 1nternal arcangement, but the constituents
are familiae . there ave two contained sphered with four atoms
each, the a i the alobe of bromine (see above) and 2 ¢ cigus
The "oears | may be followed nnder oceultum (see above),
The connecting rod 1s as in chloting, bromine and lodine,

The atoms in the bodies ¢ and b are curiously arranged
d consists of two sguare-based pyramids turned 50 as to meet at
their apices, and breaks up iuto two guartet rings and a duad,
418 again two fourssided pyramids, but the bases are in contact
and set at right angles to each other: the second apex is not
seen, as it 1s directly below the first, The pyramids separate as
meta-bodies, and the atoms assume the peculiar arrangement

tndicated and then broak ve lo four paire and Hvo units on the
hyper level

.
SILVER (Plate VI, 4 and Ag below),

Silver tuesents us with only two pew bodies, und even theoe
are only new by slicht additions to old models.  The triangular
shaped body at the apex of the funnel, containing 21 atoms, is
intermediate between the sinilar bodies in copper and iron. As
a proto-element it becomes three triangles, joined at their apices,
in fact a tetrahiedron in which no atoms are distributed on the
fourth face, The faces scparate on the meta level and give three
Seven.atamed fiapes, andd cach of dhose broake un inte tun
triplets and a unit. The central globe ooly differs from that
of Brantine by the addition of one aton, wWineh sives fhe faniliae
fowr-sided pyramid with a square base as in chlorine (cee b, 46),

GoLp (Plate VII and Au below),

T he disintegration of gold first vields forlvieven bodies on
the neotoudleve] - the twentvadonr funnels separate, dnd the centrd
tlobes which hold each twelve together set free thelr six contained
glebes (¢, d), thirty bodies being thus liberated,  The sixteen

4
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bodies on the contial snchined nlaned, maiked 5 break away
thenr contral globe with s four contuned viobes remaming
unchanged, But this condition does not last.  The motion of
the funnels changes and thus the funnels cease to exist and their
contents are set free, each funnel thus liberating nine independent
bBodies : the sivfeen Bosenarale dnlo two each: dhe o o hberate
five each : the two c set free thirteen each : the four « finally
liberate two each : 302 proto elements tn all.

The tunnel 1s almost that of 1odine, re-arranged.  Kour of the
first ring in the todine funnel are replaced by the triangular
body, which becomes a four-sided pyramid with an occupied

base, the second ring of thiee ovords 1o lodine becomes fou i
gold, but the mternal arvangement of each ovoid is the same.
The next two spheres in the iodine funnel coalesce into one
sphere, with similar contents, n the gold funnel. The hith in
iodine i shiohily tearranved o form the fourth an descent in
gold, and the remaining two are the same, B has been broken
up under occultum (p. 628) and can be followed there. The
sixteen rings set free from the four o, after syrating round
the central body, now become a sphere, break up, a5 in
occullum (see p. a4) inle a meta seven.atomed rng and an
eighlatomed double cross, and so on to the hyper level  The
sphere with tts two contained bodies breaks up into eight
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fiiangles on the meta level, and cach of these, on the hypa, info
a4 duad andd o a1 he fuelve sentels of @ adsnine Lhe fore of
prisms as in iodine (see p. 48) and pursue the same course, while
its cential body, a four-sided pyramid with its six attendants,
divides on the meta level into six duads, revolving round a ring
Wwith a central alom as dn chiorne (poa7), the duads doing off
tdependently on the hyper-level and the ring breaking up as in
chlorine, The "cipar | tetrabedron of d follows ils course as
in ocenltum, and the other sels free two quartets and two triplets
on the aneta lovel, yiclding six dunds and Iwo umts as hyper
campounds, It will be seen thal, complen ae gold s, o 15
composed of conshituents already famnhiar, and has 1odine and
occultum as its nearest allies,

11 annD g o THe Terpanrnuar, GGRobs

11.—This group consists of berylhium (glucinum), ealcium,
strontium and barium, all diatomic, paramagnetic and positive.
The corresponding group consists of oxygen, chromium, molvb.
denum, wolfram ({tungsten) and uranium, with a blank disk
between wolfram and uranium: these are diatomic, para-
magnetic, and  nepative. Woe buve piot examined barium,
woliram, or uranium,

Brrvitiow (Plate 1L 5 and Plate VL ) D dhe fotea.
hedron four funnels are found, the mouth of each funnel opening
on one of tts faces, The funnels radiate from a central clobe,
and each funnel contains four ovoids each with ten atoms within
it arranged in three spheres. In the accompanying diagrams
one funnel with i four ovoids s shown and a single ovord wilh
itn three spheres, containing severally three, four, and theee
atoms, is seen at the left-hand corner of the plate {7 a). The
members of this group are alike in arrangement, ditfering only
in the increased complexity of the bodies contammed an the
funnels, Bervllium, it will be observed, is very simple, whereas
caleitn and shrontinm are complicated,

BERYLLIUM @ 4 funuels of 4o atoms .
Centeal plohe 9

Total L. tos

Atomic weight v Do1

Number weight 282 Wt
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CALCIUM (Plate V111, 2) shows in cach funnel three contained
Spheres, of which the central one has within it seven ovoids
identical with those of beryvllium, and the spheres above and
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below it contain each five ovoids (7 b) in which the thice con.
tained spheres have, respectively, two, five, and two atoms.  The
central globe is double, globe within globe, and is divided into
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cight seoments, raditing from the centre like an orange; the
internal part of the segment belonging to the inner globe has a
triangular body within i, conlaining four atoms (7 ¢}, and the
external part, belonging to the encircling globe, shows the
familiar “eigar” (7 ). In this way 720 atoms are packed into
the simple bervihinm type,

CALCIUM ¢ 4 funnels of 160 aloms L Bas
Centenl viohe 8o

doal L 750

Alnmie weiohi .

Number weight 720 ... 4000

STRONTIUM (Plate V1L 2) shows a still further complication
within the funnels, no less than eight spheres being found within
cach., Each of the highest pair contains lour subsidiary spheres,
with five, seven, seven, Bive atoms, vespectively (7 ¢ 5 11 The
£ groups are identical with those in gold, but difierence of pressure
makes the containing body spherical instead of ovoid ; similar
groups are seen 1n the top ring of the 1odine funnel, where also
the “hole’ 13 ovoid in form, The second pair of spheres
contains ten ovoids (7 &) wdentical with those of calcium, The
third pair contains fourteen ovoids (7 a) identical with those of
beryllium, while the fourth paiwr repeats the second, with the
ovoids recarranpged. | The internal divisions of the double sphere
af the cenbral olebe are the cuine a4 in caloinm, but the conlenis
differ. The ‘ cigars ' in the external sepments are replaced by
Seven-atomed ovoids (2 o the indine ovoids-eand the external
segments contain hve-atomed triangles (7 1), Thus 1,508 atoms
have been packed 6o the beryliium fyne, and oue wonder i
again aroused by the ingenuity with which a type is preserved
while it ie adanted o new conditions,

STRONTIUBM » 4 funnels of 168 atoms e 1
Central globe a6

Total L. 1568

Atomic weight ... 8ot

Number weight 2222 e B2

‘the corresponding . group, headed By Oxveen ovveen
chromium, molybdenum, wolliram and uwaniuot—offers us
anather problem i s Bhrst anember,
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Onvors (Blhae VI 0 Phie was evamned by us in idos
and the description may be reproduced here with a much
improved diagram of its very peculiar constitution,  The gascous
alom s an oveld body, within which o cnirallveeailed annbe bibe
body revolves at a high velocity, five brilliant points of lioht
shining on the coils. The appearance given in the former
diagram will be obtained by nlacing the hive septets on one side
on the top of those on the other, so that the ten become in
appearance five, and thus doubling the whole, the doubling point
leaving eleven duads on each side. The composition is, how.
ever. much better seen by Battening outl the whole, On the
prote level the two soakes separate and are clearly soon.

55 spheres of 2 atoms
+ 5 disks of 7 atoms} s
Negative snake " G aan

Omvarn . Doditive cnale

dotal . 200

Atomic weight 1587
Number weight 400 Gaee
CHROMIUM (Plate N 1L o} * roverts o the ancestral type’
the fetrahedron ; the funnel is widened by the arrangement of
15 conlents, threo spﬁeras torimng its hirst ning, as compared
with the units in beryllium and calcium, and the pairs in strontimn
and molybdenum, 1wo of these spheres are identical m their
contente twn aainters (2 A1 8 quintel (0 0) and bwo auindels
(7 ¢, ¢ and J being 1o cach other as object and image The
remaining sphere (7 0) is identical with the highest in the
calcium funnel. The remaining two anberes one bBelow the
ather are ddentival with the coresponding twy soheres ip
calcium. The central globe, as regards its external seoments,
5 auain ddentioal with thay of caleimw bt g the anleraad
segments a six-atomed triangle (7 8 is substituted for the calcium
four-atomed one (7 1

CHponiun - g fannels ol oro aoms L Bag
Central vlobe g6

S

Yol Lgso

Aloinic weioh . ay
Number weight 220 .. Bz'oo
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Morvopenon (Dl VL g ooy alacely resembiles sirantinm,
differing from it only in the composition of the highest pair of
sphieres (n the funnels and in the presence of a hittle sphere,
containing two atoms only, in the middle of the central globe,
The topmost spheres contain no less than eight subsidiary spheres
within each : the highest of these (7 2 has four atoms in it the
next three have four, seven and four (7 ¢ 0 o), respectively . the
next three are all seplets (7 g, and the last has four—making i
all tor these two spheres 83 atoms, as against the 48 in corre.
sponding spheres of strontinn, makone o difference of 160 in the
four funnele,

MoryBDENUN @ 4 funnels of 408 atoms | ... 1032
Ceatial siobe s L L. 58

dobl L ieap

Atoinio weight L .08 0
Number weight 220 Lo

1l a—This group contains magnesiuin, zine, cadminm, and
mercury, with an empty disk between cadmium and mercuy
we did not examine mercury,. Al ave dintonae, duimagnelic and
positive . the corresponding group consists of sulphur, selenium
and tellurium, also all diatomic and diamagnetic, but negative,
The same characteristics of four funnels opening on the faces of
4 tatiahedron ave fonpd b all bt maenesium andd sulobay have
no central globe, and in cadmium and tellurium the clobe has
become a cracs,

Macwesion (Plade TR iy introduces e fo o es apeaneeinent ¢
each groun of theee gvolds forins o ving, dnd the thiee vings are
within a funnel: at frst olance, there are three bodies in the
tunoel: oo esamimation each of these b sen th conaist ot thpe e,
with other bodies, spheres, again within them.  Apart trom this,
the composition is simple enough, all the ovoids being ahike, and
composed of a triplef, a septet and a duad,

MaoNBEsSIUN . o funnels of 168 atamg L. ann
Atomic weight L2
Number seight 132 . 2aen

ZINe (Plate IX, 2) also brings a new device ; the funnel 1s ot
the same type as that of magnesium, while seplels are substituted
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for the triplets, and 56 additional atoms are thus shipbed .
Then we see four spikes, alternating with the funnels and
sointing to the aneles, cach adding 104 atoms o the tolal The

Proage fx

spikes show the ten-atomed triangle, already met with in other
metals, three very recular pillars, each with six spheres, contaiming
two, threes four, four fhrce bwe stoms sespectively, The
supporting spheres are on the model of the central globe, but
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contain more atoms.  Funuels and spikes alike radiate from a
simple central globe, 1n which five contained spheres are artanged
crosswise, preparing for the fnlly developed cross of cadmium,
The ends of the cross touch the bottoms of the funiels,

SNG4 funnels Of 1ad aoms .
i spilies of Bag aloms -
Central vlobe Lae

s

Tolal cotG

Alomic weight .. bao
Number weight 1110 | ... G200

Capniius (Plate 1X, 33 has an increased comblexity of funnels |
the diagram shows one of the three similar segments which lie
within the funnels as eylinders: each of these contains four
spheres, three pillars and three ovoids, like the spike of zinc
thened uoslde dowy, and the sine tenatomed tinngle chianoed
into three ten-atomed ovoids, The centre-piece s a new form,
thoueh prefonred i the cential globe of ving

3 segments of 164 zttoms:::4@}2\L

s {4 funnels of soo Gtoms | -
Central body .. 48

dotal v ozoan

Atomuic weight L I1160

Number weight 22l Liirzao

The corresponding negative sroup is headed by

Surenur (Plate X, 1) which, hike magnesiim, has no central
globe, and consists sumply of the sine funnels, much  less
compressed than zine but the same in composition.

SULPHUR @ 4 funnels of 1ag atoms e 890
Atomic weight a3 8
Number weight 838 Laigaen

SELENIUM (Plate X 2) is distincuished by the exquisile
peculiarity, already noticed. of a guivening star, floating across
the mouth of each funnel, and dancing violently when a ray ot
light falls ppon it. 1t 13 known that the conductivity of selecmum
varies with the intensity of the light falling upon if, and it may
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be that the star is in some way connected with tts conductivity,
It will be seen that the star is a very complicated body, and in
cach of its six points the two five-atomed spheres revolve round

Plare X

the seven-atomed cone. The bodies in the funnels resemble
those in magnesium, but a reversed image of the top one is
interposed between itself and the small duad, and each pair has
its own enclosure. The central globe is the same as that of zing,
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SELENIUN & 4 funpels of 1o atoms Lo
4 stars of 1838 aloms . . D12
Central globe L a8

dowml L e

% bt

Atomic weight LogReh
Number weight t2ze L Ugon
Teirurion (Plate X, 33, it will be seen, closely resembles
cadmim. and has thiee cylindrical sesments—ot which one s
ficured—making up the funnel. The contained bodies in the
pillars run three, four, five, four, thiee, two, instead of starhing
selth fwn s and g guadtel venlaces a0 daad s the Binbies shove,
The central cross only differs from that of cadmium in having a
seven-atomed instead of a four-atomed centre, S0 close a
similarity 1s striking,

. |3 5egments of 181 atoms = 543
e {4 funnels of =40 alpme -
Central body g1
Total L. 2oon
Atomic weighi L latnha
Number weinh &%«ﬁ_ﬁ* .. 12350

.

We must now consider the ways in which the members of
the tetrabedral groups break up, and as we proceed with this
study we shall find how continual are the repetitions, and how
Natiive, with a bouted number of tnndaraental methods, creates
by varied combinations her infinite variety of forms,

Brovition (Dhae 11 2 and VI g%

Beryllium olfers us four similar funnels and a central globe,
and the proto-elements consist of these five bodies, set free. The
funnel, released from pressure, assumes a spherical form, with its
four ovoids spinning within it, and the central globe remains a
sphere, conlaining a whithing cross. On the meta level, the
ovoids are set free, and bwo from each funoel are seen o be
positive, two negative—sixteen bodies in all, plus the cross, in
which the resultant forcelines are changed, preparatory to its
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breaking into two duads en the hyper level.  On that level, the
decades disintegrate into two triplets and a guartet, the positive
with the depressions inward, the negative with the depressions
Ottward,

Carciun (Pide VL o)

The funnels, as usual, assume a spherical Torm oo the proto
level, and show, in each case, three spheres containing ovoids,
These spheres, still on the prolo level break f(ree from  their
containing funnel, as in the case of gold (p, 49), twelve bodies
being thus Liberated, while the central globe breaks up into eight
seoments, cach of which becomes globular, and contains within
ita Y cigar and a somewhat heart-shaped body,  Four spheres,
each containing seven ten-atomed ovoids, are identical with those
in beryllium, and can be followed in ste diagram.  Kight spheres,

B
15 BE bemng s A

each containing hive nine-atomed ovoids of a different type, set
free, on the meta level, eighty duads—forty positive and forty
negative—and forly quintets, which are identical with those in
chlorine. On the hyper level, the duads become single atoms,
within a sphere, and the central atom from the quintet is also set
free, one hundred and twenty in all.  The remaining [our atoms
of the guintet divide into two duads,

The central globe, dividing into cight, becomes ecight six-
atomed spheres on the meta, the © clgar ! behaving as veual,
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four fcigars 7 being positive and fowr negative, and becoming
dissociated into triplets s the four atoms within the heart-shaped
body appear as a tetrahedron, renmain together on the meta level,
and break up into dunads on the hyper,

Senoueitie (D AR WL 0y

The fhird member of this vronp repeats the a groups of
beryllium and the 0 ¢roups of calcium, and they dissociale into
the Bodies already described under these respectively.  The two
upper globes in each [unnel repeat each other, but each globe
contains fomr smaller spheres showing three varieties of forms,
The two marked ¢, which are repeated in the central globe as f,
are seven-atomed, and appear as spheres or ovoids according to
pressure. They are fisured on p. 48 under todine § ¢ and J arc
related as obiect and image, and we have already seen them in
copper (pp. 38 and 4%); in each case as in copber, they nnite
into a ten-atomed figure; on the meta level the pair of foucs
form a ning, and the remaimine tvwo atoms torm A duad s o,
which repeats f makes a ving with the fifth in the centre, as i
the Buveatomed b ool calcinm as shown above, Theee i thus,
nothing new (o strontinm, but only repetitions of forms already
siudied.

Gnvorn (BPrare VT

The disintegration of oxygen as given in 1895 may be repeated
here, and the betler presentation given on p. 54 tendlers 1t easier
to {ollow the process, On the proto level the two *snakes
divide 1 the hroilliant disks are sevenatomed, but ave diterently
arranged, the positive snake having the atoms arranged as 1n the
iodine ovoids, whereas the negative snake has them arranged as
in a capital H. The snakes show the same extraordinary activity
G the seotn level e o The oascous, Beiciing and wiithing,
darting and coiling. The body of the snake 15 of two-atomed
beads, positive and negative,  On the meta level the snakes breal
into ten fragments, each consisting of a disk, with six beads on
otie side and five on the other, remaining as lively as the ariginal
snake. They shiver into then condiitient diskd, Ging beads on
the hyper level, there vielding the ten disks, hve positive and
five negative, and the 110 beads, hifty-five positive and hity-hve
Hegative,
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CHROMIUM (Prave VI o)

When we oo on to chromium and malvbdenun, we retarn
to owr damiliar lunnels and codra] slobes and dhe ceenndaiy
spheres within the funnels—quickly set free, a8 before on the
prota level oive ns ne new combinabions in fhelr contalned
spheres and ovoids, The a of beryllium, the b of caleium and
stronthim, and 4 6t caleiu the @ oand § ool shionhi ave 31
there: 7 1n chromium is the same as the central sphere in the 6
ovoid. Inthe central ¢lobe, k is a pair of triangles as in hvdrogen,
consisting of only six atoms, which on the met level revolee
round each other, and break up into two duads and bwo units oo
the hyper,

Morvenenuy (Prave VI 6y

Molybdenum presents us with only two new forms, and
these are merely four-atomed tefrahedra, occurring in pairs Qs
object and 1mage. All the other bodies have already been
analysed,

11 a.—We come now to the second great tetrahedral group,
which though very much complicated, is yet, for the most part, a
repetition of familiar forms.
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Macuestn Praes R g4

We are Su aaiane febeahieden gn Bve e d Wit The
fuhoels bud saeh funnel santaing three sinoe d sach ring
three ovolds ;. on the proto level a triple dissociation takes place,
for the funnels let free the rings as large spheres, in cach of
sehieh rolate three buelvetamed avaids aud then the nyaids
broak laose fram the apheres aad themselves Berame snherieal
So that we bave Bnally thulye.six piolo compounds from ihe
teirabedion. On the meld evel the conlained bodies, o ipiet
Mg a, a septet, Mg b, and a duad, Mg ¢ are set free from each
globe, thus vielding ove hundred and eight meta compounds.
On the hyper level the triplet becomes a duad and a unit; the
duad becomes two units @ and the septet a triplet and a quartet,

i
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ZINC (PLATE 1X, 2}

We can leave aside the tunnel, for the only difference between
it and the mapgnesium funnel is the substitution of a second
septel for the tniplet, and the septel is aleeady sbowa in ibe
magnesium diagram. We have, therelore, only to consider the
spikes, pointing to the angles of the enclosing tetrabedron, and
the central globe,  These are set iree on the proto level and the
spikes immediately release their contents, yielding thus thirty-tweo
separate bodies,

W
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A he tnanguiay arpancement ot the top ol e spike w the saime
as oceurs in copper (b on p. a8) and can be there followed. One
of the three similar pillars 15 shown in the accompanying
dingram under Zn o, The compressed long oval becomes a
globe, with six bodies revolving within it in a rather peculiar
way : the quartets turn round ecach other 11 the middle; the
iriplets revolve round them in a slanting ellipse; the duads do
the samie on an ellipse slanting at an angle with the hrst, some-
what as in gold (4 and b, p. 40),  The cpheres within the
globes at the base of the spikes, Zn b, behave as & crossthe
cross 1s a favourite device i the 1l o groups.  Hinally, the
central globe, Zn ¢ Tollows ithe same crucitorm line of dis.
integration,

BLMAIW LS

Eamioas Lo

Capsiun (Plate X, oy

Cadminm follows very elosely on the lines of sine . the pilas
of the zine spilee are venvoduced fn the vinos of The cadiminn
funnel ; the globes are also the globes of cadmiim . so neither
of these needs altention, We have only to consider the three
tensatomed ovoids, which ave substituied for the one tenaatonied
triangle ol zine, and the central cross,  The ovoids become
spheres (Cd a, 0), the contained bodies revolving within than,
o whirling on a diameter of the sphere, cutting it in halves
as il were, sl b whiehing vound 1L Al ivbt andles s the cross
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Aluo beeomies o anhere (00 0 Bae e coneifaie dute s nain.
teined within it by the relative positions of the contained
spheres in then revolution. | The subsequent stages are shown
in the dingram,

BULPHUR (Plate X1 13

Sulphur has nothing new, but shows only the funuels already
figured in magnesium, with the substitution of a second septet
for the triplet, as in zinc,

SEEaiua (Dlale N o

dhe funnel of seleniim 13 0 rearmanvement of the twelve
atomed ovoids of mugnesiom and the tenatomed oveids ol
cadminm, The Junnels on Gisinfecrating. sen free fwelve

LraiRaL B Loe

LraTinny Fpraa SECINTE D ST an
BT THEAE waME OE EREC B S el R S s 3

fgroups each conlaining pine sphores, On the inets devel the
tenaatomed bodies are set free, and the bvelveatamed divide 0o
duads and decads, thus vielding seventy-two decads and thirty-
six duads ; the duads, however, al once recombine into hexads,
thus viving only twelve imeta elements, or eichty.four in all
irom the funnels. The central globe holds together on the
proto devel, but vields Bve merd clements, The siae also
at hrst remains a umit on the proto level, and then shools
ol intc seven bodies, the cenire keeping together, and the

3
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six points becoming spheres, within which the two cones,
base to base, whirl 1n the centre, and the globes circle round
thett. . On the metn level all the fhitty bodies eantained in
the star sepavate from each other, and ro on theu independent
ways.

Selenbiun ofiers o beantinl example of the combination of
simple elements into a most exquisite whole,

el (Phiae X gy

dellurium very closely resembles cadimium, and they are
therelore placed on the same dingramn. The nillars are the same
asin chilorine and i conpenere with o doad added af the hase
The ten-atomed ovoid i1s the same as in cadminm and follows
the same course in breaking up, It would be inlteresting to
Enow awhiy tae duad semaans as a dund an selemium and breals
up into a septad and triad in the other members ol the groun.
1t may be due to the greater pressure to which it 1s subjected in
selenium, o there may Be come otlior reason The crose
telhieinm 4o ddentreal with that in cadimunm, exeent that ihe
centre is seven-atomed instead of four-atomed.

Vi
111 avp 1o —THE CuBE GROUBRS,

MWe huave here four sroups to consider, all the members oi
which are Ioinds, and bave six funnels, opening on the six faces
of a cube,

1li—Boron, scandivum and virium swere examined . they ave
all triatomic, paramagnetic, and positive.  The corresponding
droup consisls ol nitrosen, vanadium and uobiuin . they are
trafomie, paramavnetic, and necative, We have nol exunnied
the rernaining miembers of {fhete sroups, in fhese two gionne
nitrogen dominates, and i order to make the comparison easy
the mitvaoen clenednts are houred on both Plate X1 and late Nl
it il be seen thal scandiuim and vibinm, of the pasitive sonn,
ditfer onlyin details from vanadium and niobimn, of the negative
group; the ground-plan on which thev are buill 1s the samc
We noted a osinuliy close resemblance Bolween the posutive
strontion and the negative molybdeniim,
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Bonoy (Plate T oa ane Blate R 1) Ve have Bee (e
simplest form of the cube: the funnels contain only five bodies
L four sixatomed ovoits and one clxatomed Soigan. . Bhe
central globe has but four hve-atomed spheres. It is as simple
in relaiion to its congeners as s bervliiam 1o e group-meinbers,

Bonor: 6 lunncls ol soatoms L B
Cential globe 20

dotal Lo 200

Atomic weicht . e

Kumber weight 290 Lo

Scanpium (Plale X1, 2y For the first time we meet funnels
of dilferent tvned, A and B3, three of cach Eind: & appear
to be positive and B negative, but this must be stated with
reserve.

In A the boron funnel s reproduced, the Yeipar” having
vicen above ity companion ovoids: but the most anporiand
matter to note in respect to this funnel is our introduction io the
body marked @ 110, This body was observed by us hist in
nitrogen, in 1805, and we gave it the name of the “hitrogen
balloon,” for in nitrogen it takes the balloon form, which it also
oiten assumies in other gascons cleenis. | Blere i appears as o
sphere-the form always assumed on the proto level—and it will
be seen, on reference 1o the detasled diagranm 4 o, 10 be 8 come
plicated body, consisting of six fourteen-atomed globes urranged
round a long ovoid containing spheres with three, four, six, six,
four, three, atoms respectively. It will be observed that this
balloonh appears in every member of these two groups, except
boron,

The B funnel runs largely to triads, c and b, b {sce 4 b) having
not only a friadic arrangement of spheres within its contained
globes, but each sphere has also a triplet of atoms,  In ¢ (see 4 )
there ts a ftriadic arrangement of spheres, but each conlains
duads . B s completed by o hveatoned sphiere at the top of the
funnel It should be noted that o, & and ¢ all are constituents ot
Hitrogen,

The central globe repeats that of boron, with an additional
four-atomed sphere in the middle,
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Srreioan (bl A e e Bate G gl e aeraiie
ment of bodies within the funnel—the tunnel being of one type
only. Two ‘cisars whitl on their own axes in the centee near
the top, while four eightcatomed globes (see g ¢) chase each
other in a circle ronnd them, spinning madly on theu own axes
~—this axial spinning seems constant in all contained bodies—all
the time. Lower down in the funnel, a similar arrangement is
seen, with a globe (see g4 d)-—a nitrogen element—replacing the
“etoars,” and sixeatomed ovoids replacing the plobes.

The " nitrogen balloon " oceupies the third place in the funuel,
now showing its usual shape in combination, while the b globe
{see 4 b) of scandium takes on a lengthened form below it

The central globe presents us with two tetrahedra, recalling
ose of the combinations in gold (see Plate NI d, . g0], and
differing from that only by the substitution of two quariets for
the two triplets 1 gold,

One funnel of yitrium contains exactly the same number of
atoms as s contained in a gaseous atom of nitrogen,  Further,
a, b, and d are all nitrogen elements.  We put on record theee
facts, without trying to draw any conclusions from them. Some
day, we—or others—may find out their signincance, and trace
through them obscure relations.

NTIRIUM 6 funnels of 0B aloms L oasan
Central globe 40

S

ol ... 1b0b

Atomic weight . BBaa
Number weight 1608 o Sg22

The corresponding negative group, of nitrogen, vanadium
and niobium, is rendered particularly interesting by the fact that
it is headed by nitrogen, which-—like the air, of which il forms
so large a part—pervades so many of the bodies we are studying.
What is there in nitrogen which renders it so inett as to con.
veniently dilute the fiery oxygen and make it breathable, while it
is so extraordinarily active in some of its compounds that it
enters into the most powerful explosives ¢ Soie chemist ot the
future, perhaps, will find the secret in the arrangement of its
constituent parts, which we are able only to describe,
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NITROGEN (Plate XK1 1) does not assume the cubical form
of ils relatives, but is in shape Like an egg. Relerring again to
our 1808 investisations, [ quote from them. The balloon-shaped
body (see 4 ) foats in the middle of the egg, containing six
small spheres in two horizontal rows, and a long ovoid in the
inidst ; this balloon-shaped body 1s positive, and i1s drawn down
towards the heoative body & dsee 4 B} with 1k seven-contuned
spheres, each of which has nine atoms within it—three ftriads,
Four spheres are seen, in addition to the two larger bodies : two
of these (see a4 d), each conbuinine fve smuller slobes, are
posilive, and two (see 4 ¢) contaming four smaller elobes, are
nepgative,

NITROGEN : Balloon (. e 1D
Cval i

2 bodies 0f 76 atons 40

2 s B8 o 48

Tolal A

Alomic weisht L g0

S aa »
Number weight 283 .. s

VANADIUM (Plate X11, 2) closely follows scandium, having two
types of funnels. Funnel A only differs from that of scandium by
having a globe (see 4 d) inserted in the ring of four ovoids; funncl
B has o wivatomed, inalead of 4 fve.niomed vlobe at the ton, and
slips a third globe containing twenty atoms (see 4 d) belween the
two identical with those of scandium (sec 4 ¢}, The central
globe has seven atoms 1 its middle body 1nstead of four
In this way does vanadinm succeed in overlopping scandium
by 126 aloms

VANADIUM ;3 funnels (A) of 160 atoms (. 450

3w (B}, 137 e G417
Central globe iy

Total i qrs

Atomic weight L BOBA
s : 9 .
Number weight 918 | s
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Noontuns (Plate XI1, 3} is as closely related to vttrium as is
vanadium to scandium. The little globes that scamper round
the " cigars ' contain tvelve atoms instead of eight (see 4 ¢).

The rest of the funnel is the same. | In the central globe both
the tetrabedra have “cigars,” and a central nine-atomed slobe
spins round i the centre (see 4 r), seventeen atoms being thus
added
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NIOBIUM : 6 funndls of 277 atoms 1062
Central globe g

donl 1710

Atoiiie weicht L gnoe
Number weight 1122 0 gzE0
111 o —Aluminium, eallinm and indium were examined from
this group,  They are triatomic, diamagnetic, and positive.  The
corresponding group contains phosphorus, arsenic and antimony ¢
bismuth alan belonos 1o 3, bt Was nol exanined @ they e
triatomic, diamagnetic and negative.  They have no central
globes,
AvuMiNiuy (Plate X111, 1), the bead of the group, is, as nsual,
sunple. | There are six sunilar funoels, each contning eighn
ovoide, below which is a slobe,

ALUMINIUM @ 6 funnels of 8y atoms 450
Atomic weight .. L. 20or
Number weight 456 . 2700
GarLiom (Plate X111 2} has two segments in every funnel s
in the secnient to the left a *cigar | balances a globe, equally
six-atomed, in that of the right, and the globes to right and left
are four-atomed as against threc-atomed.  In the next row, the
smaller contained globes have six atoms as against four, and
the cones have respectively seven and five, | By these little
additions the left-hand funnel boasts one hundred and twelve
atoms ds against ninely-cight
Gariiua ; Lelt segment 112 atoms
Richiseomentgn
6 funpels of 210 atoms . 100

}WEIQ

Atomic weight 60’50
Number weight 2260 .. mowap
InpDium  (Plate X111, 33 repeats the sepments of oallium
exactly, save in the substitution of a sixteen-atomed body tor
the seven-atomed cone of the left-hand segment, and a fourteen.
atomed body for the hve-atomed corresponding one in gallium,
But each funnel now has three seoments instead of two ; three
tunnels out of the six contain two segments of type A and one of
type B the remaiming three contain two of lype B, and one
Ul itvpe A
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Sepment A oy gfane
Segment B 107

Inoiun
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1oay
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3 funnels of 2 A and 1 B ([og2 + 107] 1) .,

"
a2

2082

Litane
L1400

Atomic weight

Number weight
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LThe corresponding negative group, phosphorus, arsenic, and
antimony, run on very similar lines to those we have just
examined,

PHOSPHORUS (Plate X1V, 3) offers us 4 very curious arrange-
ment of atoms, which will give some new forms in breaking up.
Two sevments are 1n each funnel, in fact the only two of
¢roup 111 g which do not show this arrangement, or a modilica-
tion thereof, are aluminium and arsenic.

Proaee MIN

Thesplort e
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IHOSPHORUS | et setimend to atoms
Right segment 43, } I
Gilannels of o2 aloms EER

Aboniic weinht L doon
Nuinber weight 238 .. ares

ARSENIC (Plate X1V, 2} resembles aluminium in having eight
tternal snbedivisions in o funnel and the ovoids which form
the top ring are idenlical, save for a minute ditierence that in
sHoniniom the aveids stand Hhe coverse Wy fromy those an
arsenic, 1t will be noted that in the former the top and boitom
triangles of atoms have the apices upwards, and the middie
one bas its apex downwards.  In arsenie, the top and bottom
ones point downwards, and the middle one upwards,  Arsenic
inserts sixteen spheres between the ovoids and globe shown
i oalumininm, and thus adde no lees than aue handred and
fortv-lour atoms to each funnel,

Arsemic : 6 funnels of 228 atoms Iico
Alomie weioht v e
Number weiphi = W meoe

ANTinoNy (Plate X1V, 3} 18 a clase copy of indium, and the
arrangemient of tyoes 8 and 8o the tnnnels i ddenticall 1n the
middle rings of both A and B 4 bipled s substituled for o unit at
the centre of the larger globe.  In the lowest body of type A the
fewar ' has vanished, and s vepresented by 4 seven-atomed
crysiailine fonm,

AXTIMONY @ Beoment A 128 atoms
Segnient B 113 atoms

3 lunncls of 2 Aand 1 B ([2e0 4113130, 1107

2 e and e oh b veni L e

doml L aine

Atomic weigiit . e
Number weioht Lo i2on
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Vi
Borow (Plate 111, 1, and Plate X1, 13

The disintegration of boron is very simple: the funnels are
set free and assume the spherical form, showing 2 central % cigac !
and four globes each containing two triplets, The central globe
15 also set free with its four quintets, and breaks at once in two.
On the meta level the “cigar " breaks up as usual, and the triplets
separate,  On the hyper level, the #cigar” follows its usual
course. and the friniels become duads and unils The alohe
tormis two guintets on the mela level, and these are resolved inlo
tiplets and duads,

6 GLowey §
Brycunes

SCaNDIUNM (Plate X1, oy

in funnel A the “cigar " and the avoids behave as in boron,
but the “balloon o 110 (K1 1), escapes hrom the funvel g it
changes to a sphere, and holds together on the proto level:
on the mefa, it yields six globes each contaming seven duads,
and these are all set free as duads on the hyper level | the ovoid
15 also set free on the meta level becoming a sphere, and on the
hyper level hiberates its contained bodies, as two triplets, two
quartets and two sextfets,

b funnel B there i cininted that belinves Tile oo G the
clabe of boron, on ¢scaping from the funnel, in which the bodies
remain on the proto level with the excention of b 63 whieh



77

escapes. On the meta level, ¢ (Plate X1, 1), ¢ assumes a tetrahedral
form with six atoms at each point and these hold together as
sexiets on the hyper level, Al the meta stage, b (Plate X1, 4 b)
Sefs fien dacan sine adomed bidlics which become free Giinlode
on the hyper. The central clobe shows a cross at ils cenbre,
with the four guintets whirling round it, on the proto level,
On the meta, the quintets are set {ree, and follow the boron type,
while the cross beeomes a quartet on the sels levell and ing
duads on e hyoeor,

Wonamionm (blate X1 23
In yitrium, on the proto level @ 110 and b 03 both escipe
from the fannel and bBehave as in seandium. The avoids ang
" cigars,” set free on the meta level, bebhave as tnh boron. he
central globe breaks up as in gold (bp. 49 and 5o}, four quartets
being set free instead of two quartets and two triplets.  Me have
only to consider ¢ 8 and d 20 (Plate X1, 4}, £ 3 is a tetrahedral
arrangement of duads on the meta level, set free as duads on the
hyper. D) 2o is an arrangement of pairs of duads at the angles
of a square-based pyramid on the meta, and again free duads
on the hyper,
Nitkoony (Blate XL 1y

Nitrogen has nothing new to show us, all its constituents
having appeared in scandinm and vitrim,
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VANADIUN (Plate R

The & funnel of vanadum reneats the 8 fnael of Geandiing
with the addition ot d 20, already studied.  In the B funoel
seandium B is repealed, wilh an addition of 0 2o and o sexien
for a quintet: the sextet 15 the ¢ of the “ mitrogen balloon
The centead globe tollows boron, save that il has § sented for il
centie: this was Bhoeed 0 lodine (b a8)

Micuinn (Plade X110 ey

Niobium only difters from vitvium by the mbroduction of
triplets for duads i e on the meta level we have theraiore
triplets, and on the hyper each tniplet wields o duad and a
unit. The only other dilterence is o the central globe,  The
tetrahedra separate as usual, but liberale erght “ cigars ! mstead
of four with fonr quartets; the central body is simple, becoming
three triads at the angles of a triangle on the meta level, and
three duads and three units on the hyper,

AllnNion (biade w1 4

The fannels let go the slobes, but the eight ovoids remain
within them, so that seven bodies are let loose on the proto level.
When the ovouds are sel trec at the meta stage they become
spherical and a aine-atomed body 1= produced, which breaks up
into triangles on the hyper level.  The globe becomes a cross at
the meta stage, with one atom from the duads at each wim in
addifion o s own, and these form four doads on the bvper o
4 unit o the centie

Galplivom (Blate X1 o8

In gallium the fonnel disappears on the proto level, seiting
free iis two contained segments, cach of which forms a cvhinder,
thus yielding twelve bodies on the proto level | On the meta, the
three upper slohes i each LB hand sopment are oo e and
soon vanish, each liberating a cigar and fwo septets, the quartet
and trad snitine. On the hvper the guactel vielas tao doaade
but the triangle persists. The second set of bodies divide on the
teta level forining a sextel aud o cross with g doad ab each aro:
these on the hyper level divide into two triangles, four duads and
2 unit, The seven-atomed coue becomes two triangles united by
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3 sinnle atom. and on the meta level these forn a ring round
the et on e hivaes fhew fom thired duads and o unii.

In the right-hand seement, the same policy s followed, the
four trinds becoming two sextets, while the central body adds
2 ihird to the number. . The second 1ing has 8 quartet inslead of
the sextet, but otherwise breaks up as does that of the left: the
guintet at the base tollows that of boron,

INDIum (Plate X111, ),

The complication of three seoments of ditferent types in each
funnel does not affect the piacess of beealine un, and indbun
fieeds little attention. A e exaetly the wame G the Lodihand
funnel of gallium, save for the substitution of a slobe conlaining
the famibiar ©oioay 7 and tws sqimiecbased svaamids B e dhe
same as the right-hand funnel of gallium, except that its lowest
body consists of two square-based pyramids and a tetrahedron,
All these are familiar,

PHOSPHORUS (Plate NIV 1y

The atoins fn the six somilar spheres in the seoments of the
phosphorus funnel are arranged on the eight ancles of a cube,
and the central one is attached to all of them. On the meta level
five of the nine atoms hold together and place themselves on the
angles of a square-based pyramid 5 the remaming four set them-



85

selves on the angle of a tetrabedron., They wield, on the hyper
level dwo trads, 8 duad, and o unit, | The renuinimg bodies e
simple and familiar,

ARSENIC (Plate X1V, 2},

Arsenic shows the same ovoids and slobe as have aheady
been broken up in aluminium (see ante) ; the remaining sixteen
spheres form nine-atomed bodies on the meta level, all similar to
those of aluminium, thus vielding twelve positive and twelve
negative : the globe also vields a nine-atomed body, twenty-hve
badics o pine

ANTIMony (Plate X1V, ),

Antimony follows closely in the track of gallium and indinm,
the upper ring of spheres being identical.  1n the second ring, 4
triplet 1s substituted for the unit, and this apparently throws the
cross ont of cear, and we have a new eleven:atomed heure, which
breaks fn into o trinlet and two gquotets oo the hyper Tevel. e
lowest seven-atomed sphere of the thice af the base is the sane
as we anet with in conper,

Vi
Ve Oorsiebha Grotns,
These croups are at the turns of the spiral in Siy Willlam
Gioolies loemniteates feee p 085 On the one side 50 carbon
with below it fianbim and sireoningg ¢ o the oiher alicon il
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Semmaninm and b Bhe cleaeiorintle dorm 8 Bibhedion
raunded al the aneles and 8 Bte denvesced belween the faces
in consequence of the rounding: in fact, we did not, at first,
recognize it ag an oelahedion, and we called it the Y corded bale,”
the nearest hikeness thal struek us. | The members of the oroup
are all fetends, il have eiobt (unnels, obening on the cieht taces
of the octahedron.  The first group is parainagnetic and posilive;
the corresponding one is diamagnetic and peeative,  The two
groups are not elosely allied 1 composition, though both Litanium
and o have in comunon the bee anlersecting telrahedn ol thee
Teamechive contree

CaRpoN (Plate 111 & and XN 1) oives us the Binedamenta
ociahedral form, which becoines 5o masked 10 Bilininm and
zirconinm.  As before said (p. 30), the protrusion of the arms in
these sugeests the old Rosicrucian symbol ol the cross and rose,
out they show at their ends the eiohl carbon fannels with then
characteristic coptents, and thos Jostily then relabionsinn, he
tunnels are in pairs, one of each pair showing three ¢ cigars,”
and having as ts fellow a funnel (n which the middle © cigar
13 fruncated, thus loosing one atom,  Bach ' cigar @ has a leal
ke body af s base, ana ap the cenbe of the oclabicdron s a
Slobe contuiming fomr atonts, coach wilhin 1t owe vl - these T
o the dividing Hoes of the faces and eaeh holds 3 bty of the
funnels towellier 1E geems g dhonsh e atomn had been
economically taken from the © croar - to form o link.  This will
be maore clearly secn when we cone to seoarale the parts Grom
each other. 1t will be noticed that the atoms 1o the  leaves | ot
the base vary 1o wivangement, henng alternadely inoa line and 1oy
triangle.

ity
CarpoN . One pair of funnels {n&ht 92 ng
cenbe 1
4 pairs of funnels of sq atoms ... 210
Atomic werght . 1101
Number weight 239 [, L sl

dinamun (Plate (11 A and XV 3 Bae o comimiete parbon
atom distributed over the ends of its four arms, a paie of funnels
with thae Linking atom being seen i each, Thon, o cach arm,

comes the elaborate body showin s re swith 3 aighiveeiohl atoms,
o
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A ring of twelve ovoids (3d) cach holding within itself fourteen
atoms, distributed among three contained globes-—two quartets
and a sextet—is a new device for crowding in material, Lastly
comes the central body (4¢) of five intersecting fetrahedra, with a
“cigar” at each of their twenty points—of swhich only fifteen
can be shown in the diagram—and a ring of seven atoms round
an eighth, that forms the minute centre of the whole, Iato this
claborate body one hundred and twenty-cight atoms are built,

Prate XV
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... = . 21
dc of BB oo L. 2

o ol ne . 168

Central globe . 128

dotat . 8o

Atomic weighi AT

Number weight 808 Lo4veo

Zirconium (Biate XNV 3 boas oxactiy the sne outline as
titaninm, the carbon atom s sinnlarly distributed, and the cential
Body s adentieal. Onlv s 2 e and d do we hnd g diffierence on
campuring them with g and . The ¢ ovoid in ziiconium shows
na less than Blteen secondary clobes within the ave contained in
the ovoid and these 1o tuin, contun alivgeiher sixtvanine sinadley
spheres, with bwo hundred  and  welve atomc within them,
arranoed o opais teindels guaniets auinfols A senist and sentpi
Finally the puaids of e ving are aleo made moee slaborate,
showing thirty-six atoms instead of fourteen. In this way the
clever builders have piled up in zirconium no less than 1624 aloms,

ZincoxiunM 0 One Uacbon atom L L
400l 212 atoms L. 8.8
i2dol s e dne
Central olobe . 108

Total .. 1624

o

Atauic weinh s

NMumber weishi Lobotas
SILICoN (Plate XV, 1) is at the head of the group which
carresnonds o cirhion on e opnosite furn of the lominiseate,
1 has the nanal eighit funnels, cortaininge fonr ovaids ina cirele,
and a truncated * cigar | bul no central body of any kind, Al

ihe funnels are alikie, .
BILICON @ 8 fnnnels of 65 aloms ton
Atomic weioht 2H8
Number weight 220 28 28

GERMANIIN (Plate MU ) chows dhe oight fanneic contain.
ing each four sepments (XV1, 4y, within which are three ovoids
and a Y cigar.  In this ease the funnels radiate from a central
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Slabe formed ol two dnlertecting feirihiedin Wil U bl
cach point enclosing 2 four-atomed globe,
LERMANIUM & 8 funnels of 156 aloms L g8

Central globe 52

Tatal L 130n

Atomic weight | oo

Number weight 1899 G daae
Prare XV
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T Plane RV o8 seniat the fanne] of seeananiinn and the
Central globe wie el with du Ulaniun, of Bve Interseciing tolm
Bedlea cairving faenly Yotenel s e Bilter. however ol the
ciehtatamed conlre on the globe thut was fonud in blaniom, and
Hience pas one hundten ang twenty aloms therein dnstead of one
hundred and bwendveeiohl Tan to miake yooin for the nececaniy
Hicrense of atorts adonte the sustern BF Sniles wiliieh e per
Ath in sine see b, s Blate X sy these opilies Ble the
funnels racdiate from the contral slobe butare only oix in nunther,
The twentyvoneaionied cone gt Hhe head o the chike we Bave
already seen in silver, and we shall acain hind it 1n indunn and
Shativan . the millars are sow i dera] thouoh ot in Brineiple,
Hie contained olnbes sieldine o cories af o fniplet guintel sexton
seplel soviet, anintel trinlor,

din. Biunnels ol dab atoims L 1o
6 sntkes of i0G . 7RO
Central globe Lt

Tatl . e
Atomic weight | ... 11810
Number weight 3221 . 118900

VoewTur Baps Groups

Here, for the href time, we hiod ourselves o hitle at isue with
the acvepted system of chemichiy, . Bluonine stands ot the head
6f 8 proup-—called the inlerperiodic - whereod the remaining
members are (see Crookes fable, p. o8 manganese, oy, cobalt,
nickel: ruthenunn, chodunn,  ealladinn . osmnon, dnidinm,
platinum. . 1 owe takee all these as group Vo we Bind that Huonine
and manganese are violently forced into company with which
they have handly any pointe of relationshin, and that they ndrade
into an otherwise very harmonious group of closely similar com-
position. Moreover, manganese reproduces the characteristic
lithium “spike " and not the bars of those into whose company
it is theust, and 1148 thus allied with lithinm, with which deed
i1 aimaost ddentical. . Buat Hihiam 1 sdaved by Uronlbes gl the
head of o group, the other members of which are polassinm,
eubidinm and coecium (ihe 1ast oot exaniined). Following these
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identities of composition, | think it 15 belter to remove Mangahesc
2nd Auorine from their incongruous companions and place them
with lithium and its allies as V o, the Spike Groups, marking, by
the identity of number, similarities of arrangement which exist,

Pranr XVik

and by the separation the differences of compuosition. 11 worth
while noting what Sir William Crookes, in his “Genesis of the
Elements,” remarks on the relations of the interperiodic group
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with its neighbours,  He says @ These bodies are interperiodic
becanse their atomic weights exclude them from the small periods
into waich the other elements (Gl and beaause then cheien)
relations with some members of the neichbouring groups show
that they are prebably interperiodic in the sense of being in
transition stived

Group V in every case shows fourteen bars radiating from o
centre as shown in fron, Plate IV, 1 (opposite p. 30}, While
the form remains unchanged throughout, the mcorease of weight
is gained by adding to the number of atoms contained in a bar.
The group 1s made up, not of single chemical elements, as 0
all other cases, but of sub-gronps, each containing three elements,
and the relations within edch subegronp are very close; moteover
the weights only ditter by two atoms per bar, making a weight
diference of twentyeeight 1o thewhole. Thue we have ey bar L

fron . e Paliadinm .. 130
Mickel e O o4
Coball . e
Ruthenium .. 119 Platinum A 240
Rhodinn L oraa Platiminn B a5n

1t will e notieed (Plate XVEL 8 0 2 ) dhiat eaeh by Bae ban
sections, and that the three lower soctions i dron, cobalt and
nickel are identical ; 1 the unber sections, iton has a cone of
twentvaiohl aloany, while cobalt and mckel have cach thiroe
ovoids, and of these the muddle ones alone aifier, and that only
in thetr upper globes, this globe being four-atomed 1n cobalt and
six-atomed in nickel.

The long ovoids within each bar revolve round the central
axis of the bar, remaining parallel with 1t, while each spins on
its own axis: the iron cone spins round as though impaled on
the axis,

IROoN (Riate IV, 1 and XNV 21

14 bars of =2 atoms . L, . 1008
Atomic weight L Reae
Mbinber weishi 295 .. LOou
18
Couaty telade XV 0 o
14 bars ol 2 atoms L 10n
Alomic weight L sa

Nuniber weioht coas o s
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Niocuer (iiate XNVEL a1

14 bars of 76 atoms | . e
Atomic weloht . edan
Mumber weioht teee .

(The weight of cobalt, us given in Erdmann’s Lebuch, s
sdzz, but Meswrs, Bacher and Sedton o Aalioe, Autudt o o0y,
2ive the weight, as the result of their experiments, as 577

The next sub-group, ruthenium, rhodium, and palladium, has
nothing to detain us. 1t will be observed that each bar containg
eight semments instead of the six of cobalt and nickel: that
rutheniuim and palladium have the same number of atoms in
their upper ovoids, althoueh n rutheninm a triplet and quartet
represent the septel of palladinm ; and that 1o ruthenium and
thodium the lower oveids are identical, thoush one has the
order © ateen fomteen, sixteen, fourieen @ and the other o
fonrtecn, sixteen, fourteen, sinteen.  One constantly ook one.
sell © What s the siomibeance of these wmunute chunges 2
Further investieators will nrobably discover the answer

RutneNioum (Plate XV, 1) ¢

14 bars of 130 atoms L 1Bgs
Alomic weinhi . raany
Number weight 1348 G 10200

Ruooius (Phate XV o o

ta bare of 1aa Aty i
Alomic weipht s
o iyt 5 rTeTe »
Nutnber weight tiie L Intas

Paviabivon (XYL 0

ta bads of iz wloms L L oo

Atomic weizhi L tana
il o e

Number weight 98¢ . s

The third subpronb, osmium, wdunn and platinoan, s of
course, maore complicated 10 its composition, but s builders
succeed i preserving fhie bar fopm, smiing the ticesory
increase bya muibiplication of contuned spheresswithin the ovoids,
Osmium has one peculiarity : the ovoid marked o (Plate XVITL
43 fakes the olace of axts fn fhe upber halt ol 1he by and the
three ovoirds, marked b, revolve ronnd il | o dhe lower bl the
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faur ovoids, ¢ revolve round the central axis. In platinum, we
Bave mmarked tun fonind s slafina 8 and sl 1L Hhe datler
having two four-atomed spheres (Plate XVILL 6 ) 10 the place of
the two triplets marked o Himay well be that what we have called

Piate AL

Plahiain o
Pl 3




90

platinum B is not a vanety of platinum, but a new clement, the
addition of two atoms in a bar being exactly that which separates
the other elements within each of the sub-groups. 1t will be
noticed that the tour lower sections of the bars are identical in
all the members of this sub-proup, each ovoid containing thirly
atums, | The upper ring of ovoids 10 indium and platinom A are

also identical, but for the substitution, in platinum A of &
Giiartet for g teinled ip dhe second aud thivd ovoids | thelr cones

are adentical containing bwentvanne atome Ble those of ailvey
and fin

COsaun (Plate XVIEL a) ¢

14 bars of 24c atoms . ., .. e

Atornic weight .. 1Baer

Number Weioht 2tde L Tonas
IRIDIUM (Plate XVIII =3 ¢

14 bavs of say atons | L . sdme

Atomic weight a9t

Number weight 2228 e
PLATINUM A (Plate XVIIL 6 a)

14 bars of pag atomis L 580

Atomic weighi L 19200

Number weight 3488 | o lonaa
Pravivus B (Plae XNV 6 b

tq bars of 2on atoms. o 3ha

Alonuc weight . e

Number weight 22ls e

YV oa.—11E Shike GrROUPS.

1 place within this sroonp b, potassinm, rubidivg
Huorine, and manganese, beeanse of thenr similanity in dnternd
compasition, . Mangnoese has fourleen spikes, ananged as in
the iron group, but radiating from a central globe,  Potassium
has nine, robidign bas sivteen in both cases radialing bron
central plobe. Lithinm (Plate IV o5 and Huorne (Phate 1V &
are the two types which dominate the group, lithium supplying
the spilte which is reproduced tn ol of them, and Huorine the
Y onitrooen balloon © which appears o all cave b, 18 Wil be
scen that the natural afhinitics are strongly marked, They are all
monads and paramagnetic : lithium, potassinm and rubidium are
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positive, while fluorine and manganese are negative,  We seem
thus to have a pair, corresponding with each other, as in other
Canes. and the andeeserinelie arann 8 lelE interneniadie and
Condrions within teel

Prare xix
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Lataion (Plate IV e il Plate AR 0y as g ainiliing i
Beautiful forn, with s asiiinl eone. or shikie s Giolt radinting
petals (1) at the base of the cone, and the plate-hke support in
the centre of which 15 a globe, on which the spike rests. The
spike revolves swiftly on its axis, carrying the pelals with it the
plate revolves equally swiltly in the opposite direction,  Within
the spike are two globes and a long ovoid: the spheres within
the sinbe revolve as g crpss welihin the ovend qie tode sohieres
cantaining sloms arranoed of fetraliedes and 4 centeal b
with an axis of three atoms surrounded by a spinning wheel of six,

LTI Bptke of 62 atoms 0
& petals of 6 atoms . 48
Urntenl tiahe of 16 aloms 16

Hoal 12

Atomie weight Lo
Number weight 887 . 7os
Porassiig (Plate KIX o) comsicte of sune radialing Hithiam
spikes, but has nol petals; i1s central globe contains one hundred
and thirtv-four atoms, consisting of the “ nitrogen balloon”
encircled by six fouratomed spheres

POTASSIUM © g bars of 63 atoms.., 507
Central globe ia

Tol . 701

Atonuc weight .. 280
Number weioh 182 e

(The weight, as determined by Richards [ Nature, July 138,
1907] s 39°714)

Rusiniun : (Plate XIX 33 adds an ovoid, containing three
spheres—two triplets and a sextet—to the lithium spike, of which
it has sixteen, and s central ¢lobe 15 composed of thvee
“ balloons,”

RUBIDIUM ¢ 16 spikes of 75 atoms L 1200
Centmal globe 330

Tola L 1230

Atomic weight ., L Bss
Number weight 1580 L Baon
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The corresponding negative group cousists only of fluorine
and manganese, so far as our investications have gone,

FLUORINE (Plate TN, 2 and BFlate XN 1) is 4 wost peculiar
looking object hike a projeciile, and oives oue the impression
of being ready to shoot off on the smallest provoestion. | The
cight spikes, reversed funnels, coming to a point, are probably
tesponsible for this warlike appearance. The semainder of the
body s occupied by two 1 balloons

FLUORING & 8 upilies of re alomns 120
2 balloons 200

1 otal . 340

Alomic weihit L thoo
Number weight 200 L. 1EEE

Mancanzon (Diate NV oy hug doptesrs anities oadiating
from 3 cennal “balloon

MANGANESE @ 14 spikes of 02 atoms 882
Central balloon 110

Toml gg2

Al werght L mano
Niumber welaht a8s e
X,

We have now to consider the breaking up of the octahedral
groups, and more and more, as we proceed, do we find that the
most complicated arrangements are reducible to simple elements
which are already familiar.

Cappon (e L o and XV 1)

Carbon is the typical octahedron, and a clear understanding
of this will enable us to follow easily the constitution and
disintegration of the wvarious members of these groups.  lis
appearance as a chemical atom is shown on Plate 11 (opposite
p. 29}, and see Plate XV 1 (p. 82}, On the proto level the chemical
atom breaks up into four segments, each consisting of a pair of
funnels connected by a single atom; this is the prowo element
which appears at the end of each arm of the cross in titanium
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and zirconium.  On the meta level the hve six-atomed ! cigars
show two neutral combinations, and the truncated * cigar” of
five atoms 18 also neatral: the “leaves © vield two fonms of
triplet, five different types being thus yielded by each pair
of funnels, exclusive of the hinking atom. The hyper level has
triplets, duads and units.

Tivaniom (Blae 111 6 and X4V 0 5y

On the proto level, the cross breaks up completely, setting
free Lhe pairs of funpels with the hnlline alom (g and 0], ae an
carbon, the four bodies marsed o the bwelve marked & ana the
central olobe martked ¢. The latter breaks up again, setling free
s Bue jntersecting cigar benning tetrabedrn, which follow thesr
usual course (see Occultum, p. 44). The eight-atomed body in
the contre mabes o ving o seven aloms connd 2 central one, ke
that 1n occultum (see p. 24, diangram B), from which it only
differs 1n having the central atom, and breaks up similarly,
sciiing the cenbial atarm free. The ovoid ¢ sels Bree s foane
contained slobes and the aveid o sers dres the Three within 04
Thus sintveone broto elements e vieldea by tlanium, On the
meta level ¢ (tilanium 3) breaks up into staclike and erucifonn
bodies: the component parts of these are easily followed @ on the
hyper level, of the four forms of triplets one behaves as in carbon,
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and the others are shiown, o, b and 71 the cruciform guintet
yields a ftriplet aiid o duad, ¢ and d: the letrabedia vield two
triplets @ and &, and two umils ¢ the septet, o triplet o and o
dtmiriet d O e metn Teeel Hhe bodies from 0 Behave Hike (hey
toitiviients G aodin each o Shows W dioitels ane o oevten
breaking np, on the hyper level, into four duads and two triads,

£

ZIRCONIUNM (Plate XN o o3

Zirconium reproduces in s ¢ the fowr forms that we have
already Bollowed 1o e correspanding ¢ of Blaninm, and ag
thear are oud free ou dhe Broto devel and follow the Gime poniae
G the melr and hvoer levels, we neod nol vepeat them, dhe
cential mlobe of sirconing ¢ deld hree 18 nine contained bodies
cight of these are siinilar ang ave Bouved i the duvgram - 1 will
be observed that the central body is the truncaled “cizar @ of
carbon @ their bebuvionr on the el and hvper levels b5 oasiiy
tollowed there, The central spherve is also tgured : the cigar
follows its usuad course, and 1is companions unite o 4 sexiel
and an weter The J aeoid Hberates fve bodies, fonr of which
e Bave alvedds seest g Blaniom, a8 the crosses and sestet of
sodivm, and which are fisured under titanium ; the four guartets
within the larger globe also follow a sodium model, and ae
diven again,
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Sibteon faie VD Y

1 Silicon the oonids are ced dree fram the funnedls o e
proto level, and the truncated  cicar” plaving the part of a lead,
19 adso hberited. Thie and fthe four tciedisl winel sacane
from their ovoids, pass along their usnal course, The quintel
andd auariel venvnn tooether, and fovm o nineatomed bade o
the meta level, yielding o sextet and 4 triplet on the hyper.

Grrsaninn blade XV o )

The central globe, with it two © cigar heaning tetrabiedi,
neadl ot deliy e e delabedes are aol free and follow the
seealium disintegialion, and the contral Tour atoms s e soding
croves thar e B dn tiania . e voids (XN ) are Liberaied

3

on the proto level, and the " cigar ' as ysual, bursts its way
theough and goes alone Hs accustomed path. 3 he others reimain
hinked on the meta level, and break up into two triansles and 4
quinted on the hvoer,

i iplae BV s

Here we bave only the spbe (o consider, as the ftunnes are
the same as i sermanium, and the central globe s that of
titaninm, omitling the cight atomed centre. The cone ot the
spilie we fuave had o silver (sce b 2og. Mavs and il g set e on
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the prote devel Phe gl a0 s gine Bocaines | Liroe shiere,
Seith the ainade canlel e the seaiee the remmainie sy badies
circhine round 1t on differing planes.  They break ub as shown.
Chin s Bn)

inoN (Phde IV g and XL oy

MWe have already dealt with the alhnitics of this peculiar
group, and we shall see, in the disintecration, even more clearly,
the cluse relationships which exist according to the classibcation
which we here follow,

The fourteen bars of iron break asunder on the proto level,
and cach sets free s vontentes oq cone and three ovoigs, which as
usual, become spheres. | The twenty-cight-atomed cone becomes
a four-sided ligure, and the ovoids show crystalhine contents.
They break up, on the meta level as shown in the diagram, and
are all reduced to triplets and duads on the hyper level,

Conaly dbiate XV a0

The ovoids in cobalt are identical with theose of won; the
higher oveids, which replace the cone of ron, show persistently
the crystalline forms so noticeable throughout this group,

HMickEL (biate KNI 5

The two additional wioms g bar, which siohe sepatuie
nickel from coball, arve seen in the upper sphere of the cential
ovoid.

Burnrwioa (Plade XVEIL 13

The lower ovoids 1n ritheninm are identical in composition,
with those of fron coball and nickel and may be shidied nniler
Iron. The upper ones only differ by the addition of a tnplet,

Ruoniva (Plate A VI 23

Rhodium has a septet, which s to be seen in the ¢ of Litaninm
(see 4 in the tianium diagram) and differs only in this from 1ts
sroup.

Pavianiun (Plare XV oy

in palladium this septet appears as the upper sphere in every

ovoid of the upper ring,
7 ‘
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Osnroa (baate KV oy

M bave here uo new constiiuents ¢ the aveds are el ree
on the proto level and ithe contained olobes an the sneta ol
being of familiar forms, The cigars, as usual, break lree on the
proto level and leave their ovoid with only fon contaned
Shhieres, which anife dnto Bwo sinearnmed bodies as in Gilieon
faoe abovel,

Iriiunm (Plate XVILE 50

dhe tuentveoneatomed cone of siiver here veappears, ang
s proceedines oy be followed under that metal (cee dinoran
p. 720, May). The remaining bodies call for no remark,

Praninun (Plate XNILHL o).

Again the silver cone is with us. The remainine bodies are
set frec on the proto level, and their contained spheres on the
mata,

Litatum (Plate IV, 2, and XIX, 1),

Here we have some new combinations, swhich recur bers
sistently 1n its allies.  The bodies o, in Plate XIX, 1, are at the
top and bottom of the cllipse ; they come to right and left of it
in the proto state, and each makes a twelve-atomed body on the
metn lovel,
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The Bee Bodies withie b elbipae Hade enids aod e
sevtels chow twe swhich ave hawe had before @ o, which beliaves
like the aguntet and guartet in silicon, after their junclion,
and Bowhick we have had i non The tan bodies @ oare g
variant of the square-based pyramid, one atom af the apex, and
twe at each of the otheroancles, The olobe, e s a new form,
the four teirahedrn of the proto level making a single twelve.
atomed one on the meta, The body a sphits up into {riplels on
the hyper ; b and d follow their iron and silicon models: d yields
fonr duade and o umit ;e brealis o loue guariets

Porassiun (Plate XIX, 2}

Pabasaium veneats the Lt anile  the vential slobe shouy
the " nitroven balloon swhich we alveady know and which s
surrounded on the nroto level with six tetrahedra, which are set
free on fhe gntts and belite o dn coball. Benied we hase
tothing new,

Rumpioar (biate XX o

Again the lithium spike, modifed sliehtly by the introduction

of an ovold, in place of the top sphere; the forms here are sote.

what unusual, and the triangles of the sextet revolve round each

other on the meta level: all the triads break np on the hyper
ievel nte duade andg ot
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Fruoming (Blate IV, @ aneg Plate XNV 1)

The reversed funnels of fluorine split asunder on the proto
tevel, and are sel free, the ¢ balioons | alsa fleating off o
dependently.  The funnels, as usual, become spheres, and on the
meta level set free their contained bodies, three guartets and a
triplet from each of the eight. The balloons disintegrate in the
vstial way,

ManGanese (Phite XV oy

Manganese offers us nothing new, being composed of
“libunn spikes  oand “matrosen balloons

2.
Vi.-THE STArR GROUPS,

We have now teached the last of the gronips as arvanged on
Sir Willlam Crookes” lemniscates, that forming the  neutral
column: it 18 headed by helium, which 18 swi generis. The
remainder ave in the form 6f 4 Hal star {see Plate 1V, 4} with o
centre forned of Bueiniersecting and ¥ clpar L beaninp tebahodea,
and six radiating arms. Ten of these have been observed, hve
pairs in which the second member differs but shghtly from the
first o they ave © Neon, Mela-neon: Argon, Melarson : Brypton,
Meta-krypton . Xenon, Mebsxenon ;. Kalon Metackulon . the
last pair and the meta forms are not yet discovered by chemisis.
T hese all show the presence of A periodic o ! taking oo arog of
the star 1h each of the hive pairs, we God the numnmber of atons (o
be as follows:

40 99 224 303 489
47 106 223 S0 406

Lowill be obacrved (hatl the meta formn th cudh case shows
sevent miore atomd thaa s fellow,

HeriuM (Plate HI, 5, and Plate XX, 1) shows two “cigar -
bearing tetiahedoa, and tuo hyvdioven biinpeles, the tebrahiede
revolving round an egp-shaped central body, and the trianples
spimine on their own axes while performing a simslar revoliiion,
The whole has an attractively airy appearance, as of a fairy
element,
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Two tetrabedra of 24 atoms
Two Biansles ol B atome
Central egg

dotal

Atonmie weisht
Number weicht 1o

Prave Xx

s
o

72

5 a4
400
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NEoN (Mate KX, oand 60 has el asins an the nattern shiown
in 2 cadinting prom the centeal slabe,

NEON @ Bixarms of a0 aloms
Central tebrahedrs

Tatl

Atomic woishin L e
Number weight 22 . ues

Mrera-Neon (Plate XX, 5 and 6] differs from its comrade by
the insertion of an additional atom 1n each of the proups included
in the second body within its arm, and substituting 2 seven-
altined groun for sne of the baplels 1 heon
Muma NBEon | S amng of 49 st
Lentodl lelrabheaia

Lol

Atomic weight |
Number weight 92

ARGON (Plate XX, 4, 6 and 73 shows within its arms the b 03
which we met in nitrogen, vitvium, vanadium and nobium, but
uot the “balloon.” which we shall find with it in keypton and its
congeners,

ARGCON § Six avims of og stome | L Rou
Ceptial olialiedyn tou

Alomic weight
Number weight 71s

MpErarcoN (Plite XX, 5 6 and 7} agan shows only an
additional seven atoms 1n each

MATARGON | 514 arms o6 100 aloms . 66
Centoal feteabedem 120

ol o vl

Atomic weight L
Number weight 20 42
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Reveron (Plate XKL 1 and 4 and Plate XX € and 7)
contains the nitrogen " balloon, clongated by its juxtaposition
tibon, Dhe cential folvahedrs apbeay oS usual

KRYEFTON @ Sax arnie of 204 dlonis o 13
Contial tehiahodn 100

doid i

Alomie weinhd L Broo
Number weight * o2 L. 813
META-KRYPTON differs only from keypton by the substitution
of ¢ for v in each v of the sty
MEra-KRyeToN : Six arms of 2371 atoms ... 1380
Uental tetiabedes 100

Total L Rae

Atomic weight
Number weight 2208 . 8360
ZENoN (Pl WRT e oand 4 and DPlate KX 6 g o) bag
peculiantty shared only by kalon, that 2 and 3 are asymimetrical,
the contve of one baving thivee aloims and the centre of the alher
two. s this done i order 10 prescrve the difference of seven
froun it comade ¢

ZENON S deie ol d6s aiame L 2s
Uenieal telrahody 120

Tl L e

Atoinic welvhn .. 1290
Dumber seiohl Saas L 12700

META-ZENON differs from zenon only by the substitution of
two ¢s for a4 and 3,

META-ZENON @ Six arms of 270 atoms G 2220
’ Central fetmabedsn L L e
Byl . e

Atomie weight e

Number weight =240 .. 1bgbo

Katon (Plate XXI1, 3 and 4 and Plate XX, 6 and 7) has a
curious cone, possessing a kind of tail which we have not
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observed elsewhere @ o and v show the samie asviiielry as i
zenon,

KALON @ Six arins of 189 atoms L 2o
Central tetrahedia 1o

ol L anng

Alomic weioid .

Number weicht do8s L. 10060

Prate Xl

Kmf;&‘fm« Aol

e - N
g@%\ 00’/ 00 \eg/ \

= m = Kalow
@@(%) @ . 60 s

Dlela B ale,

o
Kevion o M’}
el - Xerion

2
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META-RALON again substitutes two 2's for 4 and v,

META-KALON @ Sixarms of 406 atoms . 2058
Lentral tetrahiedia 130

Tl e

Atounic wainly L
Number weight 2950 172
Ly g tew alowis of kalon and meta-balon have been found
11 the air of a fair sized voom,
1t does not seem worth while to break up these clements, for
thelr component sarts are so tunihiae.. The complicated grouns
L rre, BoGn and ¢ roe have all been fully dealt with oy
proceding paoes

dhere vemnins now only taduum, of the clements which we
bave oo far cxamined and that sl Be now deseribed and will
bring to an end this series of observations. A piece of close
and detaled work ol this kind, although pecessarily imperfect,
will have ity value iy the fabure when seience along 18 s Loes
shall have confirmed these researches,

It will have been observed that our weights, oblained by
counting, are abmest invariabiv ellohitiy 1n extese of the orthodox
ones ¢ itis interesting that 1o the latest report of the International
Commission (November 13, 1907), printed in the Procecdings of
fhe Uheinien! Bocsoly of Lonaon Vol KNIV, Mo s and dasded o
Tanuary 25, 1908, the weight of hydrogen 1s now faken at 17008
instead of ot e Fhis would shishily padse ol fthe ortbodox
weights s thus aluminium rises from 261 to 27'1, antimony
from 1igrog to dooos, and SO DN

hal
Rapiuu,

Radium bas the lorm ol a tetrahedran, and 1t i in the leirae
hiedral groups (see article IN) that we shall hnd its nearest
congeners ; caleium, strontimm, chromivm, molybdenum re
semble it most closely in general internal arrangements, with
additions from zine and cadmium.  Radium has a complex
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central sphere (Dlate XX extraordinanly vivid and Ihving
the whiriing motion is so rapid that continued aceurate obsers
vation is very difficult; the sphere is more closely compacted than
the centrepiece in other elements, and 15 much larger in pro.
portion to the funnels and spikes than 1s the case with the
slemants above named © teferenoe 1o Plate V1L will shiow tha

PlaTE HAlL

Hoelian e Salons

in these the funnels are much larger thao the cetitres, whereas in
radium the diameter of the sphere and the length of the funnel
or spike are about equal. 1ts heart consists of a globe containing
seven atoms, which assume on the proto level the prismatic {orm
shown in cadmium, magnesium and sclenium,  This globe s
the centre of two crosses, the anms of which show respectively
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Round this sphere are

three-atomed and two-alomed sroups,

arranged, as on radi, tweaty-four segments, each containing five

bodies—four quintets and a septet—and six loose atoms, which

Hoat horizontally across the mouth of the sesment ; the whole

sphere has thus o kind of surface of atoms,
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these six atoms in each segment gather together and form a

il Cigar.”

in the rush of the streams presently to be described

one of these atoms is occasionally torn away, but is generally,
1 not always, renlaced by the captuce of another which i Hung

into the vacated space.
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Fach of the fon lunnels dnens oo nsnal on oue fiee of the
fetrahedion, ang they recemble the funnele ol chanthin gng
molybdenum but contain three pillars instead of four (Plate XX1T113
They stand within the funnel as though at the angles of a triangle.
not side by side.  The conitained bodies, though nuinetois,
contain forms which are all famihar,

The spikes alternate with the funnels, and point to the angles
of the tetrahedron as in zine and cadmium ; each spike contains
three " lithium spikes "' (see Plate X1X) with a ten-atomed cone
or cap at the top, Hoating above the three (Plate XXIVY,  The
“opeials oo eiears O pl Bhiam evier dn the cential globe i
the Heatine atoms and the fonratomed droups which form he
lithium ¢ plate ' may be seen 1n the tunpels, so that the whole of
lithium appears in radium,

So much for its composibion.  Buol o vers seenhiar vesult 5o
far unobterved olsewhere, arides from the exteanrdinnily ranid
whirling ol the cential sphere. A Eind ol vories ds {oried, and
there is a constant and powertul indraught through the funnels,
By this, particles are drawn in from without, and these are swept
round with the anhere, thely temperature becoming much raiced,
and they are then violently shot out through the spikes, It s
these jets which oceasionally sweep away ab atom from the
surface of the sphere.  These * particles” may be atoms, or they
may be bodies from any of the etheric levels: in some cases
these bodies break un oand form new combinations. In Bl
* lithium seems like a kind of vortex of creative activity, drawing
in, breaking up, recombining, shooting forth—a most extra-
ordinary clement.

‘?*“*{3 £y i

Larrion :oa funoels of 618 atomes il
4 ospikes of 100 atoms.. . 700
Central sohere . Hig

dotd L aoby

Atomic weight .
J i weisht 2007 :
Number weight 2027 . L s
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Much discussion has taken blace, especially between physicists
and chemists, over the nature ol the substances with which all
space must according to selentihe hyvpolhesis, be Bled tine
side contends that it {8 inhaotlely thinner than the thinnest gas,
absolutely frictionless and without seight @ the other asserts that
it 15 denser than the densest solid. In this substance the ullimate
atoms of matter are thought to Hoat, like motes in a sunbeam,
and light, heat and electricity are supposed to be ifs vibrations,

Theosophical investizators, using methods not al the disposal
of physical science, have found that thus hypothesis includes
under one head two entirely ditferent and widely separated sets
of phenamﬁﬁa. ‘Uhey have been able to deal with states of
matter Hisher thars the macenie aad have sbeerved thiat 1 G by
Hicane of sibiabions of Hhie Baer anatier thal Bobt heat and
elecinicily. munitesl themcolves to ue. Beaing that mwalter an
these higher slates thus performs the functions attribuled to the
ether of science thew have inerhans nnadviaedivi called these
states etherio, and have thoe letl thenwelves without a convenient
name ior that substance winch fulils the other part ol the
scientific requirenmients

1.0t ns for the moment name this substance gofion, sinee it
fills what e are in the habit of ecalling empty space.  What
malapraketi, or  mother-matter,” is to the inconceivable totality
Of universes Bonlon d bo o badticnlas pverse  not te Gy
solar syetem merely but to the vast unit which mcludes all visible
sins. Between botlon and miobipraloln there anust be vmioog
stages, but we have at present no divect means of estimating their
number or of knowing anvthing whatever about them,

10 an ancient seenlt beatiae onever s pegd of 8 Sonine
lees aoinitund fuid 0 wiiieh eviats evervahiore and folme the Bing
foundation on which our solar svelemy ds built. | Outdide the
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Iatter, it 1s found in fts pristine Bunty anly between the clars Tanns!
nf the univerde. . . As ity subsiance 18 of a different kind from
that known on earth, the inhantants of the latter, seeing (ironah
i, believe, in their illusion and ignorance, that it is empty space,
here s v oue Bnoors brandih of vond space o the swhole
boundless universe. ¢ The mother-subsiance | is said, in this
treatise, to produce this wther of space as its seventh grade of
denisity, and all objective suns are said to have this for their
Yanbilanee

To any power of sight which e can bring to bear upon it
this koilon appears to be homogeneous, though it is probably
nothing ot the kind, since bomoreneity can belong o the
mother-substance alone, 1t 1s out of all proportion denser than
any other substance known to us, infhnitely denser—il we may
be pardoned the expression: so much denser that it seems to
pelong to another type, or order, of density, But now comes the
startling part of the mvestioation & we might expect matter to be
aodenuibention of thie kodon 3t s notliog of the Mind. | Malter
ool inlfm,“ bt the absence of koilon, and at lirst sicht, matter
and space appear to have changed places, and empliness has
Decoime solidity, coliiity Bl hocnime enpiiness,

10 help us to understand this clearly let us examine the vl
mate atoen of the phyvsical plane (see v osoal . 1L is composed
of ten rines o wires, wihiel e side by side, but never touch one
another, L one ol these wives be faken avay from the alom,
and be, as it weve, untwisted from its peculiar spiral shape and
faid oul on a fial surface, it will be seen that it 18 a complete
circle-—a tichily twisted endless cotl. | This codl is itsel! a spiral
Eoaiaining 1hEs tures s van Be anionnd and Wi they mabe
2 mueh larger cirele, . This process of unwinding may be again
performed, and a still bigeer civele obtained, and this can be
repeated B the sewen sets of andeille are all nsoond o e
have s hnge cncie of the bintest Gmacinable dots, Blhe vearls
threaded on an invisible st Lhese dobs are 80 inconceivably
small that many millions of them are needed to make one
ultimate physical atom, and while the exact number is not
readily ascertainable, several ditferent lines of calculation agree

£ Onoied in  The Seeret Diooteine " 11 B Blavatshy, |, aon,
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10 imdhoating 3 as closely approxamate to the almbstinconceivable
total of fourteen thousand mllions.  Where higures are so huge,
direct counting is obviously impossible, but fortunately the
different parts of the atom are sufhciently alike to enable us to
make an estimate in which the margin of eror 1s not likelv {0 be
very great.  The atom consists of ten wires, which divide them.
selves naturally into two groups—the three which are thicker and
foore seanunent and the seven Uunner anes which corfesong
to the colors and planets.  These latter appear to be identical in
constitution though the forces Howing through them must
differ, since each responds most readily to ils own special sel
of vibrations. By actual counting it has been discovered that
the numbers of coils op spuilie ol the fisl order o each wive
15 1680 ¢ and the probortion of the ditlerent orders of apivkile 1o
one another s equal in all cases that have been examined, and
correspond with the muunber of dols s the nltimate soiriile of
the lowest ovder. dhe ordmary seventold sule works guile
accurately with the thinner coils, but theie is a very curious
Lariation with rooard 1o the et of thaee Ad gy be seen from
the drawings, these are obvionsly thicker and more prominent,
and this dudtense of Sive B8 produced by an augienialion a0
slight as to be barely perceplible) wm the proportion to ong
another of the dillerent orders of spirillic and 10 the number of
dote 1o the lowesl.  This dogmenialion, vnonnbing ot present
to nol mare than ootziied of the whinle of cich cice, supoests
the unexpected poadibilily that this portion of the alom oy
be somiehow actually undergoing a change-—may in fact be in
process of growth, as there is reason to suppose that these three
thacker spirals enioinally recembled the vithers,

Buice bbsemvation shows us that cach phvsicsl alom s
represented by forty.pine astral atoms, each astral atom by
fortvenine anental atoms, and cach menial atom by forbveune
of those on the buddhic plane, we have here cvidently several
lerms 0 o teoulag DloBEcsaive seiies, andl the naturdd bresinoplion
is that the series conlinnes where we are no longer able to
observe it Fuarther probability s lent to this assumption by
the remwkable fact that—if we assume one dot to be what
Cortesnondds B an atoin on the severth ar dnohest of | oay
planes (as s supgesied in The ducient Wisdow, p. 42) and then
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suppose the law of multiplication to begin its operation, so
that 49 dots shall torm the atom of the next or sixth plane
2401 that of the hith, and so on-—we find that the number
indicated for the physical atom (49%) corresponds almost exactly
with the calculation based wpon the actual counting of the coils,
Indeed, it seems probable that but for the shight srowth of the
three thicker wires of the atom the correspondence would have
heen periect

It must be noted that a physical atom cannot be directly
broken up into astral atoms. I the nnit of force which whirls
those millions of dots inte the complicated shape of a physical
atom be pressed back by an effort of will over the threshold of
the astral plane, the atom disappears instantly, for the dots are
released,  Bul the same unit of force, working now upon a
higher level, expresses iself not throueh one astral atom, but
through a group of 49, If the process of pressing back the
nrit of torce is repeated, so that it energises upon the mental
plane, we lind the group there enlarged to the number of 2401 of
those higher atoms, Upon the buddhic plane the number of
atoms formed by the same amount of force is very much greater
shill-probably the cube of 49 instead of the square, though they
hiave not been actually counted.  Therefore one physical atom is
not composed of forty-nine astral or 2401 mental atoms, but corre
spoads to them, in the sense that the force which manifests
through it would show itself on those higher planes by energising
respectively those numbers of atomns,

The dots, or beads, seem to be the constituents of all matter
Gfowhich we, at prescol, know anvibing s asteal. mental and
buddhic atems are built of themy, so we may fairly regard
them s fundamenial mats, the basis of aatter,

These units are all alike, spherical and absolutely simple in
construction.  Though they are the basis of all matter, they
are not themeelves matier © they are nol blocks but bubbles
They do not resemble bubbles floating in the air, which consist
of a thin 6lm of water sepasating the ain within them from the
4t oufside, so b tbe Bhn bae bedh o an onler and g lnner
surinece. . ‘Their analopy s rather with the bubbles that we see
rising in water, before they reach the surface, bubbles which may

5
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be said to bave only one slitace. that of the water which s
pushed back by the contaimed air. Just as such bubbles are
not water, but are precisely the spots brom which saler 15 absent,
So these aniis are not bodlon but the abeence of bodenahe
only spots wihiere it 18 not-—specks of nothingness Hdoating in 1t
S do speak fon TR iderior of thece Shace bubibles §s an Gbenloge
void to the highest bower of vision that we can turn upon thent

That 15 the starthng, wellomigh inceedible, tact, | Matter s
nothingness, the space obtained by pressing back an intnitely
dense substunce . Fohat @ divs holes 10 space” ol o veiity, aid
the holes are the uiry nothingnesses, the bubbles, of swhich
“solid ! universes are built.

What are they, then, these bubbles or rather swhal is their
content, the force which can blow bubbles 10 4 substance of
infinite density @ Phe ancients eallod thal force e breath o
a graphic symbol, which seems to tmply that thev who used
it had seen the Bosnne mmocess, bad seen the L oGos when
Ble brcathed snto the f salers of space’ apa made the bubbles
which bald universes,  Screntists may call this o Foree | by
What panies they will nmapes e adline . te GG Thensaniiate
ok he Theath of the Togos s Boow aol shether of the
Looos of tns solur svsieny or of G vel mlehiioy Boing . e
latter would seen the move hkely, since 3u the aboveaated
occult treatise all visible suns are said to have this as their
Substance
. The Breath of the Locos, then, s the force swhich hils these
spaces: His the force awhich holds them open against the
fiemendons pressure of the koilon . they ave full of His Lile,
ol Hbmsalt, snd oversthing we eall anatlen, ou however fauh
o lowe o Blane G shebiet wllD Gl Hlie s o faaes
ol Hle dhe Beoks aath wlneh He biabds Bl piverae e Bl
very lile scattered  thvoneh space s druly a8 gt svaitten . o
establiched s maverse wilh o portion Of el A
when He draws in His breath, the waters of spaece will elose
it abaun, and the uaiversse sl e disabpoaied. HE Gs oy
a brcih

he outbreathing which makes these bubbles s quite distine!
from, an lone antecodent (o, the dhaee oilpourings, or Lalee
Wianes an fanihig B the thedsanbieal dlavent The Buae ije
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Wive cutches i those Bnbbiey el wliele them snte the G
arrangements wiiich we call the atoms of the several nlaines,
and asgreeates them intg the molecules, and on the physical
e ando the chonen clemenis. The worlds e bl aut ol
these votds, these emplinesses, which scem to us  nothing  but
are divine force. 1 is matler made from the privation of matter,
How true were HP B statements in @ The Secret Doctrine 7
“hlatter 18 nothing but an aooresation of atoimic forces’ (1, 108)
Buddha tancht that the pramitive substance s eternal and
inchangeable, 1t vehicle 1s the pure luiminous wther, the
boundless inhnite space, not a void, resulting from the absence
of all forms, but o the contrary, the foundation of all forms "
[, 4oz

Hosw vividly, how unmistakably this knowledge brings home
to s the treat doetrine of Maya, the transilotiness and nnreality
of carthiy things, the niterly decentive nature ol apbearances !
When the candidate for mitintion sees (not merely helieves,
remember, bul actually sees) that what has always before seemed
to Him empty aonce gn in reality 4 solid il oF Snpaneaivabil
dendidy, mod that The matier whiteh s abmedred g B iR Gl
rangible and certain basis of things s not only by comparison
fenons as gossamer (the " aweb | sbun by @ Bathero Mother '),
but 1o actually composed ol emptiness and nothingness s itself
the verv negation of niatter - then for the first time he thoronshly
appreciates the valuelesshess of the phyvsical senses as auides to
the teuth, Net even more clearly still stands out the glorions
certainty of the immanence of the Divine; nol only is cvery.
thing ensouled by the LoGos, but even it visible manifestation
i3 Literally part of Him, 18 built of His very sithstance <o that
Matter a8 well as Spinit becomes sacred to the student who really
understands,

The kotlon tn which all these bubbles are formed undoubtedly
represents o part, and perhaps the principal parl, of what science
describes as the Inmintferous wther,  Whether it is actually the
bearer ot the vibrations of light and heat through tnterplanetary
Space 1o oas vol undetornuued. M cerbun that these vibrations
impinge ubon and are borceptible fo o bodily senses only
through the ctheric matter of the phosical plane. But this by no
means proves that they are conveyed through space in the same
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manner, for we know wvery litfle of the extent fto which the
phvdieal etheric anatler exinic an anterplanetire and intersielian
space thourh the exanunation of ieteoric matier and Bosmiae
dust shows that at least some of it s sealiered there

The scientiic theory is that the ether has some guality whneh
drablan 1 e beapeit At 0 ol dennite velaelio Liicea s
waves of all lenoths and intensities——fthat velocity being what s
commonly called the speed of Light, 100,000 miles par second.
Quite probably this may be true of kotlon, and i so 1t niust also
be capable of communiculng those waves to bubbles or agprenn.
tions of bubbles, and before the light can reach our eves there
must be a downward transference from plane fo plane similar to
that taking place when a thought awakens emolion or canses
action

In a recent pamphiet on ¢ The Density of Ather, Sir Gliver
Lodoe remarks '

7 Just as the rafio of mass to volume is small in the case of a
solar system or a nebula or a cobweb, I have been driven to
think that the observed mechameal density of matter s probably
an excessively small fraction of the total density of the substance

ar acther contained in the space which it thus partially occupies
~—the substance of which it may hyvpothetically be held to be
coinbosed,

* Thus, for instance, consider 4 mass of platinum, and assume
that its atoms are composed of electrons, or of some strucinees
not wholly dissimilar : the space which these bodies actually hil,
as compated with the whole space which in a sense they “occupy
s comparable to one tenamilhionth of the whode aven inuile cach
alomn s and fhe Draction e ol aaaller 1 M pefers fn the vibl
mass.  So that a lund of minimuin estimate of wtherial density,
on this basis, would be something like ten thousand million
Himed that of slatinum !

And further on he adds that this density may well turn out to
be Bty thousand milhion Hnes that of slainum, L he depsens
matier known,' he says, fis trivial and gossamer-like compared
with tho minodibed wiher in the same snace

Increcible as this seems 1o our ordinary ideas, it 1s undoubtedly
an understatement rather than an exaggeration of the irie pro-
portion as observed 1 the case of koilon,  We shall understand

¥
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how dhie can Be co it we remembor Tt Boslan seoms absolulely
homogeneous and solid even when examined by a power of
masnification which makes physical atoms appear in size and
SPranoorient Bibe eelases Seattered ver o lnnely noor, and
when we further add to this the recollection that the bubbles of
which these atoms in turh are composed are themselves what
may be not inaptly called fracments of nothingness,

in the same pamphlet Sy Oliver Lodge makes a very striking
estimate of the intrinsic enerpy of the wiher, He save : ! The
total output of o mullion-kilowatt power station for thirty million
vears exists permanently, and at present inaccessibly (n every
cubie millimetre of space.  Here again he 18 probably under-
eatmling the stubendous rath,

1t may naturally be asleed how, 1 il this be so s pocable
thut we can move about freely in o solid ten thousang milion
times denser, a3 Sir Oliver Lodee save than platinum,  The
ahvious answer Gg thad wehere densiiios dilice aifticiently, they
san move through each other with perfect freedom ; water or
sie e pass throush cloth gl can pass dlwoudll water o an
astral form passes unconsciously through a physical wall, or
through an ordinary human body: many of us have scen an
actral torm walk theoush 4 phvsical neither Being conscious ol
the passage : 1t does not matter swhether we say that o chost has
passed through a wall, or a wall has passed through a ghost,
A gnome passes lreely through a rock, and walks abont within
the earth, as comiortably as we walk about 1n the anr. A deepor
answer 1s that consciousness can recognize only consciousness,
that since we are of the nalure. of the 10O we can sense only
those thimes which are also of His uabiee. | These bubbles ane
His essence, His e, aned, thereiore, we, swho also e pant ol
Flin, can see the mmatter which e binlt of his substanee, fon all
farms are but manitesiations of Him.  The kotlon s to us non-
manibediation, beeanse we ve nat anlolded . sowers which
enable us to cogmise i, and it may be the manifestation of a
lotticr order o Locor alierty bevond oure e

A none of ot inveshicaiore can raice s conccinncness fo
the highest plane of our nmiverse, the aditativa plane, it may be
Of interest to el bow o bossibie for Fhen 10 sl Whiat iy
very probably be the atom of that plane, Thal Lhis may be
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wrdarstond L s cosentl Lo reimenbey Uhal Bhe power of imagnih.
cation by means of which these experiments are conducted 15
guite apart from the Giculty of functioning upon one aor other of
the planes The Bide s ahe recnll ol o slol ane sradial nainla
Micht of the SeiE whiie fhe foriner s serely 4 sseeinl deve et
of e ol e seany Beverd o S . A1 (e Blasee Ges
found 08 heve dnad g snich ae e alher Bk G and
o charoens hie siehe unnl be can see thelr Ginlest aloms he
can make a study of them, even though he may as vel be far
trom the level necescary 1o enable hun lo undersiand and innchion
upon. the higher planes as a whole, or to come into touch with
the slopions Intellivences wha vy those diome nbn vehieles
tor Themselves,

A pardid anslooy may be found an the posibion of 1he
astronomer with regard 1o the stellar nniverse, or let ys say
the Milkv Wav,  He can observe ifs constituent parts and learn
a pood deal about them along vanous hines, but it 15 aboolutely
tnposaible for b o see 1l gy a0 whole o oulside, or 4o
forin any pedtail concention ol Hg fiue shiabe, and o Bnow
what 1t really 15 Suppose that the universe 1s, as many o
the ancients thought, some mconceivably vast Being, it s
tticrly amposabile for us here an the pmidst of L o Enow
what that Being 1s or s doing, for that would mean raising
ourselves to a heioht comparable swith His: but swe may make
extensive and detailed exanmomation of such varticles of His
body as happen 1o be within our rewch, for that means ooly
the malent nse of paswers and hachipery glieady At oy
Comimaid,

Lt i ook b sammeed Bt e thue aioldine o Hidle e
ol the swonders of Divine Treuth by pusting our investioations
to the very farthest point at present possible 1o ns, e 1 any
way alter or modity all that s been written in theosophieal
booke of the shape and contiintion of the phvsieal aton aug
ol the wonderiul and orderly areancoments by swhich gt 15
srouped tnto the various chentical molenles s ol s remiins
Gl aaaitocted

Nor i any change fatroduced oy resards the thiee onte
potiines fiom the Logos, and the marvellons facility sith
which the inatter of the varvions planes is by them moulded it




x

forms ror the Serviee of the cvolving lite, | But i we wich 1o
have a might view of the realitics underlying manifestation tn this
universe, we must o a considerable extent reverse the ordinany
Gmméptiﬂn as 1o what this matter essentially s, Instead  of
thinking of its ullimate constituents as solid specks foaling in
i oveid, e must realise fhat Gt s the apbarent void Heelf whioh
5 saobid, and that the specks are but bubbles op it T hat
fact once orasped, all the  rest remains as belore. | The
relative positiog of whal we have hitherto calied matter and
force s still for us the same as ever: it 18 only that, on
closer exanunation, both ol fhese copceslions viove Lo be
vaniants of force. the one ensouling combinations of the
ather, and the real Smstter oo s seen 1o be some.
thi:{g which has hitherto been altogether oulside our scheme
of thought,

1o wicw of tlus marvellons distmbution of | Himsell 1n
Younmen the By coneent of dhe Paaerihiee of the Logog
faked on g opew desth and anlciidonr s this gs B Sdeing g
matter, His Uoersetial caciibes | oand it may be the very
glory of the 1.06os that He can sacrifice Himsclf to the
uttermost by thus permeating and making Himeelf one with
that portion of keoilon which He chooses as the held of His
universe,

What koilon s, what its origin, whether 1t is itselt changed
by the Divine Breath which is poured into 1t—does f Dark
Space  thus become  Bright Space ” at the beginning of a
manilestation f-—these are auestions to which we cannot ot
present even indicate answers.  Perchance an intellivent study
ol the great Scriptures of the world may yield rephes,
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