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THE

LOST SOLAR SYSTEM  OF T H E  AN CIEN TS 

D ISCO VERED .

P A R T  I .

GRAVITATION NEAR THE EARTH’S SURFACE. — CONSTRUCTION OF 
THE OBELISK. — VARIATION OF TIME, VELOCITY, AND DISTANCE 
REPRESENTED BT THE ORDINATES AND AXIS OF THE OBEL18K. 
— THE OBELISCAL AND PARABOLIC AREAS COMPARED. — CON* 
8TRUCTION AND SUMMATION OF OBELISCAL SERIES OF NUMBERS, 
SQUARES, AND CUBES.— SERIE8 OF OBELISKS AND PYRAMIDS
COMPARED AND SUMMED.--SERIES TO THE 8ECOND, FOURTH,
AND SIXTH POWERS. — SERIES OF CUBES CIRCUMSCRIBED BT
SQUARES.--THE OBELISCAL STAR OR CROSS.— COMPLEMENTARY
OBELISCAL SERIES. — PYLONIG CURVE GENERATED BY THE OR
DINATE WHICH VARIES INVERSELY AS THE ORDINATE OF THE 
OBELISK. — THE HORN OF JUPITER AMMON FORMED BY THE 
SPIRAL OBELISK.

T h e  L aw » o f  G ra v ita tio n  expound ed by th e G eo m etrica l P r o 

p erties o f  th e O b elisk .

I t  w a s  fo u n d  b y  G a lile o  th a t a  h e a v y  b o d y , w h en  a llo w e d  

t o  fa ll  f r e e ly  fro m  a  s ta te  o f  re st to w a rd s  th e  ea rth , d escrib ed  

d ista n ces  p ro p o rtio n a te  to  th e  sq u a re  o f  th e  tim es e la p sed  

d u r in g  th e  d e s c e n t;  o r  p ro p o rtio n a te  to  th e  sq u a re  o f  th e  

v e lo c it ie s  a cq u ire d  a t  th e  en d  o f  th e  d escen t.

T h a t  is , a t  th e  en d  o f  th e  1 s t  seco n d  th e  b o d y  h ad  d e 

sc rib e d  a  d ista n ce  o f  1 6 TV  fe e t  E n g lis h , w h ic h  c a ll  1  P.

Y O L . I .  B



2 THE LOST SOLAR SYSTEM DISCOVERED.

At the end of the 2nd second, from the beginning of 
motion, the body had described a distance of 4 p.

At the end of the 3rd second, a distance of 9 p.
A t  the end of the 4 th second, a distance of 16 p.
Thus the distances described at the end of

1 , 2 , 3, 4 seconds are
1 *, 2 a, 3s, 4s, or

1 st series 1 , 4, 9, 16 P
1 , 4, 9

2 nd series 1 , 3, 5, 7 difference
1 , 3, 5

3rd series 1, 2 , 2 , 2  difference.

Here 1 , 4, 9, 16 p are the series of distances described in 
1, 2, 3, 4, seconds.

1 ,3 , 5, 7, the series of distances described in each second.
1 , 2 , 2 , 2 , the series o f incremental distances described in 

each second more than was described in the preceding second.
During the first second the distance described =  I p . I f  

the velocity had been uniform the distance would have been 
described in 1 second with the mean velocity =  half the 
extreme velocities = ^ ( 0 + 2 ) = l  p. So that at the end o f 
the 1 st second the acquired velocity would =  2 p. T he 
velocity acquired at the end of the 2 nd second would =  
twice the mean velocity with which the whole distance 4 P 
was described in two seconds. The mean velocity w ill 
=  i ( 0  +  4 ) = 2 p ; therefore the velocity at the end o f the 
2nd second will =  4 p ; at the end o f the 3rd second =  6  p ; 
at the end of the 4th second =  8  P.

The velocity acquired at the end of the 1 st second, i f  con
tinued uniform during the 2 nd second, would, of itself, have 
carried the body 2  P ; but during the 2 nd second the body 
received an additional accelerating velocity from gravity  
equal to that which caused it to describe 1  p in the 1 st 
second. So that during the 2 nd second the distance described 
will = 2 + 1  =  3 = 1 + 2 p . In like manner, during the 3rd 
second, the distance described will = 4  +  l = 5 = 3  +  2 p. In  
the 4 th second 6  +  1 =  7 = 5  +  2 p , will be described.



CON8TBUCTION OF THE OBELISK. 3

T h e  d ista n ces d escrib ed  in  th e  su c ce ss iv e  seco n d s w i l l  h e

1 ,  3 ,  5 , 7  p .

T h e  v e lo c it ie s  a t  th e  b e g in n in g  o f  th e  1s t, 2 n d , 3 rd , an d  

4 t h  seco n d s w i l l  b e

0, 2, 4, 6 P, 
a t  th e  en d  2, 4, 6, 8 p.

T h e  m ea n  o f  th e  e x tr e m e  v e lo c it ie s  in  th e  su cce ssiv e  

seco n d s a re

1 ,  3 , 5 , 7 ,

F o r

i  (0+2)= 1
i ( 2  +  4) =  3 
¿(4 +  6 )= 5  
¿(6 + 8)=7.

G e n e r a lly ,  th e  d ista n ce  (2  n — 1 )  p , d e scr ib e d  in  th e  »Ith 

seco n d  w ith  a n  a c c e le ra te d  v e lo c it y ,  w i l l  b e  u n ifo rm ly  d e

s c r ib e d  w ith  th e  m e a n  o f  th e  v e lo c it ie s  a t  th e  b e g in n in g  

a n d  e n d  o f  th e  n01 seco n d  ; w h ic h  m ea n  v e lo c it y  w i l l  =  

¿ ( 2  » — 2 +  2  n ) = ( 2  n -  1 )  p .

T h e  w h o le  d is ta n ce  d escr ib ed  d u r in g  n seco n d s w i l l  b e  

p ro p o rtio n a te  to  th e  sq u a re  o f  th e  t im e , an d  =  v? p .

A t  th e  en d  o f  th e  d e sc e n t th e  a c q u ire d  v e lo c it y  w i l l  b e  

p ro p o rtio n a te  to  th e  w h o le  tim e  e la p se d , a n d  =  2  n  p in  a  

seco n d .

D u r in g  th e  d e s c e n t e q u a l in c re m e n ts  o f  v e lo c it y  2  p  a re  

g e n e ra te d  d u r in g  ea ch  secon d .

H e n c e  th e  e ffe c t  p ro d u ce d  b y  g r a v it y  m a y  b e  re g a r d e d  as 

c o n s ta n t fo r  so sm a ll a  d is ta n ce  as th e  b o d y  d e scr ib e s  w h ile  

fa ll in g  f r e e ly  n e a r  th e  e a rth ’s  su rfa ce .

To construct the Obelisk.

W h e n  a  b o d y  fa lls  fro m  a  s ta te  o f  r e s t , n e a r  th e  e a rth ’s 

s u r fa c e , b y  th e  a c tio n  o f  g r a v i t y ,  th e  t im e  e la p se d  a n d  th e  

v e lo c it y  a c q u ire d  a t  th e  e n d  o f  th e  d e sc e n t w il l  v a r y  as  th e  

s q u a r e  r o o t  o f  th e  d ista n ce  d escrib ed .

A  b o d y  fa ll in g  fro m  r e s t  w i l l  d e s c r ib e  a  s tr a ig h t  lin e .



4 THE LOST SOLAR SYSTEM DISCOVERED.
L e t  th e  p o in t w h e n c e  th e  b o d y  b e g in s  to  fa ll b e  th e  a p e x  o f  th e  

o b e lis k , an d  th e  d ista n ce  d e scr ib e d  b e  a lo n g  th e  a x is. (Jig. 1 .)

I f  a t  th e  en d  o f  th e  d e sce n t a  s tr a ig h t  

lin e  b e  d ra w n  p e rp e n d icu la r  to  th e  a x is , 

an d  m a d e = th e  sq u a re  ro o t o f  th e  a x is ,  

th is  lin e  w il l  b e  an  o rd in a te , an d  e q u a l 

th e  sq u a re  ro o t o f  th e  a x is .

S in c e  th e  o rd in a te  v a r ie s  as a x is  ^
* . . _______i
\ an d  tim e v a r ie s  as d is ta n c e29
|  th e  o rd in a te  w il l  re p re se n t th e  v a ria tio n  

o f  th e  tim e  o f  d e sc e n t, an d  th e  a x is  th a t  

o f  th e  d ista n ce  d escrib ed .

S o  th a t, w h e n  th e  b o d y  h as d e 

scen d ed  1 P  a lo n g  th e  a x is , le t  an  o r 

d in a te  b e  d ra w n  a t  th e  d ista n ce  o f  u n ity  

fro m  th e  a p e x  a n d  m ade = a/1, o r  1 ; 
th is  o rd in a te  w il l  re p re se n t 1 secon d, th e  

tim e  o f  d e sc r ib in g  1 r  a lo n g  th e  a x is .

Fi9- i- A g a in  w h e n  th e  b o d y  h as fa lle n  fro m

th e  a p e x  to  a d ista n ce  o f  4  p, th e re  d ra w  a n  o rd in a te  =  V4 
=  2 , w h ic h  w i l l  re p re se n t th e  tim e 2 secon d s, d u rin g  w h ich  

th e  b o d y  fe ll  fro m  re st to  a d ista n ce  o f  4  p . W h e n  th e  b o d y  

h a s fa lle n  fro m  th e  a p e x  to  a d ista n ce  o f  9 P, th e re  d ra w  an  

o rd in a te  =  \/9 =  3, w h ich  w ill  re p re se n t 3 secon d s, th e  tim e  

o f  fa llin g  9 p. T h u s  a n y  n u m b e r  o f  o rd in a tes m a y  b e  d ra w n ,

and  each  m ade =  th e  axis^.

W h e n  th e  e x tre m itie s  o f  th e se  o rd in a tes a re  jo in e d  b y  

s tr a ig h t lin es, th e  a rea  in c lu d ed  b y  th e se  lin e s, th e  a x is  an d  

th e  la s t o rd in a te  w il l  be an  o b elisca l area.

T h e  o rd in a te  o f  an  o b elisca l a re a  w ill  =  in  u n its  th e  

n u m b e r  o f  secon ds elapsed  d u rin g  th e  d e sce n t fro m  th e  a p e x  

to  th e  o r d in a te ; and th e  a x is  w ill =  in  u n its  th e  n u m b er o f  p ’s 

d escrib ed  d u rin g  th e  d escen t from  th e  a p e x  to  th e  o rd in ate .

A s  th e  tim e an d  v e lo c ity  b o th  v a r y  as th e  sq u a re  ro o t o f  

th e  d ista n ce, and  a t  th e  end o f
1 , 2 , 3 , 4  secon ds

2 , 4 , 6, 8 p,
a re  th e  a cq u ire d  v e lo c it ie s ,



VARIATION OF TIME AND VELOCITY. 5

T h e n  sin ce  o rd in a tes  m ade e q u a l th e  sq u a re  ro o t o f  th e  

a x e s  rep re se n t th e  tim es, o r  n u m b er  o f  secon ds elap sed  d u rin g  

th e  d e s c e n t;  i t  fo llo w s, th a t  d o u b le  o rd in a tes, o r  o rd in a tes 

tw ic e  th e  le n g th  o f  th e  co rresp o n d in g  tim e  o rd in a te s , wiM 

re p re se n t th e  v e lo c ity  a cq u ire d  in  th e  d e sc e n t from  th e  a p e x  

to  th e se  ord in a tes.

A s  th e  »Ith v e lo c ity  o rd in a te  w ill  e q u a l 2  n , o r  tw ic e  th e  

co rresp o n d in g  tim e o rd in a te , so  an  a d d itio n a l o rd in a te  l ik e  

th e  tim e o rd in a te  m a y  b e  d ra w n  on th e  o th e r  sid e o f  th e  a x i s ; 

th e se  to g e th e r  w ill  re p re se n t th e  v e lo c ity  o rd in a te . S o  th a t  

d u r in g  n  secon d s th e  d ista n ce  d escrib ed  w ill  —713 p , an d  th e  

v e lo c ity  a cq u ire d  a t  th e  en d  o f  th e  d e sce n t w ill  = 2  n p in  a  

secon d.

W h e n  th e  o rd in a tes  {Jiff. 6 .)  1 ,  2 , 3 ,  4 ,  & c . a re  b isected  

a n d  jo in e d  a t  th e  e x tre m itie s  b y  s tr a ig h t  lin e s , an  o b elisca l 

a re a  is  fo rm ed  e q u a l to  th a t o f  Jig. 1 .

A n  o b e lisc a l se c tio n a l a x is  is  th e  p a r t  o f  th e  a x is  in te r

c e p te d  b y  tw o  c o n s e c u tiv e  o rd in a te s , an d  a re  as 1 ,  3 , 5 , 7.

A m  o b e lisca l sec tio n a l a re a  is th e  area  in c lu d e d  b e tw e e n  

tw o  c o n s e c u tiv e  o rd in a tes.

S u m  o f  n  sec tio n a l a x e s  =  w h o le  a x is .

o r  1 +  3  +  5  +  7  =  ns.

S u m  o f  n  o r d in a te s =  1 +  2  +  3 + 4  =  ¿  n + 1 .  n 

D iffe re n ce  =  \n—1 .  n.
H e n c e  th e  d ifferen ce  b e tw e e n  th e  sum  o f  th e  sectio n al 

a x e s , or w h o le  a x is  o f  th e  o b e lisk , an d  th e  su m  o f  th e  co r

resp o n d in g o rd in a tes w i l l  e q u a l ¿  a x is — ¿ o rd in a te  =  n̂3 —  ̂  n.

Figs. 2 . a n d  3. w ill  rep re se n t

1 s t  series, 1 ,  2 , 3 , 4  tim e o rd in a tes.

2 n d  „  2 , 4 ,  6 , 8 v e lo c it y  o rd in ates.

3 rd  ,, 1 , 4 ,  9 , 1 6  axes, o r  d.
4 t h  , ,  1 ,  3 , 5 , 7 sectio n a l a x e s , o r  d.
5 th  „  1 ,  2 , 2 , 2 se c tio n a l in crem en ts.

T h e  1 s t  se r ie s  re p re se n ts  th e  tim e  ord in ates. T h e  2n d  

series th e  v e lo c ity  o rd in a tes. T h e  3 rd  series th e ir  corresp on d 

ing axes, o r  d ista n ce s  d, d escrib ed  from  th e  a p e x  to  th e  tim e or 

v e lo c it y  o rd in a tes. T h e  4 th  series  th e  sectio n al a x e s, o r  d is-



6 THE LOST SOLAR SYSTEM DISCOVERED.
ta n ce s  d, d escrib ed  d u rin g  su cce ssiv e  secon ds. T h e  5 th  

series  is  fo rm ed  b y  ta k in g  fro m  e a c h  te rm  o f  th e  4 th  series

th e  te rm  im m e d ia te ly  p re c e d in g . S im ila r ly , th e  4 th  series is  

fo rm ed  fro m  th e  3 rd  s e r ie s ; th e  5 th  series form  th e  in cre 

m en ts o f  th e  4 th  s e r ie s ; fo r  4  te rm s o f  th e  5 th  series  =  th e  

4 th  te rm  o f  th e  4 th  series. S o  th e  te rm s o f  th e  4 th  series 

fo rm  th e  in crem en ts o f  th e  3 rd  s e r ie s ; s in ce  4  te rm s o f  th e  

4 th  series  =  th e  4 th  te rm  o f  th e  3 rd  series.

G e n e r a lly  n term s o f  th e  5 th  series =  th e  nth te rm  o f  th e  

4 th  s e r ie s ; o r  n te rm s o f  th e  4 th  series == th e  71th term  o f  

th e  3 rd  series.

T h e  su m  o f  4  te rm s o f  th e  5 th  series, th e  in crem en ts o f  

th e  4 th  series, d e scr ib e d  w ith  a c c e le ra tin g  v e lo c it ie s , w ill  =  

th e  sectio n a l a x is  7 ,  d escrib ed  w ith  an  a c c e le r a tin g  v e lo c ity  

d u r in g  o n e secon d . A ls o  th e  m ean  o f  th e  e x tre m e  v e lo c itie s  

w ith  w h ich  th e  se c tio n a l a x is  7  w o u ld  b e  d escrib ed  in  th e  

4 th  secon d = £ ( 6  +  8 ) = 7 .  A ls o  n te rm s o f  th e  4 th  series, 

th e  sectio n a l a x e s, o r  d ista n ces d, d escrib ed  in  n su ccessive  

secon d s, w i l l  =  th e  71th te rm  o f  th e  3 rd  series, o r w h o le  a x is , 

o r  d ista n ce  D, d escrib ed  in  n seconds.
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T h e  m ea n  v e lo c it y  w ith  w h ic h  th e  a x is  o r  w h o le  d ista n ce  D, (n *p ) w o u ld  b e  u n ifo rm ly  d escrib ed  in  n  seco n d s 

=  5 th e  e x tr e m e  v e lo c it ie s  =  ¿ (0 + 2 . n r )

=  n p  in  a  secon d.

T h e  m ean  v e lo c ity  w ith  w h ich  th e  sec tio n a l a x is  2n —  1 . p , 

d escrib ed  in  th e  nth secon d  w o u ld  be u n ifo rm ly  d escrib ed  in  

o n e  secon d

=  £ th e  e x tr e m e  v e lo c itie s  

=  j ( n —  1 x 2 p  +  n x 2 p ) = 2 n — l.P.
O r , le t  th e  d ista n ce  d escrib ed  =  1 0 0 .  p  =  a x is . T h e  tim e  

o rd in a te  w i l l =  V 100 = 1 0  secon d s, and  th e  v e lo c ity  a cq u ire d  

a t  th e  en d  o f  10  secon d s, o r  o f  th e  d e sc e n t, w ill  =  tw ic e  th e  

tim e  o rd in a te  =2 V 100=20. p.

I f  th is  a cq u ire d  v e lo c ity  w e re  c o n tin u ed  u n ifo rm  d u r in g  

a n o th e r  10  secon d s, th e  d ista n ce  d escrib ed  w o u ld  =  10  x  2 0p 
= 200 . p= tw ic e  th e  d ista n ce  d escrib ed , w h e n  th e  b o d y  fe ll  

fro m  re st t i l l  th e  a cq u ire d  v e lo c ity  e q u a lle d  2 0 . p  a  second.

T h e  v e lo c it ie s  a cq u ire d  an d  th e  d ista n ces  d escrib ed  a t  th e  

en d  o f 1, 2, 3, 4 seconds,are 2, 4, 6, 8 p velocities,and 1, 4, 9, 16 p distances.
T h e  d ista n ce  d escrib ed  in  4 secon ds w ith  a n  a cc e le ra tin g  

v e lo c it y  w ill  =  th e  d is ta n ce  d escr ib ed  u n ifo rm ly  in  4 secon ds 

w ith  th e  m ean  v e lo c ity

=4 x |(0+8)=4 x  4 = 16p.
A s  th e  b o d y  h ad  n o  v e lo c ity  a t  th e  b e g in n in g  o f  th e  d escen t, 

t h e  m ean  v e lo c ity  w il l  =  h a l f  th e  la s t  a cq u ire d  v e lo c ity .

H e n c e  w ith  h a l f  th e  v e lo c ity  a cq u ire d  a t th e  en d  o f  4 
seco n d s, i f  c o n tin u e d  u n ifo rm  d u rin g  4 secon ds, th e  d ista n ce  

d e sc r ib e d  w o u ld  =  th e  d is ta n c e  d escrib ed  in  4 seco n d s w ith  

an  a c c e le r a tin g  v e lo c ity .

T h u s  th e  a x is  o f  th e  o b e lisk  rep re se n ts  th e  d ista n ce  d e

scrib ed . T h e  s in g le  o rd in a te , m a d e =  th e  sq u a re  ro o t o f  th e  

d is ta n c e  o r  a x is , w ill  rep re se n t th e  t im e  e lap sed  d u rin g  th e  

d e s c e n t, an d  th e  d o u b le  o rd in a te  w ill  rep re se n t th e  v e lo c ity  

a c q u ire d  a t  th e  en d  o f  th e  tim e , o r  d escen t.
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T h e  d ifferen t d ista n ces in te rce p te d  b y  th e  o rd in a te s , o r  

th e  sectio n a l a x e s , w i l l  re p re se n t th e  d istan ces 1 ,  3 , 5 , 7 p ,  

d escrib ed  d u r in g  th e  1 s t , 2n d , 3 rd , 4 t h  secon ds. T h e  d is

ta n ce s  1 ,  3 , 5 , 7  a lso  co rresp o n d  w ith  th e  m ea n  v e lo c itie s , 

o r  w ith  th e  m ean  o f  th e  v e lo c it y  o rd in ates a t  th e  b e g in n in g  

a n d  en d  o f  e a c h  secon d .

The axis and ordinates are multiples o f  the same u n ity ,—  
that o f  the obelisk,

U n it y  in  th e  a x is  =  1 .  p  

U n it y  in  th e  v e lo c it y  o rd in a te s  =  1 . p  

b u t  u n it y  in  th e  t im e  o rd in a tes  =  1 seco n d .

T h e  v a ria tio n  o f  v e lo c it y  a n d  d ista n ce  d escrib ed  d u r in g  

ea ch  o f  s ix  su cce ssiv e  secon d s w i l l  b e  seen  b e lo w , w h e re  

s , d en o te s  s e c o n d s ;

v, v e lo c ity  a t  th e  b e g in n in g  o f  ea ch  s e c o n d ;

g, th e  a d d itio n a l e ffe c t  o f  g r a v it y  d u r in g  ea ch  s e c o n d ;

d, d is ta n ce  d escrib ed  in  ea ch  s e c o n d ;

v', v e lo c ity  a cq u ire d  a t  th e  en d  o f  ea ch  s e c o n d ;D, the whole distance described at the end of the severalseconds.
s. ». 9- d. D.

1st. 0 + 1  = 1 . . . . = 2 . . . . = 1

2nd. 2 + 1 = 3 . . . . = 4 . . . . = 4
3rd. 4 + 1 = 5 ... .= 6 . . . . = 9
4 th. 6 + 1 = 1 ... .= 8 . . . . = 16
5th. 8 + 1 = 9 . . . . = 1 0 ... . = 25
6th. 1 0 + 1 = 1 1 . . .  . = 1 2 . . . . = 36

30 36 42
H a l f  th e  su m  o f  v+ h a lf  th e  su m  o f t /  =  £ 3 0 +  4 2  =  3 6 . O r  

th e  m ean  o f  th e  su m  o f  th e  v e lo c it ie s  a t  th e  b e g in n in g  a n d  

en d  o f  ea ch  o f  th e  s ix  secon d s =  3 6  =  su m  o f  th e  d ista n ces d, 
d escrib ed  d u r in g  s ix  secon d s =  w h o le  a x is  =  o rd in a te*  =  6*.

T h e  3 6  d escrib ed  w ith  an  u n ifo rm  v e lo c ity  d u r in g  s ix

seco n d s w ill =  ^ = 6  d u r in g  each  secon d.6
T h e  m ea n  o f  th e  v e lo c itie s  a t  th e  b e g in n in g  a n d  en d  o f  s ix  

secon ds = £ 0  +  2 x  6 =  6.
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L e t  t. d d en o te  th e  in cre m e n t o f  d in  a  seco n d , th e n  

d u rin g

t. i. d. d. D.

1st. = 1 . . . .  = 1 . . . .  =  1 
2 n d . =  2  . . . .  = 3  . . . . =  4 

3 rd . = 2  . . . .  = 5  . . . .  =  9 

4 th . =2 . . .  . =  7  . . . . = 1 6  

7  16

T h e  su m  o f  i. d = 7=d, d escrib ed  in  th e  fo u rth  secon d . 

T h e  su m  o f  r f =  16=d, d escrib ed  d u r in g  th e  fo u r  seco n d s. 

L e t  t. v d en o te  th e  in crem en ts o f  v e lo c ity  a t  th e  b e g in n in g  

a n d  en d  o f  e a c h  o f  t h e  fo u r  seconds.

T h e n  a t  th e  b e g in n in g  o f  th e

1. 2. 1?. V s

1st. = 0  . . . . =  0
2nd. =  2 . . . . = 2
3rd. —  2 . . . .

4 th . =  2 . . . . = 6
6

A t  t he  e nd  o f  t he

is t\ 1?. V .

1st. =  2 . . . . =£2
2nd. =  2 . . . . = 4

3rd . =  2 . . . . =  6
4 th . =  2 . . . . =  8

8

T h e  su m  o f  t. v a t  th e  b e g in n in g  o f  th e  fo u rth  seco n d  

=  6 ; a t  th e  en d  = 8.

A ls o  th e  a cq u ire d  v e lo c it ie s  a t  th e  b e g in n in g  an d  en d  o f  

th e  fo u rth  secon d a re  6 a n d  8.

T h e  m ea n  = £ 6  +  8 =  7 =  th e  d is ta n ce  d escrib ed  in  th e  

fo u rth  second.

The Obeliscal Area.

A n  o b elisca l a re a  = £  th e  a re a  o fJig. 3 , o r  th e  w h o le  of Jig. 
1 . o r  6. ,  an d  is  com posed o f  sec tio n a l areas in terce p te d  b y  th e
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o rd in a tes 1 ,  2 , 3 ,  4 , 5 ,  6,  o r  d efin ed  b y  th e  sectio n a l a x e s , 

1 ,  3 , 5 , 7 , 9 , 1 1 .

Fig. 3 . 1 s t sectio n a l a re a  =  *  o r *  o f  1 o r  I a

2nd 99 =  H 9 3 a

3 rd 99 =  12X 2 5 5 a
4 th 99 =  2 4 | 4 9 7 a
5 th 99 = 4 0 * 8 1 9 a
6th 99 =  6 0 * 121 I I a

T h e  a re a  fro m  th e  a p e x  to  th e  1 s t  o rd in a te  = * ,  an d  §  th e  

c irc u m s c rib in g  p a ra lle lo g ra m  =  a  p a ra b o lic  area  = §  a x is  x  

o r d i n a t e g l i  x  1 =  | .

D iffe r e n c e  =  | — * = *  u n ity .

A r e a  fro m  th e  a p e x  to  th e  2n d  o r d in a t e = *  +  4 * = 5 .

I  a x is  x  o rd in a te  = f  4  x  2 =  | 8 = 5 | .

D iffe re n ce  = 5 * — 5 = * = § .

A r e a  fro m  th e  a p e x  to  th e  3 rd  o rd in a te  = 5  + 12* =  1 7  a .

f  a x is  x  o r d in a te = *  9 x  3 = f  2 7  =  18 .

D iffe r e n c e  =  18  —  1 7 * = * = * .

T h u s  th e  c u rv ilin e a r  o r  p a ra b o lic  a reas w ill  e x c e e d  th e  

o b e lis c a l areas co n ta in ed  b y  s tr a ig h t  lin e s b y  * ,  * ,  * ,  * ,  

* ,  * ,  c o rresp o n d in g  to  th e  o rd in a tes 1 , 2 , 3 , 4 , 5 , 6 .

S o  th a t  th e  d ifferen ce  b e tw e e n  th e  c u rv ilin e a r  a re a  a n d  

th e  a re a  in c lu d e d  b y  s tr a ig h t  lin e s , o r  th e  p a ra b o lic  an d  

o b e lisca l a reas a t  th e  6th  o rd in a te  w ill  b e  s ix  tim es g r e a te r  

th a n  th e  d ifferen ce  b e tw e e n  th e se  tw o  a reas a t  th e  1s t  o rd i

n a te .

T h e  d ifferen ce  b e tw e e n  th e  tw o  a reas a t  th e  1s t  an d  n th  

o rd in a te  w i l l  b e  as  £1 * n .

T h u s  as n  in crea ses th e  tw o  a reas w il l  c o n tin u a lly  ap p ro a ch  

to  e q u a l i t y ;  s in ce  * n 3— * r  w il l  c o n tin u a lly  ap p roach  to  * « 3.

F o r  p a ra b o lic  a re a  =  *  a x is  x  o rd in ate .

= *naXR=*n3. 
a n d  o b e lisca l a re a  =  * n 3— * n .

Figs. 4 ,  5 . T h e  sum  o f  th e  series

l*  +  3 s +  5 i  +  7 a + 9 * +  1 1 * = 2 8 6  =  | r 3— jR ,

A x i s  =  l + 3  +  5  +  7 +  9 +  l l = n a= 3 6 .
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O r d in a t e =  2n.

f  a x is  x  o rd in a te  

=  |  n2 x 2n 

=  |w 3= f  6 3= 2 8 8 ,  

a n d  2 8 8 - 2 8 6  =  2 =  J 6 =  ^n.

Hence the sum o f the series =$rc3— ¿ tj, and ¿ the sum 
o f the series = | n 3— ^ n = th e  single obeliscal area.

Fig. 3. T h e  sectio n a l a reas a lo n g  th e  se c tio n a l a x e s , 

1 , 3 , 5 , 7 ,  9 , 1 1 ,  & c ., an d  b e tw e e n  th e  o rd in a tes  0 an d  1 ,  1 

a n d  2 , 2 an d  3 , & c .,  a re

1 .... 0 xl+|= i= 1 X i of 1*
3 . . . . 2 x2 +¿= 4J= 3 Xu= 91 3*5**i* 4x3 + !=12¿ = 5X2¿ = 99 5*
7 . . . . 6 x4+£ = 24¿= 7 X3¿= 99 7»
9 . . . . 8 x5 + ¿=40* = 9 X4¿ = 99 9»

1 1 ... .1 0 x6 + i=60¿ = 1 1 X5¿ = 99 1 1*
14 3
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c irc u m s c rib in g  p a ra lle lo g ra m  =  a x is  x  o rd in a te

= 3 6 x 6 = 2 1 6 .

P a r a b o lic  a r e a = $  2 1 6  =  14 4 .
1 4 4 - 1 4 3 = 1

O b e lis c a l a r e a = f n * — j « = y 63— ^6 =  14 3 .

T h o u g h  th e  a c tu a l d ifferen ce  b e tw e e n  e v e r y  tw o  co rre 

sp o n d in g  o b elisca l and  p a ra b o lic  sec tio n a l a reas e q u a ls  \ 
u n it y ;  y e t  th e  r e la t iv e  d ifferen ce  b e tw e e n  tw o  su ch  a re a s  

w il l  b e  g r e a te r  n ea rer  th e  a p e x , an d  less  as th e  o rd in a tes  r e 

ce d e  from  th e  a p ex .

G e n e r a l ly  th e  co rresp o n d in g  a reas o f  th e  nth sectio n  w il l  

b e  as  ¿ . 2n — 1* : \ 2n— 1* + ^ »

W h e n  n = 6,  th e  a reas w ill  b e  as 6 0 £  : 6 1£ .

W h e n  n = 1 2 ,  th e  a reas w ill  b e  as  2 6 4 £  : 2 6 6 J .

T h e  sum  o f  th e  tw o  o rd in ates =  th e  a x is  o f  a n  o b elisca l 

sec tio n a l area. A s  th e  su cce ssiv e  sectio n a l a x e s, or 

d ista n ce  b e tw e e n  th e  tw o  o rd in a tes, a re  c o n tin u a lly  

in cre a sin g  b y  2, w h ile  th e  d ifferen ce  b e tw e e n  th e  

tw o  o rd in a te s ,—  u n it y ,  —  rem ain s th e  sam e, i t  fo l

lo w s  th a t th e  o p p o site  sid es o f  th e  s in g le  o b e lisk  

(Jig.6.) ,  w ill  c o n tin u a lly  ap p ro a ch  to  p a ra lle lism , b u t  

w h ich  th e y  can  n e v e r  a t t a in ;  fo r  h o w  g r e a t  so

e v e r  th e  sectio n a l a x e s , o r  th e  su m  o f  th e  tw o  o rd i

n a te s  m a y  b e , s t i ll  th e ir  d ifferen ce  w il l  e q u a l u n it y , 

so  th e  sid es o f  a  sectio n a l o b e lisca l a re a  can  n e v e r  

b eco m e p a ra lle l to  th e  a x is .

T h e  tw o  sid es o f  an  o b elisca l sectio n a l a re a  a re  

a lw a y s  e q u a l, and  th e  tw o  o rd in a tes a re  a lw a y s  

p a ra lle l. I f  th e  tw o  o rd in ates w e re  a lso  e q u a l, th e n  

th e  fo u r  sid es w o u ld  fo rm  a  r e c ta n g u la r  p a ra lle lo 

g ra m , th e  o p posite sides o f  w h ich  w o u ld  b e  p a ra lle l 

Fig. 6. to  ea ch  o th er, os a re  th e  ord in ates.

A n  o rd in a te  e q u a l th e  m ean  o rd in a te  o f  a n y  o b elisca l se c

tio n a l a re a  w il l  a lw a y s  corresp on d  to  a n  a x is  e q u a l to  th e  

d ista n ce  fro m  th e  a p e x  to  th e  p o in t o f  b ise c tio n  o f  th a t  sec

tio n a l a x is , less  £ u n it y ,  a  co n s ta n t q u a n tity .

F o r  th e  sectio n a l a x is  in te rce p te d  b y  th e  n — 1 an d  nth 

o rd in a tes =  2n — 1 ,  th e  h a lf  o f  w h ic h  =  n—\  =  th e  m ean  of 

th e  tw o  o rd in a tes n— 1 an d  n.



SUMMATION OP OBELISCAL SERIES. 13

S o  th e  w h o le  a x is  from  th e  a p e x  to  th e  p o in t o f  b isectio n  

o f  th e  sec tio n a l a x is  w ill

= na—(n —¿)=nJ —n + j.
B u t  th e  a x is  co rresp o n d in g  to  th e  o rd in a te  n — ¿  w ill  =  n— ¿ 

= n s — n+\, w h ic h  is  less  th a n  na— n + |  b y  H e n c e  th e  

m ean  o rd in a te  o f  th e  1 s t  se c tio n a l a re a , w h ich  =  w ill  b e  a t  

th e  d ista n ce  fro m  th e  a p e x  =  1 = |  u n ity ; so th a t  a n  o r

d in a te  d ra w n  a t  |  fro m  th e  a p e x , a n d  m ade =  ¿  u n it y , w ill  b e  

an  o rd in a te  to  th e  p arab o la .

T h e  p a ra b o lic  a re a  o f  th e  1 s t  sectio n  w il l  b e  to  th e  c o rre 

sp o n d in g  o b elisca l a re a  : :  §  : £ : :  4  l 3 .

T h e  o rd in a tes o f  th e  p a ra b o lic  an d  o b e lisca l a re a  a re  e q u a l 

a t  th e  b e g in n in g  an d  en d  o f  ea ch  se ctio n , b u t  th e  in te rm e d ia te  

o rd in a tes o f  th e  p a rab o la  a re  g r e a te r  th a n  th e  co rresp o n d in g  

in term e d iate  o rd in a te s  o f  th e  o b elisca l a re a . T h is  d iffe re n ce  o f  

th e  o rd in ates m a k e s  a  sectio n a l a re a  o f  th e  p a ra b o la  e x c e e d  

th e  co rresp o n d in g  sectio n a l o b e lisca l a re a  b y  ¿  u n ity .

I f  th e  d o u b le  o rd in a tes, l ik e  th e  v e lo c it y  o rd in a te s , w e r e  

m a d e  o rd in a tes o f  an  o b elisca l a r e a ; th e n  th e  su cce ssiv e  sec

tio n a l areas w o u ld  e q u a l I s,  3 s, 5 s, 7 s {Figs. 3 ,  4 , 5 ) ,  o r  e q u a l 

tw ic e  th e  s in g le  o b e lisca l series  o f  sectio n a l areas o f  Figs.-1 . 

o r  6. T h e n  e a c h  p a ra b o lic  sectio n a l a re a  w i l l  e x c e e d  th e  

co rresp o n d in g  o b elisca l sectio n a l b y  y  o f  1.

The Construction and Summation of Obeliscal Series.

The sum o f the series 1 +  2 +  3 +  4 , &c. = J n + 1 . ».
Fig. 7  — 2. T h e number o f  squares o f unity =  1 +  2 +  3 +  4 + 5 + 6

=  J the area o f the triangle +  j  6 
6 x 6  +  ¿ 6 

=  ¿ s x i i  +  J n 
=  j  n +  1 . n.

Fig. 7 . T h e sum o f the series l 4 +  2s + 3* +  4*, & c . =
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£ axis x ordinate =  f  the circumscribing parallelogram, or 
£ n-f 1 . n . n + £.

For axis= sum of the series 1 + 2 +  3 +  4, &c. =  l  n + 1 . n ; 
but here the ordinate =  £ of unity more than the number of 
terms, or side of the last square. Or ordinate=n + £

Sum of the series =  £ axis x ordinate
=  f  of £ n + 1 . n . n +  \

= £ n+1 .n . n + £
The circumscribing parallelogram will =  £ n + 1 x » x » + }

=  axis x ordi
nate.

Also by construction the sum of the areas limited by the 
ordinates will equal the sum of the corresponding squares 
= £ n+1 . n . n + £.

For the straight line joining the two ordinates 8£ and 7£ 
cuts off a triangle from the square of 8 =  the triangle added 
to the same square; consequently the area contained by this
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straight line, the sectional axis 8, and the two ordinates 
will =  the square of 8.

These series of areas would form an obeliscal area =  the 
sum of the corresponding squares.

F ig . 7. The ordinate of the series of squares =  n+£, 
the square of which =  n+ 1  • n +  * =  twice the axis of 
the squares +

In  order to construct a parabolic area, the axis should 
vary as the square of the ordinate. If  n+|-, the ordinate of 
the series of squares, be made the ordinate of a parabolic 
area, the corresponding axis should =  i(n  + l  . n + \ )  =  
i  n+ 1  . n+ i  or =  -i- ordinate1 of the parabolic area =  the 
axis of the squares +

Hence the parabolic area will have an axis greater than 
the series of squares by unity; or equal -J-ordinate* =

This parabolic area will =  § axis x ordinate 
=  £ of l  ordinate* x ordinate 
=s j  ordinate* =  J n + AS

The apex of the parabola will be in the produced axis of 
the squares at the distance of £ above the first square. The 
n** ordinate of the squares, which =  n+A, will be common 
to both areas; but the parabolic area being curvilinear, the
ordinate will continually vary as axis  ̂from the apex to the n** 
ordinate, which parabolic area so generated will be to the 
corresponding series of n squares,
as \  n + A* ! -J-n + 1 . n . n +  A 
or i(a '+ l}B * + i n+{) .* A(n» + tyn*+A n)

Difference =  a (a n+A)
= ®"f* • 1

F ig . 7. The difference between the two areas at the 8th 
ordinate, which are as 204*708 I 204,

will =  *708, or = $ i = iV +g1* 
and ■Arn + j1i = 1 -̂+-Af.

When n=24 the two areas are as 4902*041 : 4900.
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Difference =2*041 =  2^
and -¡L. n+ -£ ? = 2-jV

■ ¡Vw+ 21í = tV n  squares of unity + ^ j of 1 square of 
unity.

F ig . 7. The parabolic area corresponding to the series of 
squares has the apex £ 1, above the single obeliscal or para
bolic area on the other side of the axis. In  order to com
pare the two parabolic areas having a common axis, let the 
two apices coincide. The parabolic area corresponding to the 
obeliscal area, will be to the parabolic area corresponding to 
the series of squares,
as |  axis x ordinate 6 : $ axis x ordinate V 72,

•§• axis x axiŝ  $ axis x 2 axiŝ
i  : 21

or as side to diagonal of a square. Hence the first double 
narabolic area will be to the parabolic area of the squares, as

2 : 2«
21: i

or as diagonal to side of a square.
The difference between the 1st parabolic area and the 

1 st square, or the difference between the two areas to the 
1st ordinate, will =  y^n +

= _i_i— i_ = x.
The difference between the two areas to the 2nd ordinate will

=  _l_n -I--- =  _2____I__i_— 12* ' ¡ Í  - 12 ' 2 4
from which take ^  + - fc , the 1st difference, and ^  will =  
the difference to be added to the 2nd square to equal the 
corresponding parabolic sectional area.

So the difference between every two corresponding sec
tional areas in succession will =  -jL- unity.

As n increases, the area of the series of squares 7  n + 1 . n  .
íT ñ , will continually approach to equality with Jn  +  } S> the 
corresponding parabolic area; though their difference 

will continually increase.
Also, whatever be the increase of n, the last, or »,h square
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will be less by ^  unity than the corresponding parabolic 
sectional area.

The parabolic area may also be represented in terms of 
the axis. For parabolic area =  f  axis x ordinate,

=  § axis x 2 axis K  

=  |  2 axis x 2 axis^
=  % 2 axis ^

The series of squares may be so arranged that the axis shall 
divide the series into two equal parts.

Fig. 8. T h e  sum  o f  th e  series 2* +  4 a - f  6 a, & c ., w il l  =  

§  n - f  1 • n . 2 n — 1 , o r  =  J  n+ 1 . n . n +  £.

Fig. 8.

S in c e  th e  sum  o f  1 +  2 - f  3 , & c. =  £ n+ 1 . n,

. \  th e  su m  o f  2 +  4  +  6, & c . =  w +  l . n ,

=  th e  a x is  o f  th e  series 2 * + 4 *  +  6 a, & c ., an d  th e  o rd i

n a te  w i l l = 2 n + l ,  o r  2 . n +  £

$ a x is  x  o rd in a te , o r  f  n + 1  . n . 2 n +  £ , 

o r  $ n + 1 . n . n +  ± , 

w il l  =  th e  su m  o f  th e  series  2* +  4 * + 6*.

YOL. i. c
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Thus the axis and ordinate of n  terms of the series 2* +  4* 
+ 6 * will be double the axis and ordinate of n terms of the 
series l* + 2* + 3*, and their areas will be as their rectangles, 
or as 4 : 1.

The parabolic area corresponding to the series of squares
2*+4*+6* will have an axis =  the axis of the squares +
in order that the parabolic axis may vary as ordinate3 of the— 2
squares, or vary as (2 . n + a)

axis of squares =  n + 1  . n 

ordinate = 2 » + }
ordinate* =  4(n+A)a

=  4 (n + 1 . »+-J-)
^ ordinate* = »  +  1 .« + ^

=  axis of squares + ^
=  axis of parabolic area.

Hence parabolic area will =  f  axis x ordinate
=  -f of x ordinate * x ordinate 
=  ordinate * =  $  (2 . n + a)*

or $ axis x ordinate
.  • i---r-*=  f  axis x 4 axis

=  f  axis x 2 . axis ^
——i=  a axis .

The parabolic area will be to the corresponding series of 
n squares

as-J- (2 . n+A)* : +
as f  or a . n+A : £ n + 1 . n . n + A 

The difference =  ■§■ ( a  n-f a )  

lV n "t" a*i
= i B+i-

F ig . 4, 5. The sum of the series 1*+3*+ 5*+ 7*, will =

It  has been shown that the single obeliscal area =  a 
(1* +  3* + 5* +  7a) =  n., (J ig . 3.); consequently the
double obeliscal area, or the sum of l*+3* + S*-f 7*, will =  
i  b* -  A«.

The single parabolic area =  f  n*
the double parabolic area will — £ n*. _
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T h e  s in g le  p a ra b o lic  a re a  e x c e e d s  tb e  s in g le  o b e lisc a l area  

b y  \  u n it y  in  ea ch  co rresp o n d in g  sectio n a l area.

th e  d o u b le  p a ra b o lic  a re a  w il l  e x c e e d  th e  d o u b le  

o b e lisc a l a re a  a  u n ity  in  ea ch  sectio n a l area.

1 s t  &  1 + 4  +  9 +  1 6  +  2 5  +  3 6  =  9 1  

2 n d  6’. 4  + 1 6  + 3 6 = 5 6

3 rd  8. 1 + 9  + 2 5  ¡¡¡3 5

S u m  o f  th e  1 s t  series  to  n te rm s

= a n + i . n. n+i.
=  9 1  w h e n  n =  6.

S u m  o f  £  n te rm s o f  th e  2 n d  series  =  4  tim e s  th e  su m  o f  

a  n te rm s o f  th e  1 s t  s e r ie s ;

as 1 +  4 +  9 = 1 4

a n d  4  +  1 6  +  3 6 = 5 6 = 4 x 1 4 ;

o r  n  te rm s o f  th e  2 n d  series =  4  tim es n te rm s o f  th e  1 s t  

series, an d  n te rm s o f  th e  3 rd  series  =  ■§■ n3— a  n.

H e n c e  su m  o f

n te rm s o f  1 s t  series  =  { n + l . » .  h + a  

n te rm s o f  2 n d  series =  A n  +  l . n . n  +  A 

n term s o f  3 rd  series =  a  n»—xn,
1 s t  series =  l a +  2 a +  3 a +  4 a +  5 a +  6 s =  9 1

2n d series =  2 * + 4 * + 6 * + 8a + 1 0 s +  1 2 s =  3 6 4  

3 rd  series =  l a +  3 a +  5 a +  7 a +  9a + l l a =  286 

w h e n  n =  6.

T h e  d ifferen ce  b e tw e e n  th e  2 n d  a n d  3 rd  se r ie s  w il l  e q u a l 

3  +  7  +  1 1  +  1 5  +  1 9  +  2 3  =  78 , 

o r  2 n a +  n =  S.
1 s t  S. =  l s +  2s +  3 a + 4 9 + 5 a +  6 a= 9 1  

2 n d  S. =  2 3 + 4 a + 6 a= 5 6

3 rd  S. =  I a + 3 a + 5 *  = 3 5

S . 1 s t  =  £  . n  +  1 . n . m+a=91 w h e n  n  =  6 

8. 2 n d  =  | «  +  l , ) i . i i + |  = 5 6  w h en  n =  3 

8. 3 rd  =  d ifferen ce  = 3 5
=  a  a  n = 3 5  w h en  n =  3.
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S u m  o f  l * + 2 s +  3 *  =  14

a n d  4  x  1 4 = 5 6  =  sum  o f  2 n d  series.

H e n c e  th e  su m  o f  th e  2 n d  series =  4  tim e s  th e  su m  o f  

a  n te rm s o f  th e  1 s t  series  =  4  x  1 4 = 5 6 .

T h e  d ifferen ce  b e tw e e n  th e  tw o  series =  th e  su m  o f  \ n 
te rm s  o f  th e  3 r d  series.

T o  su m  th e  se r ie s  1 + 3  +  5 , & c . 

su m  o f  1 +  2 +  3 + 4  +  5  +  6  =  2 1  

2  +  4  +  6 =  12  

1 +  3 +  5  = 9

1 +  2 +  3 = 6 ,  a n d  2 x 6  =  1 2  =  su m  o f  seco n d  series, w h ic h  

s u b tr a c t  fro m  th e  firs t  series =  2 1  — 1 2  =  9 =  su m  o f  3 r d  

series.

O r ,  S. o f  a  n te rm s o f  th e  1 s t  series x  b y  2 =  S. o f  a  n 
te rm s o f  th e  2 n d  series, w h ich  su b tra c te d  from  n te rm s o f  th e  

1 s t  se r ie s  =  S. o f  £  n  te rm s o f  th e  3 rd  series.

Th e Form ation  o f  Increasing Series fro m  a Series in w hich  
a ll the Term s are equal, excepting the f ir s t .

B y  r e v e r s in g  th e  o rd e r  o f  th e  th r e e  series, th e  le a s t  w i l l  

b e  p la ce d  th e  firs t, fro m  w h ic h  th e  o th e r  tw o  in c r e a s in g  

s e r ie s  w i l l  b e  fo rm ed  t h u s :—

1, 2, 2, 2, 2, 2 Sum = 2n—1.
and forms 1, 3, 5, 7, 9, 11 =na
and forms 1, 4, 9, 16, 25, 36 = i * + l .
and forms 1, 5, 14, 30, 55, 91

The first series represents the incremental distances de
scribed in each second more than was described in the pre
ceding second.

The second series represents the distances described in 
each of the n seconds. So that the distance described in the 
n“1 second will = the sum of the incremental distances 
described during n seconds.

The third series represents the whole distances described 
during the several descents from the apex to the different 
ordinates; as the whole distance described during n seconds
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fro m  th e  a p e x  to  th e  «“ * o rd in a te  w il l  =  th e  su m  o f  th e  d is

ta n c e s  d e sc r ib e d  d u r in g  ea ch  o f  th e  n secon ds.

The formation of these Beries may be further illustrated 
by the triangle, Jig. 7 — 2., where the first horizontal line 

= l+ 2 + 2 + 2 + 2 + 2  
= 6  times 2 less 1 = 2x6 — 1 = 11 
=n times 2 less 1=2n—1.

A g a in ,  2 n — 1 fo rm s th e  co lu m n a r series 1 ,  3 ,  5 ,  7 ,  9 , 1 1 ,  

th e  su m  o f  w h ic h  series  =  th e  a re a  o f  th e  tr ia n g le  w h e n  

ea ch  8quarc =  2 , a n d  ea ch  \ s q u a r e = 1 .

1 s t  series, 1 + 2 + 2 + 2 + 2 + 2  S u m = 2 n — 1. 

1 + 2 + 2 + 2 + 2  

1 + 2 + 2 + 2 
1 + 2 + 2 

1 + 2

_________________ 1

2 n d , fo rm ed  fro m  2 n — 1 =  1 +  3 +  5 + 7 +  9 +  1 1 .  S u m  =  «*.

T h e  a re a  o f  th e  tr ia n g le  =  l  +  2 +  3 +  4  +  5  +  6 sq u a res, 

e a c h = 2  in  a re a , le ss  6 h a lf  sq u ares,

= | n + 1 . n less £n 
= j  7 x 6— \ n  

— 2 1  — 3 =  18  squares.
O r  th e  tr ia n g le  w ill  co n ta in  3 6  h a lf  sq u a re s  =  su m  o f  

1 +  3 +  5  +  7  +  9 +  1 1  =  »*

N e x t ,  1 +  3 +  5 +  7 +  9 + 1 1  

1 +  3 +  5 +  7 +  9 

1 +  3 + 5 + 7  

1 +  3 +  5 

1 +  3
_____________________1_ ____

1+4+ 9 +  16 +  25 +  36 S u i n =  j  » +  1 . » . » +  >. 

1+ 4+ 9+16 + 25 
1+ 4+ 9 + 16 

1+ 4+ 9 
1+ 4

____________________ 1̂
1+5+14 + 30 + 55 + 91, which is formed from

c 3
¿/i+ 1 . n . » +



22 THE LOST SOLAR SYSTEM DISCOVERED.
T h e  se r ie s  1 + 4  +  9 , o r  l a +  2 a +  3 a is  re p re se n te d  b y  t h e  

co m p le m e n ta ry  a re a  o f  th e  o b e lisca l series,,/Sy. 7 .a .

Fig. 7.a,

i T h e s e  series  and  o th ers m a y  b e  fo rm ed  fro m  th e  

co lu m n  o f  u n its , an d  lin e  o f  tw o s , b y  a d d in g  to g e 

th e r  tw o  n u m b ers  in  a  d ia g o n a l lin e  to  fo rm  a  

t h ir d ;  th e  th ird  w ith  its  d ia g o n a l n u m b e r  w il l  

fo rm  a  fo u rth , an d  so th e  n u m b ers  m a y  b e  in 

cre ase d  to  a n y  e x t e n t

A s i 2 +  1 = 3 2 +  3 =  5

3 +  1 = 4 5 + 4 =  9

4 +  1 = 5 9 +  5 =  1 4

1

1 , 2, 2, 2 , 2 , 2

1 , 3 , 5 , 7 , 9 , 1 1

1 , 4 , 9 , 1 6 , 2 5 , 36

1 , 5 , 1 4 , 30 , 5 5 , 9 1

1 , 6, 20 , 5 0 , 1 0 5 , 1 9 6

1 , 7 , 2 7 , 7 7 , 18 2 , 3 7 8

1 , 8 , 3 5 , 1 1 2 , 2 9 4 , 6 7 2

1 , 9 , 4 4 , 1 5 6 , 4 5 0 , 1 1 2 2 .

T h e  sum  o f  a n y  lin e  o f  n u m b ers  =  th e  n u m b er b e lo w  th e  

la s t  term  =  th e  sum  o f  th e  p re c e d in g  c o lu m n :

as th e  lin e  =  1 + 5  +  1 4  =  20 ,

an d  th e  co lu m n  = 2  +  3 +  4  +  5 +  6 = 2 0 .

T h e  tw o  series cross each  o th e r  a t  5 , th e  la st te rm  b u t on e 

in  b o th  series.

T h e  la s t  term s o f  th e  tw o  series t o g e t h e r = 1 4  +  6 = 2 0 ,  

th e  su m  o f  e ith e r  series.

A g a in ,  3 6 , th e  a x is  c o rresp o n d in g  to  th e  6 th  o rd in a te  o f  

th e  o b e lisca l a re a , o r  d ista n ce  d escrib ed  in  6 seco n d s, =  th e  

su m  o f  6 sec tio n a l areas, o r = th e  lin e  o f  series  1 +  3 +  5  +  7 

+  9 +  1 1  =  36 .

2 5  is  th e  d ista n ce  d escrib ed  in  5  secon ds,

9 “  “  in  th e  5 th,

a n d  9 +  2 = 1 1  “  "  “  6 th.

T h e  d ista n ce  d escrib ed  in  6 se c o n d s= 2 5  + 1 1  =  3 6 =  th e  

co lu m n  2 +  9 +  2 5 .
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T h u s  th e  lin e  o f  s e r ie s = th e  c o lu m n  o f  s e r ie s = th e  su m  o f  

th e  la s t  te rm s o f  b o th  s e r ie s = th e  su m  o f  e ith e r  series.

Fig. 7 . T h e  Bum o f  th e  se r ie s  o f  c u b e s  o f  1 ,  2 , 3 ,  4 ,  5 ,  6 ,

7 , 8 = ( £  n + 1 .  n )* = a x is * .

F o r i  + 2  + 3  + 4 + 5  + 6  + 7  + 8  =  j # + l  • n  —

a x is  =  3 6 ,

a n d  l * + 2 3+ 3 3 +  4 3+ 5 3 +  6 3 +  7 3 +  83= ( £ n + T .  n)* =

a x is 3 =  1 2 9 6 ,

as b e fo re  c a ll  th e  o rd in a te  n + £ ,

th e n  th e  la s t  o r  8th o r d in a te = 8 * 5 ,

a x is  x  o rd in a te  = 3 6  x  8*5»

£ a x is  x  o rd in a te * = £  3 6  x  72*25 = 1 3 0 0 * 5 ,  

b u t  th e  series  o f  cu b e s  =  12 9 6  

d ifferen ce  = 4*5

8
T h e  fir s t  o rd in a te  w ill  = 1 * 5 ,

th e n  a  a x is  x  o rd in a te  = £ 1  x  1*5 = 1 * 1 2 5 ,

1 s t  c u b e =  1

d ifferen ce  =  *125 =  $.

T h e  2 n d  o r d in a te = 2 * 5 ,

£ a x is  x  o rd in a te 3 = J 3  x  2*5* = 9 * 3 7 5 ,

T h e  2  c u b e s  =  1* a n d  2 3 =  9

d ifferen ce  =  * 3 7 5 = £ .

S o  £  a x is  x  o rd in a te  e x c e e d s  th e  1 s t  c u b e  b y  £  c u b e  o f  1 ,  

th e  1 s t  a n d  2 n d  c u b e s , o r  l 3 +  2 3 “  £ ,

l s + 2 3+ 3 *  

l 3 +  2 * + 3 3 + 4 3 

l 3................+ 83
S o  th e  se c tio n a l so lid s h a v in g  o rd in a te  = ( « + £ ) *  e x ce e d

b y  b
le s s

« •*. 8>
tt 8 * 

8 *

2*,33,4»,53,63,73,8*A.A.U>u «_e8»8>8 >8 »8 > 8 »8A.A.A.U> « i98_at_ 8*8»8 »8 >8 *8
or 1» b  1» ?» b b b
t h e  su m  o f  w h ic h  =  o r  4 £  c u b e s  o f  u n ity  fo r  th e  series o f  

8  c u b e s  =  £ a x is .

»
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O r  su m  o f  th e  8 sec tio n a l s o lid s=± a x is  x  o rd in a te1.

“  “  = £  a x is  x  8 ‘5  s.

“  “  =$ a x is  x  72 *2 5.

“  “  =  (a  a x is  x  2  a x is ) + £  a x is .

“  “  =  a x is1 + £  a x is .

In ste a d  o f  ta k in g  th e  o rd in a te  * = ( n  +  £ )s,

le t  th e  o rd in a te  * = ( » + £ ) * — ^

= n * + n + ^ — |

= n 1 + n = n  + 1 . n

a x is  x  o rd in a te  * = £  n + 1 . n x  n +  1 . n 

=  j  (n  +  1 • n )1

£ a x is  x  o rd in a te  = i ( n + l  . n )1- - - . — 2
c o n t e n t = ( | « + 1 . « ) * = a x is

w h e n  n = 8 = ( £  9 x  8 )4= 3 6 4=  12 9 6  =  th e  co n te n t o f  th e  8

cu b e s. ___  .

T h u s  th e  series o f  n  cu b e s  o f  1 ,  2 , 3 & c ., w ill  = ( £  n + 1 .  »)*
...i g 2 •= axis = as many cubes of 1 as the axis contains squares of 1.

S in c e  th e  o rd in a te  1 a. a x is , o r  o rd in a te  a  axis^, th e  so lid  

w ill  b e  o f  th e  p a ra b o lic  fo rm , a n d  th e  c o n te n t =  th e  su m  o f  

th e  series o f  cu b e s, b o th  h a v in g  e q u a l axes.

Fig. 8 . S u m  2 3 +  4 3 +  6 3 +  83+ 1 0 3 =  18 0 0

a x is = 2  x  £ n  +  1 • n = 2  x  a x is  1 +  2 +  3 

=  2 +  4  +  6  & c . = n + 1 . n.
L e t  o rd in a te  =  2n  + 1

a x is  x  o rd in a te  * = » +  1 . n . ( 2 n + 1 ) 4.

H e r e  th e  sectio n a l so lid s h a v in g  o r d in a te 1 = ( 2 n +  l ) 4 w il l  

e x c e e d
23, 43, 63, 83> 1 0 3

by 1, 3, 6, 1 0, 15less 1, 3, 6, 1 0

or 1, 2, 3, 4, 5,
the sum = ¿n + 1 . n=15, or 15 cubes of 1 for the series of 5 cubes, or 36 cubes of 1 for the series of 8 cubes, which = £ axis.
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L e t  th e  o rd in a te  8 = ( 2 n  + 1 ) * — 1

= 4 n a +  4 » + 1  — 1 

= 4 ( n a +  n )

=  4 (n  +  1 . n)

a x is  x  o rd in a te  a = n  + 1 . n . 4 (n  +  1 . n)

= 4 ( n + 1 . n )a

*  a x is  x  o rd in a te  a = 2 ( n  +  1 . n )a

c o n te n t = 2  a x i s a= 2  x  (6  x  5 ) a=  180 0 , 

w h e n  n =  5 .

H e r e  th e  o rd in a te  <x a x is  K so  th e  so lid  w i l l  b e  p a ra b o lic , 

and  th e  c o n te n t =  th e  series  o f  cu b e s, b o th  h a v in g  eq u a l 

axes.

T h e  c o n te n t o f  n te rm s o f  2 3 +  4 3+ 6 * = 8  tim es th a t  o f  n  

term s o f  l 3 +  2 3 +  3 3. T h u s  th e  series o f  n  cu b e s o f  2 , 4 ,  6 

w iU -r= 2 (n  +  1 . n )a =  2 x  a x is  a*

Figs. 4 ,  5. S u m  l 3 +  3 3 +  5 3 +  7 3+ 9 3 + l l 3= 2 5 5 6  

a x is  = 1 + 3  +  5  & c . = n a.

L e t  o rd in a te  = 2 «, th e n  o rd in a te  w ill  ac axis^, an d  a  p a ra 

b o lic  solid  w ill  b e  g e n e ra te d  b y  th e  o rd in a te3, o r  2 n  *
f — ...... «■— 2 --y

j  a x is  x  o rd in a te  =  ¿ na x  2n

w h en  » = l  =  ‘ l , x 2  x  1 * = 2 , d iffe r e n c e = 2 — 1 =  1 

n  =  6 =  ¿ 6 a x  2 x 6 *  =  2 5 9 2  

6 c u b e s  = 2 5 5 6

difference =  36
W h e n  n = l difference =  2 -  1 = 1

n =  2 )) =  3 2 -  28  = 4
n =  3 M =  1 6 2 -  153 = 9

n = 6 99 =  2 5 9 2 - 2 5 5 6 = 36 .

T h e  parabolic  sectional solids w hen  o rd ina te  3 =  2n* will 
exceed

I a, 33, 5 3, 73, 9s, l l 3
by  1, 4 , 9, 16 , 25 , 36

less 1, 4 , 9 , 16 , 25
o r 1, 3 , 5 , 7 , 9 , 11
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S u m  = n * = 6 * = 3 6 ,  o r  3 6  c u b e s  o f  1  fo r  th e  series  o f  6  c u b e s  

=  a x is .

L e t  o rd in a te  * = ( 2 n ) a— 2

¿ a x i s  x  o r d in a te 3 = j n *  x  ( 2 n — 2 ) = 2 n 4— n* 

w h en  « = l  =  j l 3 x  ( 2 a — 2 ) =  1 

n = 2  =  J 2 a x ( 4 *  — 2 )  =  28

'  n = 6 = £ 6 3 x  ( 1 2 a— 2 ) = 2 5 5 6 ,

o r  su m  o f  6  te rm s o f  I s +  3* +  5* & c . 2 5 5 6 .

T h u s  th e  p a ra b o lic  so lid  =  sum  o f  th e  series  o f  c u b e s  +  

a x is , b o th  h a v in g  a  com m on  a x is ,

=^n*x(2n*—2) + n*
=  2n4 —  n3 +  n3= 2 n 4 =  2 a x i s 3 ;

th e re fo re  su m  o f  l * + 3 3 + 5 *  & c . = 2  a x is  3 —  a x is  = 2 n 4— n*.

T h e  a x is  o f  th e  series  o f  8 c u b e s  o f  1 ,  2 , 3 , 4 , 5 , 6 , 7 , 8 

(Jig. 7 . ) = £ n  +  l . n = 3 6 ,  a n d  th e  c o n te n t o f  th e  series  = a x5 s* .

T h e  a x is  o f  th e  series o f  6 cu b es o f  1 , 3 , 5 , 7 ,  9 , 1 1 ,  

(figs. 4 , 5 . ) = n 3= 3 6 ,  an d  th e  co rresp o n d in g  p a ra b o lic  so lid , 

h a v in g  th e  sam e a x is , =  2  a x i s 3.

.• .  th e  series  o f  8 cu b e s  o f  fig. 7 . =  \ th e  c o n te n t o f  th e  

p a ra b o lic  so lid  c o rresp o n d in g  to  th e  series  o f  6 cu b e s  o f

figs. 4 , 5 .

1*, 2», 3», 4*, 5», 6*

=  1 , 8 , 2 7 , 6 4 , 1 2 5 , 2 1 6

1 , 9 , 3 6 , 10 0 , 2 2 5 , 4 4 1  = : 1 3,  l 3 +  2 3, l 3 +  2 3 +  3*

=  l s, 3 3, 6 3, 1 0 a, 1 5 s, 2 1 a.

T h e series 1 ,  3, 6 is fo rm ed o f  1 , 1 + 2 ,  1 +  2 +  3 . T h e

ntt  te rm  o f  1 +  2  +  3  & c . = - ¿ « + 1  • n = J ( n 3+ n ) .  T h u s  th e  

su m  o f  n  te rm s o f  th e  c u b e s  o f  1 ,  2 , 3 , & c . ,  =  th e  sq u a re  o f  

th e  sum  o f  n te rm s o f  1 +  2  +  3 , & c .,  = ( ¿ « + 1  . n )3=  

( j x # 3 +  n )3.

L e t  n = 6 ,  s =  (\ x~Ka + n ) a= ( ^ x  6 s +  6 )3= 2 1 a 

= 4 4 1  c u b e s  o f  u n ity

=  a  stra tu m  o f  th e  d ep th  o f  u n ity  a n d  a re a  =  2 l 3= 4 4 1 .

I f  th e  sq u a res  1 ,  2 , 3 , 4 , 5 ,  6 re p re se n t th e  6 cu b e s, th e n  

a  sq u a re  stra tu m  h a v in g  th e  sid e =  th e  su m  o f  th e  o rd in a tes
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1 +  2 +  3 +  4 4 - 5  +  6 =  2 1 ,  w i l l  =  th e  sum  o f  6 cu b e s  = ( £  o f  

6 i T 6 ) 2 =  2 1 2= 4 4 1  cu b e s  o f  u n ity .

I f  th e  su m  o f  th e  cu b e s  w ere  l 8 +  2 8 +  3 8= 3 6 ,  th e n  a  

sq u are  s tra tu m  h a v in g  th e  sid e = 6  «

w o u ld  co n ta in  36  cu b e s  o f  u n it y ,  th e  » 

sum  o f  th e  cu b e s  o f  1 ,  2 , 3 ;  o r th e  4 
sq u a re  o f  th e  sum  o f  th e  sides o f  th e  a 

cu b e s  o f  1 ,  2 , 3  w ill  =  th e  su m  o f  th e  » 

cu b e s  o f  1 ,  2 , 3 . F o r  1 8 +  2 3 +  3 3=  ,

3 6  =  6 x 6  cu b e s o f  u n i t y ;  i f  6 cu b e s  

o f  u n ity  b e  p la ce d  a lo n g  th e  side o f  

th e  sq u ares o f  6 , th e n  th e  sq u a re  w o u ld  co n ta in  6 tim es 6 

u n its, o r  6 co lu m n s o f  6 u n its  each.

O r  th e  n u m b er o f  cu b e s  o f  u n ity  in  1 8 +  2 3 +  3 8 =  th e  

n u m b er o f  sq u a re  u n its  in  (1  +  2 +  3) sq u ared  =  6 x 6  =  6 

tim es 6 co lu m n s o f  s in g le  sq u ares =  on e co lu m n  o f  36 sq u ares 

=  th e  le n g th  o f  36  lin e a r  u n its.

T h u s  36 c u b its  o f  u n ity  p la ce d  sid e b y  sid e in  a  s tr a ig h t  

lin e  w ill  e x te n d  to  th e  sam e d ista n ce  as 36  sq u a res  o f  u n it y  

p la ce d  in  a  s tr a ig h t lin e , e q u a l to  a  s tr a ig h t  lin e  o f  36  lin e a r  

u n its .

T h u s  th e  le n g th  o f  a  side o f  a  cu b e  o f  u n ity  =  th e  le n g th  

o f  a  sid e o f  a  sq u are  o f  u n ity  =  th e  le n g th  o f  a  lin e a r  u n i t

S o  th a t, in  m ea su rin g  d ista n ces, a  cu b e  o f  u n it y ,  a  sq u a re  

o f  u n ity , and  a  lin e a r  u n it  are  a ll e q u a l in  le n g th .

Fig. 7 . S u m  th e  o b elisco l series o f

l 8 +  28 +  3 3+ 4 3 +  5 3 +  6 s +  7 3 +  8s,

a x is  = 1 + 2  ....................................  + 8

= ■ y w + 1 .  n = £ n 8 +  n =  £ 6 4  +  8 =  3 6 ,

o rd in a te  a t  th e  en d  o f  th e  8 th  cu b e ,

= 8t5*--25 
=  72*25 — '2 5  =  72

£ a x is  x  o rd in a te  = J  36  x  72  =  12 9 6 .

B u t  th e  sum  o f  th e  series o f  8 cu b e s  =  th e  sq u a re  o f  th e  

su m  o f  th e  sides o f  th e  8 cu b e s

F ig■ 7.6.
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= (í n* + «)2
=  ( ¿ 8 r + 8 ) ,  =  3 6 1 = 1 2 9 6

w h ic h  =  a x is  o f  th e  o b e lisca l series

=  ¿ a x is  x  o rd in a te  . _

I n  th is  o b e lisca l series o f  c u b e s  th e  a x is = £  o r d in a t e , o r  

o rd in a te 9 =  2 a x is .

T h e  o rd in a te  a t  th e  en d  o f  e v e r y  c u b e  o f  th e  series  w ill  

=  th e  sq u a re  o f  ( th e  sid e o f  th e  c u b e + * 5 )  less  * 2 5 ; w h ic h  

w i l l  =  2  a x is .

O r  th e  a x is  b e in g  k n o w n , th e  o rd in a te  w ill  =  2 a x is .

L e t  a  s tr a ig h t  lin e  =  6  lin e a r  u n its. T h e n  6 x 1  w i l l  fo rm  

a  re c ta n g le d  p a ra lle lo g ra m  =  6 sq u a re  u n its , an d  6 re c ta n g le d  

p a ra lle lo g ra m s w ill  form  a  sq u are

=  6 x  6 = 3 6  sq u a re  u n ite , th e  sq u a re  o f  6 .

T h e  sq u a re  o f  6 x  b y  1 w ill  form  a  sq u a re  stra tu m  = 6 x 6  

= 3 6  c u b e s  o f  u n it y , and  6 sq u a re  s tr a ta  w ill  =  6 x  3 6 = 2 1 6  

c u b e s  o f  u n it y

= 6 x 6 x 6  =  th e  c u b e  o f  6.

O th e rw is e . L e t  a  s tr a ig h t  l in e = a  lin e a r  u n it  =  1 .

T h e n  6 x  1 =  6 , a  lin e  o f  6  u n its  in  le n g th .

N e x t  1 x 1  =  sq u a re  o f  1 ,

6 x  sq u are  o f  1 =  re c ta n g le d  p a ra lle lo g ra m  o f  6 sq u ares o f  u n ity , 

6 x  re c ta n g le d  p a r a lle lo g ra m = 6  x  6 = 3 6  sq u are  u n its,

=  th e  sq u a re  o f  6.

T h ir d ly .  1 x 1 x 1 =  c u b e  o f  1 ,

6 x  c u b e  o f  1 =  p aralle lo p ip ed o n  o f  6 cu b e s  o f  u n it y ,

6 x  p a ra lle lo p ip ed o n  =  6 x  6 =  sq u a re  stra tu m  o f  3 6  cu b e s  o f

u n ity ,

6  x  s tra tu m  =  6 x 6 x 6 = 2 1 6  cu b e s  o f  u n it y ,

=  th e  c u b e  o f  6.

T h u s  1 =  a  lin e a r  u n it,

6 x  1 =  a  lin e  o f  6 u n its  in  le n g th ,

1 x 1  =  sq u a re  o f  1 ,

6 x 6  =  sq u a re  o f  6 ,

1 x  1 x  l  =  cu b e  o f  1 ,

6 x 6 x 6 =  cu b e  o f  6.



OBELISKS AND PYRAMIDS COMPARED. 29

So l id  O b e l is k s  an d  P y r a m id s .

T o  compare a Series o f  Obelisks w ith a corresponding Series
o f Pyram ids.

F ig s . 9 , 10 . T h e  firs t sectio n  o f  th e  o b e lisk  is a  p y ra m id , 

th e  1 s t  in  th e  series  o f  p y ra m id s , an d  th e re fo re  th e  a p ices o f  

b o th  w i l l  co in cid e .

Fig. 9. Fig. 10.
A l l  th e  o th e r  sectio n s o f  th e  so lid  o b e lisk  a re  fru stu m s o r  

f r u s ta  o f  p y ra m id s  h a v in g  th e ir  se v e ra l ap ices b e y o n d  th e
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a p e x  o f  th e  o b e lisk , in  th e  p ro d u ced  a x is . T h e ir  s e v e r a l 

b a se s  w i l l = th e  sq u a re  o rd in a tes  o f  th e  o b e lisk .

T h e  2 n d  p y r a m id  has th e  sid e  o f  th e  b ase  =  2 , th e  sid e  o f  

th e  2 n d  sq u a re  o rd in a te  o f  th e  o b e lisk .

T h e  h e ig h t  o r  a x is  o f  th e  p y ra m id  is  b isec ted  b y  th e  1 s t  

o rd in a te , w h ic h  =  1 = £  th e  seco n d  o rd in a te  2 ;  a n d  3  is  th e  

d ista n ce  b e tw e e n , o r  th e  s e c tio n a l a x is  o f  th e  1 s t  an d  2 n d  

o rd in a tes,

• •• a x is  o f  p y ra m id  w ill  = 2  x  3 = 6 ,

= o rd in a te  x  sectio n a l a x is ,

=  n t im es th e  se c tio n a l a x is ,

= nx2n— 1,
- 3

o r = 2 n * — n = t w i c e  th e  a x is  less  th e  o r d in a te ; o r = 2  o rd in a te  

le ss  o rd in a te  o f  o b e lis k

A x i s  o f  th e  2 n d  p y ra m id  b e y o n d  th e  a p e x  o f  th e  o b e lisk  

= 6 — 4 = 2  =  ns — n =  o rd in a te  less  o rd in a te  =  a x is  o f  o b e lisk  

le ss  o rd in ate .

S o  th e  a x is  o f  th e  1 s t  p y ra m id  w i l l = 2 » a— 1 = 2 — 1 =  1 ,  

w h e n  n = l .

T h e  a x is  o f  th e  1 s t  p y ra m id  b e y o n d  th e  a p e x  o f  th e  o b e lisk  

w i l l = na — n = 1 a— 1 =  0, w h e n  « = 1 .

H e n c e  th e  a x is  o f  th e  p y ra m id , h a v in g  th e  n01 ord in ate*  

o b e lis k  fo r  th e  b ase  w i l l = n . 2 n — l = n  tim es th e  sectio n a l 

a x is  o f  th e  o b e lisk , o r  =  2na— n =  tw ic e  th e  a x is  less  th e  

o rd in a te .
T h e  d ista n ce  o f  th e  a p e x  o f  th e  p y ra m id  fro m  th e  a p e x  o f  

th e  o b e lisk  w i l l = n a— n = a x i s  o f  o b e lisk  less  o rd in a te .

T h e  w h o le  a x is  o f  p y ra m id  =  a x is  o f  o b e lis k  +  p ro d u ced

a x i s ; a n d  p ro d u ce d  a x is  =  a x is  o b e lis k —-  a x is  o b e lisk ,n
1 s t a x is =  1 , p ro d u ced a x is  =  1 --  = 0,
2 n d » =  4 , 99 =  4 - -  ¿ 4  = 2,

3 rd » =  9 , 99 =  9 - -  y  9 = 6 ,

4 th il =  1 6 , 99 =  1 6 - “ i  1 6  = 1 2 ,

d th » =  2 5 , 99 = 2 5 - -3 -2 5  = 2 0 ,

6 th 99 = 3 6 , 99 = 3 6 - - * 3 6  = 30.



OBELISKS AND PYRAMIDS COMPARED. 31
T h u s  series  o f  w h o le  a x e s  w ill  b e

1 s t  =  1 +  0 =  1 ,  o r  1 ,  6 , 1 5 ,  2 8 , 4 5 , 6 6 ,2nd= 4+ 2= 6, d. 1, 5, 9, 13, 17, 21,
3 r d =  9 +  6 = 1 5 ,  D.l, 4 , 4 ,  4 , 4 , 4 ,4th = 16+ 12=28,
5 th  = 2 5 + 2 0 = 4 5 ,

6 th  = 3 6 + 3 0 = 6 6 .

P ro d u c e d  a x e s  w ill  b e

0 , 2 ,  6 , 1 2 , 2 0 , 3 0 ,D.0, 2, 4, 6, 8, 10,D.O, 2 , 2 , 2 , 2 , 2.

A x i s  o f  p y ra m id  = 2  a x is  o b e l is k — — a x is  o b e lisk ,

=  2 a x is  o b e lisk  —  o rd in a te ,

=  2 a x is  o b e lis k  —  axis*,

=  sectio n a l a x is  o b e lisk  x  o rd in a te ,

= 2  o rd in a te9 o b e lis k  —  o rd in ate .

T h e  sev era l d ista n ce s  o f  th e  a p ic e s  o f  6  p y ra m id s  fro m  th e  

a p e x  o f  th e  o b e lis k  w il l  b e  0 , 2 , 6 , 1 2 ,  2 0 , 30 .

I f  fro m  th e  en d  o f  th e  6 th  o rd in a te  a  s tr a ig h t  lin e  b e  d ra w n  

to  a  d is ta n ce  fro m  th e  a p e x  o f  th e  o b e lis k  a lo n g  th e  p ro 

d u ce d  a x is  = n 9— n = 6 9 —  6 =  3 0 , th a t  lin e  w il l  rep re se n t th e  side o f  a  tr ia n g le  o r  p y r a m id ; a n d  th e  fru stu m  o f  th a t  p y r a 

m id , b e tw e e n  th e  o rd in a tes 5  a n d  6 , w il l  b e  th e  6 th  sec tio n a l 

so lid  o f  th e  o b e lisk .

T h e  a x is  o f  a  p y ra m id  =  n2 +  n9— » = 2 n 9—n 
c o n te n t =  $ a x is  x  o rd in a te  

=  ̂ ( 2 n 9— n) x  n9.

F r o m  w h ic h  ta k e  th e  sectio n  h a v in g  th e  a re a  o f  its  base 

= » — 1 \  T h e  a x is  o f  th is  p y ra m id

=  2 n  —  1 . n— 2 n —  1 

=  2 n 9— n — 2 n + l  

=  2 n * - 3 n  +  l

c o n te n t  =  j ( 2 n 9— 3n  +  l )  . n —1*>

h e n c e  th e  fru stu m  w i l l  e q u a l
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; ( 2 n * — n ) . n *—  ;(2 n *  — 3 n + l ) . n — 1* 

o r  ; ( 2 n ‘ - n * ) - ; ( 2 M 4- 7 n * + 9 i i - 5 n - l )

w h ic h  =  j ( 6 n * — 9n* +  5 n  —  1 ) ,  w h en  n = 6

=  ̂ ( 6 x 2 1 6 - 9  X36 +  30 — 1)= 3 3 3 | 
sim ila r ly  th e  5 th  fru stu m  =  183

4 th 99 =  8 6 ;
3 rd 99 =  3 1 f
2 n d 99 =  7
1 s t 99 _ 1

—  y

c o n te n t o f  th e  o b e lis k  = 6 4 2

T h e  cu b e s  o f  th e  se c tio n a l a x e s

1 3 5 7 9 1 1

a re 1 27 1 2 5 3 4 3 7 2 9 1 3 3 1  = 2 5 5 6
i

X
___  i
—  T 6 f 3 1 1 8 5 1 182» 3 3 2 *  = 6 39

o b elisca l series =  A
—  3 7 3 1 f s e ; 18 3 3 3 3 f = 6 4 2

d ifferen ce ___  1
'  T í

3
T í w 7

T T
_ S L1 i

i l ___ ■ * _____
ì *  n 3

T h u s  th è  so lid  o b e lisk  w ill  e x c e e d  1  th è  series  o f  c u b e s , o r  

o f  1*, 3*, 5*, 7*, 9*, 1 1 * , b y  T»j th è  c u b e  o f  1 fo r  e v e r y  u n it  o f  

th è  a x is ;  o r  b y  1 c u b e  fo r  e v e r y  1 2  u n its  o f  th è  a x is , o r  b y  

a s  m a n y  c u b e s  o f  1 as  w o u ld  e x tc n d  T»7  th è  a x is  ; o r  b y  a  

s tra tu m  o f  c u b e s  o f  1 th a t  w o u ld  c o v e r  y3,  th è  sq u a re  o rd i

n ate .

S u m  o f  th è  c u b e s  o f  1 ,  3 , 5 = 2  a x is  —  a x is , w h en  n = 6 ,

=  2 x  3 6 * — 3 6 = 2 5 5 6

1  su m  o f  th è  cu b e s  =  6 3 9  
------a .

1  sum  o f  cu b e s  =  1  (2  a x is  — a x is )

= £ a x i s  —  ¿ a x i s  

= 1 3 6 * - 9  

=  6 4 8 - 9  =  6 3 9 .

C o n te n t  o b e lisk  = \  sum  o f  th è  c u b e s  +  a x is

= ;  a x is  —  l  a x is  +  ^  a x is

=  1 a x is * — ;  a x is  
=  ̂  36* — 6 =  6 4 8 — 6 =  6 4 2 .

C o n te n t  p a ra b o lic  o b e l is k = ^  a x is  x  ordinate*

= 1  a x is *

= |  3 6 * = 6 4 8 .
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If  the quadruple parabolic obelisk generated by the double,9
o r  v e lo c it y  o rd in a te  sq u ared  =  2 n ,  d escen d in g  a lo n g  th e  

a x is  an d  v a r y in g  as a x is  =  ± c irc u m sc rib in g  p aralle lo p ip ed .

Sum of the cubes =  2 axis —axis,
=  2  x  3 6 * — 3 6 = 2 5 5 6 .

Content of quadruple obelisk =  sum of the cubes + y axis,____s . .
=  2  a x is  —  a x i s + y  a x is ,

=  2  a x is  —  f  a x is ,

=  2  x  3 6 * — 2 4 ,

=  2 5 9 2 — 2 4 = 2 5 6 8 .

C o n te n t  o f  q u a d ru p le  p a ra -7  =  £  c irc u m s c rib in g  p a ra lle lo -  
b o lic  o b e lisk  y p ip ed ,

=  a x is  x  o rd in a te ,

=  £  a x is  x  2 n  ,

=  x  4n*,

=  2n* x  «*,___ s
=  2  a x is  ,

=  2 x  3 6 s = 2 5 9 2 .

T h e  c o n te n t o f  th e  o b e lisk  e x c e e d s  \ th e  su m  o f  th e  series  

o f  l * + 3 * + 5 * ,  & c .,  b y  p j  th e  a x is ;  o r  b y  J y  o f  a  c u b e  fo r  

e v e r y  u n it  o f  a x is  o f  th e  o b elisk .

T h e  c o n te n t o f  th e  o b e lisk  is le ss  th a n  th e  c o n te n t o f  th e  

p a ra b o lic  solid  b y  £ th e  a x is , o r  |  o f  a  cu b e  fo r  e v e r y  u n it  o f  

th e  a x is .

H e n c e  th e  c o n te n t o f  o b e lisk  w i l l  l ie  b e tw e e n  \ th e  su m  o f  

t h e  c u b e s  o f  1 ,  3 , 5 , & c ., and  p a ra b o lic  co n ten t.

B u t  th e  su m  o f  th e  series  o f  cu b e s o f  1 ,  2 , 3 , & c ., =  a x is  ’  

a n d  p a ra b o lic  c o n te n t =  y  a x is1 ; th e re fo re  c o n te n t o f  o b e

l is k  w i l l  l ie  b e tw e e n  |  th e  su m  o f  th e  c u b e s  o f  1 ,  3 , 5 ,  & c ., 

a n d  \  th e  su m  o f  th e  c u b e s  o f  1 , 2 , 3 , & c .,  th e  a x e s  b e in g
e q u a l. ___

A g a in ,  th e  su m  o f  th e  c u b e s  o f  2 , 4 , 6 , & c ., =  2 a x is  ’ 

th e re fo re  c o n te n t o f  o b e lis k  w i l l  l ie  b e tw e e n  \ th e  su m  o f  

t h e  c u b e s  o f  1 ,  3 , 5 , & c .,  a n d  |  th e  su m  o f  th e  c u b e s  o f  

2, 4 , 6 , & c .
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O r  th e  c o n te n t o f  th e  q u a d ru p le  o b e lisk , g e n e ra te d  b y  th e  

(d o u b le  o rd in a te )3, w i l l  l ie  b e tw e e n  th e  su m  o f  th e  c u b e s  o f  

1 , 3 , 5 , & c .,  a n d  th e  su m  o f  th e  c u b e s  o f  2 , 4 ,  6 , & c .

I f ,  on  th e  p ro d u ced  a x is  o f  th e  o b e lisk  {Jig. 10 .) , sq u a res  

b e  d ra w n  h a v in g  th e ir  sid es e q u a l 2 , 4 ,  6 , & c . ,  th e  d ifferen ces 

b e tw e e n  th e  v a lu e s  o f  » *— n, w h e re  « =  1 ,  2 , 3 , & c . ,  th e se  

sq u a re s  w ill  re p re se n t th e  c u b e s  o f  2 , 4 , 6 , & c . ; a n d  th e  

sq u ares  h a v in g  th e ir  sid es =  th e  sec tio n a l a x e s  1 , 3 , 5 , Sic., 
w ill  rep re se n t th e  cu b e s  o f  1 ,  3 , 5 , &c. T h u s  th e  c o n te n t o f  

th e  s in g le  o b e lisk  w ill  l ie  b e tw e e n  |  th e  su m  o f  th e  1 s t  and  

}  th e  sum  o f  th e  2 n d  series  o f  cu b e s, i f  th e  a x e s  w e r e  eq u al.

1 + 3  +  5 +  7 +  9 + 1 1  =  » * = 6 *  = 3 6 ,  

a n d  0  +  2  +  4 +  6 +  8 +  1 0 = » * - »  = 3 0 ;

th e re fo re  1 + 5  +  9 + 1 3  + 1 7  +  2 1 = 2 » * — n = 6 6 .

H e r e  » * =  a x is  o f  o b e lisk ,

» * — n =  a x is  p ro d u ced ,

2 » * — n =  a x is  o f  p yram id .

A r e a  o f  th e  tr ia n g le  co rresp o n d in g  to  th e  p y ra m id  h a v in g  

base =  n, an d  a x is  =  2 » *— n =  £ (2 n *  — «) . » = » ’ — £»*.

f  a re a  o f  tr ia n g le  =  f  o f  i ( 2 n * — n) . n_ a „s_i „»— x » xn •
A r e a  o f  o b e lisk  =  §  » *— £»,

and §  th e  c irc u m sc rib in g  p a ra lle lo g ra m  =  §n*.

H e n c e  th e  a re a  o f  o b e lis k , w h ic h  =  § » * — £», w i l l  l ie  b e 

tw e e n  §»*, w h ic h  =  §  th e  c irc u m sc rib in g  p a ra lle lo g ra m , o r  

=  th e  p a rab o lic  a re a , a n d  § » * — jd * ,  w h ic h  =  §  th e  t r i

a n g u la r  a re a  fo rm ed  b y  th e  v e r t ic a l sectio n  o f  th e  p y ra m id .

W h e n  th e  series  0 + 2  +  4  +  6 , & c . ,  b e g in s  w ith  0  (a n d  0  is 

re ck o n e d  a  term ), th e  su m  o f  n  te rras =  » *— n.

W h e n  th e  series b e g in s  w ith  2  (a n d  n is  re ck o n e d  fro m  2 ), 

th e  series  2 + 4  +  6 +  8 +  1 0 = n *  +  n = 3 0 ,  w h en  n = 5 , w h ich  

is  th e  sam e as 6 term s o f  0 + 2  +  4 +  6  +  8 +  1 0 , w h e re  »*—u 
= 3 0 .
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S in c e  series  1 +  S  +  5+ 7 = « *

a n d  series  2+ 4+ 6+ 8= « ’  +  «.

T h e r e fo re  series  3 +  7 + 11 + 15=2n* +  n, 
a n d  series  1+ 5+ 9 + 13 =  2«*—n.
T h e r e fo re  series  4 + 12 + 20+28=4«*,

__ » ___ s
=  4 x axis , or =  2 axis of obelisk.

O rd in a te  an d  sectio n a l a x is  o b e lisk  =  a x is  o f  p y ra m id .

1 st lx  1=  1
2nd. 2 x 3 =  6
3rd. 3x  5 =  15
4th. 4 x 7 =  28
5th. 5 x  9=45 
6th. 6x11 =  66.

1st. 1, 6, 15, 28, 45, 66 axes of pyramids.
2nd. 1, 5, 9, 13, 17, 21 difference of axes.
3rd. 1, 4, 4, 4, 4, 4 difference between the last dis

tances.
H e n c e  th e  sum  o f  th e  series  o f  th e  a x e s  o f  p y ra m id s w i l l ,  

i f  fo rm ed  b y  sq u ares  o f  u n it y = th e  su m  o f  th e  a reas fo rm ed  

b y  ea ch  se ctio n a l a x is  a n d  its  o rd in a tes, w h ic h  a re a  w ill  

e x c e e d  th e  a re a  o f  th e  o b e lisk  b y  h a l f  th e  n u m b er o f  sq u ares 

o f  u n it y  o f  th e  series  1, 3, 5, 7, 9, 11, o r  £  th e  sq u ares

o f  u n it y  a lo n g  th e  w h o le  a x is  o f  o b e lisk  o r  £  o rd in a te 1 

F o r  1+6 + 15 +  28 + 45 + 66=161 
an d  a re a  o f  o b e l i s k = f  « * — «. 

w h e n  «=6=144—1 =  143 
a re a  o f  o b e lis k +-$• o rd in a te  * =143 + 18 =  161.
T h u s  e a c h  n u m b e r  o f  th e  series  o f  a x e s  is  fo rm ed  b y  its  

sec tio n a l a x is  x  o rd in a te , a n d  th e  su m  o f  th is  s e r ie s = a re a  o f  
_ ______ %obelisk+£ ordinate • Q
O r  sum o f  series =area obelisk+ £  ordinate

= i n* - i n + ±  » *
= i n * + i « * - i « .

T h e  su m  o f  a n y  n u m b er  o f  te rm s in  th e  seco n d  series  w ill  

= t h e  n u m b e r  i t s e l f  in  th e  firs t  series  im m e d ia te ly  a b o v e  th e  

la s t  o f  th e se  te rm s, w h ic h  su m  w ill  a ls o = th e  sectio n a l a x is
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x  o rd in ate . T h u s  th e  su m  o f  6  te rm s o f  th e  seco n d  series, 

o r  1 + 5  +  9 +  1 3  +  1 7  +  2 1 = 6 6 ,  th e  n u m b e r  a b o v e  2 1 ,  o r  w ill  

= t h e  6 th  o rd in a te  x  its  sectio n a l a x is  

=  6 x 1 1 = 6 6 ,  o r , g e n e r a lly ,

= «  x  2 n— 1 .

T h e  sura o f  th e  3 rd  scrie s  w ill  .

=  1 + 4  +  4  +  4  +  4  +  4 =  2 1

th e  6 th  term  o f  th e  secon d series, o r , g e n e ra lly ,

= l + n ^ T . 4  

o r = 4  n— 3

E a c h  o f  th e  sectio n a l a x e s  o f  th e  o b e lisk  1 ,  3 ,  5 ,  7 ,  & c . 

e q u a ls  th e  su m  o f  th e  tw o  o rd in a tes, o r  th e  d iffe re n ce  o f  th e ir  

s q u a r e s ; -

fo r  n  +  » —  l  =  2 n —  1

an d « *— n— 1 = B , - ( n , - 2 n + l )

= 2n —1
S u b tr a c t in g  th e  le ss  fro m  th e  n e x t  g r e a te r  a x is  o f  th e  series 

o f  p y ram id s g iv e s  th e  series  1 ,  5 ,  9 , 13  fo r  th e  d ifferen ce s  

b e tw e e n  th e  a x e s  o f  th e  p y ram id s.

T o  su m  o f  1 +  3  +  5  +  7  +  9  +  1 1 ,  & c . = n a

ad d  0  +  2  +  4  +  6 +  8 +  10 , & c . =  a  —  1 . n

th e n  S. o f  1 +  5  +  9 +  1 3  +  1 7  +  2 1 ,  & c . w ill  

=  wa +  n — 1 . n =  2n  —  1 .  n
= a x i s  o f  th e  »Ith p y ram id .

O r  b y  m a k in g  th e  3 d  th e  1 s t  series an d  th e  1 s t  t h e  3 r d , i t  

w i l l  b e  seen  th a t  th e  su m  o f  n  te rm s o f  th e  1 s t  s e r ie s  w i l l  

fo rm  ea ch  o f  th e  n  te rm s o f  th e  2n d  series, a n d  t h e  s u m  o f  

th e  2 n d  series  w i l l  fo rm  ea ch  o f  t h e  n  te rm s o f  th e  3 r d  se r ie s , 

a n d  th e  su m  o f  th e  3 rd  series  w il l  fo rm  ea ch  o f  t h e  n  te r m s  

o f  a  4 th  series.

1, 4, 4, 4, 4, 4, Su m = 4n— 3

and forms 1, 5, », 13, 17, 2 1 , = 2 n— 1  . n
and forms 1 , 6 , 15, 28, 45, 6 6 , = f«>  +  i « a-
and forms 1, 7, 2 2 , 50, 95, 161,

T h u s  th e  a x is  o f  o b e lis k  +  th e  r e c ta n g le  b y  th e  t w o  o r d i-
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n a te s  o f  th e  la s t  se c tio n  w i l l  =  th e  a x is  o f  p y ra m id  h a v in g  

th e  sam e b ase  as th e  o b e l is k . '
T h e  a x is  o f  p y ra m id  = n 4 b e lo w , an d  m4—n a b o v e , th e  

a p e x  o f  th e  o b e lis k , o r  w h o le  a x is  o f  p y ra m id  = 2 n —  1 . n . , 
and 2 n — 1 , fo rm s th e  series  1 ,  3 ,  5 ,“7 ,  th e  sec tio n a l a x e s , 

o r  series o f  th e  d ifferen ces b e tw e e n  th e  Beries o f  th e  w h o le  

a x e s  o f  o b e lisk . I f  to  th is  series th e re  b e  ad ded  th e  series 

0 , 2 , 4 , 6 , 8, & c ., fo rm ed  fro m  2 n — 2 , th e  d ista n ces b e tw e e n  

th e  sev era l ap ices o f  p y ra m id s, th e  su m  o f  w h ic h  series 

= 0  +  2 +  4  + 6 ,  & c . =  n— 1 . n — th e  r e c ta n g le  b y  th e  tw o  

o rd in a tes  o f  th e  la s t  sec tio n  o f  o b e lisk  =  th e  p o rtio n  o f  th e  

a x is  o f  e a ch  o f  th e se  s e v e ra l p y ra m id s b e y o n d  th e  a p e x  o f  th e  

o b e lisk . T h e n  w il l  2 n — 1 +  2 n — 2 = 4 n — 3 , th e  d ifferen ce 

b e tw e e n  th e  e n tire  a x e s  o f  p y ra m id s, fo rm  th e  series  1 , 

5., 9 , 1 3 , & c . ; th e  su m  o f  w h ic h  = 1  +  5  +  9 +  1 3 ,  & c . 

= « * + « — 1 . n = 2 n  — 1 . n  =  th e  w h o le  a x is  o f  th e  »Ith 

p y ra m id .

T h e  series o f  th e  a x e s  o f  p y ra m id s  w il l  b e  1 ,  6 , 1 5 , 2 8 ,  Sic., 
ea ch  te rm  b e in g  fo rm ed  b y  2 n — 1 . n , o r  b y  sec tio n a l a x is  

x  o rd in a te  o f  o b e lisk , w h ich  e q u a ls  th e  w h o le  a x is  o f  a  p y 

ra m id  = n  x  n*h se ctio n a l a x is .

A g a in ,  n4— 7i, th e  d istan ce  o f  th e  a p e x  o f  th e  p y ra m id  from  

th e  a p e x  o f  th e  o b e lisk , fo rm s th e  series 0 , 2 , 6 , 1 2 , & c ., th e  

su m  o f  w h ic h  series  = 0  +  2 +  6  +  1 2 + 2 0 + 3 0 ,  & c .= ^ n 8

~ i n-
n4 fo rm s th e  series  o f  th e  w h o le  a x e s  o f  o b elisk s, 1 ,  4 ,  9 ,  

1 6 ,  & c . w h ic h = th e  series  o f  th e  p a rts  o f  th e  a x e s  o f  p yram id s 

b e lo w  th e  a p e x  o f  o b e l is k ; th e  su m  o f  w h ic h  series 

=  1 + 4  +  9 +  1 6 , & c . = £ ( n +  1 • n  • « + £ )  = T n* + i ” •

T h e n  n4— n +  n4= 2 n — 1 . n  w ill  form  th e  series 1 ,  6 , 1 5 ,  

1 8 , & c . ;  th e  su m  o f  w h ic h  =  1 +  6 +  1 5  +  1 8 , & c . =  f  n* 

+ i  n4— £n, th e  su m  o f  th e  series  o f  e n tir e  a x e s  o f  p yram id s.

T h e  fo rm atio n  a n d  su m  o f  ea ch  o f  th e se  th re e  series w ill  b e

1 .  S. o f  a 4— n = 0  +  2 +  6 + 1 2  & c .= £ n 8— ^ 7i

2. &  o f n 4 = 1 + 4 +  9 + 1 6 & c .  =  $7i* +  i n 4 +  a n

3. S . o f 2 n ^ l . n  =  l + 6  +  1 5  +  2 8 & c .  =  §7i* +  i7 i4- ^ 7 i

1 . S u m  o f  a x e s  o f  p y ra m id s  b e y o n d  th e  a p e x  o f  o b e lisk .
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2 . S u m  o f  a x e s  o f  p y ram id s b e lo w  th e  a p e x  o f  o b e lis k ,

w h ich  is  a lso  th e  su m  o f  th e  a x e s  o f  o b e lisk .

3 . S u m  o f  th e  e n tir e  a x e s  o f  p y ram id s.

S in c e  th e  a x e s  o f  th e  p y ra m id s a re  as  2 n — 1 .  n , th e  a re a s  

o f  th e  tr ia n g u la r  v e r t ic a l  sectio n s o f  th e  p y ra m id s w i l l  b e  as 

£ a x is  x  o rd in a te , o r  £ ( 2 n — 1 . na), o r  n3— In * .

T h e  areas o f  th e  tr ia n g le s  w i l l  b e  ex p ressed  b y  th e  d iffer

e n ce  b e tw e e n  th e  series o f  a 1 an d  I n * .

S. n* = 1  +  8 +  2 7  + 6 4  +  1 2 5  + 2 1 6 = 4 4 1

S. I n *  = 1 + 2 +  4 j +  8 +  1 2 1  +  1 8 =  4 5 j

S. o f  d ifferen ce  = 1  +  6 + 2 2 1 + 5 6  +  1 1 2 1 + 1 9 8 = 3 9 5 1  

T h e  su m  o f  th e  cu b e s  o f  1 +  2  +  3 = ( l  n + 1*. it)*, a n d  th e  

su m  o f  th e ir  sq u a res  = 1  n + 1 . n  . n + 1 .

S o  h a l f  th e  su m  =  £n+ 1 . n  . n+ ! •

H e n c e  th e  su m  o f  th e ir  d iffe re n ce , o r  th e  su m  o f  th e  t r i 

a n g u la r  areas w ill  ____ ____  ___

= ( ! « +  1 . n )s — 1  n + 1 . n . n +  1  

i f  n =  6 =  1~ 213 —  1 2 7 3

= 4 4 1 - 4 5 1 = 3 9 5 1 .

To Sum the Series of Pyramids.
C o n te n t  o f  p y ra m id  =  1  a x is  x  ord in ate.

H e re  o rd in a te  =  n*, a n d  a x is  =  2 n =  1 . n.
P y r a m id  = l ( 2 n —  1 . n . n*).

= i ( 2 n ‘ - n » >

= f  n4- !» *  .
S u m  o f  series  f  n4

= 1 ( 1 «  +  2« +  3<&c.)

= 1  o f l ( n + l  . n  . n +  1 — l n + 1 . n  . n  +  1 ) .

S u m  o f  series  1  n * = l ( l *  +  2 * + 3 3 & c .)

= i( i«  + 1 • »)*•
W h e n  n = 6 ,  S u m  o f  series  f  n4= 1 5 1 6 f  

„  1 « 8=  1 4 7

S u m  o f  th e ir  d ifferen ce  =  1 3 6 9 f ,

=  c o n te n t o f  th e  series  o f  p y ra m id s.
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These series, when n=6, will be
$ra4= $ + 1 0 $ + 5 4 + 1 7 0 $ + 4 1 6 $ + 8 6 4 = 1 5 1 6 $ ,  

$ / 7 * = $  +  2 $ +  9 +  2 1 $ +  4 1 $ +  7 2 =  1 4 7 ,  

d if. = $  +  8 + 4 5 +  1 4 9 $ +  3 7 5  +  7 9 2 = 1 3 6 9 $ ,

o r  c o n te n t o f  series  o f  p y ra m id s  =  1 3 6 9 $ ;  
o r

$  n4= $  ( l 4 +  24 +  3 4 +  4 4 +  5 4 +  64) =  1 5 1 6 $ , 

$ n 3= $  ( l *  +  2 3 +  3 3-f 4 3 +  5 3 +  63) =  1 4 7 ,  

d if. =  1 5 1 6 $ - 1 4 7  =  13 6 9 $ .

T h e  series -J- ns x b y  2 n  w i l l  fo rm  th e  series  o f  $ n 4

3 74 —  3> 2 $ , 9 , 2 1 $ , 4 1 $ , 7 2 ,

2n = 2 , 4 , 6 , 8 , 10 , 1 2 ,

3 n —  3 * 10 $ , 5 4 , 17 0 $ , 4 1 6 $ , 864.

H e n c e  th e  n01 te rm  in  th e  series $n4 w il l  =  th e  te rm  in  

th e  series $ n3 x  b y  2 n ; as th e  6 th  in

$ n 4= 8 6 4 = 7 2  x  b y  6 x 2 .

Also the series $n3 multiplied by 2n—1 will form the 
series of $n4=$n*

$ n 3 = $ ,  2 $ , 9 , 2 1 $ , 4 1 $ , 7 2 ,

2 n — 1 = 1 ,  3 , 5 , 7 , 9 , 1 1 ,

$n4— $ « * = $ , 8 , 4 5 , 14 9 $ , 3 7 5 , 7 9 2 .

T h u s  th e  series  $ n 3 is  a  p y ra m id a l series, ea ch  term  

b e in g  =  to  a  p y ra m id , $  n3, w h ich , m u ltip lie d  b y  tw ic e  th e  

o rd in a te , o r  2 n , w ill  fo rm  th e  firs t series $ n 4.

T h e  th ird  se r ie s , th e  d ifferen ce  b e tw e e n  th e  series $  n4 a n d  

$ n 3, w i l l  b e  fo rm ed  b y  m u ltip ly in g  th e  p y ra m id a l series $ n * 

s u c c e s s iv e ly  b y  1 ,  3 , 5 , 7 ,  o r  th e  co rresp o n d in g  sectio n a l 

a x e s  2 n — 1.

T h u s  ea ch  p y r a m id , th e  fru stu m  o f  w h ic h  form s a  sectio n  

o f  th e  o b e lisk , w i l l  =  $ n 3, o r  $  o r d 3 o b e lisk  m u ltip lie d  b y  

t h e  se c tio n a l a x is  o f  th a t  o rd in a te , o r  =  $ n 3 x 2 n — l = $ n 4

- i» 3* ____
H e n c e  th e  p y ra m id  h a v in g  its  a x is  =  2 n — 1 . n , an d  base 

=  n1,  th e  b ase  o f  th e  o b e lisk , m a y  b e  com p ared  w ith  th e  co r

resp o n d in g  o b e lis k  h a v in g  its  a x is  =  n2.
D 4
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Content pyramid : content obelisk.
:: : ¿n4-*»»3

:
:: :
:: 4n*-2n : 3n*—1.

T h e  sum  o f  th e  series o f  c u b e s  o f  1 , 2 ,  3 ,  4  =  £ {n  + 1  . n )s 

=  a x is 1.

F o r  ___

Ä  l + 2  +  3  +  4  +  6  +  6 s s ^ s * l - l  . n = 2 1 = a x i s .

S. l *  +  2 s +  3 * + 4 *  +  5* +  6 * = 4 4 1 = 2 l * = a x Ì 8 a, 

o r  sum  o f  th e  c u b e s  =  (£ n  +  l  . n ) * = a x is ’ -

T h e  sum  o f  th e  se n e s  o f  cu b e s  o f  2 , 4 , 6 ,  8 =  2(£ n  +  1 .  «)* 

=  2 a x is  *•

F o r  th e  a x is  o f  n te rm s o f  th is  series w il l  =  t w ic e  th e  

a x is  o f  n te rm s o f  th e  series 1 , 2 , 3 , 4 ,

=  2 ( £ h + 1 . n ) = » + l  . n,
an d  each  te rm  in  th e  1 s t  series =  8 tim es th e  c o rr e s p o n d in g  

te rm  in  th e  la s t  series.

T h e re fo re  S. o f  2 3- f  4 s 4 - 6 * +  8* w i l l  =  8 tim e s  t h e  &  o f  

l 3 +  23 +  33 + 4 3= 8  ( ¿ ñ + T  . n )3 

=  2 ( ñ + T  . n )1

= 2  a x is ’ -

T h e  su m  o f  th e  series  o f  cu b e s  o f  1 ,  3 , 5 ,  7 ,

=  2 n 4 —  n3= 2  a x is  — axis.

F r o m  I s,  2s,  33, 4 3,  5 3, 63,

ta k e  2 s,  4 3, 6s,

d ifferen ce  l a> 3 3, 5 3,

L e t  n = t h e  n u m b e r  o f  te rm s in  ea ch  o f  th e  tw o  la s t  s e r ie s ,  

th e n  2 n  w ill  e q u a l th e  n u m b er o f  te rm s in  th e  1 s t  se r ie s .

8 . of 1st, which =(■ §•*» + 1 • w)*> 
will now = ( j2 » + 1 • 2n)s

=  (n  +  i  • 2 » )s 

=  (2n* + n)*-
S. o f  2 n d  series  =  2 ( * + " I ■ »)* =  2 (»* +  n)\
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S . of 3rd sériés = différence
= (2n* + n)*— 2 (»* + n)** ---i  .
= 2n4 —n*=2axis —axis.

For axis =  l + 3 + 5=n*; 2 axis* — axis = 2 strata, each
stratum having an area = axis*, and a depth of unity, less a 
line of cubes of unity = the length of the axis.

In the 3rd séries of 1®, 3®, 5®, n = 3, axis = 1 + 3+5 
=  9 = Tl.

Sum of l*+3*+5*=2 axis* — axis 
= 2 n*—n*
= 2x3*—3*
= 2 x 8 1-9  
= 153.

Or in the séries 1®, 33, 5®,
n=3, axis=l + 3 + 5 = n* = 9.

-~î .Sum=2 axis —axis 
= 2x9®—9 
= 153.

Otherwise, l®+2®+3® + 4*+5*+6*=441 
2» +4® +6®=288

ï® +3® +5® =153.
Sum of the 2nd sériés= the sum of 8 x £ n  terms of the lst 

sériés. The différence of the two sériés = the sum of £ n  

terms of the 3rd séries.
As sum of l*+2® t-34=36, and 8 x 36=288 = sum of 2nd 

sériés, which, subtracted from the sum of the lst sériés 441, 
leaves 153, the sum of the 3rd sériés,

Sum of feeries of 1* + 2® + 3* + 4®=axis*.
Sum of sériés of 2*+4® + 6®+8®=2 axis*.
These axes become equol at the 20th term of the lst 

sériés, and the 14th term of the second sériés.
Sum of lst sériés =(-J-»+ 1. n)2=axis*

=(£21 x 20)®
= 2Ï(j*=44100.
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Sum of 2nd series =2(b+ 1. B)*=2axis*
=2(15x14)* .
= 2x2lÓ*=88200. •

Or when the two series have a common axis, their contents 
will be as 1 : 2.

When both series have the same number of terms, their 
contents will be as 1 : 8.

Let each of the series
1, 2, 3, 4, 5, 8,
2, 4, 6, 8, 10, 12,
1, 3, 5, 7, 9, 11,

form an a x is , f ig * . 7,8.5., then the series of squares described 
on the side of the axis will represent both squares and cubes, 
or areas and solids of an obeliscal form.

The axis of the 1st series = £ «+ 1. n,
2nd ,, = M+l.n,
3rd „ = n*,

The ordinate of the 1st „ = n+£,
2nd „ = 2(n + |),
3rd ,, = 2n.

Or sum of l+ 2  + 3=axis=£n + 1. n,
2 + 4 + 6=axifl= n + l.n , 
l+ 3  + 5=axis= a*.

The sum of their squares, or
l* + 2* + 3*=area=-LB+1. b . »+•£•=£ axis x ordinate,
2* + 4*+6*=area=£n+1. n. n+ £ = f axis x ordinate,___3l* + 3*+5*=area=±n3—̂ B=±axis, —£ ordinate.
The sum of their cubes, or 
18 + 2s + 3*=solid = (•*- n + 1 . B)*=axis*, 
28+43+6*=solid=2(B+1. n)*=2axis*,
1* +  3* +  5 * = s o lid = ( 2 b * —  1 )* . b *= 2 a x is * — a x is .

Also the axis of the obeliscal area=B*=ordinate*,
area=fn3—* b,

—-1 .=$axis ordinate,
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s o l i d = a «4— A n *,

= ^ -a x is  — £ a x is ;

a n d  th e  su m  o f  l 3+ 3 3 +  5 3___a
= •¿{2  a x is  — a x is ) ,

= £ a x i s  — £ a x is ;
•, -----* .

so lid  o b e l i s k a x i s  —  ¿ a x is .

. •. th e  so lid  o b e lis k  is  g r e a te r  th a n  ¿  th e  su m  o f  l 3 + 3 3+ 5 *  

b y  ¿ a x i s — ¿ a x is ,

o r  jJj-axis, o r  ^ n * .

T h e  o b elisca l a r e a = f  « *— ¿ n = ¿ ( ¿ » i 3— ¿ n ) = ¿  th e  su m  o f  

l * + 3 *  +  5*.

T h e  a x is  1 + 3  +  5 = n* is  com m on  to  b o th  th e  o b e lisca l 

solid  an d  to  th is  o b e lisca l series o f  cu b es.

T h e  co rresp o n d in g  p a ra b o lic  a r e a = f n 3,

s o lid = ¿ a x i s  .

L e t  ea ch  o f  th e  sq u a re s  in  th e  series l s + 3 * + 5 3+ 7 , + 9 *  

+  1 1 *  re p re se n t a  c u b e  o f  u n it y .

Fig. 5 a. T h e n  th e se  sq u a re  s tr a ta , ea ch  h a v in g  a  d e p th  o f  

u n it y ,  w i l l  fo rm  a  te rr a c e d  p y ra m id , th e  c o n te n t o f  w h ich  

w i l l = ¿ n 3— ¿ »  in  c u b e s  o f  1 .

T h e  c o n te n t o f  th e  r e c tilin e a l-s id e d  p y ra m id  h a v in g  a  

h e i g h t e n ,  a n d  sid e  o f  b a s e = 2 « ,  w i l l = ¿ n 3, w h ic h  w i l l  e x 

ceed  th e  c o n te n t o f  th e  stra tifie d  p y ra m id  b y  ¿ n  c u b e s  o f  1 .

N e x t  co m p a re  th e ir  sec tio n a l tr ia n g u la r  a re as, m a d e b y  

d iv id in g  ea ch  p y ra m id  v e r t ic a lly  in to  tw o  e q u a l p arts.

H e ig h t  o f  th e  t r i a n g l e s  n  = 6 .

S id e  o f  th e  b ase  s  2 n =  12 .

. ' .T r ia n g u la r  a re a , s i 2 n  . « = ¿ 1 2  x  8.

=  n* = 6 * = 3 6 .

S tra tif ie d  a re a  =  l  +  3 +  5  +  7  +  9 +  l l = n * = 6 * = 3 6 .

T h u s  th e  tr ia n g u la r  an d  s tra tifie d  a re a s  a re  eq u a l. B u t  

th e  stra tifie d  p y ra m id  is  le ss  th a n  th e  tr ia n g u la r  p y ra m id  b y

i»-
S in c e  th e  d o u b le  o b e lisca l arca,./£y. 5 . =  l*  +  3* +  5 * + 7 * +



4 4 T H E  L O S T  S O L A S  S Y S T E M  D I S C O V E R E D .

9* +  1 1 * ,  i t  fo llo w s  th a t  i f  ea ch  o f  th e se  sq u a re s  w e r e  c o n 

v e rte d  in to  a  stra tu m  h a v in g  a  d e p th  o f  1 ,  to g e th e r  t h e y  

w o u ld  fo rm  a  s tra tifie d  o r  te rra ce d  p y ra m id , fig. 5 a., c o n 

ta in in g  as m a n y  c u b e s  o f  1 a s  th e  d o u b le  o b e lisca l a re a  c o n 

ta in s  sq u ares  o f  1 ,  o r  =±n3—l¡n=$ 6 3— -J6,

=  2 8 8 - 2  =  286.

A ls o  co n te n t o f  r e c tilin e a l p y r a m id = a »3,

“  “  stra tified  p y r a m id = $ n * — ^n.

D o u b le  p a ra b o lic  a r e a = - fn 3,

“  o b e lisca l a r e a = $ « 3— £n.

W h e n  th e  sq u a res  o f  1 a re  a rra n g e d  in  th e  o rd er 1 ,  2 , 3 , 

as  in  fig. 7 — 2 , th e  w h o le  a re a  w i l l  =  i  n + 1 .  n , w h ic h  w il l  

e q u a l th e  a re a  o f  a  tr ia n g le  h a v in g  its  h e i g h t = n ,  a n d  base 

=  n + 1 , o r  = £ 7 is +  £n.

W h e n  th e  sq u ares  o f  1 ,  2 , 3  b eco m e s tr a ta  o f  th e  d e p th  

o f  1 ,  an d  fo rm ed  in to  a  te rr a c e d  p y ra m id , th e  c o n te n t  o f  th e  

p y ra m id  w i l l= ^ n - | -  1 .  n. « +  ■ §» w h ic h  w i l l = th e  c o n te n t o f  a  

re c tilin e a l p y ra m id  h a v in g  th e  sid es o f  th e  b a s e = n  +  l . b y  

n  +  £ , a n d  h e ig h t = n .

T h e s e  o b e lisca l series o f  so lid s a re  ex p ressed  in  te rm s  o f——a"
th e  a x e s , as  su m  o f  l 3 +  2 3+ 3 * =  a x is  .

2 3 +  4 3 +  6 * = 2  a x is* - 

l 3+ 3 3 +  5 3= 2  a x is  — a x is .
> — —* ,

F o r  w h e n  th e  o b e lisca l so lid  o f  th e  1 s t  s e n e s  = a x i s ,  th e___»
c o n te n t is  re p re se n te d  b y  a  stra tu m , o r  b y  an  a re a  =  a x is  ,  

w h e re  fo r  e a c h  sq u a re  o f  1 ,  a  cu b e  o f  1 is  s u b s titu te d , so

th a t  a  s tra tu m  h a v in g  a n  a r e a = a x is  ,  a n d  th ic k n e s s  th a t  o f  

u n it y ,  w il l  fo rm  a n  o b e lisca l series  o f  c u b e s  h a v in g  a  c o n te n t

= a x i s  , = t h e  sum  o f  l * + 2 3 +  3 3.

T w o  s tra ta , th e  a re a  o f  e a c h = a x is  o f  th e  2 n d  se r ie s , w i l l  

fo rm  th e  seco n d  series  o f  cu b e s.

T w o  s tra ta , th e  a re a  o f  ea ch  b e in g = a x is  o f  th e  3 rd  series , 

le ss  a  lin e  o f  cu b e s  o f  u n i t y = t h e  a x is  in  le n g th , w i l l  fo rm  

th e  3 rd  series o f  o b e lisca l cu b e s.
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T h e  so lid  o b e lis k  =  \  axis*  —  ¿  a x is , eq u a ls  a  tr ia n g u la r  

s tra tu m  h a v in g  th e  h e ig h t  a n d  s id e  o f  b a se  ea ch  =  th e  a x is  

a n d  a  d e p th  o f  1 ,  le ss  a  lin e  o f  c u b e s  o f  1 e q u a l in  le n g th  -J- 
a x is .

I n  o rd e r  to  fin d  th e  su m  o f  th e  series  l 4 +  2 4 +  3 4 +  4 4+ 6 4 

+  6 4, le t  th e  sq u ares  o f  I a, 4 a, 9a, 1 6 a, 2 5 s, 3 6 s b e  p la ce d  

in  o b e lisca l ord er, so th a t  th e  sid es o f  th e  sq u a res  sh a ll form  

a n  a x is  =  1 + 4  +  9 +  1 6  +  2 5  +  3 6 , Fig. 2 2 ., w h ic h  a x is  w ill  

= ^ n  + 1 . n . n + £ ,  an d  th e  a re a  o f  th e  series  o f  sq u ares w il l  

= £ ( h + 1  . n )a . »+■ £■  less  £  o f  £  n  + 1 . n . n + £ .

F o r  («  + 1 . n )a . n + £  eq u a ls

£ 2 x 1 x l^ =  £ when n = l 
3~x2* x 2 |=  18 = 2
<lx3¡>x ^ =  100£ = 3
5"x4*x4£= 360 = 4
675* x 6£= 990 = 5
7‘x6*x6£=2293£ = 6.
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1 * =  1 and 0 +  1 =  1

4 * =  1 6  „ 1 +  1 6 =  1 7

9 * =  8 1  „ 1 7 +  8 1 =  98

1 6 * =  2 5 6  „ 9 8 +  2 5 6 =  3 5 4

2 5 * =  6 2 5  „ 3 5 4 +  6 2 5 =  9 79

3 6 * =  12 9 6  „ 9 7 9  +  1 2 9 6 = 2 2 7 5

2 2 7 5

N e x t  fin d  a  fo rm u la  fo r  th e  d ifferen ce  b e tw e e n

¿ ( » + 1 « ) * . « + £ ,

an d  th e  co rresp o n d in g  series  o f  1* + 4 * +  9*, o r  b e tw e e n  2 2 9 3 £

a n d  2 2 7 5 .

t - 1 =  i
18  - 1 7 =  1

10 0 £  — 9 8 =  2£

3 6 0  - 3 5 4 =  6

9 90  - 9 79  =  1 1

2 2 9 3 £ — 2 2 7 5  =  18 £

. £  x  5 =  1 1 -  0 =  1

1 x  5 =  5 5 -  1 =  4

2 £  x  5 =  14 1 4 -  5 =  9

6 x  5  =  30 3 0 - 1 4 = 1 6

1 1  x  5  =  5 5 5 5 - 3 0 = 2 5

1 8 £ x  5  =  9 1 9 1 - 5 5  =  36

9 Î

S in c e  18 £  x  5 = 9 1 = s u m o f  1 + 4  +  9, & c . = £ n + 1 . n .

n +  £  =  9 1 ,  w h en  n =  6 , and £ 9 1  =  18 £ .

T h e r e fo re  th e  su m  o f  th e  series o f  sq u a res, o r  l * + 4 *  +  9* 

+  1 6 * +  2 5 * +  36*,

= £ ( n + l  . n )* . 7i +  £  less £ o f £ n + l  . n . n  +  £

= £ 7 x 6  x  6 £  less  £  o f  £  7  x  6 x  6£,

=  2 2 9 3 £  less  1 8 £ = 2 2 7 5 ,  w h e n  « = 6 .

T h e  su m  o f  th e  series

l 6 +  2fi +  3« +  4« +  5 6 + 6 6 . 

o r  l 3 +  4 3 +  93 +  1 6 3+ 2 5 3 +  3 6 3,

= £(n+1 . n . n + £—n + 1 . n . n + £ + £n +1 . n . n + £).
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For |  n+ 1 • n . n+ *, when n = l,  2, 3, 4, 5, 6,
27T3x i*= *-3= i
3 x 2  x 2* =
4 x 3 x 3*=
5 x 4 x 4*=

-3
6 x 5 x 5*=--- -3
7 x 6  x 6* =

12= 
640= 

6048 =  
36000= 

148500= 
481572=

I f
77*.
864.

5142*.
21214*.
68796.

13= 1 0 + 1 = 1.
43= 64 1 + 64= 65.
93= 729 67 + 729= 794.

163 =  4096 
253=  15625 
36*=46656

794+ 4096= 4890. 
4890+15625=20515. 

20515+46656 =  67171.
67171

Find a formula for the difference between j # + l  
n + £ and the corresponding series of cubes of 1 , 4, 9, 
or between 68796 and 67171, which =  1625.

i a _  l  =  J L  

7 7 * -  65= 12*.
864 -  794= 70.

514 2*- 4890= 252*.
21214* —20515= 699*.
68796 -6 7 17 1  =  1625.

II■+>x 1 = 0 + 1 = 1
12* = 17 = 1 + 16 = 17.
70 = 98 = 17 + 81 = 98.

252* = 354= 98 + 256 = 354.
699* =  979= 354+ 625= 979.

1625 =2275= 979+1296=2275.
2275

Thus *  of (1 + 16+ 81+ 256+ 625+ 1296),
*  . (l*+4* + 9s + 16s+25s+36i), 

=*2275=1625.

_3
. n .
&c.,
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Hence the aum of the series l*+4* + 9*, &c., or of l®+2* 
+ 3®, &c., will

= *(n + 1 . n  . » + * —n + 1 • n . n + *+ *n + 1 . n . n+*) 
=*(42* x 6*-42* x 6*+* 42 x 6*)
=*(481572-11466 + 91)
=*470197 
= 66171 when n=6.

Thua the sums of the 2nd, 4th, and 6th powere of 1, 2, 3, 
and 2, 4, 6, will be ■

l s + 2*+3s=axia=*(n + 1 . n . n + *)
l4 + 24+34=area=*(n+1 . n  . n + *—* b+ 1. n . n+*)
l6 + 2®+34=aolid=*(n+1 . n  . n+*~ » + l . n  . n+*

+ * b+ 1. * • *+*).
2*+4* + 6*=axia =*(» +1 . n . »+*)

24 + 44 + 64=area=-i-(« + 1 . n . n+ *—*n + l • n. *+ *)
54.3,______ 3 ____  ______ 3 -----

2® + 46 + 6®=aolid=- -̂(n + 1. » . n + * —n + l.n  • n+*

+ *«+ 1 . n . » + *)•

Haying found by trial the auma of the8e aeriea, let ua next 
erränge them along the axea ( F ig s . 7. and 22.), and find the 
auma in the terma of the axia and Ordinate.

l *  +  2* +  3 s = a x i a = * n + l  . n  .  n  +  * .

l 4+ 2 4 +  34= a r e a ,  h e re  a x ia  = * n  + 1 . n  . n + * .

ordinate = n + 1 . n, or =n*+n.
axiax ordinate=* b +1 . n . n + * . n+1 • «____ .2 __

= * b+ 1 . n . b  +  *.
Sum of aeriea= * axia x ordinate — *axia,

= * o f* n + l.n  . b + * —*of *n+ 1 . n . « + *) 
= * (« + 1 - b . n + * — * b + 1. n  . n + *), 

or = i»  + i( » + l  • n  — * n + l . n,
=*6*(7 x 6,—*7 x 6) when b=6,
= 2275 aquarea of 1.
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Next sum 18+2s+36=solid,
Axis = 4 b+ 1 . n . n + |  and ordinate* = b+ 1 . b .
Axis x ordinate* = 4  b+ 1. n . b + 4 • b + 1 . n .--------3 -----=4» +1 . n . b + 4>
a axis x ordinate*= 4  of 4 b + 1 . n • n+4*
Sum of series = 4  of 4 b + 1 . n . b+4,

—f  of 4b+1 . n . B+4+|axis 
= io f^ n + l.n  . b + 4 — 4 of 4« +1. a . b + 4

+4-of 4»» + l . n . b+4, 
= |n  + i(n + l. a*—b+1 . b +4b+ 1 . b),__ 3 __ 3=4 6 4 (7x6 —7x6 + 47x6) when a=6,
= 4  6 4 (74088 —1764+14)=67171 cubes of 1.
= 4 b + 4  (ordinate*—ordinate*+ 4  ordinate.)
Sum of 4th series = 4 times sum of 1st series.

„ 5th „ = 4* „  2nd „
M 6th ,) — 4* „ 3rd ,,

1st series = l*+2*+3*= axis.
2nd „ = l 4 + 24 + 34 = 4axis x ordinate—4 axis.
3rd „ = 1G + 28 + 36=|axis x ordinate*—|  axis x ordi-

___  - nate+^axis;
or 1st = i«+ 4 . n+1 . b,

2nd =4 b + 4 . ( b+ 1  . b —4 b+ 1),
3rd = |b+4 . (b +1. b —b+1 . b +4« + 1 • »), * 
4th = 4»+ i . b+1 . B,4*___  _______i _____5th = g-B + 4 (a+ 1 . b —4 b + 1 . b).
6th =^-b+4 (» + 1 . b"—b + 1 . b:+4 » + 1 • »)•

When ordinate x axis1, area = 4 circumscribing parallel
ogram, or ordinate* « axis*

Axis* x  (b+ 1 . b . b+4)*- 
Ordinate* x (b +1 . b)*.
(b + 1  . b)* is less than (b + 1  . n . b + 4)*,

by 4 ”4+4n*+ iw*
which = 441, when n=6.

V O L .  i . E
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( n + 1  . n )3 =  4 2 * =  74088 

ad d  4 4 1

74529
( n + 1  . n . ^ i+ £ ) 3= 2 7 3 * = 7 4 5 2 9  

so  th a t  th e  o rd in a te3 sh o u ld  =  (42*08 & c.)*  

w h e n  (n  +  1 . n . n + £ ) 3 =  2 7 3 s.

T h e n  o rd in a te3 w o u ld  «  a x is 3,

a n d  th e  c u rv ilin e a r  a re a , £  a x is  x  o rd in a te , w o u ld  =  su m  o f  

th e  series  o f  sq u ares  +  £  a x is .

T h u s  w h e n  th e  o rd in a te3 x  a x is 3, th e  o rd in a te3 w i l l  oc 

( n + 1  . n +  *0 8 3 3 3 )3 w h en  axis* «  ( n + 1  . n . n +  £ )s.

O r , ord inate* w ill  ac (n  +  1 . n +  u n it y ) 3.

A s  w h e n  n = 3 ,

a x is  =  £ n  +  1 . n . n  +  £ = 1 4

o r d in a t e = n  +  l  . n +  - j^ =  12 *0 8 3 333,

¿ -a x is  x  o r d in a te = £  1 4  x  1 2  0 8 3 3 3 3 , 

o r  c u rv ilin e a r  a re a  =  10 1*4 9 9 9 9 ,

sa y  = 1 0 1 * 5  

s u b tr a c t £  a x is , £  1 4  =  3*5

98 "

S u m  o f  n , o r  3  sq u a res,

=  l 3+ 4 3 +  9 s = l  + 16  +  8 1 =  98.

A g a in ,  w h en  n = 6 ,

a x i s = 9 1 ,  o rd in a te  =  42*0 83333 

£  a x is  x  o rd in a te  =  £ 9 1  x  42*0 83333 

o r  . c u rv ilin e a r  a re a  =  22 9 7*74 9 9 9 9

s u b tr a c t  £  a x is , £ 9 1  22*75

2 2 7 5

S u m  o f  n , o r  6 sq u ares,

=  l 3+ 4 3 +  9 * +  1 6 3 +  2 5 s + 3 6 * = 2 2 7 5 .

H e n c e  th e  su m  o f  n sq u ares o f  th e  series l s + 4 3 +  9* w il l  

=  £  a x is  x  o rd in a te  —  £  a x is , w h e n  ord in ate*  oc a x is 3.

O r  th e  sum  o f  n sq u a re s, w h e n  th e  o rd in a te 3 =  (n  + 1 . n ) 3 

w i l l  =  £  a x is  x  o rd in a te  —  £  a x is .
S tr a ig h t  lin e s  d ra w n  fro m  th e  e x tre m itie s  o f  th e  o rd in a te s , 

ea ch  o rd in a te  b e i n g = n + 1 .  n , o r  ns + n ,  w i l l  fo rm  a  series  o f
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o b e lisca l se c tio n a l a re a s  b o u n d e d  b y  s tr a ig h t  l in e s ;  th e  t r i 

a n g u la r  p a r t  c u t  o f f  fro m  th e  to p  o f  e a c h  sq u a re  w i l l  =  th e  

tr ia n g u la r  p a r t  ad ded  a t  th e  lo w e r  p a r t  o f  th e  s q u a re , so th a t  

th e  o b e lisca l se c tio n a l a re a s  w i l l  to g e th e r  =  th e  su m  o f  th e  

series  o f  squ ares.

B u t  th e  c u rv ilin e a r  a re a  e x c e e d s  th e  ser ies  o f  sq u a re s  b y  *  

a x is , a n d  e a c h  c u rv ilin e a r  se c tio n a l a re a  e x c e e d s  th e  sq u a re  

b y  *  th e  se c tio n a l a x is , o r  *  th e  s id e  o f  th e  sq u are . T h e r e 

fo re  e a c h  c u r v ilin e a r  a re a  w i l l  e x c e e d  th e  co rresp o n d in g  

o b e lisc a l se c tio n a l a re a  b y  *  th e  sectio n a l a x is , s in ce  th e  

o b e lisca l a re a  =  th e  su m  o f  th e  series  o f  sq u ares, as  th e  a x is  

to  th e  1 s t  o rd in a te  =  1 , so  *  1 = * ,  to  th e  2 n d  o rd in a te  =  1 + 4  

= 5 ,  so £ 5  =  1 * .

T h u s  * 1  =  * .

5 =  1 * .

1 4 =  3 * .

3 0 =  7 * .

5 5 =  13 $ .

9 1  =  2 2 * .

F ro m  * ,  1 * ,  3 * ,  7 * ,  1 3 * ,  2 2 * , 

ta k e  1 * ,  3 * .  7 * ,  1 3 * ,

d ifferen ce  * ,  1 ,  2 * ,  4  , 6 * , 9.

T h u s  w e  h a v e  *  to  b e  ad d ed  to  th e  1 s t  o b e lisca l se c tio n a l 

a re a  to  m a k e  i t  a  c u rv ilin e a r  a re a , 1 to  th e  2 n d  sectio n a l a x is , 

2 *  to  th e  3 rd , & c . T h e  w h o le  a d d itio n  to  th e  se r ie s  w il l  

= 3 6  o n e -fo u rth  sq u a re s  o f  1 ,  o r  9 sq u a re s  o f  1 ,  e q u a l to  

*  a x is .

* ,  1 ,  2 * ,  4 , 6 * . 9 ,

= *  o f  1 ,  4 , 9 , 1 6 , 2 5 , 3 6 ,

= *  o f  I s,  2 s,  3 s, 4 s, 5 s, 6 s.

T h e  su m  o f  l 1 +  3* +  5* has b e e n  fo u n d .

F r o m  l 4,  24, 3 4, 4 4, 5 4,  64, 

ta k e  24, 4 4, 6 4.

D iffe re n ce  l 4,  3 4, 5 4.

T h e  su m s o f  th e  1 s t  an d  2 n d  series a re  k n o w n ; th e re fo re  

th e  su m  o f  l 4,  3 4,  5 4, th e ir  d ifferen ce , m a y  b e  fo u n d , as  th e  

su m  o f  th e  se r ie s  1*, 3*, 5* w a s  d ete rm in ed .
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A g a in  fro m  1*, 2*. 3*, 4*,

ta k e  2*, 4*

Difference 1* 3*.

S in c e  t h e  su m s o f  th e  1 s t  a n d  2 n d  s e r ie s  a r e  k n o w n , th e  

so m  o f  1* , 3*, 5* m a y  b e  fo u n d .

O r  th e  su m  o f  6  te rm s  o f  th e  series

l 4 +  24 +  3 4 +  4 4 +  5 4 +  6 4 =  2 2  7 5  

a n d  2* + 4 4 +  6 4= 1 5 6 8

l 4 +  3 4 +  5 4 =  7 0 7 .

T h e  su m  o f  -¿6, o r  3  te rm s o f  1 s t  se r ie s  =  l 4 +  24 +  3 4 =  9 8 , 

a n d  1 6  X 98 =  1 5 6 8 = s u m  o f  3  te rm s o f  th e  2 n d  se r ie s , w h ic h  

su b tra c te d  fro m  th e  su m  o f  6  te rm s o f  th e  1 s t  s e r ie s = 7 0 7 =  

th e  su m  o f  3  te rm s o f  th e  3 rd  series.

H e n c e  th e  su m  o f  te rm s o f  th e  1 s t  series x  b y  1 6 = th e  sum

o f  -J-n te rm s o f  th e  2 n d  series, w h ic h  su b tra c te d  fro m  th e  su m  o f  

a  te rm s  o f  th e  1 s t  s e r ie s = th e  su m  o f  -J-a te rm s o f  th e  3 rd  se rie s .

W h e n  th e  series  1 +  2  +  3 , & c . is  sq u a re d , as  l*  +  2 * + 3 * ,  

& C ., th e  su m  o f  te rm s o f  th is , th e  1 s t  series , x  b y  4 ,  o r  

2 * , = th e  su m  o f  te rm s o f  th e  2 n d  series, 2 * + 4 * + 6 * .

W h e n  cu b e d , as l*  +  2* +  3*, th e  su m  o f  \n te rm s x  b y  8, 

o r  2 * = th e  su m  o f  te rm s o f  th e  2 n d  series , 2 * + 4 * + 6 * .

I n  th e  series l 4 +  2 4+ 3 4,  th e  su m  o f  \n te rm s  x  b y  1 6 , o r  

24= t h e  su m  o f  te rm s o f  th e  2 n d  series , 2 4 +  4 4 +  64.

Fig. 9 5 .
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T h u s  fro m  th e  su m  o f  th e  series 1  +  2 +  3 to  th e  p o w e r  o f  

2 , 3 , o r  4 ,  th e  sum  o f  th e  series  1  +  3 +  5 , to  th e  p o w e r  o f  

2, 3 , o r  4  m a y  b e  fou n d .

A ls o  in  th e  series  1  +  2 +  3 , & c . te rm s o f  th e  1 s t  series 

x b y  2 , o r  2 ' , = £ n  te rm s o f  th e  2 n d  series, 2  +  4  +  6.

Fig. 2 5 . F o u r  series o f  th e  c u b e s  o f  1 ,  2 , 3 , 4 ,  5  a re  

a rra n g e d  s ta r -lik e , ra d ia tin g  fro m  a  com m on  c e n tre , th e ir  

a x e s  b e in g  a t  r ig h t  a n g le s  to  each  o th e r .

A s  each  series  =  axis*,

=  |  th e  c irc u m sc rib in g  sq u a re ,

= £ 2  a x is  ,

=  th e  c irc u m s c rib in g  tr ia n g le ,

. \  th e  4  series  o f  cu b e s  w i l l = 2  a x is* = th e  c irc u m sc rib in g  

sq u a re  s tra tu m  o f  th e  d e p th  o f  u n it y .

Fig. 2 6 . W h e n  th e  a x e s  o f  tw o  series  o f  cu b e s  o f  2 , 4 ,  6 , 8,

Fig. 26.

a r e  in  th e  sam e s tr a ig h t  lin e , th e  sum  o f  each  series w ill——2 " a ____ a
=  2 a x i s , a jid  th e  sum  o f  b o th  s e r ie s = 4 a x is  =2 a x is  =  th e
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circumscribing square stratum having each side = twice the 
axis.

Fig. 27. Let the two series of cubes of 2,4,6,8, be each 
divided into 2 equal parts, then they will form 4 solid radia
tions from a common centre.

Fig. 27.

The content of the 4 radiations will = the content of two____a
series of oubes of 2,4,6,8=2 axis = the circumscribing square 
stratum having a depth of unity ; and the side=2 axis.
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F ig . 28 . I f  tw o  series o f  th e  eu b es o f  1 , 3 , 5 , 7 ,  h a v e  th e ir

a x e s  in  th e  sam e s tra ig h t l in e ;  th e n  as ea ch  series =  2 a x is____2
— a x is , th e  tw o  series  w ill  = 2  a x is  — 2 axis.

L e t  on e sid e  o f  th e  c irc u m sc rib in g  re c ta n g u la r  s tra tu m  

=  2 a x is , a n d  th e  o th e r  sid e =  2 a x is — 1 ,  th e n  th e  a rea  o f  th e

r e c ta n g le  w i l l  =  2 a x is  —  2 a x is  =  th e  c o n te n t o f  th e  tw o  

series  o f  cu b e s  o f  1 , 3 ,  5 , 7 .

I n  th e  jig . on e sid e o f  th e  r e c ta n g le  = 2 x 1 6 ,  an d  th e  

o th e r  = 2  x  15 £ .

F ig . 29 . rep rese n ts  4  rad ia tio n s, ea ch  fo rm e d  o f  tw o  s in g le

o b e lisk s , so th a t  ea ch  r a y  rep rese n ts  2 o b e lisk s , o r  each  r a y  

rep rese n ts  th e  b re a d th  o f  2 a n d  th e  d e p th  o f  1 o b e lisk .

C o n te n t  o f  a  s in g le  o b e lis k = £  a x is  — -fc a x is ,___2
8 o b e lisk s  = 4 a x is  —  ¿ a x is ,

--- 9 .
=  2 a x is  —  £ a x is ,

---- 9 .
=  2 a x is  — |2 a x i8 .

T h e  sid e  o f  th e  c irc u m sc rib in g  sq u a re  o f  th e  4  rad ia tio n s 

=  2 a x is . L e t  th is  sq u a re  fo rm  a  stra tu m  o f  th e  d ep th  o f  

u n it y , ---- * . .
T h e n  2 a x is  — 3 2 a x is  =  sq u a re  stratu m  less  a  lin e  o f
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sin g le  cu bes o f  u n ity  e x te n d in g  $ 2  a x is , o r  f  sid e o f  s q u a r e : 

as w h en  a x is  =  9, 2 a x is  =  1 8 , an d  1 8 2— f  18  =  3 2 4  —  1 2  =  

3 1 2  cu b e s o f  u n ity .

W h e n  th e  4  solid  o b e lisca l series o f  rad ia tio n s b e co m e  4 

so lid  p a ra b o lic  series. __9 _¡—8
T h e n  each  p a ra b o lic  so lid  w ill  =  £ a x ia  , and 8 =  4  a x ist ° s . . .

=  2 a x is  =  th e  c irc u m sc rib in g  sq u a re  s tra tu m  h a v in g  its  sid e

= 2  a xis.

L e t  77 i= 2  a x is , th e  sid e o f  th e  sq u a re  s tra tu m  c irc u m 

s c r ib in g  th e  series  o f  c u b e s , o b e lisca l an d  p a ra b o lic  so lid s. 

T h e n  c o n te n t o f  2 series o f  c u b e s =  m x  r/i —  1 =  m2— m. 

C o n te n t  o f  th e  4  o b e lisca l r a d ia t io n s =  wi x  m — $  =  m 2 — f  m. 
C o n te n t o f  th e  4  p a rab o lic  rad ia tio n s = tu x  m = m2.

Fig. 30. I n  th e  com m on m u ltip lica tio n  ta b le , c a lle d  th e  

P y th a g o r e a n , th e  co m p a rtm en ts a re  sq u ares.

Fig. 30.

T h e  n u m b ers  1 ,  2 , 3 , a lo n g  th e  to p  rep re se n t th e  o r d i

n a te s  co rresp o n d in g  to  th e  a x e s  1 , 4 , 9 a lo n g  th e  sid e , w h ic h  

=  o rd in a te  •

T h e  n u m b ers  1 , 8 , 2 7 ,  a t  th e  e x tre m itie s  o f  th e  o r d in a te s  

1 ,  2 , 3 , re p re se n t th e  o rd in a te  ; and 1 ,  1 6 , 8 1 ,  a lo n g  th e  

d ia g o n a l, rep rese n t th e  o rd in a te  .

S u m  o f  l + 8  +  1 6  +  2 4 = 2 n ^ l i = 7 i = 4 9 .

Fig* 3 1 .  e q u a ls  7 2= 4 9  s q u a re s  o f  u n it y , w h ic h  s q u a r e  o f  

7 is  com po sed  o f  th e  series  7 2— 5 2, 5 2— 3 2, 3 2— l 2, l 2— 0 , 

o r  2 4  ,  ̂ 1 6 , 8 , 1 ,

a n d  sum  o f  1 -f-8 + 1 6  +  24  =  2 n — 1 =  8 —  1 =  7 2= 4 9 .
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S u m  o f  th e  series 4  +  1 2  +  2 0 + 2 8 = 2 n * = 8 9.

F i g .  3 1 .

s\ 7
\/
A\/ \/ S\8»

F i g .  3 2 .

Fig. 32 . eq u a ls  8 * = 6 4  sq u a res  o f  u n ity , w h ich  sq u a re  o f  8 

is  com posed  o f  th e  series 8 a — 6 a, 6 a— 4 a, 4 a— 2 a, 2 a— 0 , 

o r  28 , 20  ,  12  ,  4  ,

a n d  sum  o f  4 +  1 2  +  20  +  28 =  2 « a= 8 a= 6 4 ,  w h ic h  a lso  eq u a ls  

th e  su m  o f  th e  series 4  ( 1 + 3  +  6 +  7) ,

= 4  x  n a= 4  x 4 a= 6 4 .

D r a w  th e  a x is  and o rd in a tes o f  Jig. 7 . a. l ik e  th o se  o f  Jigs. 
1 . o r  7 . T h e n  d ra w  th e  o rd in a te  a t  th e  a p e x  = 6 ,  th e  

g r e a te s t  o rd in a te  a t  th e  base. B y  jo in in g  th is  o rd in a te  w ith  

th e  o rd in a tes 1 ,  2 , 3 ,  4 ,  5 , 6 b y  lin e s  p a ra lle l to  th e  

a x is , a n o th er series o f  o rd in a tes  w ill  b e  fo rm ed , b e tw e e n  

w h ic h  w ill  b e  in c lu d ed  th e  areas

1 ,  4 ,  9 , 1 6 , 2 5 , 3 6 , 

o r  l a, 2 a, 3 a, 4 a, 5 a, 6 a, 

su m  o f  th e  series = £ »  + 1 .  n. » + £ .

T h e  series  o f  a reas a lo n g  th e  a x is  w il l  e q u a l 0, 3 , 10 , 2 1 ,  

3 6 , 5 5 ,' w h ich  a re  fo rm ed  b y  r e c ta n g le s  o f  th e  se c tio n a l 

a x e s  a n d  o rd in a tes.

A s  te rm  1 =  0,

2 =  3 x 1 =  3,

3 =  5 x 2  =  10,

4 =  7 x 3  =  2 1 ,

5 =  9 x 4  =  36,

6 = 1 1 x 5  =  5 5 .

T h e  c irc u m s c rib in g  re c ta n g le d  p a ra lle lo g ra m  in c lu d in g  

b o th  series  w i l l = a x is  x  o r d in a te = o rd in a te * = 6s = 2 1 6 .
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The rectangled parallelogram n*, less the sum of the series 
1. n. n+£, will =n terms of the series 0, 3, 10.

When n=6,
n*—-̂ n + 1. n. b + £ will =£n®—£ns —£b = 216 — 91 =  125 
= 6 terms of the series 0 + 3+10 + 21 + 36 + 55 = 125.

Fig. 7. The complementary area of the obeliscal series of 
squares of 1, 2, 3, 4, 5, 6, 7, 8, formed by rectangles parallel 
to the axÍ8= 1 + 3 + 6 +10 +15 + 21 + 28, or

1= 1 
1 + 2= 3 
3 + 3= 6 
6 + 4=10 

10 + 5 = 15 
15 + 6=21 
21+7 = 28

84=squares of unity.

Here the number of squares=8, and complementary rectangles 
= 7.

The axis=£n+1. n, here n=8,
=£9x8=36,

and ordinate = 8, the side of 8th square.

.*. the circumscribing rectangled parallelogram
=£n + 1 . b . b,
= 36x8=288,

and area of the series of 8 squares
=£n+ 1. b . n + £ = £9 x 8 x 8‘5 = 204, 

complementary area

=£ b+1 . b . n — (£n+l . b . b+£),
= 288 -  204 = 84.

Fig. 8. The complementary area of the obeliscal series of 
squares of 2, 4, 6, 8, 10, formed by rectangles parallel to the 
axis = 4 + 12 + 24 + 40.
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Ab 4
4+ 8=12 

12 + 12=24 
24+16=40 

80.

Here the number of squares=5, and rectangles=4.
The axis=2 + 4 + 6 + 8 +10*

= « + 1. n, here n=5,
= 6 x5  = 30,

and ordinate — 2 n = 2  x 5=10.

.‘. the circumscribing rectangled parallelogram
= n+1. n . 2n,
=30 x 10=300.

And area of the series of squares

= 2s+4*+6*+8*+10*,
= $ n+ 1. n. 2n+l=$ 6 x5 x 11=220.

.'. the complementary area

= n + 1. n. 2ji—(£n + 1. n . 2n+1),
= 300 -  220 = 80.

The complementary area = 4 + 12 + 24 + 40,
= 4 ( 1 +  3+ 6 + 10).

F ig . 7. The complementary area of the obeliscal series of 
squares of 1, 2, 3, 4, 5, 6, 7, 8, formed by rectangles parallel 
to the ordinates equals

1 x 7 =  7 
2x6=12 
3x5 = 15 
4x4=16 
5x3 = 15 
6x2 = 12 
7x l=_7 

84.
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Here the number of squares are 8, and the sides of the 7 
rectangles parallel to the axis increase by 1, while the other 
sides parallel to the ordinates decrease by 1. The differences 
of the series

7, 12, 15, 16, 15, 12, 7, 
are 5, 3, 1, 1, 3, 5.

The complementary area of the obeliscal series of squares 
of 1, 2, 3, to 12 will be

1 x 11 = 11
2 x 10=20
3 x 9=27
4 x 8 = 32
5 x 7 = 35
6 x 6=36
7 x 5 = 35
8 x 4=32
9 x 3 = 27 

10 x 2 = 20 
l l x  1 = 11

286.
The differences between the terms of the series

11, 20, 27, 32, 35, 36, 35, 32, 27, 20, 11, 
are 9, 7, 5, 3, 1, 1, 3, 5, 7, 9.
Hence, when the first term of the complementary series, 
which= n— 1, is an odd number, the series of differences de
creases by the odd numbers from n—3 to unity, and then 
recommences from unity and increases to n — 3.

The area of such a complementary increasing and de
creasing series will=An+1 . n . n  —(Au+ 1 . n. n +  £),

=-j 13 x 12 x 12 -  1̂3 x 12 x 12-5,
= 936 -  650 =286,
=axis x ordinate—series of squares.

Let n, the number of squares, =11.
Then it —1 = 10, an even number,
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1 X 10= 10
2 X 9= 18
3 X 8= 24
4 X 7= 28
5 X 6= 30
6X 5= 30
7 X 4= 28
8X 3= 24
9X 2= 18

10 X 1= 10

220
The differences between the terms of the series 

10, 18, 24, 28, 30, 30, 28, 24, 18, 10 
are 8, 6, 4, 2, 0, 2, 4, 6, 8.

Here the complementary series of rectangles =n—1 = 10, 
an even number, and all the terms are even.

The series of differences begins with n—3=8, an even 
number, and all the terms are even, each in succession de
creasing by 2 to 0, and then increasing by 2 to n — 3, or 8.

The sums of the second series of differences of the odd and 
even differential numbers are equal;
as 0, 7, 6, 3, 1, 1, 3, 6, 7, 9,
2 .difference =2 + 2 + 2 + 2 + 0 + 2 + 2-1-2 + 2=16, 
and 8, 6, 4, 2, 0, 2, 4, 6, 8,
2.difference =2 + 2 + 2 + 2 + 2 + 2 + 2 + 2=16.

When the number of rectangles are odd and =11, then 
6x6=36 is equidistant from both extremes, being the 
middle term.

When the number of rectangles are even and = 10, then 
5 x 6=30 and 6 x 5=30 are the two nearest the middle, and 
equidistant, one from one extreme and the other from the 
other extreme.

Sum of the 11 squares of 1,2,3=^n + 1. n. n+£.
Circumscribing rectangled parallelogram = axis x ordinate 

=■ £« +1. n. n.
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Complementary series of 10 rectangles
=£n + 1. n . n— n̂ + 1. n . n + A,
=¿12 x IIa— 1̂1 x 11 x 11*5=220.

The complementary area of the obeliscal series of squares 
of 2, 4, 6, 8, 10, formed by the rectangles parallel to the 
ordinates Jig. 8. are

2x8 = 16 
4x6=24 
6x4=24 
8x2 = 16

80
Here the number of squares = 5, and rectangles =4.

The complementary area
= n+1. n . 2n—(¿n + 1. n. 2n + 1) when n =  5,

= 300 -220=80.
When n= 10, the number of squares, the last term of the 

series 2,4, 6 will be 20, and 9 the number of rectangles that 
form the complementary area, as

2x18= 36 
4 x 16= 64 
6x14= 84 
8x12= 96 

10 x 10 = 100 
12 x 8= 96 
14 x 6= 84 
16 x 4= 64 
18 x 2= 36

660

Thus the series of rectangles are formed by each being 
made equal to the two numbers equally distant from the 
extremes, or the mean of the series

2, 4, 6, 8, 10, 12, 14, 16, 18.
When n, the number of squares, =11, the last term of the
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series 2,4, 6, &c. will be 22, and 10 the number of rect
angles that form the complementary area, as 

2x20= 40 
4x18= 72 
6x16= 96 
8 x 14=112 

lOx 12=120 
12 x 10=120 
14 x 8=112 
16 X  6= 96 
18 x 4= 72 
20x 2= 40

880
Sum of 11 squares of 2,4, 6=f n + 1. n . 2n + 1.
Circumscribing rectangled parallelogram = axis x ordinate 

= n+1. n . 2n.
Complementary series of 10 rectangles

=  n + 1 .  n .  2 n — $ «  + 1 .  n .  2n  + 1 

= 12 x 11 x 22—$12 x 11 x 23 
= 2904-2024 = 880.

O r  g e n e r a lly  th e  series wi l l  b e

2 x(2n —2),
4 x (2n—4),
6 x(2n —6),
8 x (2n—8), &c. ;

and the sum = n+ 1. n . 2n—($n+ 1. n. 2n + 1), where n 

= the number of squares of 2, 4, 6, &c. that form the 
obeliscal series, and n —1 the number of rectangles that form 
the complementary area.

Fig. 22. If the obeliscal series were formed of l4,24, 34, 
44,54, 64, the axis would = Is + 2a + 3*+4* + 5s + 6s, and the
area of the series of squaresa ___  ____ - -= ¿(n+ l.n  .n + £—£n+ 1 .n.n + £),
the circumscribing rectangled parallelogram would = axis 
x ordinate ; here ordinate =6a=na.
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Therefore the complementary area would be known* which, 
if formed by a series of 5 rectangles between the ordinates, 
would be

Ia x (6a—Ia) 
2a x (6s—2a) 
3s x (6s- 3 s) 
4sx (6a—4a) 
5a x (6s—5s)

or 1 x 35 = 35 
4x32=128 
9x27=243 

16x20=320 
25 x 11=245

or generally
Ia x (ns— Ia) 
2*x(na-2 a)
3s x (na —3s)
4a x (na—4s)
5s x (n* — 5s), &c.

where n = the number of squares that form the obeliscal 
series, and n—1 the number of rectangles that form the 
complementary obeliscal area.

If the obeliscal series of squares were 24, 44, 64, 84, the 
axis would= 2s + 4s+6s+ 8*, the area of the series of squares 
would

= | ( n +  1 .  n * . 2n  + 1  —  ̂ n +  1 .  n . 2n + 1 ) ,

and circumscribing rectangled parallelogram = axis x ordi
nate ; consequently the complementary area would be known, 
which may be formed by a series of rectangles between the 
ordinates equal to

. 2s x 8s—2s or generally 2a x (2na—2s)
4s x 8s—4s 4* x (2na—4s)
6s x 6s x (2na -  6s), &c.

where n=the number of squares forming the obeliscal series,
and n—1 the number of rectangles that form the compie- 9
m e n ta ry  area. T h e  o rd in a te  w il l  =  2n .

Fig. 5. The complementary area of the obeliscal series of 
squares of 1, 3, 5, 7, 9, 11, to 6 terms, formed by 5 reot- 
angles parallel to the axis=2 + 8 + 18 + 32 + 50,
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for 1x2= 2 = 1* x 2,
4x2= 8=2* x 2,
9 x 2 = 18=3* x 2,

16 x 2 = 32=4* x 2,
25 x 2=50=5* x 2.

The axis=n*, and ordinate=2n— 1, therefore circumscribing 
rectangled parallelogram=n*. 2n— 1, here n=6, 

=36x11=396,
and area of the series of 6 squares, 
or i* + 3*+5* + 7* + 9* + ll*=An*—Ln,

=$6* —£6=286.
Therefore the complementary area

= n*. 2 n -l-(-£»*--£n),
= 396 -286 = 110.

Or the area of the series of 6 squares
= l*+3* + 5*4 7* + 9*+ll*=286.

The complementary area=2(l* + 2* + 3*+4* + 5*)=110. 
Therefore the area of the circumscribing rectangled paral
lelogram = l*+3*+5* + 7*+9*+11*,

+ 2 (l* + 2»+3*+4*+5*)=286 + 110 + 396.
Fig. 5. The complementary area of the obeliscal series of 

squares of 1, 3, 5, 7, 9, 11, when formed by a series of rec
tangles parallel or between the ordinates are 

1 x 10=10 
3 x 8 = 24 
5 x 6=30 
7 x 4=28 
9 x 2=18

iicT
1, 3, 5, 7, 9, 11, being the sides of the 6 squares parallel to 
the axis; 2, 4, 6, 8, 10, numbers between them; and 10, 8 
6, 4, 2, the sides of the 5 rectangles parallel to the ordi
nates.

▼OL. i. F
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Here each rectangle is formed by an odd and even 
number ; the number of squares = n, and number of reo- 
tangles=n— 1. Sum of the series= n9 (2n— 1)—(fn*— n̂) 
= rectangled parallelogram less series of squares,

= 6sx 11-06»-a6),
= 396-286=110.

The duplicate ratio.
1st power 1, 2, 3, 4, 5, 6.
2nd “ 1, 4, 9, 16, 25, 36.
3rd « 
4th, &c.

1, 8, 27, 64, 125, 216,

In each of the powers—
The first term : the 4th in the duplicate ratio of the first 

to the second.
As 1 : 4 r: 1 : 29, also 1st : 2nd : 2nd : 4th

1 : 16 :: 1 I49, as 1 : 2 : 2 : 4,
1 : 64 :: 1 : 89. 1 : 4 : 4 : 16,

1 : 8 : 8 : 64.
The 1st ! the 9th in the duplicate ratio of the 1st I 3rd. 
The 1st : the 16th in the duplicate ratio of the 1st : 4th. 
In the geometrical progression of 1, 2, 4, 8, 16.

1st ! last :: first9 mean9.
1st : 2nd::2nd : 3rd.
1st : 3rd :: 3rd : 5th.
1st I 4th:: 4th :8th.

The 1st : 3rd in the duplicate ratio of the 1st : 2nd. The 
1st : 5th in the duplicate ratio of the 1st I 3rd. The 1st : 
8th in the duplicate ratio of the 1st : 4th.

To construct the Py Ionic Curve that shall have its Ordinate 
varying inversely as D * ,  from the Apex of the Obelisk, and the 
same Axis common to the Curve and the Obelisk.

Fig. 34. Let the common axis of the obelisk and the 
curve = 81; then the last ordinate of the obelisk will = 9.
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Make the first ordinate of the curve at the apex of the obe
lisk = 9, which will represent the mean time in which the first 
unit, or sectional axis 1, is described in the first second, so the

axis 1 will represent the velocity of the first second, then v  x t  

= lx9=9=a rec tangled parallelogram having an area = 9. 
As the sectional axes of the obelisk are as 1, 3, 5, 7, &c., the 
distances described in each successive second, those axes will 
denote the velocities during those seconds, since v<x d§ <x 

ordinate obelisk, and each of these axes being = the two 
ordinates by which it is bounded, = twice the mean ordinate 
of each section, = the mean velocity of each second, or the 
distance described in each successive second when a body falls 
freely near the earth’s surface.

As t « — * v
1 1

■ x ordinate of curve,])* ordinate obelisk 
V x t will always equal a constant quantity = 9, the area of the 
first rec tangled parallelogram. Hence the ordinates of the
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c u r v e  co rresp o n d in g  to  th e  sec tio n a l a x e s  1 , 3 ,  5 , 7 ,  9 , & c ., 

w i l l  b e  a s  9 , f , f,  *  & c-

S o  th a t  th e se  o rd in a tes o f  th e  c a r v e  w i l l  a  in v e r s e ly  as 

th e  sectio n a l a x e s  1 ,  3 ,  5 ,  & c .

D u r in g  th e  d escen t, th e  v e lo c ity  w ith  w h ic h  u n it y  is  d e

scrib ed  a lo n g  th e  a x is  1 , w il l  b e  to  th e  v e lo c ity  w it h  w h ich  

u n ity  is  d escrib ed  a lo n g  th e  5 th  a x is  =  9 , as 1 : 9 . S o  th a t  

th e  v e lo c it y  th ro u g h  a x is  9 w il l  b e  9 tim es g r e a te r  th a n  th e  

v e lo c ity  th ro u g h  a x is  1 .

T h e  t im e  t co rresp o n d in g  to  th e se  v e lo c itie s  w i l l  oc in 

v e r s e ly  as th e  v e lo c itie s , o r  as 9 1 . S o  th a t  th e  t im e  o f

d e scr ib in g  u n it y  a lo n g  th e  a x is  1 w ill  b e  9 tim es g r e a te r  th an  

th e  tim e  o f  d e sc r ib in g  u n ity  w ith  th e  m ea n  v e lo c it y  o f  

th e  5 th  seco n d  a lo n g  th e  a x is  9.

T h e  c e n tra l u n it  o f  ea ch  sectio n a l a x is  1 , 3 , 5 ,  7 ,  & c . 

w i l l  b e  d escrib ed  w ith  th e  m ean  v e lo c it y  o f  th e  co rresp o n d in g  

seco n d , an d  th e  tim e  o f  d e scr ib in g  a n y  c e n tra l u n it  w i l l  be 

th e  m ean  o f  th e  tim es in  w h ich  th e  u n its  a lo n g  th a t  sectio n al 

a x is  a re  described .

S in c e  t im e  ( x  i  v
and T the time of descent oc v

O r  t th e  tim e o f  d e scr ib in g  u n it y  a t  a n y  d ista n ce  cc in 

v e r s e ly  as T, th e  t im e  o f  d escen t to  th a t  d istan ce.

I f  an  o rd in a te  t, a t  th e  1 s t  a x is  1 ,  b e  m ade =  9  to  re

p re se n t th e  t im e  t in  w h ic h  u n it y  is  d escr ib ed  in  th e  1 s t  

sec tio n  1 , a n  o rd in a te  t =  1 w i l l  re p re se n t th e  tim e  t o f  de

s c r ib in g  o n e o f  th e  n in e  u n its  in  th e  5 th  se c tio n a l a x is  9 w ith  

th e  m ea n  v e lo c ity  o f  th a t  sectio n .

T h e  1 s t  o rd in a te  t=  9 and  V = 1 

5 th  „  = 1  a n d v = 9

I n  th e  1 s t  sectio n  t x  v = 9  x  1 =  9.

5 th  „  x  v = l  x  9 = 9 .

O r  tim e  t o f  d e sc r ib in g  u n ity  in  th e  1 s t  sec tio n  : t im e  t o f
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describing unity in the 5th section:: 9 ! 1; and velocity with 
which unity is described in the 1st section : velocity with 
which unity is described in the 5th section :: 1 : 9.

When, as in this Fig. 34, the 1st ordinate t = the last 
ordinate of obelisk = 9, the sectional axes 1, 3, 5, 7, &o. will 
= 9 in number, and axis of obelisk = ordinate = 9S=81.

The mean time t in describing unity in any sectional axis 
will = 9 divided by that axis.

When the 1st time t ordinate = the nth ordinate of the 
obelisk = n, the time t of describing unity in the 1st sectional 
axis will be to the time t of describing unity in the last sec
tional, or n01 axis,

as 2n—1 ! 1.
The times t and corresponding velocities will be repre

sented by a series of equal rectangled parallelograms de
scribed along the sectional axes, so that each of the sectional 
axes 1, 3, 5, 7, &c., will represent the velocity, and the cor
responding t ordinates the mean time t in which unity is 
described in a section, and t x v  will always=9.

In 1st sectional axis v= 1 and ordinate t =  & =  9
2 “ = 3 it = 3=3
3 “ = 5 it = f  =1*8
4 “ = 7 it = f  =1*285
5 “ = 9 it = | = 1
6 « = 11 ii =rV= -818
7 “ = 13 ii = 1*3= -69
8 “ = 15 it = A =  -6
9 “ = 17 it = A =  ^

Since velocity a D*, the sectional axes 1, 3, 5, &c., are 
described in equal times; hence the mean ordinate /, which 
« inversely as the sectional axes, will describe equal areas, 
or equal rectangled parallelograms in equal times.

At the 9th ordinate the series of rectangled parallelograms 
described will=9, and the area of the whole=9 x 9=9*=81
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= the square of the 9th ordinate of obelisk, or 1st ordinate 
t  =   ̂ the circumscribing rectangled parallelogram which 
equals axis x ordinate=9* x 9=9*.

The series of rectangled parallelograms, when plâ ad one 
above another, will form an Egyptian or Cydopiaa door, 
gateway, vaulted roof, or arch, and each rectangled paral
lelogram will extend beyond the one below by a distance 
=2. By making the first ordinate t — n , a variety of such 
arches may be formed.

Since the t  ordinate <x inversely as the sectional axes 1, 3, 
5, &c., and each sectional axis = twice the mean ordinate of 
the obelisk.

Therefore t  ordinate will vary inversely as the mean ordi
nate, axis1, or D*.

If each rectangled parallelogram along the sectional axes 
be supposed to be described uniformly, each unit of a sec
tional axis would be described in equal times, corresponding 
to the mean t  ordinate of the section. But the t ordinate at 
the beginning of each section, reckoning from the apex of 
the obelisk, will be greater than the m t ordinate, and at the 
end of the section the t ordinate will be less than the m t 

ordinate, since velocity continually increases.
During the descent by the action of gravity, the t ordi

nate, or ordinate of the obelisk will x D* and describe a cur
vilinear obeliscal or parabolic area. So the t  ordinate, 
which x inversely as the ordinate of obelisk, will describe a 
curvilinear or pylonic area, in which each sectional area will 
have a greater breadth at the end nearer the apex, and a less 
breadth at the end further from the apex than the length of 
the m t ordinate.

The obeliscal sectional areas x l1, 3*, 5*, &c. The series 
of rectangled parallelograms along the pylonic sectional axes 
are equal.

So the obeliscal series will x directly as the squares of 
the sectional axes. The pylonic series of rectangled parallel
ograms will vary both directly and inversely as the sectional 
axes, x 1.

The obeliscal series=fn*—%n.
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The pylonic series=ns=the square of the 1st t ordinate, 
or the last ordinate of the obelisk.

The ordinate of obelisk <x axis1 will, during the descent, 
generate a curvilinear obeliscal or parabolic area; while 
the t  ordinate will generate a curvilinear area, similar to the 
outline, or section of the massive curved cornice projecting 
from an Egyptian propylon. Hence the curve traced by the 
t ordinate may be called the pylonic curve.

If the last ordinate of the obelisk = the first ordinate of 
the pylonic area, the common axis will = a*, and the area of 
the series of rectangled parallelograms along the sectional 
axes will = a2.

The circumscribing rec tangled parallelogram of the obelisk 
or pylonic area will = it*.

In F ig . 34. the series of rectangled parallelograms have 
been constructed to the 9th ordinate, the end of the common 
axis, but they may be continued along the produced axis. 
Thus the areas of the rectangled parallelograms, how nume
rous soever they may be, will all be equal.

The pylonic curve will be continually approaching to the 
axis, and to each other if a similar curve were constructed on 
the other side of the axis, while the sides of two obeliscal 
areas will be continually receding from each other and from 
the axis, but still continually approaching to parallelism with 
each other, with the axis, and with the pylonic curve.

As the sectional axes 1, 3, 5, 7, &c., are described in equal 
times, the Beries of equal rectangled parallelograms or equal 
areas, along the sectional axes, would be described in equal 
times by the m t ordinates of the sections. But during the 
descent the time t ordinate continually varies, so the area 
described will be curvilinear.

Generally, when the last ordinate a of the obelisk is made 
the first ordinate t of the pylonic area, each rectangled pa
rallelogram will = a squares of unity, = a line of squares of 
unity of the length of the ordinate a=a x 1=a.

Sum of the series of rectangled parallelograms = a* = 
ordinate = axis, or a line of square units of the length of the 
axis.

1 4
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Circumscribing rectangled parallelogram = axis x ordi
nate = n*x n=n*.

An area of square units the length of the axis and breadth
of the ordinate; or an area of square units = n times the
— :--- *ordinate .

Circumscribing square = an area of square units n times
the circumscribing rectangled parallelogram = n times the

__ s
axis x ordinate=nxnsxn=n1 xn*=n4=axis .

Hence we may say,
area of a rectangled parallelogram = n  = ordinate = axis* 
scries of rectangled parallelograms = n * = ordinate*= axis
circumscribing rectangled parallelogram= n 3— ordinate*= axis* 
circumscribing square = n 4= ordinate*= axis*

It follows that when v x  i  «  d»,

t oc —  oc D x t v
TD oc T X V oc •

and T oc v.
Having found the sum of the series of squares of 1, 4, 9, 

16, 25, 36, or of l4, 24,34,44, 54, 64, when placed along an 
« ¿a , fig . 22.

Let each square in this series be made a square stratum of 
the depth of unity, and placed in the order 36,25,16, 9,4, 1, 
such a series of square strata will form a solid like a teocalli, 

fig . 23.; the height, 6, will= the square root of the side of the 
base or of the lowest terrace, 36, and

_____s ___  ___ ___
Content=Kn + !• n • » + *— ! ” + 1 • n . n +  a) cubes of unity.

The content of a pyramid having its base = the side of a 
cube, and the height or axis = the length of the side of the 
cube, will the content of the cube.

A cube has 6 square sides all equal. Suppose 6 axes to 
radiate from the centre, and the axes to be rectangular
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to each other, or perpendicular to the sides of the supposed 
cube.

Then let 6 pyramids having axes of equal length be
generated by square ordinates <x axis , or distance from that 
central point or common apex; these 6 pyramids will have 
equal square bases and equal heights, so they will be equal 
to each other, and these 6 bases will form the 6 sides of a 
cube having a content = the content of the 6 pyramids.

Let the cube be divided into 2 equal rectangled parallelo- 
pipeds by a plane parallel to one of the sides of the cube; 
then each rectangled parallelopiped will = the content of 3 
pyramids, one of which pyramids will be entire.

As each pyramid =^the content of the cube, this pyramid 
will = the content of the rectangled parallelopiped = ̂  area 
of base of rectangled parallelopiped multiplied by the height.

So the content of pyramid having the same base and 
height as the rectangled parallelopiped will the content 
of the circumscribing rectangled parallelopiped.

Or a pyramid having the same base and twice the height 
will =ithe circumscribing cube.

The horn of Jupiter Ammon, like the ammonite, repre
sents the spiral obelisk, and is typical of infinity.
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PAST II.

HYPERBOLIC 8ERIE8.—SERIES OF 1
’ 2* 31

&c., l_ 1_ 
2** 2*’ &C.,

1 1
’ 3’ 3-J 3*1

&C. —HYPERBOLIC RECIPROCAL CURVE FROM WHICH
IS GENERATED THE PYRAMID AND HYPERBOLIC SOLID, THE ORDI
NATES OF WHICH TART INVERSELY AS EACH OTHER, THAT OF THE 
PYRAMID VARIES AS D*, THAT OF THE HYPERBOLIC SOLID VARIES
AS Ay. SERIES 1*, 2*, 3*, &C., AND 1, A, &C.—THE HYPER

BOLIC SOLID WILL REPRESENT FORCE OF GRAVITY VARYING AS —D*
OR VELOCITY VARYING AS -A. — TIME t WHICH VARIES AS D* WILL D*
BE REPRESENTED BY THE ORDINATE OF PYRAMID, OB BY THE 
SOLID OBEBISK_GRAVITY REPRESENTED SYMBOLICALLY IN HIE
ROGLYPHICS BY THE HYPERBOLIC SOLID. — THE OBELISK REPRE
SENTS TIIE PLANETARY DISTANCES, VELOCITIES, PERIODIC TIMES, 
AREAS DESCRIBED IN EQUAL TIMES, TIMES OF DESCRIBING EQUAL 
AREAS AND EQUAL DISTANCES IN DIFFERENT ORBITS HAVING THE 
COMMON CENTRE IN THE APEX OF THE OBELISK. — THE ATTRI
BUTES OF OSIRIS SYMBOLISE ETERNITY.

Hyperbolic Areas and Solids.
L et Jiff. 37. be a series of 6 rectangled parallelograms, all 
of equal areas and rising from the side or base of the 1st, which 
is a square, and the side of the square to =  6, then the area 
will =36 ; the height of the second rectangled parallelogram 
= 2 x 6 ,  and breadth = £ 6, then 12 x 3=36; 3rd rectangled 
parallelogram = 1 8 x 2 ;  4 th, =24x1*5; 5th, =30x1*2;  
6 th, =36 x 1.

Or 1 st, = 6 x 6 ; 2nd, =2 x 6 x ^ 6 ; 3rd, = 3  x 6 x ^ 6 ; 
4th, = 4 x 6 x 16 ; 5th, = 5  x 6 x ^ 6 ; 6th, = 6  x 6 x £ 6.

So that the axis of each rectangled parallelogram x d, and
ordinate x - •T)
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The area of each rectangled parallelogram = 6.
Hence it follows that the ordinates will be bounded on one 

side by the asymptote, and on the other by the hyperbolic 
curve; or the series of rectangled parallelograms will be an 
hyperbolic series. The 1st ordinate will = 6, the whole axis 
or asymptote =6*, and the area of the series of rectangled 
parallelograms = 6sx6=6s, the circumscribing rectangled 
parallelogram.

Next take the areas between every two of these ordi
nates in succession, and let n = 6.

These different areas so cut off will form another series of 
rectangled parallelograms, which will be as 1» &  i, fa i  
of ns. So that if

ni =  . . . 6a= . . . . 36
» *6*= . . . . 18

. . 12
» *6»= . . . . 9

*6*= . . . . 7-2
99 ¿6’ = • • . . 6

88-2
Or the area of the series of rectangled parallelograms = 88-2. 
Let the equal sides of such a series of rectangled parallelo

grams be placed in the same straight line or axis,./fy. 36. Then

i

Fig. 36.

i:

Fig. 37.
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as in Jig. 37. the rectangle contained by each of the ordinates 
b  i  6, and the corresponding axes 1, 2, 3, 4, 5, 

6, will be equal, and the ordinates will ac inversely ns the 
axes. Hence this series of rectangled parallelograms will <x 
as the series of reotangled parallelograms inscribed in an 
hyperbolic area between the curve and the asymptote, when 
the asymptotes are rectangular,̂ . 39.

Fiy. 89.

In order to approximate the series of rectangled parallelo
grams nearer to that of the hyperbolic area, it will be neces
sary to add a series of 5 triangles between the ordinates. Now 
the sum of the bases of these triangles will =6 — 1 = 5, and 
the height of each triangle = 6.

area of the triangles will =£5 x 6 = 15=£n— 1 . n 
generally.

The area of the 6 rectangled parallelograms, or 6 rectangles 
+ the area of 5 triangles will = the rectangular area when 
the angular recesses are filled up, as Jig. 39.

Thus the rectilinear area, like the obeliscal area bounded 
by straight lines, will = the series of 6 rectangled parallelo
grams and 5 triangles = n rectangled parallelograms 4- n —1 
triangles less | the 1st square, £ns, the square is common to
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both series along the two rectangnlar asymptotes. But the area 
of the triangles = ^n—1. n = can never =£ns,
the 1st square, though the series of triangles will continually 
approach to equality with £n* as n increases.

Hence the series of n rectangled parallelograms, which in
cludes the whole square, will be the limit to which the rectilinear 
area, including n —  1 triangles, n —1 rectangled parallelograms, 
and £n*, or £ the 1st square, continually approaches as n, the 
number of terms of the series 1, &c., of ns, increases.

Thus the rectilinear area, which includes n —  1 triangles, 
a—1 rectangled parallelograms, and ■£■ the square, will con
tinually approach to equality with the series of n rectangled 
parallelograms, which includes the whole square, since the 
area of the triangles continually approach to or £ the 
1st or central square, common to both series of rectangled 
parallelograms along the two rectangular asymptotes.

For when n—1 triangles are included with » — 1 rect
angled parallelograms only £ the square is included.

But when n —1 rectangled parallelograms are excluded, the 
whole square is included with n— 1 rectangled parallelograms.

F ig. 38. If a series of rectangled parallelograms have 
their ordinates as 1, i, y, &c. of n, and the breadth of
each= 1, the first ordinate will=R, the last = -n = 1, and the

•«
height or axis will = n x 1 = n. The first in the series will be 
a rectangled parallelogram= n x l=n, and the last will be a
square, having the side=  ̂. n= 1, and area = 1* = 1.

Let the 1st ordinate = 6, then axis =6,
2nd ¿= 3
3rd ft *= 2
4th it i =  1*5
5th tt 1-2
6th a i =  1

14*7.
Since each rectangled parallelogram has a breadth of 1, 

the area of the series will =14*7.
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When n = 9, the series of rectangled parallelograms will 
= 25-46.

When n = 12, the series of rectangled parallelograms will 
=37-273.

When n = 18, the series of rectangled parallelograms will 
=61-91.

When n = 24, the series of rectangled parallelograms will 
=89*816 by addition.

Also 2 x (4 n+1. n)i =89*6.
F ig . 36. Next, let each rectangled parallelogram have a 

breadth of n ; then the 1st in the series will be a square =n*, 
and the last a rectangled parallelogram =1 x n=n.

When n=6, the sum of the series will =6 x 14-7 = 88-2.
When n=9, the sum of the series will =9 x 25-46.
When n=12, the sum of the series will = 12 x 37-273.
In these series the 1st ordinate =n,

«th „ = i.»» = l,
n

axis =n x n=n*.
The 1st rectangle or square in the series =n*= greatest 

ordinate = axis.
When n=9, the 1st ordinate = 9, and the last ordinate 

= 1 ; the sum of the series =25*46.
1st ordinate = 9.........9
2nd M — X2 •••«.....4-5
3rd 99 -X3 •••«
4th 99 — J4 ••••.....2-25
5th $9 = 4.... .....1-8
6th 99 = 4.... .....1-5
7th 99 — X7 .....1-285
8th 99 — X8 *.... 1-125
9th 99 = * - •

25-46
Then (4« +1 • n)! x 2

= (4 10 x 9)5 x 2=45» x 2 = 12-65 x 2 
= 25-3, which is less than

25*46, the sum by addition.
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When n= 12, the 1st ordinate = 12, the last ordinate = 1, 
and the sum of the series by addition=37*273, 

and (-§■  n +1 . n)5 x 2
= 0  13 x 12)*x2 = 78?x2 
= 18-25x2 = 36-5,

which is less than 37*273.
When n=18, the first ordinate = 18, the last = 1, and 

the sum of the series by addition = 61-91.
Also (* n +1 . n)5 x 2

= (£ 19 x 18)5 x 2 
= 30-8x2=61-6, 

which is less than 61-91.
When n=24, the first ordinate = 24, the last =1, and 

the sum of the series by addition = 89-816.
Also (■§■ n +1 . n)5 x 2

= (x 25 x 24)5 x 2
= 300}x 2 
= 44-8x2=89-6, 

which is less than 89*816.
But (\n  + 1. n f  x 2 is only an approximation to the sum of 

the series 1 + J i  &c. of n, when n is a low number; for as 
n increases, the expression fails in giving proximate results. 
So in order to sum the series, recourse may be had to other 
methods. Hence, if the area between the asymptote and 
curve be found, the area between the two asymptotes, less 
the area between the asymptote and curve, will = the area 
of the hyperbola.

The asymptote multiplied by the last ordinate = the 1st 
square, or rectangled parallelogram. Asymptote : 1st ordi
nate :: 1st ordinate : last ordinate, or n* : n:: n : 1.

But (Jig. 38.) the 1st ordinate and whole axis are equal, and 
the rectangled parallelograms along the ordinate and axis are 
also equal, for their breadth = 1.

Then asymptote : 1st ordinate:: breadth of 1st rectangled 
parallelogram : breadth of rectangled parallelogram along 
the asymptote:: 1 : 1.
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The series 1 +£+-£> &c. o&n be geometrically represented, 
but we cannot sum it like the others, and are not prepared 
to show what other methods of calculation were used by the 
ancients.—(See Fluxions.)

From recent researches, the Indians appear to have been 
particularly attached to the study of algebra, in which they 
made great progress. Davis and Delambre think the Hindoo 
method of calculation essentially different from the Grecian. 
Jones informs us that it is very improbable the Indians 
should have borrowed anything from the Greeks, as the 
pride of the Brahmins leads them to despise foreign nations 
in general, and the Greeks in particular.

To sum the series,
1 1 1 J_ J_

1+ 2+4+8 + 16+32 + 64

°r 1+2 + 2a"*‘ 2*^24"*"2B + 2®
Here the sum of all the terms after the first term will, though 
indefinitely continued, never equal the first term 1.

Q. 1  ̂ 1 3Since -2 + 4 = 4

3 1 _ 7_
4 + 8 ”  8
7_ 1 _15
8 + 16- 16
15
16

1
32=

31
:32

Thus the sum of

31 1_63
32 + 64- 64

, 63 ,and g j = the sum ot 6 terms

/I 1 1 1 G  63
V2 + 4+8 + 16+32 + 64A 64

2« —1 2» —1
= - 26-=  ~2" generally
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„ /I 1 1 1 1 1 \ ,  63
S ' of 1 + (2  + 4 + 8 + 16 + 32 + 64,)~1+ 64

= 1 +

Or the sum of all the denominators in the whole series

j  + j-+|, &c., except the last, will form the numerator 63,
and the denominator of 63 equals the denominator of the last 

1term
Hence the sum of all the terms in the direct series 

1 + 2+4 + 8 + 16 + 32 + 64 will = twice the last term less 
one,
= 63 + 64 = 127,

63= numerator + denominator of the sum of the series = ttt •o4
The sum of all the terms after the n*11 term will never 

equal the term.
The sum of the series

1 1  1  J_ i 1 1
1+ 3 + "9 +27+81+243 7̂29 + 2187

in .1 1  1 1  1  1  Lor 1 +3 + 3*+ 3*+ 34+ 3# + 3«+ 37

will never = 1 -̂, or the sum of all the terms after the first 
will never = £, since

1 1 4 12
3 + 9 ~ 9 “  27

12 1 13 39
27 + 27 “ 27 ~ 81

39 1 40 120
81 + 81 ” 81 “  243

120 1 121 363
243 + 243 “ 243 “  729

vol. 1. o'

A
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363 1 364 1092
729 + 729 *  729 “ 5187
1092 1 1093 3279
2187 + 2187_ 2187” 6561
3279 1 3280
6561 + 6561 =6561’ wbch 18 le8fl than JL*•

Thus sum of all terms after the »Ith term will never = £ the 
n,h term.

Sum of n terms of the series g + ̂ » &c-, will = *

3* — 1 
* x 3"

The reciprocal curve of contrary flexure is determined by 
the reciprocals of the sines of the quadrant, and the hyper
bolic series of parallelograms is formed by the ones and 
their reciprocals.

F ig. 40. Draw parallel and equidistant lines. At any 
radius, 9, describe a quadrant; then, where the arc inter
sects the 8th line, through that point, A, draw a straight 
line from the centre c, cutting the 9th line in B. Draw 
dae parallel to c 9, then by similar triangles,

AE : AC :: AD .* AB 
or 8 I 9 :: 1 '• ab

AB = § = l of 9
and AE X AB = AC X AD 

9or 8 Xg = 9 x l  = 9,

or sine ae multiplied by its reciprocal ab = 9. Similarly

f g = ? =  ̂of 9.7 7
o

and fg x fh = - x 7 = 9.7
So the remaining reciprocals, radiating from the centre C, 
multiplied by their respective sines 6, 5, 4, &c. will each = 9.
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The extremities of these reciprocal sines will trace a curve of 
contrary flexure, beginning at 9 + 1, or 10, and terminating 
at CK =  ci =  CL + Li =  9 + 9 =  18, or twice the radius, 
and K will be in the second line. With radii c  10, cb, cg, 
&c., describe circular arcs which will cut Li, =  9, at the dis-
4 -1  1 1 1 1 1 1 1 , - «tances from L  of jj> g, g , g, g, 1 of 9 or n .

Let L M  be drawn parallel and =  c 9, and similarly 
divided. From the points of division draw lines parallel to 
L i ,  which will cut at right angles the straight lines drawn

from the points, at 1, L  &c. of L i ,  the terminations of

the circular arcs; these lines will be respectively as 9, 8, 7, 
6, 5, 4, 3, 2, 1, and will form with the lines drawn from L M  

a series of rectangular parallelograms which will form a 
hyperbolic area of parallelograms included by the two asymp
totes Li, L M , each of which =  9, for the greatest ordinate 
and greatest axis become asymptotes. The least ordinate at 
M  or I  =  1, and the greatest ordinate at N , for this double 
hyperbolic area, will be 3, the side of the central or angular 
square; then 1 : 3 :: 3 : 9, 
or least : greatest :: greatest ordinate : asymptote.

The hyperbolic curve will be determined by the series of 
equal parallelograms inscribed between the curve and the 
asymptotes. Since the area of each of the 9 parallelograms in 
the series =  9, their whole area will =  9 x 9  =  9’  =  the area 
of the square that circumscribes the series of parallelograms 
arranged in hyperbolic order. But when so arranged the 
parallelograms overlap, or partially cover each other, so that 
the parallelogram along one asymptote, or side of the square, 
which =  1 x 9, or 9, has only of 9, or 1 square of unity 
exposed, $ being concealed below the next parallelogram, and 
this parallelogram is again partially covered by the next, and 
so on in succession, the last only being entirely exposed, so 
that the sum of those exposed, or superficial areas =  the area 
of the hyperbolic series of parallelograms.

Thus a series of parallelograms having each an equal area, 
and the area of the whole series being equal the square of
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the asymptote, can be so arranged that the superficial area of 
the series shall form an hyperbolic area, having the side of 
the circumscribing square equal the asymptote of the hyperbola. 
The area of such a series of parallelograms will = 1 + £ +
+ -fc, &c. of 9. F ig . 40.

Radius1—sine*—cosine* 
9* -  8* = 17
9* -  7* = 32
9* -  6* = 45
9* -  5* = 56
9* -  4* = 65
9* -  3* = 72
9* -  2* = 77
9* -  1* = 80
9* -  0* = 81

Cosine* 81, 80, 77, 72, 65, 56, 45, 32, 17 
Difference 1, 3, 5, 7, 9, 11, 13, 15 

The cosines* decrease from the arc towards the centre, while 
their differences increase as the odd numbers 1, 3, 5, &c.

If the 9th ordinate of the obelisk represent radius, the 
remaining 8 ordinates will represent the sines, and the 
difference between their squares will = 81, 80, 77, &c., = 
the axes between the ordinates 1, 2, 3, &c. and ordinate 9. 
Again the difference between the terms of the last series 
will = the sectional axes 1, 3, 5, &c.

The reciprocal of the sine also (j cosine*\ l 
sine* /

For radius = sine x reciprocal, 
radius* = sine* x reciprocal*, 

and radius* = sine* + cosine*,'
. . reciprocal* = *** + oosine»

= 1 +

sme*
cosine*
sine

reciprocal = ( 1 +
\ sine j  j
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so that when the 9th ordinate of the obelisk is made the 
radius of the quadrant, the other ordinates, <8, 7,6, &c., will 
be as the sines.

F ig .41. The9rectangledparallelogramshavingtheirlengths 
= the cosines, or = the square root of 17, 32, 45, &c., and 
the breadth of each = unity, will circumscribe the quad ran tal 
arc, and the first 8 of the series of the 9 rectangled paral
lelograms will be inscribed within the quad ran tal arc.

The quadrantal area will = the sum of the series of such
inscribed rectanglcd parallelograms +— radius*. For the

difference between the eight inscribed parallelograms and 
the nine parallelograms that circumscribe the quadrant = 
the nine parallelograms along the arc = the last parallel
ogram c 1 = 9x 1=9 = — radius<7

Let the radius be divided into ninety equal parts, then the 
1difference will = — radius ; when the radius is divided intot7v

900 equal parts, the difference of the two series of rectangled 
1parallelograms will = radius

will = — radius •

x — radius = 4- radius*.

Generally, the difference 

For parallelogram C 1 will = radius 

___ _ Hence, as n increases, the dif-« 9
ferential series of rectangled parallelograms will become 
evanescent, and the scries of inscribed rectangled parallelo
grams will approach nearer and nearer to equality with the 
quadrantal area. Since the quadrantal area = the series of 
inscribed parallelograms + only half the evanescent series 
of parallelograms. For the diagonals of the differential paral
lelograms may ultimately be regarded as portions of the 
quadrantal arc.

Thus, a Cyclopian arch may be constructed so that the 
semicircle shall touch the angular projections of the arch. 
{F ig. 41.) .
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By varying the value of n in the hyperbolic series of rect- 
angled parallelograms, different Egyptian or Cydopian hy
perbolic arches may be constructed.

F ig . 42. is formed from the lower section of an hyperbolic 
series of rectangled parallelograms.

F ig. 43. is formed by the hyperbolic series of reotangled 
parallelograms; the first in the series is a square.
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Figs. 42. and 43. form hyperbolic galleries. That of 42. 
corresponds with the view of a gallery in the interior of the 
Pyramid of Cheops given by the French writers.

The sides of the hyperbolic series of rectangled parallelo
grams formed within the square im (Jig. 40.) have their sides 
1, 2, 3, &c., along the axis lm parallel and equal to the sines; 
and the other sides of the rectangled parallelograms, which are 
at right angles to the sines, are equal to the reciprocals of the 
sines, and form the reciprocals of the sides 1,2,3, &c., of the 
rectangled parallelograms.

Hence, as the reciprocals of the sines, which determine the 
curve 10 bgk, form the reciprocals of the hyperbolic series 
of rectangled parallelograms, we may call this curve the hyper
bolic reciprocal curve of contrary flexure.

Having shown that the obelisk represents the laws of 
motion when a body falls near the earth’s surface, or when 
a planet revolves in its orbit, we shall next attempt, by means 
of the pyramidal and hyperbolic temples, to interpret the 
ancient theory of the laws of gravitation when a body is 
supposed to fall from a planetary distance to a centre of 
force.

With this view the velocity will first be supposed to
1 but afterwards in a greater inverse ratio.

The pyramidal may not accord with the Newtonian theory 
of gravitation. We may not have interpreted the pyramid 
correctly; but now we are unable to revise what has been 
done.

The pyramid, like the obelisk, still points to the heavens 
as an enduring record of the laws of gravitation, though it 
has ceased to be intelligible for countless ages.

If velocity « the square of the reciprocal ordinates
within the square im will represent the variation of the 
velocity; and the square of the sines or ordinates within 
the square CM will represent the variation of the time t,

which « — « d2. v
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When each of the sines or sides 1, 2, 3, &c. of the tcct- 
angled parallelograms and their reciprocals 1, i,  ̂ of 9, or

A U

T »̂  > T > &°*> 876 in 801116 straight line; but divided by1 A U
the axis LM, common to both series, the line of sines 1, 2, 3, 
&&, will trace a triangular area =  ̂the square cm or im ; 
and the line of reciprocals the hyperbolic area within the 
square im.

The sine on one side of the axis multiplied by its reciprocal 
on the other side, or the distance from L multiplied by its 
reciprocal ordinate, will always = a constant quantity 9 = 
the area of an inscribed hyperbolic rectangled parallelogram.

Hence the axis or distance = the sine, or corresponding 
ordinate of the triangle, and varies inversely as the ordinate 
of the hyperbolic area, or the reciprocal of the sine or axis: 
or ordinate of hyperbolic area <x inversely as the distance 
from L.

Suppose the hyperbolic ordinate to be made = the square 
of the linear ordinate: such a square ordinate will vary in

____ 1 ____2
versely as ordinate of triangle or inversely as distance ; and 

, ____ a .
D* x hyperbolic ordinate will always equal a constant quan

__a . . .
tity = 9* = axis, = the circumscribing square CM, or the 
square im that contains the hyperbolic series of rectangled 
parallelograms.

The ax?" being divided in 9 = parts, let the sphere of 
attraction have the centre of force in l, and the semi-dia
meter = 1, one of the 9 equal parts of the axis.

Then if a body descending to the centre of force L, with

a velocity <x ^  from L, should, at the distance of 9, or
the 9th ordinate from the centre, have a velocity represented 
as 1*, and that velocity should be continued uniformly 
through a semi-diameter = 1, along the axis from the 9th 
to the 8th ordinate, the solid thus generated by the velocity 
ordinate = 1* would be represented by Is x 1, Is, or a cube 
of unity.
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Since velocity x —„ the corresponding t ordinate, the
reciprocal of the velocity ordinate will oc D*. Hence the 
square stratum generated by the corresponding t ordi
nate oc d* on the other side of the axis, will = 9* x 1 = 
a stratum having an area = 9s and a depth of 1, = 81 cubes 
of unity. In the descent through each successive semi
diameter, or 1, the rectangle by the velocity ordinate and the 
t  ordinate will = axis = 9*=81, and 81x1=81 cubes of 1.

At the distance of 1 from the centre of force the velocity 
ordinate will be represented by 9*, and the corresponding 
tíme t ordinate by 1*. If these two ordinates descended to 
the centre of force with the acquired velocity, continued uni
form, then the respective strata so generated would be 81 and 
1 cube of unity; but the body cannot descend beyond the 
surface, or circumference of the spheres, at the distance of 1 
from the centre.

The area of the series of rectangular parallelograms, 1, 2, 3, 
&c., = £n+1. n = j¡ri* +  $n , as n increases by subdivision 
of the same axis or radius, the series will approach to -J- n*, the 
area of the triangle. '

Or the value of n varies inversely as the number of parts 
into which the same axis or radius is divided; but \ri* still

__i ___s l _*
r= \  axis = £ radius , and -J-n = - area of £ axis ; which
becomes evanescent as n increases numerically, and vanishes 
when ordinate of triangle continually oc axis or distance from 
the apex. Or £ n = \ n  squares of unity {F ig. 7-2.).

Hence as the series of rectangular parallelograms approaches 
to a triangular area, so will the hyperbolic series of parallelo
grams approach to an hyperbolio area.

In the same manner the series of strata generated by the 
ordinates of pyramid and hyperbolic solid will approach to a 
rectilinear pyramid and curvilinear hyperbolic solid.

When the ordinate of triangle x d, and ordinate of
hyperbola x each of their rectangles, or ordinate of
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triangle x by ordinate of hyperbola = area of the corre
sponding parallelogram inscribed along the axis = 9. The
sum of the areas of the series of parallelograms = 9 x =9*

__* —— a
= axis ; and triangle generated by ordinate oc D=  ̂axis .

When the ordinate of pyramid oc d®, and ordinate of 

hyperbolic solid oc their product = the circumscribing

square = 95 = axis , and as each of the 9 square strata has a 
depth of unity, the sum of the series of square strata will
=  9* x 9 =  9s= axis®; and axis* =  pyramid generated by 
t ordinate oc D* from the apex.

The content of the stratified pyramid = 1*+2s + 3s+4®, &c. 
=|n+ 1. n. n + +

= pyramid 4- triangle + -J-axia. 
For = content of the rectilinear pyramid.

i  n* = content of the triangular stratum of the depth 
of 1.

= a line or column of cubes of 1 = £ axis in length. 
If the same axis be continually divided, or n continually 

increased, the triangular stratum will become thinner, and 
so will the line of cubes = -J- axis. Thus they will ulti
mately become evanescent as the content of the stratified 
pyramid approaches to equality with the rectilinear pyramid, 
£n®, or âxis*, and vanish when the ordinate continually oo

—r aas axis .
The solid = the axis = n3 will always remain the same 

how much soever the axis be subdivided.
A pyramid having the sides of the rectangular base as 

s+1 by n+}, and axis = n, will = the stratified pyramid 
= | b+ i . n . n+ ,̂ = lJ + 2J+32 + 4J, &c., each stratum 
having the depth of 1.

(F ig . 43. a.) The two triangles are similar, equal and in
variable, each having the axis divided into 9 = parts; the 
distance between the apices = 1. The circumscribing tri
angle includes 8 parallelograms ; the sum of which
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=£n+l . n=£9x8=36 
area triangle = „ =£9* =40*5

therefore 40*5—36=4*5, the area 
of the 2x8 triangles cut off from 
the series of 8 parallelograms by 
the lower triangle. Thus the tri
angular area exceeds the series of 
8 parallelograms by 4'5.

Or triangular area .* difference 
of areas :: £9* l 4*5 :: 40*5 ! 4*5 
:: 9 : 1.

When the axis of each triangle 
is divided into 81 equal parts, the

distance between the apices = -ĝ- axis. __
The series of 80 parallelograms = £n + 1 . n=£80 x 81 

=3240.
Area triangle =£axis*=£81*=3280*5, therefore 3280*5— 

3240=40*5.
Or triangular area : difference of areas :: £81* : 40*5 :: 

3280*5 : 40*5:: 81 : 1.
The two triangles being always invariable and each = £

When axis =9, difference of areas

= 9*=81

= 93=729

= 94=6561

=9"

=  ̂triangle

_ 1 
9*

9*

94
__1_

9“
When axis =9, distance between apices = ̂  axis

99
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The distance between the bases of the 2 triangles = the 
distance between their apices.

Next let a series of 9 instead of 8 parallelograms be de
scribed, then the area of the series will exceed that of the 
triangle.

For area of 9 parallelograms =£» + 1. «=¿10 x 9=45
Area of triangle „ =£9’ =40*5

therefore 45 — 40*5=4-5, the area of the 2x9 triangles, the 
excess of the 9 parallelograms above the triangle = £ axis*. 
So the excess of the parallelograms over the invariable tri-
angle will be triangle when axis = 9

v

9* = 9*

1_
9" = 9"

Hence the more the axis is subdivided the less will be the 
difference between the parallelograms and triangle, and the 
apices of the two triangles will approach each other, as will 
their bases, so that their coincidence will be the limiting 
ratio of the two series of parallelograms to equality with the 
invariable triangle = ¿axis*, or to the triangle generated by 
ordinate oc axis and area = ¿axis*.

Also the triangle circumscribing the 8 parallelograms will 
ultimately coincide with the triangle described within the 9 
parallelograms.

If instead of areas, solids be represented, then we shall 
have a pyramidal series of strata continually approaching to 
the content of rectilinear pyramid as their limiting ratio; 
or to the pyramid generated by the ordinate oc t oe d*.

If the ordinate of obelisk be made the axis, the corre
sponding square ordinate will vary as d*, and a pyramid will 
be generated.

- 8 #
The ordinate _ of obelisk will represent the ordinate t,

which a d*, corresponding to the hyperbolic ordinate *, which 
represents the velocity ordinate that oc -L {Jig. 44.)



94 THE LOST SOLAE SYSTEM DISCOVEBED.

When the ordinates of obelisk 1, 2, 3, &c. are made the 
common axis of the pyramid and hyperbolio solid; and the 

ordinates 1, 2, 3, at right angles to the axis 
are also made = the distances 1, 2, 3, then 
the axes 1, 2, 3, to 9 will represent the dis
tances , and la, 2s, 3s will represent the 
square ordinates corresponding to these dis
tances. Therefore these ordinates will qc as
the distance .

So that if a body fall along the axis with
a velocity oc -1, these ordinates 1*, 2*, 3*,

&c., will represent the variation of the time 
t corresponding to the velocity, which square 
ordinate t will, during the descent, generate 
a pyramid; while the corresponding square
ordinates of the hyperbola which oc -L will

generate a hyperbolic solid on the opposite 
side of the common axis.

Here the ordinate f, or ordinate of pyra-

vtt
mid, is represented by a square = ordinate 
of obelisk which = axis of obelisk.

Ordinate t may also be represented by a 
linear ordinate = axis of obelisk, and velo
city ordinate, the reciprocal of the ordinate t, 

will then be represented by a linear ordinate.
The same results may be obtained by 

representing the square ordinates in lines ; 
then the rectangle of the two lines will = 
_2
axis , which multiplied by 1 will form a 
stratum of the depth of 1 = the sum of 

the corresponding hyperbolic and pyramidal strata.
Or the lines corresponding to the square ordinates of time 

and velocity will, in their descent along the axis, generate as 
many squares of unity as the square ordinates in their 
descent will generate cubes of unity.

Fig. 44.
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When velocity 
Fig. 45.

a 1 the corresponding t ordinate x i>a.

•  Fig . 4ft.

Let 1, 2, 3, 4, the distances along the axis common to the
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velocity and t ordinates, be equal the ordinates 1, 2, 3, 4, 
of the obelisk, and let 1, 4, 9, 16, the corresponding axes of 
the obelisk, be the t ordinates of this common axis. So that 
the ordinates of the obelisk will represent the axes or dis
tances, and the axes of the obelisk will represent the t or
dinates which will oc as the distance *

The ordinate 16 will represent the t  ordinate corresponding 
to the distance 4; 9 the t ordinate corresponding to the dis
tance 3, and 4, 1, to the distances 2, 1.

Supposing the velocity acquired at the beginning of each 
distance were continued uniform through the distance of 
unity, then the corresponding t ordinate will describe the 
series of reotangled parallelograms 16,9, 4, 1, and the whole 
area described will equal l* + 2* + 3* + 4*, or= -̂ n + 1 . n . 
n +£ generally.

But as the time l, which » is continually varying

during the descent, the area described by the t ordinate will 
be less than the sum of the rectangled parallelograms 1*+2* 
+ 3*+4*, by the 4 triangles, or by half the sum of 1 + 3 + 5 
+ 7, or half the axis x 1, which= \n %. To reduce the area to 
the complementary obeliscal area, a further reduction of \n  

must be made to form the complementary parabolic area,
which will be described when the velocity continually « -i.f. 

As series of rectangled parallelograms l* + 2a+ 3*+4*
=£n+l. ». n+£=in*+£n* + £n

from which take
then the complementary parabolic area will =-£n3 
or  ̂the circumscribing parallelogram.

Hence the whole area described by the t ordinate when 
it continually varies will = the complementary parabolic 
area.

The whole time T of descent will oc the whole area de
scribed oc ultimately as the complementary parabolic area oc 
 ̂the circumscribing rectangled parallelogram
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os the whole rectangled parallelogram x axis x ordinate
ac n x »* x n* x  D* '
OroeDXU DXD’ ctD*,
Or whole time t of descent x the cube of the distance 

described. '
On the opposite side of the common axis the velocity 

ordinate will describe, like the t ordinate, during the descent 
the series of rec tangled parallelograms

A , $> b  1 of 16.

The whole series thus described by the velocity ordinate

will = l+ i+ i+ A >  or 1 +^+^j + ¿o f 16,or4*,or of n* 
generally.

To make the velocity rectangled parallelograms like the 
complementary obeliscal area of t, the area of 3 triangles 
will be required to be added to the velocity rectangled paral
lelograms at the angles of the series. These 3 triangles will 
together =£ (16 —1)=£ (n4—1).

A further correction will be required to make the velocity 
area curvilinear, so as to correspond with the complementary 
parabolic area of t.

The inscribed velocity rectangled parallelograms having 
their rides each equal unity along the axis, will = 1, £, A
of 16.

The inscribed velocity rectangled parallelograms having 
their sides along the axis =1, 2, 3, 4, will equal 1 x 16, 
2 x i  of 16, 3 x ̂  of 16, 4 x A  °f 1®» or equal 1, ■£, -J-, $  of 
16.

The last series of rectangled parallelograms 1, £, i  of 
16, when they partially cover each other, form the series

i 1 1 1
1>2»» p i p* of I®»

as the series of equal rectangled parallelograms, when they 
partially cover each other, form the hyperbolic series of 
rectangled parallelograms 1,

VOL. I. H
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The greatest time ordinate = 16, and the least = 1, at the 
distance of 1 from the apex or centre of force.

The least velocity ordinate =1, and the great
est, at the distance of 1 from the apex=16.

F ig. 46. The time ordinates form the obelisk 
like half a canoe, perhaps the sacred boat.

The velocity ordinates form an outline like 
the section of an architrave and column.

The greatest rectangle, or rectangled parallelo
gram of one series = the greatest rectangle, or 
rectangled parallelogram of the other series=n*.

The least rectangle, or square of unity, in one 
series = the least rectangle, or square of unity in 
the other series.

The first and greatest rectangled parallelogram 
in the t series becomes the last in the velocity 
series. The last and least rectangle, the square 
of unity, in the t series becomes the first in the 
velocity series.

The circumscribing rectangled parallelograms 
of both series are equal.

If instead of the lineal t ordinate, which oc d*,
. the t ordinate were' a rectangle having the length 
oc d*, and the breadth= unity; such an ordinate 
during the descent would generate a series of rect
angled parallelopipedons, the length of each oc d* 
and the breadth and depth of each = unity. 
These series of rectangled parallelopipedons would
each = a square stratum = ordinate of obelisk 
and the depth of unity, and together the series 
would form a stratified pyramidal solid at the 
common axis>fig- 44., with degrees. The content 
of the series will = -̂ n-f 1. n . n+£.

But as the t ordinate will continually vary 
during the descent, the obeliscal solid will become 
a rectilinear pyramid, having the height and side 
of base = the greatest ordinate obelisk and con- 

which will also = the content of the com-
Fig. 46.

tent = \  ordinate
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plementary parabolic stratum when t ordinate continually
OC D2.

Again, if the pyramid were cut by a plane vertical to the 
base, and made to pass through the apex, the section will 
represent a triangle, having the height = side of base. A
stratum=this triangular area=^axis* and having the depth 
of unity, will = the content of the obelisk having the same
height or axis; since content obeliscal parabola = -J-axis .

Since the obeliscal parabolic area = f  axis1, let this area 
become a stratum of the depth of unity. Then such a 

• *stratum will = f- axis', and the pyramid having the same
axis, and side of base= axis, will = a axis3.

Hence the parabolic stratum will oc the square root of the 
content of the pyramid.

The circumscribing parallelogram of the obelisk = axis
x ordinate, a rectangled parallelogram, or = ordinate3, a 

cube.
The stratified rectangled parallelogram of the depth of 

unity would equal as many cubes of unity as would be con-
tuned in the ordinate3.

Thus the circumscribing stratified rectangled parallelogram
or ordinate* would = the square root of the axis* or of the 
cube inclosing the pyramid.

F ig . 49. As the obelisk or parabolic solid oc axis oc d*. If 
the obelisk were placed on its apex like the pyramid, then as
the content of obelisk oc axis oc Da from the apex, wherever 
the t ordinate cuts the obelisk the content of the obelisk 
intercepted by the t ordinate and the apex would oc D* oc t 

ordinate, or ordinate of pyramid.
The apex of the pyramid or obelisk is placed in the centre 

of the planet or sun towards which the body falls.
F ig . 47. Let 10 be the side of the central or angular 

square of a rectangular hyperbolic area. Then axis will = 
10* = 100, and ordinate of extreme axis, or asymptote, will 
= unity. The rectangle of asymptote and its ordinate =
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The greatest time ordinate =16, and the least = 1, at the 
distance of 1 from the apex or centre of force.

The least velocity ordinate =1, and the great
est, at the distance of 1 from the apex=l6.

F ig. 46. The time ordinates form the obelisk 
like half a canoe, perhaps the sacred boat.

The velocity ordinates form an outline like 
the section of an architrave and column.

The greatest rectangle, orrectangled parallelo
gram of one series = the greatest rectangle, or 
rectangled parallelogram of the other series=n*.

The least rectangle, or square of unity, in one 
series = the least rectangle, or square of unity in 
the other series.

The first and greatest rectangled parallelogram 
in the t series becomes the last in the velocity 
series. The last and least rectangle, the square 
of unity, in the t series becomes the first in the 
velocity series.

The circumscribing rectangled parallelograms 
of both series are equal.

If instead of the lineal t ordinate, which ac d®, 
the t ordinate were' a rectangle having the length 
oc d®, and the breadth= unity; such an ordinate 
during the descent would generate a series of rect
angled parallelopipedon8, the length of each ac d* 
and the breadth and depth of each = unity. 
These series of rectangled parallelopipedona would 
each = a square stratum = ordinate* of obelisk 
and the depth of unity, and together the senes 
would form a stratified pyramidal solid at the 
common axis,Jig . 44., with degrees. The content 
of the series will = ̂ n+l.n.n + £.

But as the t ordinate will continually vary 
during the descent, the obeliscal Bolid will become 
a rectilinear pyramid, having the height and side 

Fig. 46. 0f base = the greatest ordinate obelisk and con
tent = \  ordinate*; which will also = the content of the com-
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plementary parabolic stratum when t ordinate continually
OC Da.

Again, if the pyramid were cut by a plane vertical to the 
base, and made to pass through the apex, the section will 
represent a triangle, having the height = side of base. A
stratum= this triangular area= a axis* and having the depth 
of unity, will = the content of the obelisk having the same
height or axis; since content obeliscal parabola = a axis .

Since the obeliscal parabolic area = £ axis1, let this area 
become a stratum of the depth of unity. Then such a
stratum will = £ axis’, and the pyramid having the same
axis, and side of base= axis, will = £ axis3.

Hence the parabolic stratum will oc the square root of the 
content of the pyramid.

The circumscribing parallelogram of the obelisk = axis
x ordinate, a rectangled parallelogram, or = ordinate3, a 
cube.

The stratified rec tangled parallelogram of the depth of 
unity would equal as many cubes of unity as would be con
tained in the ordinate3.

Thus the circumscribing stratified rectangled parallelogram
or ordinate* would = the square root of the axis* or of the 
cube inclosing the pyramid.

F ig . 49. As the obelisk or parabolic solid oc axis oc d*. If 
the obelisk were placed on its apex like the pyramid, then as
the content of obelisk oc axis* oc d* from the apex, wherever 
the t ordinate cuts the obelisk the content of the obelisk 
intercepted by the t ordinate and the apex would oc d* a t 

ordinate, or ordinate of pyramid.
The apex of the pyramid or obelisk is placed in the centre 

of the planet or sun towards which the body falls.
F ig . 47. Let 10 be the side of the central or angular 

square of a rectangular hyperbolic area. Then axis will = 
10* = 100, and ordinate of extreme axis, or asymptote, will 
= unity. The rectangle of asymptote and its ordinate =
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The velocity within the earth’s orbit will be as ,—-——,(n-1)*
1 ¡»&c.(n —2)*’

Let one asymptote divide the other asymptote at right 
angles into 2 equal parts. (F ig . 48.) So the ordinate in the 
descent will also be divided equally by the axis or asymptote; 
then the solid generated will resemble the outline of a Bur
mese pagoda with its square terraced base, the sides of the 
terraces being as L ■ *> i> of the side of the lowest terrace. 
The curve begins at the 3rd or 4th terrace, and is continued 
to the summit of the spire or tee.

These pagodas are solid structures like the pyramids. So

that when the velocity qc the pyramid represents the varia

tion of the time, and the pagoda the variation of the velocity.
Hence both the pyramidal and hyperbolic solid temples 

have originally been constructed as symbolical of the laws of 
gravitation.

About one thousand five hundred and ninetieth part of the 
pyramid of Cheops is occupied by chambers and passages, 
while all the rest is solid masonry.

F ig . 49. illustrates the velocity oc in the descent of a

body to the centre of force.
The apices of the pyramid and obelisk are both in the 

centre of force. The ordinate of pyramid, and the solid obe
lisk itself, both of which vary as d* from the centre of force, 
will both <*• time t ; so that the horizontal section or ordinate 
of pyramid at any point of descent, and the corresponding 
section of the obelisk intercepted between that point and the 
apex will both oc d2 qc time t. The corresponding ordinate

of the hyperbolic solid will <x A oo v corresponding to the

time t  at the given point.
The hyperbolic solid, a horizontal section of which shows 

the variation of the velocity, has its base = the base of the— 9
pyramid = 100, passing through the centre, and its leas 
ordinate = the square of unity, is in a line with the bases of 
the pyramid and obelisk. The horizontal section of the pyra-
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m id  a t  th e  o r b 's  s u r fa c e  a lso  e q u a ls  th e  sq u a re  o f  u n it y .  T h e  

a x is , c o m m o n  to  th e  o b e lis k , p y ra m id , a n d  h y p e rb o lic  so lid  =  

1 0 0 ; th e  s id e  o f  th e  b ase  o f  th e  p y ra m id  a n d  h y p e rb o lic  s o lid =  

th e  com m on  a x is = th e  sid e  o f  th e  c irc u m sc rib in g  sq u a re  =  10 0 . 

T h e  r e c ta n g le  o f  th e  t o rd in a te  a n d  v e lo c it y  o rd in a te  a t  a n y

d ista n ce  =  10 0  . A t  th e  d is ta n ce  1 0  fro m  th e  c e n tr e  o f  fo rce

th e  t an d  v e lo c it y  o rd in a tes a re  e q u a l, ea ch  =  1 0 ,  a n d  th e ir

r e c ta n g le  =  10 0  =  th e  a re a  o f  th e  c irc u m s c rib in g  s q u a re . 

A t  th e  b e g in n in g  o f  th e  d e sc e n t th e  v e lo c ity  o rd in a te  x  t• - _ j  __ ]
o rd in a te  =  1* x  10 0  =  10 0  . A t  th e  su rfa ce  o f  th e  o rb , th e_ ___i
e n d  o f  th e  d e sce n t, v e lo c it y  o rd in a te  x  t o rd in a te  =  10 0  

%
x  l '  =  10 0  ■ A t  5 0  fro m  th e  c e n tr e , o r  h a l f  th e  d e sce n t,

.  — * 
v e lo c it y  o rd in a te  x  t o rd in a te  =  2 s x  5 0 2=  10 0  .

T h e  s id e  o f  th e  b ase , o r  g r e a te s t  o rd in a te  o f  o b e lis k , =  

axia^ =  1 0  =  sid e  o f  th e  c e n tra l o r  a n g u la r  sq u a re  o f  th e

h y p e rb o lic  a re a  =  a sy m p to te*  =  axis^ =  sid e o f  th e  c irc u m 

s c r ib in g  sq u a re  =  10 .

T h e  a x is  x  o rd in a te  o b e lis k  =  o rd in a te  =  10 * =  th e  

c irc u m s c rib in g  r e c ta n g le d  p a r a lle lo g ra m  o f  th e  o b e lis k  =

fa  a x is* , o r  fa  th e  c irc u m sc rib in g  sq u are.

C o m p a re  th e  a re a  o f  th e  se c tio n s  in  fig. 4 9 . m a d e b y  a  

p la n e , w h ic h  b e in g  a t  r ig h t  a n g le s  to  th e  sid es o f  th e  b ase  

o f  th e  p y ra m id  a n d  o b e lis k , d iv id e s  ea ch  in to  tw o  e q u a l p a rts  

b y  p a ss in g  th r o u g h  th e ir  a p ices.

A r e a  o f  o b e lisca l p a ra b o la  : a re a  tr ia n g le  :: f  axis* : r  a x is

•• i•• 3 t» a x is

:: 4  : 3  a x is*

Fig. 4 7 . T h e  o rd in a te  o f  th e  h y p e rb o lic  a re a  a t  th e  d is

ta n c e  o f  2 0  fro m  th e  a p e x  o f  th e  o b e lis k  o r  c e n tr e  o f  fo rce  

=  5 .

A t  th e  d is ta n c e  o f  2 5  fro m  th e  a p e x  th e  o rd in a te  o f  th e
■  4



104 THE LOST SOLAS SYSTEM DISCOVERED.

obelisk =  5. Hence the hyperbolic and obeliscal ordinates 
will become equal between the distances 20 and 25, where 
the hyperbolic curve will cut the obeliscal or parabolic 
curve.

F ig . 49. The two hyperbolic curves are continually ap
proaching each other and the common axis; but as the last
ordinate of thehyperbolicarea= — of n; therefore, how great

so e v e r  th e  a x is  n  m a y  b e  su p p o sed , s t i l l  th e  o rd in a te  - i-  o f  n

w il l  b e  a  d e fin ite  q u a n t ity ,  an d  a lth o u g h  th e  c u rv e s  a r e  c o n 

t in u a lly  a p p ro a ch in g  th e  a x is , a n d  to  p a ra lle lism  w ith  ea ch  

o th e r , y e t  th e y  ca n  n e v e r  m ee t, n o r  b e co m e  p a ra lle l.

O n  th e  c o n tra ry , th e  sid es o f  th e  o b e lis k  a re  c o n tin u a lly  

d iv e r g in g  fro m  ea ch  o th e r  a n d  th e  co m m o n  a x is ;  y e t  t h e y  

a re  c o n tin u a lly  a p p ro a c h in g  to  p a ra lle lism  w ith  e a c h  o th e r
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a n d  t h e  a x is  n; b a t  t h e y  n e v e r  ca n  b eco m e p a r a lle l, b eca u se  

h o w  fa r  s o e v e r  t h e y  m a y  b e  e x te n d e d , s t i l l  th e  o rd in a te  na
w i l l  e x c e e d  t h e  o rd in a te  n — 1 *  o f  th e  o b e lisk .

I t  fo llo w s  th a t  a lth o u g h  th e  h y p e r b o lic  c u rv e s  a re  co n 

t in u a l ly  a p p ro a c h in g  e a c h  o th e r , an d  th e  sid es  o f  th e  o b e lis k  

c o n t in u a lly  d iv e r g in g  fro m  e a c h  o th e r , s t i l l  th e  c u r v e  an d  

t id e  o f  th e  o b e lis k  a r e  c o n t in u a lly  a p p ro a ch in g  to  p a ra lle lism  

w ith  ea ch  o th e r , a lth o u g h  t h e y  a re  c o n tin u a lly  d iv e r g in g  

fr o m  e a c h  o th er.

T h e  series, i f  c o n tin u ed  b e y o n d  n, w i l l  b e c o m e — - — .
J n + l ’ n + 2

to  — —  o r  ,  w h ic h  m a y  a g a in  b e  co n tin u e d  to  —  , a n d  
w  n  +  n  2 n J 6  3 n  *

so  o n  t o  — —  o r  - L ,  a n d  th e n  a g a in , - L  , See. S t i l l  
n x n  n* n® n4

w ill  b e  g r e a te r  th a n  0. n4
T h is  f ig u r e  u n v e ils  th r e e  g r e a t  e n ig m a s ; th e  o b e lis k , th e  

p y ra m id , a n d  h y p e rb o lic  s o l id ;  te m p le s  a ro u n d  w h ic h  th e  

ra c e  w h o  e re c te d  th e m , b e fo re  h is to ry  co m m en ce d , k n e lt  an d  

lo o k e d  th ro u g h  N a t u r e  u p  to  N a tu r e ’s  G o d . T h e  Sabseans 

w o rsh ip p ed  th e s e  sy m b o ls  o f  th e  la w s  o f  g r a v ita tio n  w h ic h  

g o v e r n  t h e  g lo r io u s  o rb  o f  d a y , th e  p la n e ta ry  a n d  a stra l 

s y s te m s — th e  g ra n d e s t a n d  m o st su b lim e  o f  th e  v is ib le  w o rk s  

o f  th e  C re a to r . T h e  k n o w le d g e  o f  th e se  la w s , a n d  o f  th e  

m a g n itu d e , d is ta n c e , a n d  m o tio n  o f  th e  h e a v e n ly  b o d ies, 

in sp ire d  m an  w ith  th e  m o st e x a lte d  fe e lin g s  o f  re v e re n ce  

to w a rd s  th e  G r e a t  F i r s t  C a u s e .

T h e  s a cre d  T a u  is  a g a in  rep rese n te d  in  Jiff. 4 9 . b y  th e  

o b e lisk  a n d  h y p e rb o lic  so lid , a s  th e  g e n e ra to rs  o f  tim e , 

v e lo c ity , a n d  d ista n ce .

T y p h o n , th e  son  o f  J u n o , co n ce iv e d  b y  h e r  w ith o u t a  

fa th e r , w a s o f  a  m a g n itu d e  so  v a s t  th a t  h e  to u ch e d  th e  E a s t  

w ith  o n e  h a n d  an d  th e  W e s t  w ith  th e  o th er, an d  th e  h e a v e n s 

w ith  th e  c ro w n  o f  h is  head.

I f  a  b o d y  b e  su p p o sed  to  fa ll  fro m  th e  e a rth  to  th e  su n , 

th e  a p e x  o f  th e  o b e lis k  o r  p y r a m id  w o u ld  b e  in  th e  c e n tre  o f
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th e  s o n , a n d  th e  b ase  o f  th e  h y p e rb o lic  so lid , l ik e  tw o  a rm s, 

w o u ld  e x te n d  fro m  e a st to  w e st.

T h e  fo llo w in g  h ie r o g ly p h ic s , w ith  th e  tra n s la tio n , is  g iv e n  

b y  G lid d o n  in  h is  “  A n c ie n t  E g y p t . ”

May 

thy soul 

attain (come)

to

.  ■  K hnux, (one of the forms of A xon, the creator)

the creator (the idea denoted by a man building the walls of a 
city)

of all

Mankind, (literally men and women.)

Il l
“ May thy soul attain to Khnnm, the Creator of all mankind.”

H e r e  w e  fin d  th e  C r e a to r  re p re se n te d  a s  fo rm in g  th e  la w s  

o f  g r a v ita t io n , a n d  a p p e ars to  b e  in  th e  a c t  o f  c o m p le tin g  a  

c o u n te ra c tin g  fo r c e , s im ila r , e q u a l, a n d  op p o site  to  th e  

o n e  a lr e a d y  m ad e, so  th a t  w h e re  th e  c e n tr a l  l in e  b is e c ts  th e  

d ista n ce  b e tw e e n  th e  tw o  e q u a l a n d  o p p o site  fo rces a  b o d y  

w o u ld  g r a v ita te  to  n e ith e r .

I f  v e lo c ity th e n  v e lo c it y  w i l l  oc o rd in a te  o f  th e  h y -

p e rb o lic  co lu m n .

I f  fo rce  o f  g r a v it y  oc i ,  th e n  fo rce  w i l l  oc o rd in a te  o f  th e

h y p e rb o lic  co lu m n .

T h e  e ffe ct p ro d u ced  b y  th e  a ctio n  o f  g r a v i t y  on  a  b o d y
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t h a t  b e g in s  to  f a l l  f r e e ly  a t  a  d is ta n ce  n e a r  th e  e a rth ’s  su rfa c e  

i s  th a t  e q u a l in c re m e n ts  o f  v e lo c it y  a r e  g e n e ra te d  in  e q u a l 
tim es.

B u t  th e  e ffe c t  p ro d u ced  b y  g r a v i t y  w h e n  a  h e a v y  b o d y  is  

f r e e ly  a c te d  u p o n  b y  th e  e a rth  a t  th e  d ista n ce  o f  th e  m oon  

fro m  t h e  e a rth  w i l l  b e  d iffe re n t, aB u n e q u a l in crem en ts  o f  

v e lo c it y  w il l  b e  g e n e ra te d  in  e q u a l tim es.

A c c o r d in g  to  N e w to n  th e  fo rce  o f  g r a v i t y  v a r ie s  in v e r s e ly  

a s  th e  d ista n ce  sq u a re d  g e n e r a lly .

H a v in g  d ed u ced  th e  p ro p erties  o f  th e  o b e lis k  fro m  th e  

e ffe c ts  p ro d u ced  b y  g r a v i t y  a c t in g  o n  a  b o d y  d u r in g  its  fa ll  

n e a r  th e  su rfa c e  o f  th e  e a r th , le t  u s  n o w  e n d e a v o u r  to  il lu s 

tr a t e  th e  e ffe c t  p ro d u ce d  b y  g r a v i t y  g e n e r a lly .

W h e n  th e  b o d y  fa lls  fro m  th e  a p e x  o f  th e  o b e lisk , th e  

d ista n ce  d escrib ed  is  re c k o n e d  fro m  th e  a p e x , a n d  t h e  v e lo c it y  

a c q u ire d , a s  w e l l  a s  th e  t im e , t, e la p se d , b o th  v a r y  as d* 
fro m  t h e  a p e x .

B u t  th e  t im e , t, in  d e s c r ib in g  a  sm a ll d e fin ite  d is ta n c e  a t  

a n y  p o in t in  th e  d e s c e n t x  in v e r s e ly  as  th e  v e lo c it y  a t  th a t

p o in t, o r  t oe 1» 
v

O r  t o rd in a te  o f  th e  c u r v e  oc in v e r s e ly  a s  th e  o rd in a te  o f  

th e  o b e lisk .

A I bo v  x  D^,

a n d  t x
1
5*

Newton found that the versed sine of the arc described by 
the moon in one minute was equal to the distance through 
which a heavy body at the earth’s surface would fall in one 
second. Therefore the distance through which the latter 
would fall in one minute would be 3600 times greater than 
tW  through which the moon would fall in the same time.

O r , a cc o r d in g  to  N e w to n , th e  a c c e le ra tin g  fo r c e  o f  g r a v i t y

x  \ ; that is, if the circular motion of the moon were de- 
D*

Btroyed and the moon descended as a heavy body towards the 
earth, it would in 1 second describe *00443 of afoot; aheavy
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b o d y  fa ll in g  fro m  a  s ta te  o f  r e s t  n e a r  th e  e a r th ’s s u r fa c e  w il l  

d escrib e  1 6 * 14  fe e t  in  a  seco n d .

N o w  *00443 x  36 0 0  =  15 ,9 4 8  fe e t , so  th a t  th e  fo r c e  o f  

g r a v i t y  w o u ld , a t  th e  d is ta n ce  o f  6 0  sem i-d ia m e ters  o f  th e  

e a r th  fro m  its  c e n tr e , c a u se  a  b o d y  to  m o v e  fro m  a  s ta te  o f  

r e s t  a n d  d e scr ib e  *00443 o f  a  fo o t  in  o n e  s e c o n d ; w h ile  in  th e  

sa m e t im e  a  b o d y  w o u ld  d escen d  fro m  a  s ta te  o f  r e s t  a n d  

d e scr ib e  16 * 12  fe e t  b y  th e  fo r c e  o f  g r a v i t y  a t  th e  e a rth ’s 

su r fa c e .

T h u s  g r a v i t y  is  a n  a c c e le r a tin g  fo rce , a n d  is  36 0 0  tim es 

g r e a te r  a t  th e  e a rth ’s  su rfa c e  th a n  a t  th e  d is ta n ce  o f  th e  

m oon. S o  th a t  i f  th e  £  d ia m e te r  o f  th e  e a rth  b e  m a d e =

u n it y ,  th is  a c c e le r a tin g  fo rce  w i l l  ac

H e n c e  th e  f ig u r e  th a t  rep re se n ts  th e  v e lo c it y  a t  d ifferen t 

d ista n ces, fro m  th e  c e n tre  o f  fo r c e  t o  th e  m oon ’s  o rb it , w il l  

a lso  co rresp o n d  to  th e  fo r c e  o f  g r a v i t y  a t  th e  sam e d ista n ces.

A c c o r d in g  to  N e w to n , th e  tim e s  w h e re in  a n y  b o d ies  w o u ld  

fa ll  to  th e  c e n tre  fr o m  d iffe re n t d ista n ces  a re  b e tw e e n  th e m 

se lv e s  in  th e  se s q u ia lte ra l p ro p o rtio n  o f  th e ir  d ista n ce s  d i

r e c t ly .  O r  t im e  to  c e n tre  «  d*.
B u t  i f  in stea d  o f  th e  a c c e le r a tin g  fo rce  o f  g r a v i t y  v a r y in g

the velocity be supposed to <* then the time to cen
tre will « D*.

S in c e  th e  fo rce  o f  g r a v it y  a t  th e  m oon  : th e  fo rce  o f  g r a v i t y  

a t  th e  su rfa c e  o f  th e  e a r t h :: 1 : 3 6 0 0 , i f  a  b o d y  b e  su p p o sed  to  

fa ll  fro m  a  s ta te  o f  r e s t  a t  th e  m oon  a n d  a t  th e  ea rth ’s s u r fa c e ; 

th e  d ista n ce  ( u n it y )  d escrib ed  in  1  secon d  a t  th e  m oon  b y  

th e  fo rce  o f  g r a v i t y  : th e  d ista n ce  d e sc r ib e d  in  1 seco n d  a t  

th e  su rfa ce  o f  th e  e a rth  b y  th e  fo rce  o f  g r a v i t y :: 1 : 3 6 0 0 ::  

v e lo c it y  p ro d u ced  b y  th e  fo rce  o f  g r a v i t y  a t  th e  d ista n ce  o f  

th e  m oon  : th e  v e lo c it y  p ro d u ce d  b y  th e  fo rce  o f  g r a v i t y  a t  

th e  ea rth ’s  su rface.

T h e  t im e  t o f  d e sc r ib in g  u n it y  a t  th e  d is ta n c e  o f  t h e  m oon  

; th e  t im e  t o f  d e s c r ib in g  u n it y  a t  th e  e a r th ’s  s u r f a c e :: 3600 
I 1, fo r  fxv=3600 oc 1.

H e n c e  i f ,  a t  a n y  p o in t o f  th e  d e sce n t, sectio n s  o f  th e  h y p e r -
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b o lic  so lid  a n d  p y ra m id  b e  m a d e  p e rp e n d ic u la r  to  th e  a x e s , 

t h e  a r e a  o f  th e  se c tio n  o f  th e  h y p e rb o lic  so lid  w i l l  b e  p rop or

t io n a l to  th e  fo rce  o f  g r a v i t y  a t  th a t  p o in t, a n d  to  th e  d ista n ce  

th e  fo rce  a t  th a t  p o in t w o u ld  c a u se  th e  b o d y  to  fa ll  fro m  a  

s ta te  o f  r e s t  in  1  seco n d , w h ic h  w il l  b e  p ro p o rtio n a l to  th e  

v e lo c ity , p ro d u ce d  fro m  re st, o r  to  th e  d is ta n ce  d escr ib ed  in  1 

seco n d  b y  th e  fo rce  o f  g r a v it y  a t  th a t  p o in t.

T h e  sectio n  o f  th e  p y ra m id  w i l l  b e  p ro p o rtio n a l to  th e  

t im e  t o f  d e s c r ib in g  u n it y  a t  th a t  p o in t.

i x v  w ill  = 3 6 0 0 , a n d  <* 1 .

B u t  su p p o sin g  th e  fo rce  o f  g r a v i t y  b e  Buch a s  to  p ro d u ce  a  

v e lo c it y  oc — tim e  t w i l l  %  d *, th e n  w e  sh a ll b e  en a b led  toD*
i llu s tra te  th e se  v a r ia tio n s  b y  th e  h y p e rb o lic  a n d  p y ra m id a l 

te m p le s  o f  t h e  a n cien ts.

S o  c a llin g  th e  d is ta n ce  o f  th e  m oon  fro m  th e  e a r th  =  60 

sem i-d iam eters o f  th e  e a rth , w e  sh a ll h a v e  v e lo c it y  a t  m oon :

v e lo c it y  a t  th e  ea rth ’s  s u r f a c e :: - i -  : :: 1* : 60*
oO* 1*

:: 1  : 3600,

o r  v e lo c it y  a cq u ire d  a t  th e  e n d  o f  th e  d e sce n t w i l l  b e  3600 

tim e s  g r e a te r  th a n  th e  v e lo c it y  a t  th e  b e g in n in g .

I n  m a k in g  som e e x p e rim e n ts  w e  fo u n d  th a t  w e  c o u ld , 

w ith o u t c o n ta c t  o r  e x te rn a l a g e n c y , a t tr a c t  a n d  r e p e l v a 

rio u s su b sta n ces  w ith  a  v e lo c it y  th a t  e v id e n t ly  v a r ie d  in  

som e in v e rs e  r a tio  o f  th e  d is t a n c e ; a n d , as  fa r  as  th e  e y e  

co u ld  ju d g e , th e  v e lo c it y  seem ed  to  v a r y  in v e r s e ly  as  th e  

d is ta n ce  sq u a re d . T h e  e ffe cts  w e r e  p ro d u ced  b y  th e  f in g e r  

to u c h in g  th e  w a te r  on  w h ich  th e  su b sta n ces  floated .

T h is  ca u se d  u s  to  r e fle c t  o n  th e  la w s  o f  g r a v ita tio n . S o  

th e  e x p e rim e n ts  w e r e  a b a n d o n ed , a n d  o u r  a tte n tio n  d ire c te d  

t o  o th e r  su b jects  m en tio n ed  in  th is  w o r k .

H a v in g  sh o w n  b y  th e  o b e lisk  th a t  th e  tim e  t in  d e s c r ib in g  

u n it y  oc in v e r s e ly  a s  th e  v e lo c it y  a t  th a t  p o in t, o r  th a t  i x v  

=  a  co n s ta n t q u a n tity ,

T h is  r e la t io n  o f  i  to  v  w i l l  b e  th e  sam e w h a te v e r  th e  la w  

o f  v e lo c it y  m a y  b e , o r  i x v  w i l l  a lw a y s  e q u a l a  c o n s ta n t 

q u a n tity .
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S in c e  th e  v e lo c it y  a t  th e  e a rth  is  36 0 0  tim e s  g r e a te r  th a n  

th e  v e lo c ity  a t  t h e  m o o n , i t  fo llo w s , th a t  th e  tim e  t in  d e 

s c r ib in g  a  sm a ll d e fin ite  d is ta n c e  a t  th e  m o o n  w i l l  b e  36 0 0  

tim e s  g r e a te r  th a n  th e  t im e  t in  d e s c r ib in g  th e  sam e d is ta n c e  

a t  th e  ea rth , 

o r  f  x  v  a t  th e  m oon

= 3 6 0 0 x 1 = 3 6 0 0 ,  

a n d  t x  v  a t  th e  e a rth

=  1 x 3 6 0 0 = 3 6 0 0 .

S im ila r ly  t x  v  a t  th e  in te rm e d ia te  d is ta n ce s  w ill  =  3 6 0 0 .

S in c e  t a  I  
v

a n d  v < *  4D*
t OC D*.

Fig. 4 9 . W h e n  th e  o b e lis k  is  p la ce d  a lo n g  w ith  th e  p y ra m id , 

th e  b ases o f  b o th  b e in g  a t  th e  m oon  an d  th e ir  a p ice s  a t  th e  

c e n tre  o f  th e  e a r th ;  th e n  as th e  o rd in a te  o f  th e  p y ra m id  

d escen d ed  a s  th e  tim e  t  e la p se d  fro m  th e  b e g in n in g  o f  th e  

d e sce n t, th e  o rd in a te  o f  th e  o b e lisk  w i l l  co rresp o n d  w ith  th e  

o rd in a te  o f  th e  p y ra m id . T h e  fru stu m  o f  th e  p y r a m id  a b o v e  

th e  o rd in a te  w ill  d e n o te  th e  t im e  T ela p se d  d u r in g  p a r t  o f  

d e sce n t, a n d  th e  r e m a in in g  o r  lo w e r  p a r t  o f  th e  o b e lis k  

in c lu d e d  b e tw e e n  th e  d e sc e n d in g  o rd in a te  a n d  a p e x  w ill  

oc d* «  tim e  t.
A t  th e  e n d  o f  th e  d e s c e n t  th e  w h o le  tim e  T e la p sed  w i l l  

b e  rep rese n te d  b y  th e  w h o le  p y ra m id , a n d  t im e  t w il l  v a n is h  

w ith  th e  o b e lisk .

O r  th e  t im e  t  e la p se d  w ill  in crea se  as  th e  fr u s tu m  o f  th e  

p y ra m id  in creases, w h ile  t h e  t ím e  t w i l l  d ecrease  a s  th e  

o b e lis k  d e cre a s e s, so  th a t  a t  th e  en d  o f  th e  d e sc e n t th e  

p y ra m id  w i l l  b e  co m p le te d  a n d  th e  o b e lis k  w i l l  h a v e  v a n is h e d , 

e x c e p tin g  th e  sm a ll p o rtio n s  o f  th e  p y ra m id  a n d  o b e lis k  each  

h a v in g  a n  a x i s =  1 , s in ce  th e  d e sce n t o f  t h e  b o d y  w o u ld  cease 

a t  th e  e a rth ’s  su rface .

T h u s  g r e a t  t  m a y  b e  sa id  to  h a v e  co n su m ed  l i t t le  t, o r
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K r o n o s  to  h a v e  d e v o u re d  h is  o ffsp rin g . B u t  su p p o sin g  th e  

b o d y  to  b e  re p e lle d  fro m  th e  c e n tre  o r  a p e x , th e n  d u r in g  th e  

a s c e n t  th e  o b e lis k , w h ic h  w a s  co n su m ed  a t  th e  e n d  o f  th e  

d e s c e n t, w i l l  in cre a se  fro m  th e  a p e x , so th a t  a t  th e  e n d  o f  

th e  a s c e n t th e  o b e lis k  w i l l  b e  c o m p le te d , o r  th e  o ffsp rin g  

m a y  b e  sa id  t o  h a v e  a tta in e d  th e  h ea v en s.

A g a in ,  th e  tim e o f  d e sc e n t fro m  th e  b e g in n in g  to  a n y  

p o in t  o f  th e  a r ia  oe D*— d 3,  D b e in g  th e  w h o le  a x is  d escrib ed  

in  th e  t im e  t, a n d  d th e  d ista n ce  re m a in in g  to  b e  d escrib ed  

fro m  th e  p o in t in  th e  a x is  to  th e  a p e x  o f  th e  p y ram id . A t  

th e  en d  o f  th e  d e sc e n t th e  w h o le  tim e  T w il l  oc d3, fo r  cP w il l  

h a v e  v a n ish ed .

I f  a  body be repelled from the apex, time will oe d3; at the end of the ascent the whole time t will oc axis3 a d3 a D3.
H e r e  d u r in g  th e  d e sc e n t l i t t le  d is  co n su m ed  b y  g r e a t  D , 

o r  S a tu r n  d e v o u rs  h is  ch ild ren . B u t  d u r in g  th e  a sce n t l i t t le  

d re p la ce s  g r e a t  d ,  o r  J u p it e r  d ep o ses h is  fa th e r  S a tu r n , or 

T y p h o n  d e s tro y s  h is  b ro th e r  O s ir is . T h e  T ita n s  w e r e  

b ro th e rs  o f  S a tu r n , o n e o f  w h o m  w a s  T y p h a eu s o r  T y p h o n . 

T h e y  s tro v e  to  d ep o se J u p it e r  fro m  th e  p ossession  o f  h e a v e n , 

b u t  t h e y  w e r e  b e a te n  a n d  c a s t  d o w n  in to  h e ll.

K r o n o s  ^  T a  D  D x  axis oe p y ra m id  d e p riv e d  o f  its
J u p it e r  t D* n r

g e n e ra tin g  o rd in a te . T h u s  K r o n o s , w h e n  d iv id e d  b y  h is 

son  J u p ite r ,  m a y  b e  sa id  to  b e  e m a scu la te d , as C selu m  w a s  

b y  S a tu r n , an d  as O s ir is  b y  T y p h o n .

J u p it e r  A m m o n  is  re p rese n te d  w ith  th e  h orn s o f  a  ram .

T h e  ram’B horn is symbolical of the spiral obelisk. T h e  

content of the obelisk oc d*.
K r o n o s  a n d  J u p it e r  m a y  b e  sa id  to  b e  d iv id e d  a g a in st 

each  o th e r , w h e n  J u p it e r  w a rs  a g a in s t h is  fa th e r .

J u p it e r  ca stra te d  S a tu rn  o r  K r o n o s , as  S a tu rn  h ad  cas

tra te d  U s  fa th e r  C selu m  b e fo re  w ith  a  s ic k le .

T h e  s ic k le  m a y  b e  sy m b o lic a l o f  th e  c u rv e d  o b elisk .

S a tu r n , l ik e  T im e , h as h is  s c y th e .

S h o u ld  th e  s c y th e  re p re se n t th e  a re a  o f  th e  o b e lisk , th e n  

th e  s c y th e  o f  S a tu r n  w o u ld  b e  ty p ic a l  o f  th e  p e rio d ic  tim e  o f  

th e  re v o lu t io n  o f  p la n e ts  ro u n d  th e  S u n .
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S a tu r n  h o ld s  in  h is  h a n d  a  s e rp e n t w ith  th e  ta i l  in  its  

m o u th , fo rm in g  a  c irc le .

T h e  c irc u la r  se rp e n t is  sy m b o lic a l o f  th e  c ir c u la r  o b e lisk . 

T h e  o b e lis k  is  ty p ic a l  o f  in f in ity  o r  e te r n ity , a n d  th e  c irc le  

th e  o r b it  o f  a  p la n e t. S o  th e  c irc u la r  s e rp e n t d en o te s  th a t  

p la n e ts  r e v o lv e  in  c ir c u la r  o rb its , h a v in g  th e ir  p . t  qo a re a

o b e lis k  a n d  v e lo c it y  oc — - — - ,  a n d  th a t  t h e y  w i l l  r e v o lv e  
o rd in a te

in  th e ir  o rb its  to  e te rn ity .

T h e  p ro u d  N e ith  s a y s — “ l a m  a ll  th a t  h as b e e n  —  a ll  

th a t  «hall b e  —  a n d  h o n e  a m o n g  m o rta ls  h as raised  m y  v e il.”  

N e ith  is  g r a v ita tio n , b y  w h ic h  th e  p la n e ts  a re  p rese rv ed  in  

th e ir  o rb its , a n d  su p p o sed  t o  c o n tin u e  th e ir  re v o lu tio n s  ro u n d  

th e  su n  to  a ll  e te r n ity .

B u t  w h a t  is  g r a v ita tio n , th a t  bauses p la n e ts  to  r e v o lv e  in  

o r b its  h a v in g  th e ir  a n d  to  b e  c o n tin u a lly  u r g e d

with a velocity oc — ?
D*

T o  sh o w  th e  v a r ia tio n  o f  th e  P . T a n d  v e lo c it y  in  te rm s o f  

th e  o b e lis k  a n d  c ir c le  o r  o rb it ,

p . T oc D& oc a re a  o b e lisk ,

.  . .  o rb it
v e lo c it y  o c ------- oc

P .T
D D* area obelisk—;« -a oe----r-;— ;x>i D* area orbit

o r  v e lo c it y  oc d ir e c t ly  a s  a re a  o b e lis k , a n d  in v e r s e ly  as a re a  

o rb it .

T h e  s e rp e n t w h e n  c o ile d , l ik e  th e  ra m ’s  h o rn  o f  J u p it e r  

A m m o n , re se m b le s  th e  a m m o n ite , a n d  b o th  a re  s y m b o lic a l 

o f  th e  c irc u la r  o b e lisk .

H e n c e  w h e n  v  oc d *, 

1

t ordinate x axis oc i -  x d  oc d ^,. D*
oc t ordinate, 
oc whole time T.
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W h e n  voe D*
t o rd in a te  « d*, 

t o rd in a te  x  a x is  oc d2 x d oc d1, 
a n d  w h o le  t im e  tood*.
T h u s  in  b o th  in sta n ces

t o rd in a te  x  a x is ,or t ordinate xdoH xdoc as whole time t of descent.
T h e  t im e  t o f  d e s c r ib in g  a  sm a ll d is ta n c e  a t  a n y  p o in t o f  

th e  d e sc e n t x  d* oc a x is 1 x  s q u a r e  o rd in a te  th a t  g e n e ra te s  

th e  p y ra m id .

T h e  w h o le  t im e  x  o f  d e sce n t, o r  t  c  ( t im e  to  c e n tre )  

fro m  d ifferen t d ista n ces to  th e  e a r th  x  d* x a x is1 x  c o n te n t 

o f  p y ra m id .

T h u s , b y  d e d u c in g  th e  v a r ia tio n  o f  tim e  a n d  d ista n ce  

d escrib ed  fro m  th e  e ffe cts  o r  v e lo c it ie s  p ro d u ced  b y  th e  in 

flu en ce  o f  t h e  e a rth , w e  h a v e , w h e n  th e  b o d y  fa lls  fro m  th e  

m oon to  th e  e a rth , th e  v e lo c ity  re p re se n te d  b y  a  sq u a re

o rd in a te , w h ic h  x  _ L, a n d  g e n e ra te s  th e  h y p e rb o lic  so lid ,

w h ile  th e  t o rd in a te  w h ich  x  D e g e n e r a te s  th e  p y ra m id a l 

solid.

A s  th e  v e lo c ity  o f  p la n e ts  ro u n d  th e  su n  v a r y  in v e r s e ly  

as  th e  sq u a re  ro o t o f  th e ir  d is ta n c e  fro m  th e  su n , th e  p e

r io d ic  t im e  o f  a  p la n e t’s  r e v o lu t io n  w i l l  x  d ir e c t ly  as  th e  

o rb it  d escrib ed , a n d  in v e r s e ly  as  th e  v e lo c ity , w h e n  D = t h e  

m ean  d ista n ce , an d  th e  o r b it  is  su p p o sed  to  b e  c irc u la r .

F o r Plot o rb it rad

~v~
D 

X  -  V
D x  D ^ x  d !  oc a re a  obelisk .

o r  p  T1 x  D*.

A g a in ,  s in ce  d*«p t , ( K e p le r ,)

d* x P t x
o r v  X

D 1_ 
d! D*VOL. I. I
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T h e  a x is  of th e  o b e lisk  re p re s e n ts  d,area of obelisk „ p T, and velocity or inversely as the ordinate obelisk, or directly as the ordinate of the pylonic curve, which a inversely as D* from the apex of obelisk.
T h u s  th e  d ista n ce s, v e lo c it ie s , a n d  P tim e s  o f  p la n e ts  are  

re p re se n te d  b y  th e  o b e lisk .

T h e  a re a  o f  th e  o b e lis k  is  h e re  su p p o sed  to  b e  a  c u rv ilin e a r  

o r  p a rab o lic  area.

W h e n  V «  — D* a  h o rizo n ta l sec tio n  o f  th e  h y p e rb o lic  so lid ,

m ade a t  a n y  p o in t, o r  d is ta n c e , in  th e  d e sc e n t, w il l  r e p r e 

s e n t th e  v e lo c it y  a t  th a t  p o in t, a n d  th e  t im e  t c o rresp o n d in g  

to  th is  v e lo c it y  w i l l  b e  re p re s e n te d  b y  a  h o rizo n ta l sectio n  

o f  th e  p y ra m id  m ade a t  a n  e q u a l d is ta n c e , th e  p y ra m id  

h a v in g  its  a p e x  in  th e  c e n tre  to  w h ic h  th e  b o d y  fa lls .

S in c e  v e lo c it y  a t  a n y  p o in t w i l l  oc i ,  t will a !, or « D*. 
t V

T h u s  d u r in g  th e  d e s c e n t th e  v e lo c it y  p la n e  w i l l  g e n e ra te  an  

h y p e rb o lic  so lid , w h ile  th e  co rre sp o n d in g  t p la n e  w i l l  g e n e ra te  

an  in v e r te d  p y ra m id .

T h e  t im e  t e la p se d  a t  a n y  p o in t in  th e  d e sc e n t w i l l  b e  

re p re se n te d  b y  th e  fru stu m  o f  a  p y ra m id . T h e  w h o le  tim e  T 
o f  d e s c e n t w i l l  b e  re p re s e n te d  b y  a  p y ra m id .

T h e  w h o le  tim e  t  o f  d e s c e n t fro m  d iffe re n t p la n e ta ry  

o rb its  to  th e  c e n tr e  o r  su m  w ill  oc D*. I f  th e  w h o le  tim e  t 
o f  d e sc e n t fro m  a n y  o r b it  to  th e  c e n tre  b e  c a lle d  T C, o r

time to centre, then t c a D* x p t .
O r  tim e s  o f  d e sc e n t fro m  th e  p la n e ta r y  o rb its  to  th e  c e n tre  

v a r y  as  th e  sq u a re  o f  th e  p e rio d ic  t im e s  o f  th e  r e v o lu t io n  o f  

p la n e ts  ro u n d  th a t  c e n tr e , o r  su n . T h e  t im e  t c o rre sp o n d in g  

to  th e  v e lo c it y  a t  a n y  p o in t m a y  b e  r e p r e s e n te d  b y  th a t  

p a r t  o f  th e  o b e lisk  in te rc e p te d  b e tw e e n  th a t  p o in t a n d  th e  

a p e x  o f  th e  o b e l is k ; s in ce  th e  so lid  o b e lis k  a D* fro m  th e  

a p e x . B u t  th e  p y ra m id  w i l l  re p re se n t th e  v a r ia tio n s  o f  b o th  

T a n d  t, s in ce  th e  w h o le  tim e  T o f  d e sc e n t ca n  b e  re p re se n te d  

b y  th e  p y ra m id , &nd as th e  h o rizo n ta l sq u a re  se c tio n  o f  th a t
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p y ra m id  ca n  re p re s e n t th e  t im e  t co rre sp o n d in g  to  th e  

v e lo c it y  a t  a n y  p o in t in  th e  d e sc e n t, fo r  su c h  a  sec tio n  o f  th e  

p y ra m id  w i l l  qc d* fro m  th e  cen tre . .

T a k e  6 0  sem i-d ia m e ters o f  th e  e a rth  to  e q u a l th e  d ista n ce  

o f  th e  m oon fro m  th e  e a rth , a n d  d iv id in g  th e  p y ra m id , h a v in g  

th e  aide o f  b ase  =  h e ig h t  =  6 0 , in to  6 0  h o rizo n ta l sq u a re  

sectio n s, e a c h  h a v in g  th e  d ep th  o f  1 . T h e n  su p p o sin g  a  

b o d y  t o  fa ll  fro m  th e  o r b it  o f  th e  m oon  to  th e  e a rth , a n d  th e  

m ean v e lo c it y  o f  e a c h  o f  th e se  sectio n s  to  b e  co n tin u e d  u n i

fo rm ly  th ro u g h  th a t  se c tio n , th e  t im e  co n su m ed  in  d e scr ib in g  

each  o f  th e se  se m i-d ia m e ters w i l l  b e  re p rese n te d  b y  a  sq u a re  

stra tu m . T h n s  th e  p y ra m id  w i l l  h a v e  6 0  s te p s , a n d  60 

sq u a re  s tra ta , and  ea ch  s tra tu m  w il l  rep re se n t th e  t im e  co n 

sum ed w h ile  th e  b o d y  d escen d s th ro u g h  a  c o rresp o n d in g  

sem i-d iam eter o f  th e  ea rth . T h e  sectio n  o f  th e  p y ram id  n e x t  

th e  m oon w ill  =  a  s tra tu m  h a v in g  a  su rfa ce  =  6 0 * = 3 6 0 0  

and  th e  d ep th  o f  u n i t y ; so th is  sec tio n  w ill  co n ta in  36 0 0  

cu b e s  o f  u n ity , w h ile  th e  sectio n  a t th e  e a rth 's  su rfa ce  w il l  b e  

rep rese n te d  b y  o n e  cu b e . T h e  so lid  g e n e ra te d  b y  th e  v e lo 

c i t y  p la n e  w ill  rep re se n t o n e c u b e  fo r  th e  sectio n  n e x t  th e  

m oon , a n d  36 0 0  c u b e s  fo r  th e  sec tio n  a t  th e  e a rth ’s su rface.

T h u s  36 0 0  c u b e s  w o u ld  re p re se n t th e  tim e con su m ed  

d u r in g  th e  d escen t th ro u g h  th e  firs t sem i-d ia m e ter, o r  th a t  

n e x t  th e  m oon , a n d  o n e c u b e  w o u ld  rep rese n t th e  tim e  r e 

m a in in g  to  b e  co n su m ed  a t  th e  la s t  sem i-d ia m e ter, th a t  o f  th e  

ea rth  its e lf , i f  th e  t im e  a t  th e  su r fa c e  o f  th e  e a rth  w e r e  co n 

tin u ed  n n ifo rm  to  th e  c e n tre , b u t  th e  b o d y  ca n n o t d escen d  

b e y o n d  th e  su rface.

S o  a t  th e  su rfa ce  o f  th e  ea rth  th e  sid e o f  o n e  c u b e  w o u ld  

rep rese n t th e  tim e , a n d  th e  su rfa c e  o f  a  stra tu m  o f  3600 

cu b e s  th e  v e lo c ity . T h u s  f x v a t  th e  e a rth ’s  su rfa c e  w il l  =  

1 x 3 6 0 0 = 3 6 0 0 ,  a n d  a t  th e  m oon  i x v  w ill  = 3 6 0 0 x 1  

= 3 6 0 0 . *

B u t  th ro u g h  th e  firs t  sem i-d ia m e ter  fro m  th e  m oon t x  v =  

36 0 0  x  1 = 3 6 0 0  cu b e s  o f  u n i t y ; an d  a t  a ll  th e  in te rm e d ia te  

sem i-d ia m eters to  th e  s u r fa c e  o f  th e  e a rth  i x v  w ill  =  36 0 0  

cubes. -
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S u p p o se  a  la m p , l ik e  th e  in v e r te d  p y ra m id  h a v in g  p la in  

sides, w e r e  fille d  w ith  o il, an d  lig h te d  a t  th e  b e g in n in g  o f  th e  

d e sce n t fro m  th e  m o o n , a n d  th a t  e q u a l q u a n titie s  o f  o il  w e r e  

co n su m ed  in  e q u a l t im es , so  th a t  w h e n  th e  b o d y  h a d  re a ch e d  

th e  e a rth ’s  su rfa c e  th e  q u a n tity  r e m a in in g  sh o u ld  b e  o n  a  

le v e l  w ith  th e  sq u a re  o f  u n it y  n e x t  th e  a p e x , o r  a t  th e  d is

ta n c e  o f  u n ity  fro m  th e  a p ex .

T h u s  th e  q u a n t ity  o f  o il  co n su m ed  d u r in g  th e  w h o le  d e ___3
. s c e n t  w o u ld  e q u a l th e  c o n te n t o f  th e  p y ra m id  o r  a  a x is  .

T h e  a re a  o f  th e  s u r fa c e  d u r in g  th e  d e sc e n t w o u ld  <x o rd i

n a te  o f  th e  p y ra m id  a  d * from  th e  a p e x , o r  e a rth ’s  c e n tre , 

«  t a  in v e r s e ly  as  v e lo c it y  o r  th e  h o r iz o n ta l sec tio n  o f  th e  

h y p e rb o lic  solid .

A c c o r d in g  to  d iffe re n t w r ite r s  th e re  see m s to  h a v e  b een  a  

trad itio n  th a t  th e  p y ra m id  rep rese n te d  a  flam e.

S in c e  th e  p  t <x  d * <x a re a  o b e lis k , i f  a  s tra tu m  o f  o il 

s im ila r  a n d  e q u a l to  th e  a re a  o f  th e  o b e lisk , an d  h a v in g  a  

d e p th  =  u n ity , w e r e  su p p o sed  to  re p re se n t b y  its  a x is  th e  

d ista n ce  fro m  th e  S u n  to  U r a n u s , su ch  a  stra tu m  w o u ld  

re p re se n t th e  pt o f  U r a n u s . T h e n  i f  th e  s tra tu m  w e r e  

su p p osed  to  sta n d  o n  its  b a se  o r  g r e a te s t  o rd in a te , a n d  a 

l ig h t  to  b e  a p p lied  to  th e  a p e x , w h e n  i f  e q u a l q u a n titie s  

w e r e  co n su m ed  in  e q u a l t im e s , th e n  as th e  flam e d escen d ed  

a lo n g  th e  a x is  i t  w o u ld  a rr iv e  a t  th e  s e v e ra l p ro p o rtio n a l d is

ta n c e s  o f  th e  in te rm e d ia te  p la n e ta ry  o r b i t s ; an d  th e  o il  co n 

su m ed  th ro u g h  e a c h  o f  th e se  p la n e ta ry  d ista n ces  w o u ld  b e  

p ro p o rtio n a l to  th e  p t  o f  ea ch  o f  th e se  p la n e ts ’ re v o lu tio n  

ro u n d  th e  S u n .

I n  fig. 5 2 . th e  o rd in a tes  o f  th e  .p y lo n ic  c u r v e , h a v in g  its  

a x is  co rresp o n d in g  to  th a t  o f  th e  o b e lis k , w o u ld , a t  th e se  

s e v e r a l d ista n ces, re p r e s e n t th e  p ro p o rtio n a l p la n e ta ry  v e lo 

c itie s  w h ich  <x — , ;  a n d  th e  c o rresp o n d in g  o rd in a tes o f  th e  D*
o b e lisk  w i l l  r e p r e s e n t th e  tim es t c o rresp o n d in g  to  th e se

. . . .  1 avelocities, since t <x - <x d*.
v
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S h o u ld  a  b o d y  fa ll  fro m  th e  o r b it  o f  th e  m oon  to  th e  

e a r th , th e  a p e x  o f  th e  p y ra m id  g e n e ra te d  b y  th e  t o rd in a te  

w o u ld  b e  in  th e  c e n tre  o f  th e  ea rth .

B u t  sh o u ld  a  b o d y  f a l l  fro m  th e  o r b it  o f  th e  e a rth  to  th e  

su n , t h e  b a se  o f  th e  p y ra m id  w o u ld  to u c h  th e  e a rth ’s  o r b it , 

a n d  i ts  a p e x  w o u ld  b e  in  th e  c e n tre  o f  th e  su n .

N e a r  th e  A ju n t a  P a s s , w h e re  th e  ro ad  fro m  C e n tr a l  H in 

d ostán  a scen d s th e  m u ra l h e ig h ts  s u p p o rtin g  th e  ta b le -la n d  o f  

th e  D e k h in , is  a  se r ie s  o f  te m p le s  e x c a v a te d  o u t  o f  th e  solid  

r o c k , h a v in g  th e  w a lls  a n d  ro o fs  e m b e llish e d  w ith  p a in tin g s , 

a m o n g  w h ic h  is  seen  a  m u ch  d e fa ce d  h ea d  o f  S iv a  w ith  a  

r ic h  c ro w n , o rn a m en ted , a m o n g  o th e r  th in g s , w ith  crosses.

T h e  c r u x  a n sa ta  is  fo u n d  in  th e  s c u lp tu re s  o f  K h o rs a b a d , 

o n  iv o rie s , an d  o n  c y lin d e rs . A t  K o u y u n jik ,  L a y a r d  fo u n d  

th e  lo tu s  in tro d u ced  a s  a n  a rc h ite c tu r a l o rn a m e n t u p o n  p a v e 

m e n t slabs.

I n  th e  la te s t  p a la ce  a t  N im ro u d  w e r e  th e  c ro u c h in g  sp h in x es 

w ith  b ea rd less  h u m a n  h e a d , su p p osed  to  b e  th a t  o f  a  fem a le . 

S c a r a b a i  a re  n o t u n fr e q u e n tly  fo u n d  in  A s s y r ia n  ru in s.

T h e  c r u x  a n sa ta , o r  sa cred  ta u , is  th e  sy m b o l o f  d iv in it y  

o f  O s ir is ;  JL is  s y m b o lic a l o f  t im e , v e lo c ity , a n d  d ista n ce , 

w h e n  a  b o d y  d escen d s n ea r th e  e a rth ’s su rfa ce .

_L is  th e  s y m b o l o f  v e lo c ity  an d  d is ta n c e , an d  T  o f  t im e  an d  

d is ta n c e  w h e n  a  b o d y  d escen d s fro m  th e  m oon  to  th e  ea rth .

T h e  r in g e d  ta u  d e n o te s  th a t  th e  b o d y  ca n n o t d escen d  

b e y o n d  th e  c irc u m fe re n ce  o f  th e  a ttr a c t in g  o rb  o r  sp h ere.

B r u c e  re m a rk s  th a t  i t  is  n o t th e  e x tr e m e  h e ig h t  o f  th e  

m o u n ta in s  in  A b y s s in ia  th a t  occasio n s su rp rise , b u t  th e  

n u m b e r  o f  th e m , a n d  th e  e x tr a o rd in a r y  fo rm s th e y  p re se n t 

to  th e  e y e . S o m e  o f  th e m  a re  f la t , th in , a n d  s q u a re , in  

sh ap e o f  a  h e a rth -sto n e , o r  s la b , th a t  s c a rc e  w o u ld  seem  to  

h a v e  b a se  su ffic ie n t to  re s is t  th e  a c tio n  o f  th e  w in d s. S o m e  

a re  l ik e  p yram id s, o th e rs  l ik e  o b e lisk s  o r  p rism s, a n d  som e, 

th e  m o st e x tra o rd in a ry  o f  a l l  th e  r e s t , p y ra m id s  p itch e d  

u p o n  th e ir  p o in ts, w ith  th e ir  b ase  u p p erm o st, w h ic h , i f  i t  

w e r e  p o ssib le , ns i t  is  n o t, t h e y  c o u ld  h a v e  b e e n  so fo rm e d  

in  th e  b e g in n in g , w o u ld  b e  B tro n g o b je c tio n s  to  o u r  re c e iv e d  

ideas o f  g r a v it y .
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I f  th e se  p y ra m id s  co u ld  n o t h a v e  b e e n  so  fo rm ed  o r ig i

n a lly ,  h a v e  t h e y ,  l ik e  o th e r  p y ra m id s, b een  fo rm ed  b y  th e  

a n c ie n ts  to  re p re se n t th e  la w  o f  th e  tim e o f  a  b o d y  fa llin g  

fro m  th e  m oon  to  th e  e a rth  ?

S o m e  o f  th e  g r e a t  A m e r ic a n  te o ca llis  w o u ld  a p p e ar to  

h a v e  b een  n a tu ra l h ills  sh ap ed  b y  th e  h an d s o f  m an in to  

te rra c e d  p y ram id s.

I n  th e se  th re e  la w s  of m o tio n  th e  tim es t,pt,t c, v a r y  

d ir e c t ly  as  th e  d is ta n c e  a n d  in v e r s e ly  as th e  v e lo c ity .

1 . I n  th e  d e sc e n t n e a r  th e  e a rth ’s su rface .

2. I n  t h e  re v o lu tio n s  o f  p la n e ts  ro u n d  th e  sun .3. I n  th e  d e sc e n t fro m  th e  p la n e ta ry  o rb its  to  th e  cen tre .

, 1 D 11. T OC D X -oc —r <X D*
V  D*

2. P T * D X -ocDxD̂ ocD̂  .V
3. T C OC D X lacDXD*« D*.

V

S in c e  tec L, th ese tim es w i l l  a lso  v a r y  d ir e c t ly  as  D x /. v
T h e s e  tim e s , T, P  t ,  an d  T c ,  a s  w e l l  a s  th e ir  c o rre 

sp o n d in g  tim e s  t a n d  v e lo c it ie s , can  a ll  b e  g e o m e tr ic a lly  

rep rese n te d .

1. T oc d * oc o rd in a te  o b e lisk  oc a oc axis^ o b elisk .

2. p  T oc D* oc o rd in a te 3 «  n* oc a re a  o b elisk .
__s #3. T c  oc D* oc a x is  oc n* «  c o n te n t p yram id .

1. tec —  oc----------- ------- —  oc o rd in a te  o f  p y lo n ic  c u rv e .D* ordinate obelisk
2. t oc d* oc ordinate obelisk.3. t oc d* oc ordinate pyramid oc content obelisk.
1. v oc d* oc ordinate obelisk.
2. v oc i .  oc--------------------- -- or o rd in a te  o f  p y lo n ic  c u rv e .u* ordinate obelisk
3. v oc -  oe-----------------------—  oc o rd in a te  h y p e rb o lic  so lid .d* ordinate pyramid
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T h e  d is ta n c e  D b e in g  re p re se n te d  b y  the axis of the o b e lisk , 

p y ra m id , p y lo n ic  c u rv e , o r  h y p e rb o lic  so lid .

I n  th e  d e s c e n t fro m  th e  a p e x  o f  th e  o b elisk  to  d iffe re n t 

d ista n ces,

b u t

T oc d ,̂ and t x 1« -L v D*
f X D oc —r X D oc oc T. D*

I n  th e  re v o lu tio n s  o f  d ifferen t p la n e ts  ro u n d  th e  sam e 

cen tre ,

ptx D̂, and t oc — oc dv . v
b u t

t X t> oc 1)1 X 1> oc 1)3 oc P T.
In  th e  d escen ts  from  d ifferen t o r b its  to  th e  sam e c e n tre

t c  oc d*, a n d  t x — x d* v
b u t (XDxD’x D oc D* oc T C.

T h u s  in th e  th re e  la w s  of motion ixD will v a r y  as t, 
p  T, and T c .

X
H e n c e  D x - t

D X

D X

PT
T~
TC

I n  a n y  o f  th e  th re e  la w s  o f  m o tio n , i f  th e  va ria tio n  o f  v, T, 
o r  t b e  g iv e n , th e  o th e r  v a r ia tio n s  m a y  b e  d eterm in ed .

G e n e r a lly , t x v x  d, and t «  -

D D i
W h e n  v  x d*, t oc -x ~j x d*

V 1)1
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D ® J 

V  «  — oc —: ce D1T D1
. T d5 1 1< x - x — a c —, o c  —

D D ]>i V

1 D ■ IV X  —, , P T, Or T OC — OC D X D> X  D’
D*

D D 1
* ï  * “1 *~1T I>* D*
, T D* 1 1
t OC - 00 — x D* oc -D D V

V0Ĉ J,T C, or T * — X  D X D* x D3
n d 1 

V oc -  « -jOC —. T D* D*
t T D* . 1OC — oc — X  D x — D D V

G e n e r a lly  T x  D x  t

T
' * 5
Doc?

1 I * .
W h e n  v  oc —, p t* x  d  x  a x is  o b eliskD*

p n * d1 « area obelisk 
p t! x d* x content obelisk 

x orbicular area
. p T* x  d* x  content pyramid.

I n  th e  o r b ic u la r  v e lo c it ie s  t , th e  tim e  o f  d e sc r ib in g  u n it y ,

x  7  x  o rd in a te  o b e lisk

or < x ordinate obelisk



VARIATIONS. 121
<* c c a x is

f i  c c axis^ oc a re a  o b e lis k  xpt,
f t * oc axis* oc p y r a m id  o r  £  a x is• # ______ 8<* oc ordinate c c pyramid or -£• ordinate
FT oc ordinate* oc pyramid or ordinate*

The jig. 5 0 . re p re se n ts  th e  p y lo n ic  a re a  com p o sed  o f  a  series  

o f  6  e q u a l p a ra lle lo g ra m s a lo n g  th e  se c tio n a l a x e s  1 ,  3 ,  5, 
7 ,  9 , 1 1 ,  so  th a t  e a c h  se ctio n a l a x is  m u ltip lie d  b y  its  m ea n

o rd in a te  w i l l  =  6 , w h ic h  e q u a ls  th e  a re a  o f  th e  firs t  p a ra l

le lo g ra m  o r 6  x  1 ,  6  b e in g  t h e  la s t  o rd in a te  o f  th e  o b e lisk  

co rresp o n d in g  to  its  a x is  3 6 , a n d  th e  firs t  o rd in a te  o f  th e  

p y lo n ic  area.

T h e  m ean  o rd in a te s  o f  1 ,  3 , 5 , 7 , 9 , 1 1 ,  th e  se c tio n a l a x e s , 

w i l l  co rresp o n d  to  th e  m ean  o rd in a tes o f  th e  o b e lisk , w h ic h  

w ill  l ie  b e tw e e n  th e  o rd in a tes  1 ,  2 ,  3 , 4 ,  5 , 6.



122 THE LOST SOLAS SYSTEM DISCOVERED.

Hence the mean ordinate o f  obelisk multiplied by the 
mean ordinate o f  the pylonic area will =  3, the half o f 6, 
the area o f  each parallelogram when one side =  a sectional 
axis, or two ordinates o f  obelisk, and the other side =  mean 
pylonic ordinate.

|  x < =  3 or i  x * =  3
H  x * =  3 Î  x f  =  3
H  X i  =  3 * * *  =  3
3|  x f  =  3 } x i  =  3
4-J- x £ =  3 1  x A =  3

x ifir=  3 V x A =  3
These mean ordinates, &c. o f the pylonic area will «  

inversely as the mean ordinates 1-J-, 2£, &c. o f the obelisk. 
So  that i f  the orbits passed these tw o series o f  ordinates, the 
rectangle o f  each two corresponding ordinates would =  3. 

F ig . 51. Another series o f parallelograms may be inscribed

between the axis and the curve by making the pylonic ordi
nates =  -fo , £, &c. for one side o f each parallelogram, and 
the corresponding axis 36, 2 5 ,1 6 , &c. for the other sides. T h e
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a re a s  o f  th e se  series  o f  p a ra lle lo g ra m s a lo n g  th e  a x is  o f  th e  

c a r v e  w ill  b e  as 1 8 , 1 5 ,  1 2 , 9 , 6 , 3 ,  fo r  th e  a x is  m u ltip lie d  b y  

i ts  co rresp o n d in g  o rd in a te  w i l l  b e  as  3 6  x  -fe= 1 8 , 2 5  x  -fe= 
1 5 , 1 6  x  | = 1 2 ,  a n d  th e  a reas 1 8 , 1 5 ,  1 2 , & c ., w ill  oc as  th e  

co rresp o n d in g  o rd in a tes  o f  o b e lisk  6 , 5 , 4 , & c . ,  w h ich , i t  w il l  

b e  se e n , is  th e  ra tio  o f  th e  a re a s  d escrib ed  in  e q u a l tim e s  in  

d ifferen t o rb its , h a v in g  th e ir  a x e s  o r  d ista n ces as  3 6 , 2 5 , 1 6 , 

& c . ,  a n d  c o rresp o n d in g  v e lo c it ie s  as £ , & c . T h e s e

p y lo n ic  o rd in a tes a t  th e  d ista n ces  3 6 , 2 5 , 1 6 , & c . w il l  oc in* 

v e r s e ly  a s  th e  o rd in a tes o f  th e  o b e lisk  6 , 5 ,  4 ,  & c . ,  o r  in 

v e rs e ly  as  th e  sq u a re  ro o t o f  th e  d is ta n c e s , a n d  d ir e c t ly  as  

th e  v e lo c itie s .

T h e s e  se r ie s  o f  in s cr ib e d  p a ra lle lo g ra m s w il l  b e  a s  3 ,  6 , 9 , 

1 2 ,  1 5 ,  18

sum  w il l  =  3  x  {pi-(-1 . n)=3 x  ̂ ?  - = 6 3 .

b y  h a v in g  tw o  series  o f  o rd in a tes fo r  th e  p y lo n ic  a re a , on e 

th e  m ean  o rd in a tes o f  th e  se c tio n a l a x e s  -j^-, £ , & c . ,  an d  th e  

o th e r  series  & c . ; so  th a t  th e  series  o f  lin e s d ra w n

fro m  th e  o rd in a te  o f  o n e  series  to  th e  o rd in a te  o f  th e  o th e r  

se r ie s  w i l l  fo rm  a  su ccessio n  o f  s tr a ig h t  lin e s  a p p ro a ch in g  to  

t h e  p y lo n ic  c u rv e .

Fig. 5 1 .  T h e  series  o f  in scrib e d  p a ra lle lo g ra m s a lo n g  th e  

6  d iffe re n t a x e s  l a, 2*, 3*, & c . =  3  x  ( i «  +  1 .  n ) = 6 3 .

B u t  th e  se r ie s  o f  p a ra lle lo g ra m s b e tw e e n  th e  sectio n a l 

a x e s  1 ,  3 ,  5 ,  7 ,  9 ,  1 1  w ill  e q u a l

l x  A = 6 x  1 = 3  

3 x  |  = 6  x  $ = 4 ‘5  

5 x  }  = 6  x  £ = 5  

7 x  |  = 6 x  i  = 5 - 2 5  

9 x  =  6 x  •ĵ j- = 5 ,4 

1 1  x  ^ = 6  x  a a = 5 ’5

28-65

o r s u m o f  i  +  +  H  o f  6 = 2 8 - 6 5

ad d  su m  o f  i  +  i + i  +  ^ - f  i V + i V  o f  6 =  7 '3 5  

and sum  o f l  +  l  +  l  +  l +  1 +  1 o f  6  =  36
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. =  th e  su m  o f  th e  series  o f  6 p a ra lle lo g ra m s ea ch  =  6 , in 

scrib e d  b e tw e e n  th e  sec tio n a l a x e s  1 ,  3 , 5 , & c .

S u m  o f  th e  series  £ + •£ + £ »  & c . o f  6 e q u a ls

■ J- o f  6 =  3
JL4 =  1-5

* =  1

*

NII

1 0 =  *6
1_ 

1 tf =  *5

7-3 5

Fig. 5 2 . B y  m a k in g  th e  le a s t  o rd in a te  =  1 ,  th e n  th e  series

Fig. 52.
of bìx inscribed parallelograms having
th e  a x e s 1 . 4 , 9, 1 6 , 2 5 , 3 6  fo r  sides

an d  ord in ates 6 , b b b *
o r 1 , b b b h ¿ o f  6

fo r  th e  o th e r  s id e s ; th u s  th e  series  w ill  =  6 , 1 2 , 18 , 2 4 , 30 , 
____  7x6

36, o r  Bum =  6 (£n +  l . » )=  6 x  g—  =  126.

H e r e  th e  o rd in a tes o f  th e  series w il l  oc in v e rs e ly  as th e
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o rd in a tes o f  th e  o b e lisk , an d  th e  a re a s  o f  th e  in s cr ib e d  

p a ra lle lo g ra m s 6 , 1 2 , 1 8 , & c . w ill  oo as  th e  a re a s  d e scr ib e d  

in  e q u a l t im e s  in  d iffe re n t o r b its  ro u n d  th e  sam e cen tre .

H e n c e , i f  th e  d is ta n ce s  o f  p la n e ts  w e r e  as  th e  sq u a re s  o f  

1 ,  2 , 3 , th e  a re a s  d e scr ib e d  in  e q u a l t im e s  w o u ld  b e  in  

a r ith m e tica l p ro g re ssio n .

D is ta n c e s  oc 1* , 2 s, 3 a, 

v e lo c it ie s  ac 1 ,  a ,  a  

areas oe 1 ,  2 , 3

o r  areas in  e q u a l tim es oc o rd in a te  oc 1 , 2 ,  3 ,  oc oc ^

d ista n ces  oc o rd in a te3 oc 1*, 2*, 3 s, «  d  oc —„v* •

p t  oc o rd in a te3 «  l 3, 23, 3 s, oc oc —v3
orbicular areas oc ordinate4 oc l4, 24, 34, ac d* or J_v4

T h e  o rd in a tes o f  th e  p y lo n ic  a re a , w h ic h  or in v e r s e ly  as 

axis^, w i l l  rep rese n t th e  v e lo c it ie s  in  o rb its  d escrib ed  b e tw e en  

th e  p y lo n ic  a re a  a n d  o b elisk . T h e  o b e lis k  w ill  rep re se n t th e  

d ista n ces  an d  v a ria tio n s  o f  t, p T, a reas d escrib ed  in  e q u a l 

tim es, tim e s  o f  d e s c r ib in g  e q u a l a re a s  a n d  e q u a l d ista n ces in  

d ifferen t o rb its  h a v in g  th e  com m on  c e n tre  a t  th e  a p e x  o f  th e  

o b e lisk . L a s t ly ,  th e  so lid  o b e lisk  w il l  re p re se n t th e  o rb i

c u la r  area.

p t oc D* oc area obelisk
, ..  o r b it

v e lo c ity  oc -------ocPT D
D*

a re a  o b elisk  

so lid  o b e lisk

A s  th e  o r b ic u la r  a re a s  d escr ib ed  b y  d ifferen t p la n e ts  in  

e q u a l tim e s  oc rad iu s x  v e lo c it y  oc D x ^  or d ! oc o rd in a te ,

th e  series  o f  p a ra lle lo g ra m s d escrib ed  a lo n g  th e  a x is , fig. 5 2 ., 

w il l  ac oc o rd in ate.

A x e s  a re  I s, 2 J, 3 s, 4 s, 5 s, 6*.
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v e lo c it y  o rd in a te s  a , f ,  $, £ , 

a re a s  6 , 1 2 , 18 , 2 4 , 30 , 3 6 , 

w h ic h  oc 1 ,  2 ,  3 ,  4 ,  5 , 6 «  o rd in a te  o b e lisk .

O r d in a te  6 b e in g  36^, le t  3 6  =  th e  d is ta n ce  o f  M e r c u r y  

fro m  th e  S u n , a n d  th e  series  b e  c o n tin u e d  to  30  t e r m s ; th e n

w il l  3 0 = 9 0 $ ,  a n d  900 =  th e  d is ta n ce  o f  S a tu rn  from  th e  

S u n , an d  th e  c o rre sp o n d in g  p a ra lle lo g ra m  a lo n g  th e  a x is  w ill  

=  9 0 0 x ^ = 1 8 0  =  th e  a re a  d escrib ed  b y  S a tu rn  in  th e  

sam e t im e  th a t  3 6  x  $•, o r  th e  a re a  3 6 , w a s  d escrib ed  b y  M e r 

c u r y  ; th e se  a re a s  a r e  as  18 0  3 6 , o r  3 0  : 6 , o r  a s  th e  o rd i

n a te s  3 0  a n d  6 . H e r e  th e  o rd in a tes  w h ic h  re p re se n t th e  

v e lo c it ie s  o f  M e r c u r y  a n d  S a tu r n  a re  a s  $  : :: 1 : £ : :  5  : 1 .

■ T h e s e  o rd in a te s  1 a n d  b e in g  ta n g e n ts  to  th e  c irc le s  

a n d  p e rp e n d icu la r  to  th e  ra d ii, o r  d ista n ces, re p re se n t th e  

v e lo c it ie s  c o rre sp o n d in g  to  th e  d is ta n c e s ; b e in g  red u ce d  to  

m in u te  ta n g e n ts  to  th e  c irc le s , th e y  m a y  u lt im a te ly  b e  su p 

po sed  to  c o in c id e  w ith  th e ir  c o rre sp o n d in g  c ir c u la r  arcs. 

S in c e  b y  c o n tin u a lly  d im in ish in g  th e  v e lo c ity  o rd in a tes , s till  

th e ir  ra tio  w ill  rem ain  as 1 : fa a n d  so w i l l  th e  ra tio  o f  th e  

p a ra lle lo g ra m s a lo n g  th e  a x e s  1*, 2 1, 3*, co rresp o n d in g  to  

th e  a re a s  d e scr ib e d  in  e q u a l tim e s  in  d iffe re n t o rb its , c o n 

tin u e  to  oc , o r  o rd in a tes  as th e  sm a ll ta n g e n ts  an d  a rcs  co n 

t in u a lly  a p p ro a ch  to  co in cid en ce , w h e n  u lt im a te ly  th e  a rc

w il l  re p re se n t th e  v e lo c it y  w h ic h  <x S o  th e  a re a  d e

s c r ib e d  w il l  v a r y  a s  a x is  x  a r c  oc a x is  x  o rd in a te  oc rad iu s 

x  v e lo c it y  * dx ̂ oc d! oc o rd in a te .

S u m  o f  th e  series  o f  p a ra lle lo g ra m s

6 +  1 2  +  18  +  2 4  +  30  +  3 6 + 1 2 6 .

S u m  = 6  x ^ n  + 1 .  n 
= 6x | r, + |»
=  3 n* +  3 n.

W h e n  v e lo c ity  oc d 1,

T a D x t a D x —. ocdI oc ordinate obelisk. D*
a  a x is  x  p y lo n ic  o rd in ate .



VARIATIONS. 1 2 7

W h e n  v e lo c it y  « D* i  iPT«DX#«DXD*XD*
x  a x is  x  o r d in a t e «  o b elisca l area.

W h e n  v e lo c it y  «

TC«DX#XDXD*«DS
«  a x is  x  o rd in a te  x  c o n te n t p y ram id .

T c « P T*.
H e r e  1 , & c . ,  o f  6 , th e  p y lo n ic  o r  v e lo c ity  o rd i

n ate s , a re  th e  re c ip ro ca ls  o f  th e  o rd in a tes  o f  th e  o b e lisk .

T h e  se r ie s  o f  p a ra lle lo g ra m s b e tw e e n  th e  o rd in a tes w ill  

b e

1 x  a ,  3  x  £ , 5  x  7  x  £ , 9 x  £ , 1 1  x  $ , 

o r  6 , 9 , 10 , 10 -5 , 10-8, 1 1 .

S u m  =  5 7 ‘2.

L e t  n b e  th e  n u m b e r  o f  te rm s, and 1 s t  o rd in a te  =  6 ;  

th e n  th e  la s t  se c tio n a l a x is  w ill  = 2 n — 1 , an d  th e  la s t

p a ra lle lo g ra m  o f  th e  ser ies  w ill  = 2 n — l x  -  =  — - —  x 6

=  ^2 —  x  6 ; b u t  ~ * ca n  n e v e r  e q u a l 2 . S o  th e  la s t

p a ra lle lo g ra m  o f  th e  series ca n  n e v e r  eq u a l 12 .

H e n c e  th is  a re a  b y  rec ip ro ca l o rd in a te s  w ill  c o n tin u a lly  

a p p ro ach  to  th e  p y lo n ic  a re a , w h e r e  th e  p a ra lle lo g ra m s in 

scrib ed  a lo n g  th e  s e c tio n a l a x e s , 1 ,  3 , 5 , 7 , & c ., are  a ll

e q u a l. W h e n  th e  o rd in a te  c o n tin u a lly  « —^ - , x  L  t}ie
axis*

c u rv ilin e a r  a re a  d escr ib ed  m a y  b e  c a lle d  th e  p y lo n ic  area.

T h e  p y lo n ic  a re a  is  d e scr ib e d  b y  o rd in a tes  w h ic h  a re  th e  

re c ip ro ca ls  o f  th e  o rd in a tes  o f  th e  o b elisk .

T h e  h y p e rb o lic  a re a , o r  th e  a re a  b e tw e e n  th e  a sy m p to te  

an d  th e  c u rv e , is  d e sc r ib e d  b y  o rd in a tes  w h ic h  a re  th e  re

c ip ro ca ls  o f  th e  o rd in a tes  o f  th e  tr ia n g le .
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B y  m a k in g  th e  o rd in a te  oc L ,  a  ser ies  o f  r e c ta n g le d  p a ra l-1»

le lo g ra m s  m a y  b e  d e scr ib e d  b e tw e e n  th e  c u r v e  a n d  th e  a x is , 

an d  th e  su m  o f  th e  series  w il l  =  n ( - £ n + l . n . »  +  ^ )  w h en  

n is  th e  firs t  o rd in a te  o f  th e  series  o f  p a ra lle lo g ra m s.

Fig. 5 3 . is  a  ser ies  o f  fiv e  in scrib e d  p a ra lle lo g ra m s h a v in g  

th e ir  o rd in a tes in v e r s e ly  as  th e  c u b e  r o o t  o f  th e ir  a x e s . T h e

series  o f  a x e s  b e in g 1*. 2*, 3*, 4*, 5 3,

th e ir  o rd in a tes  w i l l  b e
5

T*

5

2*

5

3 ’

5

4 ’

5

5 ’

su m  o f  th e  se r ie s  = 5  ( l a+ 2 a +  3 a +  4 a+ 5 a) , 

g e n e r a lly  su m  = n  ( ^ n +  1 .  n . «  +  £)» *
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w h e n  n—5. S u m = 5  x  5 5  =  2 7 5 , 

w h o le  a x is  =  n * = 5 ® =  1 2 5 .

N e x t ,  th e  series  o f  5  r e c ta n g le d  p a ra lle lo g ra m s  a lo n g  th e  

sectio n al a x e s  w i l l  b e

5 ,  1 7 - 5 , 3 1* 6 6 , 4 6 *2 5, 6 1  

S=  5  ( 1  +  3*5 +  6*33 + 9 - 2 5 +  12 *2 ).

I f  th e  se r ie s  b e  c o n tin u e d  to  n  te rm s , an d  th e  1 s t  o rd in a te  

re m a in = 5 ,  th e  su m  w il l

= 5  ^ 1 + 3 * 5  +  6*33 +  9*25......... + 3 n — 3 + ^ > )

fo r  th e  n th  p a ra lle lo g ra m  w i l l= o r d in a t e  x  a x is

= -  x  (n s — n ^ T * ) = 5  ( 3 n — 3  +  I Y  
n \  n /

S o  as n in cre a se s, th e  la s t  p a ra lle lo g ra m  w il l  c o n t in u a lly  ap 

p ro a ch  to

5 ( 3 n - 3 ) = 1 5 x ^ l .

W h e n  n = l ,  8 n — 3 = 0 ,

a n d  firs t  r e c ta n g le d  p a r a lle lo g ra m

= 5 ( 3 n — 3  +  i - ) = 5  x 2 = 5 x  J = l .  
V. n/ n 5

S o  -  is  in c o m p a ra b ly  g r e a te r  th a n  3 n — 3 , b e in g  as 1 : 0 ;  b u t  
n

as n  c o n t in u a lly  in c re a se s , 3 n — 3  b eco m es v a s t ly  g r e a t  com 

p a re d  w ith  V. S in c e  — v a r ie s  in v e r s e ly  a s  b ,  o r  as n in crea ses  
n  n

1  d ecre ases, m u c h  m o re  w i l l  3 n  in c re a se  w h ile  -  d im in ish es. n n

I f  th e  o rd in a te  x  i-r , a n d  n = 5 = t h e  1 s t  o rd in a te  o f  th eD*
series  o f  5  p a ra lle lo g ra m s , th e  s e v e r a l a x e s  w i l l  b e

I S  2 4, 3«, 4 4, 5 4,

,  , .  . 5  5  5  5  5
a n d  o rd in a te s  - ,  - ,  - ,  - ,

VOL. i. K
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S u m  o f  th e  ser ies  o f  p a ra lle lo g ra m s w il l  b e

5  ( l *  +  2 i + 3 s + 4 s + 5 * )

= 5  (£  n  +  1 . n)*,

=  5  x  1 5 * =  1 1 2 5 ,  

a x is  o f  th e  se r ie s  = 5 4= 6 2 5 .

T h e  se r ie s  o f  5  p a ra lle lo g ra m s a lo n g  th e  s e c tio n a l a x e s  

w i l l  b e

5 , 3 7 *5 , 10 8 -3 3 , 2 1 8 -7 5 , 3 6 9 , 

o r  5 ( 1 ,  7 -5 , 2 1 -6 6 , 4 3 -7 5 , 73 -8 >

L e t  th e  series  b e  co n tin u e d  to  n  te rm s  w h ile  th e  1 s t  

o rd in a te  re m a in s  = 5 .  T h e  series  w i l l  b e

5  ( 1 ,  7 -5 , 2 1 -6 6 ...............4  » * - 6  n + 4 - I ,n

s in ce  th e  n th  p a ra lle lo g ra m  w i l l = o rd in a te  x  a x is

= í  (n* - £ - Í 4) =  5 / 4 n * — 6 n  +  4 — 1 \  n \ n J
_ J_ __ s

W h e n  v e lo c it y  œ Dj, F t w il l  oc D*.
S in c e  th e  o r b its  o f  p la n e ts  a re  su p p o sed  to  b e  c irc u la r , an d  

th e  v e lo c ity  in  e a c h  o r b it  u n ifo rm , th e  d ista n ce  d escrib ed  

w i l l  oc a s  th e  tim e , a n d  th e  w h o le  t im e  T, o r  p e rio d ic  t im e  o f  

a  r e v o lu tio n , w i l l  <x d ir e c t ly  a s  th e  o r b it , o r  w h o le  d ista n ce  

d e scr ib e d , a n d  in v e r s e ly  a s  th e  v e lo c ity ,

or P T ac o r b it

v e lo c ity
« radius x D̂  « D x D* « d*

but area obelisk « axis * oc d ,̂ 
consequently p T will oc area obelisk ac d*

___ior p T oc d*.
H e n c e , k n o w in g  th e  v a r ia tio n  o f  th e  PT in  d iffe re n t 

o r b its  ro u n d  th e  sam e c e n tr e , th e  a re a s  d e s c r ib e d  in  e q u a l 

tim e s  b y  th e  ra d iu s  v e c to r  in  d iffe re n t o rb its  m a y  b e  fo u n d . 

A r e a s  d e scr ib e d  in  e q u a l t im e s  b y  th e  ra d iu s  v e c t o r  in
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d iffe re n t o rb its  w il l  ac d ir e c t ly  as  th e  o r b ic u la r  a re a , an d  in -

—r—* d* i
v e r s e ly  a s  th e  f t  «  ■ oo ae d *.

__._a —_s
O r  a re a  d escr ib ed  «  oc P * '8- oc axis^  ac o rd in a te  o f  o b e

”  axis*
lisk .

H e n c e  th e  a re a  o f  o b e lis k  fro m  th e  a p e x  to  th e  o rd in a te , 

c o rresp o n d in g  to  a n y  a x is , ra d iu s , o r  d is ta n ce  w i l l  rep re se n t 

th e  p t  o f  a  b o d y  r e v o lv in g  in  th e  o r b it  o f  th a t  r a d iu s ; an d  th e  

o rd in a te s  th e m selv e s , c o rre sp o n d in g  to  th e  d iffe re n t d ista n ces  

o r  a x e s , w i l l  re p re se n t th e  v a r ia tio n  o f  th e  a re a s  d e scr ib e d  in  

e q u a l tim e s  in  d iffe re n t o rb its . (Fig*. 5 0 , 5 1 . )

B y  th e  ta b le s  th e  d ista n ce  o f  M e r c u r y  fro m  th e  S u n  =  

3 6 ,8 4 1 ,4 8 8  m i le s ; th a t  o f  S a tu rn  =  9 0 7 ,9 5 6 ,1 3 0 .

T h e  p erio d ic  tim e o f  M e r c u r y  =  88 d a y s  n e a rly .

T h e  p e rio d ic  tim e  o f  S a tu r n  =  1 0 ,7 6 6  d a y s.

T a k in g  3 6  and  9 0 0 , in  ro u n d  n u m b ers, as  th e  d is ta n ce s  o f  

M e r c u r y  a n d  S a tu rn  fro m  th e  S u n , th e  c o rresp o n d in g  ord i

n a te s  w i l l  b e  36^ a n d  900^ o r  6 an d  30.

S o  th e  a re a  o f  M e r c u r y ’s  o r b it  w i l l  b e  to  th e  a re a  o f  

S a tu r n ’s  o rb it  :: 36* l 9 0 0 *:: 1 2 9 6  l 8 10 ,0 0 0 . T h e n  areas 

d escr ib ed  in  e q u a l tim es b y  M e r c u r y  a n d  S a tu r n  w i l l  b e  as

o rb ic u la r  a re a  D* 3 6 s . 900 „  . , A■ - . . . . . .  as - i . as —  • —  - i! o • oVi
P  T ord in ate*  6* 30*

w in ch  is  th e  ra tio  o f  th e ir  o rd in a tes  a n d  th e  in v e rs e  ra tio  o f  

th e ir  v e lo c it ie s .

T h e  tim e s  o f  d e sc r ib in g  e q u a l a reas in  d iffe re n t o rb its  oc

PT D*-oc —„ac acorbicular area D* D i  ordinate
S o  tim e s  o f  d e s c r ib in g  e q u a l a re a s  in  th e  o rb its  o f  M e r -

6* 30*
: — - : : 3 0  : 6 : :c u r y  a n d  S a tu r n  w i l l  b e  as  asD 36s on900

5  : 1 ,  w h ic h  is  in v e r s e ly  as  th e ir  o rd in a tes and  d ir e c t ly  as 

th e ir  v e lo c itie s .

T h u s  in  e q u a l tim e s  th e  a re a  d e scr ib e d  b y  S a tu r n  w ith  a
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v e lo c it y  1 w i l l  b e  to  th e  a re a  d e scr ib e d  b y  M e r c u r y  w ith  

v e lo c ity  5  :: 5  I 1 .

S o  th a t  M e r c u r y  m a y  d e sc r ib e  an  a re a  e q u a l to  w h a t  S a 

tu r n  d e scr ib e s  in  a  g iv e n  t im e  as 1 seco n d ; th e  tim e re q u ire d  

b y  M e r c u r y  w il l  b e  5  tim e s  g r e a te r  th a n  th e  tim e  r e q u ire d  

b y  S a t u r n ; th o u g h  M e r c u r y  m o v es w ith  a  v e lo c ity  5  tim e s  

g r e a te r  th a n  th a t  o f  S a tu rn .

O r  a re a  d escrib ed  b y  S a tu r n  in  1 s e c o n d = \  D x  v e lo c i t y =  

£  900 x  1 = |  9 0 0 ; a re a  d e sc r ib e d  b y  M e r c u r y  in  1 secon d  =  

■ J-D x  v e l o c i t y = £ 3 6  x  5 =  £  1 8 0 ; in  5  secon d s = £  18 0  x  5  =

9 0 0 =  a re a  d e sc r ib e d  b y  S a tu r n  in  1 secon d.

A s  th e  a re a s  d e scr ib e d  in  c irc u la r  o r b its  in  a  sm a ll p o rtio n  

o f  t im e , 1 seco n d , ac ra d iu s  x  v e lo c ity  qc d  x  v e l o c i t y ; t h e  

a re a s  d escrib ed  in  a  g r e a te r  p o rtio n  o f  t im e  w il l  oc d  x  v  ; 

fo r  th e  la t t e r  a reas w i l l  b e  e q u a l m u ltip le s  o f  th e  sm a ll areas.

O r ,  as  v e lo c it y  is  th e  d is ta n c e  d e scr ib e d  in  a  g iv e n  tim e , i t  

m a y  b e  rep rese n te d  b y  a  s tr a ig h t  lin e , o r  th e  a rc  o f  a  c irc le .

F o r  th e  a re a  o f  c irc le  =  £  th e  r e c ta n g le  o f  th e  ra d iu s  x  

c ircu m feren ce .

A c c o r d in g  to  A r c h im e d e s  a  c ir c le  is  e q u a l to  a  r ig h t-a n g le d  

tr ia n g le  h a v in g  o n e o f  th e  sid es  e q u a l to  th e  rad iu s, a n d  th e  

o th e r  e q u a l to  th e  c irc u m fe re n ce  o f  th e  c irc le .

S o  th e  a re a  d escrib ed  in  a  c irc u la r  o r b it  ca n  b e  r e p r e 

se n te d  b y  a  r e c ta n g le  }dx v e lo c ity .

O th e rw is e , c a ll in g  th e  d ista n ce  o f  M e r c u r y  an d  S a tu rn  

3 6  an d  900, s in ce  ft *  ordinate*, pt o f  M e r c u r y  ; p  t 
o f  S a t u r n :: 6* : 30*. T h e  o rb ic u la r  a re a  o f  M e r c u r y  : o rb i

c u la r  a re a  o f  S a t u r n :: 36* 900*.

T h e r e fo r e  o r b ic u la r  a re a  o f  M e r c u r y =
36̂

900*

1* _  1
25* 6 2 5

, the
o r b ic u la r  a re a  o f  S a tu rn .

S o  th e  t im e  o f  d e s c r ib in g  an  a re a  in  S a tu r n ’s  o rb it  =  th e

a re a  o f  M e r c u r y ’s  o r b it  w i l l  b e  as
p T 
6 2 5

30»

6 2 5
=43-2.

H e n c e  th e  tim e s  o f  d e sc r ib in g  e q u a l a re a s  in  th e  o r b its  o f  

M e r c u r y  a n d  S a tu rn  w i l l  b e  as
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6* : 4 3  2 : :  2 1 6  : 43-2 

:: 5  : 1

:: 3 0  : 6 ,

w h ich  a re  in v e r s e ly  as  th e ir  o rd in a te s , o r  d ir e c t ly  as th e ir  

v e lo c it ie s .

S in c e  th e  v e lo c it y  in  e a c h  o r b it  is  u n ifo rm , th e  d ista n ces  

d e sc r ib e d  in  e q u a l tim es in  d iffe re n t o rb its  w i l l  «  v e lo c it ie s

1

ordinate*

A ls o  a s  tim e  t o f  d e s c r ib in g  u n it y ,

x  -  x  o rd in a te , 
v

th e  tim e s  o f  d e sc r ib in g  a n y  n u m b e r  o f  u n its , o r  e q u a l 

d ista n ce s, in  d iffe re n t o rb its  w ill  x  o rd in a tes .

M e r c u r y  d escrib es  a m illio n  o f  m ile s  in  its  o r b it  in  5 7  

h o u rs.

S a tu r n  d e scr ib e s  a  m illio n  in  2 8 5  h ours.

A n d  5 7  : 2 8 5  :: 1 : 5 : :  6  ; 3 0 ;  o r  th e  tim es o f  d e s c r ib in g  

e q u a l d ista n ce s  in  th e  o rb its  o f  M e r c u r y  an d  S a tu rn  a r e  as 

6  : 3 0 , w h ic h  is  th e  r a t io  o f  th e ir  o rd in a tes.

H e n c e  th e  d ista n ces  d e scr ib e d  in  e q u a l t im e s  w il l  b e  in  

th e  in v e rs e  ra tio  o f  th e  tim e s  o f  d e s c r ib in g  e q u a l d ista n ces.

T h e  tim es t oc o rd in a te , o r  a re  as  1 I 5  
_ _______a

T h e  o r b its  x  o r d in a te ,  , ,  1 1  5 s
# -----  f .

T h e  p  t im e s  x  o rd in a te  * „  1 l 5 s

T h e  o rb ic u la r  a reas x  o rd in a te  > 1 5 4.

T h u s  p T x  t*.
D is ta n c e s  d escrib ed  i i  e q u a l t im e s  in  d iffe re n t o rb its  

1

ordinate*p T x ordinate*..*. p T x inversely as the cube of the distances described in equal times in different orbits.
T h e  m ean  d is ta n ce  o f  J u p it e r  is  so m e w h a t m o re  th a n  a

K 3
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fo u rth  o f  th e  d ista n ce  o f  U r a n u s  fro m  th e  S u n . S u p p o se  th e  

d ista n ces  to  b e  4  a n d  16 .

T h e n  o r d in a te a =  V 4  an d  */16, o r  2 a n d  4 .

A n d  v e lo c it y  o f  J u p it e r  w i l l  b e  to  th e  v e lo c ity  o f  U r a n u s

: 1.
T h e ir  p  t w ill  b e  :: 2 s : 4*

: : 8  : 6 4 : :  1 : 8.

A r e a s  d escr ib ed  in  e q u a l t im e s  w i l l  b e  as  2 ; 4  :: 1 : 2.

T im e s  o f  d e s c r ib in g  e q u a l a re a s  w i l l  b e  as  \  ^ :: 2 : 1.

T im e s  t o f  d e s c r ib in g  a  u n it , o r  e q u a l d ista n ces, w ill  b e  as 

2  : 4 , o r  1 .* 2.

H e n c e  th e  tim e s  o f  d e s c r ib in g  e q u a l a reas w il l  oc d ir e c t ly  

a s  th e  v e lo c it ie s  o r  d ista n ces d escrib ed  in  e q u a l tim es, o r  

in v e r s e ly  as  th e  areas d escrib ed  in  e q u a l tim e s , o r  in v e r s e lyIas P Ts.
T h e  a reas d e scr ib e d  in  e q u a l tim es w i l l  oc d ir e c t ly  as 

p  t 1 ;  o r  d ir e c t ly  a s  th e  rim es o f  d e s c r ib in g  e q u a l d is ta n c e s , 

o r  in v e r s e ly  as th e  t im e s  o f  d e s c r ib in g  e q u a l areas.

O r ,  w h e n  th e  t im e s  a re  e q u a l, th e  a re a s  d escr ib ed  w i l l  b e  

as  1 J 2.

W h e n  th e  a reas a re  e q u a l, th e  tim e s  o f  d e s c r ib in g  th e m  

w il l  b e  as  2  : 1.

O r  a re a s  d escrib ed  in  e q u a l tim es oc o rd in a te  ao 1 .

T im e s  o f  d e s c r ib in g  e q u a l a re a s  oc oc v .

T im e s  t o f  d e sc r ib in g  e q u a l d ista n ces, a  u n it , oo - oc o rd in a te .

.* .  T im e  t o f  d e sc r ib in g  e q u a l d ista n ce s, a  u n it , a  in 

v e r s e ly  as  th e  tim e s  o f  d e s c r ib in g  e q u a l areas.

S o  th e  tim e s  o f  d e sc r ib in g  e q u a l a reas ot o rj- ^ a^  a  v

oc1
t pt4
O r  th e  tim e s  o f  d e s c r ib in g  e q u a l a re a s  oc in v e r s e ly  a s  th e  

tim es t o f  d e s c r ib in g  e q u a l d ista n ce s, a  u n it , oc in v e r s e ly  as 

th e  c u b e  r o o t  o f  th e  p t.
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Fig. 5 4 . W h e n  th e  a x is  b is e c ts  th e  o b e lisca l a rea, a n d  

a n o th e r  s tr a ig h t  lin e  d ra w n  fro m  th e  a p e x  rep rese n ts  th e

a x is  o f  th e  p y lo n ic  a re a , w e  h a v e  w h a t is  c o m m o n ly  c a lle d  

th e  fla il o r  w h ip  o f  O s ir is , a n  em b lem  o f  d iv in it y ,  w h ic h  h e  

o fte n  h o ld s in  on e h a n d , w h ile  in  th e  o th er  h a n d , crossed , h e  

h olds th e  cro s ie r  o r  c u rv e  o f  O s ir is ;  so m etim es th e  c r u x  

an sa ta , o r  sacred  ta u . S o  th a t  th is  g e o m e tr ic a l o b e lisca l 

re p rese n ta tio n  o f  th e  la w s  o f  g r a v it y  b eco m es, in  p la ce  o f  th e  

w h ip , on e o f  th e  m o st e x a lte d  em b lem s t h a t  th e  g e n iu s  o f  

m an  can  assign  to  a  d iv in ity .

T h e  o b e lisk  w a s  c a lle d  “ th e  A n g e r  o f  G o d .”  I t  n o w  

ap p ears th a t  th e  o b e lisk  in d ica te s  th e  la w s  b y  w h ic h  th e  

u n iv e rs e  is  g o v e rn e d , a n d  th e  g r a n it ic  d u ra b ility  o f  th is  

m o n o lith  is  ty p ic a l  o f  th e  e t e r n ity  o f  th e se  la w s  a n d  th e  

m o n o lith  o f  u n it y .  A s  su ch  a  sy m b o l i t  w a s  h e ld  in  th e  

g r e a te s t  v e n e ra tio n , a n d  p la ce d  w ith in  an d  a t  th e  en tran ce  o f  

th e  tem p les.

N e b u ch a d n e zza r, w h o  in v a d e d  an d  r a v a g e d  E g y p t ,  e re c te d  

in  th e  p la in  o f  D u r a  a  g o ld e n  im a g e , w h ic h  h e  co m m an d ed
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th e  p e o p le  to  'w o rs h ip . F r o m  its  d im en sion s, h e ig h t  60 

c u b its , an d  b re a d th  6 , i t  m ig h t  h a v e  b e e n  a n  o b e lis k  c o v e re d  

w ith  g ild e d  p la te s  o f  m e ta l.

I n  th e  H ip p o d ro m e  a t  C o n s ta n tin o p le  th e re  is  a  s tr u c tu re , 

o r  k in d  o f  o b e lisk , b u ilt  w ith  p ie ce s  o f  s to n e , said  to  b e  9 4  fe e t  

h ig h , “  w h ich  w a s  fo r m e r ly  co v e re d  w ith  p la te s  o f  co p p er, as 

w e  le a rn  fro m  th e  G r e e k  in s cr ip tio n  o n  i ts  b ase .”  T h e  

p ie ce s  o f  co p p e r  w e r e  fa ste n e d  to g e th e r  b y  iro n  p in s, w h ic h  

w e r e  se c u r e d  b y  l e a d ; th e  h o le s  in  th e  sto n e  a re  s t i l l  v is ib le . 

T h is  o b e lisk , a cc o rd in g  to  B e llo n iu s , h ad  th e  c o p p e r  p la te s  

g ild e d  so  as to  a p p e a r o f  g o ld .

H e ro d o tu s  in fo rm s u s th a t  P h e r o n , a f te r  r e c o v e r in g  h is  

s ig h t, e re c te d , as  an  o ffe r in g  in  th e  te m p le  o f  th e  S u n , tw o  

o b e lisk s , th e  h e ig h t  o f  ea ch  m o n o lith  b e in g  10 0  c u b its  an d  

b re a d th  8.

T h e  g o ld e n  th ig h  o f  P y t h a g o r a s  w a s  p ro b a b ly  a  sm a ll 

c ir c u la r  o b e lis k , b y  m ean s o f  w h ic h  h e  a c q u ire d  a  k n o w 

le d g e  o f  th e  tr u e  so la r  Bystem  o f  th e  a n c ie n t s ; b u t  E u ro p e  

w a s  n o t  s u ffic ie n tly  e n lig h te n e d  in  th e  a g e  o f  P y t h a g o r a s  to  

a d m it its  tr u th , w h ic h  h e  r e v e a le d  o n ly  to  a  fe w  o f  h is  s e le c t  

d isc ip les .

T h e  C h in e s e  p a g o d a  a n d  M a h o m e d a n  m in a re t a re  v a r ie d , 

b u t  fa lse , fo rm s o f  th e  o b e lisk , b e in g  d e v o id  o f  th e  tr u e  p r in 

c ip le  o f  co n s tru ctio n . B o th  th e se  im ita tio n s  o f  th e  o b e lis k  

c o n tin u e  to  b e  d ed ica te d  to  re lig io n  in  th e  E a s t .  P r o b a b ly  

som e o f  th e  m o s t a n c ie n t  C h in e s e  p a g o d a s  m a y  b e  fo u n d  to  

b e  tr u e  o b e lisk s .

T h is  sa cre d  t y p e  o f  th e  e te rn a l la w s  a p p e a rs  to  h a v e  b e 

co m e m ore an d  m o re  o b scu re  as  th e  d a y s  o f  sc ie n ce  d e c lin e d , 

t i l l  u lt im a t e ly  i t  c e a se d  to  b e  i n t e l l ig ib le ; w h e n , in stea d  o f  

th is  s p ir itu a l s y m b o l, a  p h y s ic a l o n e , p a lp a b le  to  th e  sen ses 

a n d  a d a p ted  to  th e  c a p a c ity  o f  th e  u n le a rn e d , w a s  s u b s titu te d , 

a n d  so th e  P h a l l ic  w o rsh ip  b e ca m e  em b o d ied  and  r e v e re d  in  

th e  r e lig io u s  r ite s  o f  E g y p t ,  In d ia , G r e e c e , a n d  B o rn e.

S q u ir e  co n c lu d es, fro m  th e  A m e r ic a n  m o n u m en ts, th a t  th is  

fo rm  o f  w o rsh ip  e x te n d e d  o v e r  th a t  v a s t  te r r ito r y .

W h e n  th e  sa cred  ta u , th e  sy m b o lic a l g e n e ra to r  o f  tim e ,
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v e lo c it y ,  a n d  d ista n ce , cea sed  to  b e  u n d e rsto o d  as a  s p ir itu a l 

t y p e ,  i t  w a s  a lso  a d o p te d  a s  a  p h y s ic a l e m b le m .

I t  w o u ld  see m  th a t  th e s e  ty p e s  w e r e  p ro p e r ly  u n d e rsto o d , 

a n d  m o st p r o b a b ly  firs t  a sso cia ted  w ith  r e lig io n , b y  th e  

S ab ssan s.

I n  th e  la te s t  A s s y r ia n  p a la c e s  a r e  fr e q u e n t  rep re se n ta tio n s  

o f  th e  f ire -a lta r  in  b a s-re lie fs  a n d  on  c y lin d e rs , so  t h a t  L a y a r d  

th in k s  th e re  is  rea so n  to  b e lie v e  th a t  a  fire -w o rs h ip  h ad  su c 

c e e d e d  t h e  p u r e r  fo rm s o f  Sabseaniam .

T h e  w o rsh ip  o f  p la n e ts  fo rm e d  a  re m a rk a b le  fe a tu r e  in  th e  

e a r ly  re lig io n  o f  E g y p t ,  b u t  in  p ro cess o f  t im e  i t  fe l l  in to  

desuetudeh-r(«/a¿lbnaA t.)

T o  fo rm  th e  series  o f  h y p e r b o lic  p a ra lle lo g ra m s b  i .  i *  

............. . . . . 1  o f  9 .

{Fig. 4 0 .)  S e r ie s  o f  in scrib e d  p a ra lle lo g ra m s is  '

b b  b  b  b  b  b  i  o f  9-
D iffe r e n c e  •£, b  -fe, -fo, ¿V, j V ,  o f  9 .

H e n c e  th e  series  o f  in s cr ib e d  re c ta n g le d  p a ra lle lo g ra m s a t  

r ig h t  a n g le s  to  1 ,  b  b  & c . ,  w i l l  b e  tw ic e  b  th re e  tim es 

& c . F o r  1 s t  su p e rfic ia l r e c ta n g le d  p a r a lle lo g r a m s ^ -  o f  9

2n d it = 2 x  } it 3

3 rd if =  3 a = i
4 th if = ■ 4  X  -5*5- a = *
5 th it = 5  x  3̂ a = 1
6th ft - 6 x u it 7

7 th ft x  s V a =  JL 8
8th a =  8 X j V it =  JL 9
9 th it =  9 x 1 it =  1 .

I n  th is  h y p e rb o lic  series , b  b  i ............................... 1 ° f  9> th e

g r e a te s t  p a ra lle lo g ra m  = 9  is  p la ce d  th e  la st.

B u t  in  th e  series  1 ,  b  ° f  9> th e  g r e a te s t  p a ra lle lo 

g r a m  is  p la ce d  th e  first.

T h is  la s t  series  o f  p a ra lle lo g ra m s o v e r la p  ea ch  o th e r  fro m

U t O l L .
T h e  series  b  1 o v e r la p  o n e a n o th e r  fro m  i to  l  m.
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A ls o ,  a s  in  Jig. 3 7 ., w h e n  th e  firs t  o f  th e  s e r ie s  is  a  sq u a re , 

th e  la s t  w ill  b e  a  re c ta n g le d  p a ra lle lo g ra m .

B u t ,  as  in  Jig. 3 8 ., w h e n  th e  firs t  is  a  r e c ta n g le d  p a ra l

le lo g ra m , th e  la s t  o f  th e  series  w i l l  b e  a  sq u are.

B y  ta k in g  th e  d iffe re n ce  o f  th e  series o f  re c ta n g le d  p a ra l

le lo g ra m s, 1» it  -»> & c . in  o n e  sq u a re , w e  h a v e  th e  se r ie s  o f  

re c ta n g le d  p a ra lle lo g ra m s, i ,  i , -fe, & c . fo rm ed  in  th e  o th e r  

sq u a re .

T h e  su m  o f  th e  se r ie s  i  +  ^ + i 1*  . . . .  +-J*- o f  9  to  8 

te rm s  w il l  b y  c o n s tr u c t io n = 9 — 1 x  1 = 8 .

S o  w h e n  1 ,  ■ £■ , -J-, & c .  o f  a  is  c o n tin u e d  to  a  te rm s, th e  

su m  o f  th e  d iffe re n tia l series  i + i + tV> o f  a  to  n — 1 

te rm s  w i l l = a —  1 .

T h e  series -J-, i ,  -fc, Sic. to  = = 4 ------o f  a  m a y  a lso  b e  fo rm ed
n — 1 • a

from  th e  series 1 ,  -J, h i , ---------  -  o f  n , b y  m u lt ip ly in g  th e

1 s t  te rm  b y  th e  2 n d , th e  2n d  b y  th e  3 rd , th e  3 rd  b y  th e  4 th , 

a n d  th e  n —  1 b y  a ,  as

l x |  =  i  
i * i  =  *

i  x 4- = -i-
3  *  T 1 3

1 1̂  _  1 

a  — 1 X n n— 1 . a

T h e  su m  o f  th is  series  to  a —  1 te rm s w il l  =  a — 1.

B y  c o n s tru c tio n , i t  w i l l  b e  seen  th a t  th e  d iffe re n tia l se r ie s  

it b  A *  sV» ■ **t r

to  8  te rm s x  b y  1 ,  2 , 3 ,  4 ,  5 ,  6 , 7 ,  8

=  it  •»> it it b  it it i  o f  9*

T h u s  th e  su m  o f  th is  series  t o  8 te rm s  +  9 fo r  th e  9 th  

te rm  =  th e  h y p e r b o lic  series  o f  r e c ta n g le d  p a ra lle lo g ra m s. 

T h e  su m  o f  t h e  d ire c t  series

0  +  2 +  6 +  1 2  +  2 0 , & c .,

w h ich  is  fo rm ed  fro m  a 4 — a , w i l l  b e  se e n  to  =  i  a 3— ^ a
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' . 0  +  -J- 4- £  4- i V - " 1 +  ~  —  o f  n to  n te rm s w i l l =  n— 1

o f  n *— n, fro m  w h ic h  th e  d ir e c t  series  0 , 2 , 6 , 1 2 , 20 ,

& c .  is  fo rm e d . T h e  la s t  te rm  o f  th e  series  =  =— -------»—1 . n'

h e n c e  th e  su m  o f  th e  series, n — 1 , w i l l  o f  th e  d en o m in a

to r  o f  th e  la s t  te rm .

T h e  m o re  th e  ra d iu s  o f  th e  q u a d r a n t is  su b d iv id e d  th e  

n e a re r  w i l l  th e  h y p e rb o lic  r e c ip ro ca l c u r v e  a p p ro a ch  its  

a x is  a n d  th e  q u a d ra n ta l a rc , b u t  s t i l l  th e  a x is  o f  th e  c u r v e  

w i l l  =  t w ic e  ra d iu s  =  tw ic e  th e  a x is  o f  th e  h y p e rb o lic  series 

o f  re c ta n g le d  p a ra lle lo g ra m s w ith in  th e  sq u a re .

T h e  h y p e rb o lic  a re a  w il l  a lso  c o n t in u a lly  d im in ish  as th e  

a re a  o f  th e  c u r v e  a p p ro a ch es to  th e  a re a  o f  th e  q u ad ran t. 

F o r  su p p o se th e  ra d iu s  o f  th e  q u a d r a n t to  b e  d iv id e d  in to  

9 0 0  in s te a d  o f  9 e q u a l p a rts , th e n  th e  a x is  o f  th e  h y p e rb o la  

w i l l  =  900, a n d  th e  a re a  o f  th e  c e n tra l o r  a n g u la r  sq u a re  

l k  =  900 =* 30*.

S o  th e  sid e  o f  th e  c e n tr a l sq u a re  w i l l  b e  to  th e  a x is  o f  th e  

h y p e rb o la  o r  ra d iu s  o f  th e  q u a d r a n t, a s  30  : 9 0 0 ::  1 : 30.

B u t  w h en  th e  a x is  o f  th e  h y p e rb o la  =  9 =  ra d iu s , th e  sid e 

o f  th e  c e n tra l s q u a re , 3  l a x is  o f  th e  h y p e rb o la  :: 3  l 9  :: 1 

: 3 .

W h e n  6 h y p e rb o lic  p a ra lle lo g ra m s a re  in scrib e d  in  th e__a
s q u a r e  =  a x is  o f  c u r v e  =  6* =  3 6 , th e  a re a  o f  th e  series 

=  14*7. W h e n  3 6  p a ra lle lo g ra m s a re  in s cr ib e d  in  th e___3
sam e a x i s ,  n o w  =  36 *, th e  a re a  o f  th e  se r ie s  =  160*3.

___3
.* . a re a  o f  6  p a ra lle lo g ra m s a x is  :: 14*7 .' 3 6  

a re a  o f  3 6  p a ra lle lo g ra m s : a x is  :: 160 *3 36* :: 4 * 17  I 36

# — _s
T h u s  6 in s cr ib e d  p a ra lle lo g ra m s w i l l =  14 -7  o f  6*, o r  a x is  * 

A n d  3 6  in s cr ib e d  p a ra lle lo g ra m s w il l  o n ly  = 4 * 1 7  o f  th e  

sam e sq u a re . F ir s t  p a ra lle lo g ra m  in  th e  series  3 6  w il l  =  £ o f
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th e  firs t  p a ra lle lo g ra m  in  th e  se r ie s  6 . A n d  fir s t  6 p a ra l

le lo g ra m s in  series  3 6  w il l  =■ $■  o f  th e  firs t  6  p a ra lle lo g ra m s 

in  series  6 , =  £  14*7 =  2*45, b u t  w h o le  series  o f  3 6  p a ra l

le lo g ra m s =  4 * 17  o f  a x is* , o r  o f  6*.

.* . 4 * 1 7 — 2*45 =  1 -7 2  fo r  t h e  a re a  o f  th e  rem a in d er 

o f  th e  3 6  p a ra lle lo g ra m s.

H e n c e  w h e n  th e  ra d iu s  o f  th e  q u a d ra n t is  d iv id e d  in to  6  

e q u a l p a rts , th e  a re a  o f  th e  6 h y p e r b o lic  p a ra lle lo g ra m s

d e scr ib e d  in  th e  sq u a re  =  a x i s ,  w i l l  =  14 *7.

W h e n  th e  sam e ra d iu s  is  d iv id e d  in to  3 6  e q u a l p a rts , th e  

a re a  o f  th e  3 6  h y p e r b o lic  p a ra lle lo g ra m s d e scr ib e d  in  th e

sa m e sq u a re  w i l l  =  4 * 17  o f  th e  a x is  ,  o r  o f  6*.

A s  a  in creases th e  m o re  th e  ra d iu s  is  su b d iv id e d , th e  m o re  

w i l l  th e  a n g le  B c  9  o f  th e  f irs t  o r  p r im itiv e  tr ia n g le  d ecrease, 

a n d  th e  s in e  o f  th e  tr ia n g le  w i l l  ap p ro a ch  t o  e q u a lity  w ith  

th e  h y p o th en u se , o r  ra d iu s, a n d  th e  c u rv ilin e a r  a re a  to  th a t  o f  

th e  q u a d ra n t. T h e  d ifferen ce  b e tw e e n  th e  h y p o th en u a e  o r  

ra d iu s  C b a n d  th e  sin e  th a t  su b te n d s th e  a n g le  a t  c  o f  th e  

p r im itiv e  tr ia n g le  w i l l  a lw a y s  e q u a l u n it y  in  th e  series  1 ,  2 , 

3 ,  to  a  te rm s. H e n c e  th e  ra d iu s  w ill  b e  to  th is  s in e  as  a  : n 
—  1 ;  a lso  tw ic e  th e  h y p o th e n u se  o f  th e  t r ia n g le = d ia m e ter  

o f  th e  c irc le  =  th e  axis o f  th e  r e c ip ro ca l c u r v e  =  th e  tw o  

a sy m p to te s  o f  th e  h y p e rb o la .

T h u s  th e  h y p o th en u se  o f  th e  p r im itiv e  tr ia n g le  d e te r 

m in es th e  ra d iu s  o f  th e  q u a d r a n t : th e  a n g le  a t  c  d ete rm in es  

u n it y  in  th e  rad iu s. T h e s e  a lso  d e te rm in e  th e  re c ip ro ca l 

c u r v e , an d  th e  series  o f  h y p e rb o lic  p a ra lle lo g ra m s a s  w e ll  a s  

th e  se r ie s  o f  p a ra lle lo g ra m s w h ic h  fo rm  th e  tr ia n g u la r  a re a .

T h e  o u tlin e  o f  a  d o m e is  fo rm ed  b y  th e  h y p e rb o lic  r e c i

p ro ca l c u r v e , o r  th e  d om e i t s e l f  is  fo rm ed  b y  th e  re v o lu tio n  

o f  th e  c u r v e  on  its  a x is .

H o d g e s  th u s  d e scr ib e s  h is  v is it  to  th e  m o sq u e o f  M o u n -  

h e y r ,  t w e n t y  m iles  d is ta n t fro m  P a t n a ,  th e  c a p ita l o f  th e  

p ro v in c e  o f  B a h a r . T h is  ed ifice  is  n o t la r g e , b u t  v a r y  b e a u 

t ifu l.  A  m a je stic  d o m e rises in  th e  c e n tre , th e  lin e  o f  w h o se  

c u r v e  is  n o t  b ro k e n , b u t  is  c o n tin u e d  b y  a  r e v e rs e  c u r v e  t i l l  

i t  te rm in a te s  in  a  c re sce n t. T h is  a p p e ars to  o u r  a u th o r  in -
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finitely more'beautiful than the European Bystem of crowning 
the dome by some object making an angle with it.

A r e a  o f  q u a d r a n t = 9 *  x  *7854 

„  = 6 3 * 6 1 7 4

w h ic h  x  b y  2  = 1 2 7 * 2 3 4 8 .

H e n c e , th e  ra d iu s  c o n tin u in g  th e  sa m e, a s  n  in creases, 

th e  c u rv ilin e a r  re c ip ro ca l a re a  w il l  c o n tin u a lly  ap p ro a ch  to  

e q u a lity  w ith  th a t  o f  th e  q u a d ra n t.

T h e  h y p e rb o lic  a re a , a s  n in creases, w il l  a lso  c o n tin u a lly  

d e c re a s e , w h en  th e  sam e q u a d ra n t h a s its  ra d iu s  c o n tin u a lly  

su b d iv id e d  in to  e q u a l p a r ts  fo r  d e te rm in in g  th e  rec ip ro ca ls  o f  

th e  sin es, w h ic h  d ete rm in e  th e  h y p e rb o lic  area.

T h e  h ig h  c a p  h a v in g  th e  h y p e rb o lic  re c ip ro ca l c u r v e  fo r  

th e  o u tlin e  íb o n e  o f  th e  in s ig n ia  o f  d iv in it y  o r  r o y a lt y  ( fo r  

k in g s  sh a red  th e  a ttr ib u te s  o f  g o d s). S u c h  a  c a p  is  som e

tim e s  seen  on  th e  h ead  o f  O s ir is , a n d  o n  th e  co lo ssa l s ta tu e s  

a t  th e  e n tra n ce  o f  t h e  L u x o r .

S o m e tim e s  th e  to p  o f  th e  c a p  o r  h e lm e t, l ik e  th e  h y p e rb o lic  

a re a , te rm in a te s  in  a  p o i n t ; su c h  a re  fo u n d  in  E g y p t ,  a t  

N im ro u d , a n d  a t  B a b y lo n . A ls o ,  in  th e  N im ro u d  sc u lp tu re s  

t w o  a rch ers  h a v e  cap s o r  h e lm e ts  tr u n c a te d  a t  th e  to p , l ik e  

th a t  in  th e  co n s tru cte d  c u rv ilin e a r  a re a .

T h e  m o re  tr u n c a te d  th e  to p , th e  le ss  w i l l  th e  rad iu s b e  

d iv id e d . T h e  m o re  p o in te d  th e  to p , th e  m o re  w i l l  th e  sam e 

ra d iu s  b e  su b d iv id e d . T h e  t w o  a rch es  th a t h a v e  th e  tru n c a te d -  

l ik e  cap s h a v e  b o th  c u rle d  b ea rd s o f  th e  o b e lisc a l fo rm , l ik e  

th e  E g y p tia n s .

T h e  s p h e n t m a y  re p r e s e n t th e  h y p e rb o lio  a re a . T h e  

b e a rd s, o r  th e ir  c a s in g s , as  see n  in  th e  E g y p t ia n  s ta tu e s , a re  

o f  th e  o b e lisca l fo rm , ty p ic a l  o f  in fin ity . S im ila r  b e a rd s  

a re  se e n  in  th e  A s s y r ia n  sc u lp tu re s .

T h e  h a ir  o f  th e  h ea d  is  fr e q u e n t ly  a rra n g e d  in  p a ra b o lic  

c u rv e d  l i n e s ; th e  fo c u s  b e in g  p la ce d  lo w e r  d o w n  th a n  th e  

c ro w n  o f  th e  h e a d , o v e r  th a t  p a r t  c a lle d  b y . p h re n o lo g ists  

th e  lo v e  o f  o ffsp rin g .

T h is  p a ra b o lic  a rra n g e m e n t o f  th e  h a ir  is  a lso  sy m b o lic a l 

o f  in fin ity . T h e  fo cu s  m a y  b e  su p p o sed  to  b e  th e  su n , a n d
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th e  p a ra b o lic  c u rv e s  th e  p a th s  o f  th e  com ets. O r  th e y  m a y  

to g e th e r  b e  su p p o se d  to  re p re s e n t a  c o m e t its e lf ,  o r  S t e l la  

c r in ita .

T h e  im p ressio n  o f  B u d d h a ’s  fo o t is  l ik e  th is  p a ra b o lic  o r  

c o m e ta r y  s y s te m ; b u t  w ith  th e  a d d itio n  o f  c ir c u la r  o rb s  

p la ce d  ro u n d  th e  fo c u s , o r  su n , in d ic a t iv e  o f  th e  p la n e ta ry  

o rb its .

S o  th a t  th e  fo o t-m a rk  o f  B u d d h a  re p re s e n ts  b o th  th e  

c o m e ta ry  a n d  p la n e ta ry  s y s t e m s : th e  su n  b e in g  p la ce d  in  

th e  c e n tre  o f  th e  h e e l, h a v in g  c o n c e n tr ic  p la n e ta r y  c i r c le s ; 

th e  c o m e ta r y  p a ra b o lic  p a th s  e x te n d  to  th e  to e s , h a v in g  th e  

su n  in  th e  fo cu s.

T h e  lo w e r  p a rt o f  o n e  fo rm  o f  E g y p t ia n  c a p , as  i t  r is e s  

fro m  th e  h e a d , is  so m etim es c u r v e d  o u tw a rd s , p r o b a b ly  in 

te n d e d  to  d e n o te  th e  h y p e r b o lic  c u r v e ; fro m  th is  lo w e r  p a r t  

r is e s  th e  c r o w n , o f  a n  e g g - l ik e  sh ap e . S u c h  a  co m b in atio n  

is  o n  th e  h ea d  o f  a  co lo ssa l s ta tu e  o f  p o lish ed  r e d  g r a n ite  in  

th e  B r it is h  M u s e u m . T h e  w h o le  h e ig h t  o f  th e  s ta tu e  is  

su p p o sed  to  h a v e  b e e n  a b o u t 2 6  fe e t  E n g lis h ,  w h ic h  w o u ld  

e q u a l 3 7  B a b y lo n ia n  c u b its .

T h e  e g g -sh a p e d  p a r t  o f  th e  c a p  m a y  r e p r e s e n t  th e  p a ra b o lic  

o r  h y p e rb o lic  co n o id ,— b o th  b e in g  ty p ic a l  o f  e te rn ity .

O r ,  i f  an  e llip se  r e v o lv e  o n  i ts  le ss  a x is , an  o b la te  sp h ero id  

w il l  b e  g e n e ra te d , l ik e  th e  f ig u r e  o f  th e  earth .

I f  th e  sam e e llip se  r e v o lv e  o n  i ts  g r e a te r  a x is , a h  o b lo n g  

sp h ero id  w i l l  b e  g e n e ra te d , l ik e  t h e  m u n d a n e  e g g .

B u t  th e  o b la te  sp h ero id , b e in g  th e  g r e a te r ,  w o u ld  co n ta in  

th e  o b lo n g  sp heroid .

S o  th e  w o r ld  m ig h t  b e  sa id  to  co n ta in  th e  m u n d a n e  e g g .

W e  h a v e  sin ce  m e t w ith  th e  re c ip ro c a l h y p e r b o lic  c a p  on  a  

f ig u r e , su p posed  th a t  o f  a  p r ie s t , s c u lp tu re d  o n  s to n e , w h ic h  

K ic h  fo u n d  a t  H illa h . H e  a lso  in fo rm s u s , “ th a t  a m o n g  th e  

g a rd e n s  a  fe w  h u n d re d  y a r d s  to  th e  w e s t  o f  th e  H u s s e in ia  

g a t e ,  is  th e  M e sjid -e ss-h e m s, a  m o sq u e  b u i lt  o n  th e  sp o t 

w h e r e  p o p u la r  tra d itio n  s a y s  a  m ira c le  s im ila r  to  th a t  o f  th e  

p ro p h e t J o s h u a  w a s  w r o u g h t in  fa v o u r  o f  A l i ; a n d  fro m  th is  

th e  m o sq u e  d e r iv e s  i t s  a p p e lla tio n . I t  is  a  sm a ll b u ild in g , 

h a v in g  in stea d  o f  a  m in a re t an  o b e lis k , o r  r a th e r  h o llo w  co n e ,
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fr e tte d  on  th e  o u ts id e  l ik e  a  p in e -a p p le , p la ce d  on  a n  o c ta g o n a l 

b a se . T h is  fo rm , w h ic h  is  a  v e r y  c u r io u s  o n e , I  h a v e  o b 

s e r v e d  in  s e v e r a l v e r y  o ld  s tr u c tu r e s ; p a r tic u la r ly  th e  to m b  

o f  Z o b e id e , th e  w ife  o f  H a r o u n -a l-R a s c h id , a t  B a g d a d ; an d  

I  a m  in fo rm e d  i t  c a n n o t n o w  b e  im ita te d . O n  th e  to p  o f  

th e  c o n e  is  a  m u d  c a p , e le v a te d  o n  a  p o le , r e s e m b lin g  th e  c a p  

o f  l ib e r ty .  T h is ,  t h e y  s a y , r e v o lv e s  w ith  th e  s u n ; a  m ira c le  

I  h a d  n o t  th e  c u r io s ity  to  v e r i f y .”

T h e  e x a lta t io n  o f  t h e  h o rn , a n  e x p re s s io n  so  fr e q u e n t  in  

sc r ip tu re , is  e x p la in e d  b y  th e  p r a c tic e  s t i l l  e x is t in g  in  th e  

E a s t ,  o f  e m p lo y in g  th e  h o rn  in  th e  head -d ress.

T h is  is  p a r tic u la r ly  t h e  c a s e  a m o n g  th e  D ru s e s  o f  L e b a n o n , 

w h e r e  th e  h o rn  is  a  t in  o r  s i lv e r  c o n ic a l t u b e , a b o u t t w e lv e  

in c h e s  lo n g , a n d  th e  Bize o f  a  co m m o n  p o st h o rn . T h e  w ife  

o f  a n  e m ir  is  d istin g u ish e d  b y  a  g o ld  h o rn  e n rich e d  w ith  p r e 

c io u s  stones. T h is  o rn a m en t o f  fe m a le  a t t ir e  is  w o rn  o n  th e  

h e a d  in  v a r io u s  p o sitio n s, d is tin g u is h in g  th e ir  se v e ra l co n 

d itio n s. A  m a rried  w o m an  h a s  i t  a ffix e d  to  th e  r ig h t  sid e  o f  

th e  h ea d , a  w id o w  to  th e  le f t ,  a n d  a  v ir g in  is  p o in te d  o u t  b y  

i t s  b e in g  p la ce d  on  th e  v e r y  c r o w n : o v e r  th is  s i lv e r  p ro jec

t io n  th e  lo n g  v e i l  is  th r o w n , w ith  w h ic h  t h e y  so  co m p le te ly  

co n ce a l th e ir  fa ce s  as  r a r e ly  to  h a v e  m o re  th a n  o n e e y e  

v is ib le . A  s im ila r  h o rn  is  in  u s e  a m o n g  th e  C h ris t ia n  

w o m e n  a t  T y r e ;  a n d  o rn a m en ts o f  th is  k in d  a re  w o rn  in  

som e p a rts  o f  th e  R u s s ia n  te rr ito r ie s . I n  A b y s s in ia  B r u c e  

fo u n d  th e se  h o rn s  w o r n  b y  m e n : t h e y  a ttr a c te d  h is p ar

t ic u la r  a tte n tio n  in  a  c a v a lc a d e , w h e n  h e  o b se rv e d  th a t  th e  

g o v e rn o rs  o f  p ro v in c e s  w e r e  d is tin g u is h e d  b y  th is  head -d ress. 

I t  co n sis ts  o f  a  b ro a d  f i l le t  t ie d  b e h in d , fro m  th e  c e n tre  o f  

w h ic h  p ro je c ts  a  h o rn  o r  c o n ic a l p ie ce  o f  s i lv e r - g i lt ,  a b o u t 

fo u r  in ch e s  lo n g , a n d  v e r y  m u ch  in  its  g e n e ra l a p p earan ce  

re se m b lin g  a  ca n d le -e x tin g u ish e r . I t  is  c a lle d  him (a s  in  

H e b r e w ) , a n d  is  w o rn  a fte r  a  v ic to r y  o r  o n  g r e a t  p u b lic  

occasion s.

T h e  h y p e rb o lic  re c ip ro ca l c u r v e  fo rm ed  b y  th e  4  q u ad ran ts  

w il l  re se m b le  a  w in g e d  c ir c le ,  w h ic h  m a y  b e  th e  o r ig in  o f  

th e  w in g e d  g lo b e  o r  p la n e t  u r g e d  fo r w a r d  in  i t s  o r b it  b y  its  

re c ip ro ca l w in g s  — ty p ic a l  o f  p o s itiv e  a n d  n e g a tiv e  e le c tr ic ity .
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The semicircle and reciprocal wings may represent the 
outline of Mercury’s cap, which is hemispherical with wings 
attached to the sides. To his ankles the winged sandals, or 
talarla, are attached. The winged caduceus that he holds in 
his hand is entwined by two serpents in opposite directions, 
which may also denote positive and negative electricity.

The Egyptians painted his face partly black and dark, and 
partly dear and bright, because he is supposed to convene 
sometimes with the celestial, and sometimes with the infernal 
gods. Or he may be regarded as flying by the aid of elec
trical wings, and so like an electrical telegraph communicating 
with heaven and earth. The positive and negative dectric 
powers may have been indicated by his face being partly 
dark and partly bright.

Nared, the son of Brahma, was, like Hermes or Mercury, 
a messenger of the gods.

The wings of Mercury being hyperbolic and dectrical, they 
denote that planetary distances would be traversed with the 
speed of electricity.

The vdocity of Mercury, which is nearest the sun, is 
greater than that of any other planet.

But we suppose the wings of the globe to be symbolical of 
the obelisk, the exponent of the laws that urge a planet
onwards with a vdodty «  —^ — , and p T *  area obelisk.ordinate

The motive power of the two wings by which the planet 
is propelled forward and preserved in its orbit may be 
positive and negative magnetism, galvanism, or dectridty; 
all of which have recently been discovered to be modifications 
of the same law of nature.

By this agency the planet, like a bird, is supposed to fly 
with two dectrical wings, which urge it forward and prevent 
its falling to the earth.

Two serpents bdong to the winged globe. The serpent 
is typical of the circular obelisk, or infinity.

But the large expanded wings of the globe resemble the 
outline of an obeliscal or parabolic area, which denotes the 
periodic time of a planet.

The serpent when formed into a circle with the tail in its
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m o u th , d en o te s th e  o r b it  in  w h ich  th e  p la n e t w ill  r e v o lv e  to  

e te r n ity . O r  i f  th e  se rp e n t b e  sup posed  to  e a t its  ta il ,  th e  

o r b it  w ill  d im in ish  so  th a t  th e  p la n e t w o u ld  u ltim a te ly  fa ll  

t o  th e  c e n tre  o f  fo rce , —  th e  sun.

A  c a r y a t id  p ila ste r , a t  M e d in e t-a b o u , 24  fe e t  h ig h , in 

c lu d in g  th e  h ig h  c a p , has th e  h an d s a t  th e  lo w e r  ¡>art o f  th e  

c h e s t r e s t in g  u p o n  a  su p p o rt r is in g  from  b e tw e e n  th e  fe e t, 

VOL. i. l
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a n d  p re s e n tin g  in  fr o n t  a  p a ra lle lo g ra m  h a v in g  a  b re a d th  

a b o u t -¡ig le n g th .

I f  th e  p a ra lle lo g ra m  w e r e  d iv id e d  in to  & c .,* ° 2 2* 2s
th e  su m  o f  a ll  th e  p a rts , h o w  fa r  so e v e r  co n tin u e d , w o u ld

n e v e r  e q u a l th e  p a ra lle lo g ra m  i t s e l f ; so  th e  p a ra lle lo g ra m

w o u ld  b e  s y m b o lic a l o f  in f in ity  o r  e te rn ity .

O n e  h a n d  h o ld s  th e  w h ip , o r  o u tlin e  o f  th e  o b e lisk , th e  

o th e r  th e  cro s ie r  o r  c u r v e  o f  O sir is . T h e  b ea rd  is  o b eliscal.

A b o v e  th e  c a p  is  th e  g lo b e  a n d  se rp e n ts  w ith  o b e lisca l o r  

p a ra b o lic  w in g s .

T h e  h ig h  c a p  i t s e l f  is  b o u n d e d  on  ea ch  sid e  a t  th e  lo w e r  

p a r t  b y  tw o  serp e n ts, a n d  w ith  fe a th e re d -lik e  ap p en d ages o f  

u n ifo rm  b re a d th  a n d  o f  c o n tra ry  f le x u r e , e x te n d in g  th e  w h o le  

le n g th  o f  th e  sid es.

Fig. 55.
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F ig . 5 5 . I f  the focal distance as of the parabola =  a a =  SB = a BO = ■£■ latns rectum = a 3 6.
So ab =  BC=latus rectum =  6 x 6=36. Parabolic area 

=  6 times area of obelisk.
The ordinates pp =  8 P at the different sections, a  p  will be 

a curve of contrary flexure traced by p .

sp* = sq* + PQ*= (AQ—as)* + PQ*= (axis — ■§■ l)* + ordinate*
=  axis*—L x axis + -J-L* + ordinate*
=  axis* + L*

.*. SP and Pp  will always be greater than the axis, and the curve of contrary flexure a p  will continually approach to, but can never touch the axis A q .

Hence the curve a p  will be infinite, and the high cap of 
Osiris will be symbolical of eternity.

The two feathered-like appendages along the curved side of 
the cap denote that the breadth of the cap will increase as the 
focal distance A 8 increases.

If  the focal distance were increased, the feathered-like 
appendages would become more like the curve which Osiris 
holds in his left hand. Thus the curve of Osiris will be 
typical of the parabolic curve of contrary flexure, or 0: 
infinity.

When 8 p is above s,
8 p* =  ordinate* + (§• l — axis)*

When s p is below s,
S p* = ordinate* + (axis — \  l)*.

The top of the cap and feathers being rounded off may 
denote their infinite extension.

The serpents on the sides of the cap are typical of the 
obelisk or of infinity.

The serpent here represented is perhaps the most common 
of all the Egyptian hieroglyphics. It  is known by its erect 
position, swollen neck, and the entwining folds of the lower 
part of the body. Denon has given a sketch of this serpent
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in the same attitude as we see it on the sculptured stone. It  
is the Naia Hajc, a most venomous snake, which the ancient 
Egyptians assumed as the emblem of Cneph or the Good 
Deity. It  is also a mark of regal dignity, and is seen on the 
fore part of the tiara of almost all Egyptian statues of deities 
and kings. ■

This serpent in the erect position with its swollen neck 
resembles the parabolic curve of contrary flexure, the same 
as that of the cap, and the curve in one hand of Osiris.

The Ibis, like the Naia Haje, may have been held sacred 
from its head and long beak having a resemblance to the 
parabolic curve of contrary flexure.

In the other hand Osiris holds the obeliscal whip, by 
means of which he urges the heavenly bodies onwards in their 
orbits. Hence the myth of Phaeton driving the chariot of 
his father Sol. The Sun was worshipped by the Egyptians 
under the name of Osiris.

The sun is the centre of force round which the planets re
volve with velocity oo — ^ --- , and p i #  area obelisk, that

ordinate
is, the planets arc urged onwards in their orbits by laws 
indicated by the obelisk ; or, metaphorically, they are driven 
by Sol or Osiris with the obeliscal whip.

As the focal distance increases, the parabola increases, 
which is denoted by the feathered-like side of the cap; for 
the short lines made by a series of increasing parabolas will 
be more inclined as they recede from the axis of the parabola, 
and thus give the outside of curve of contrary flexure a 
feathered appearance. The axis of the curve * ordinate of 
parabola, and ordinate of curve oe 8 P — axis of parabola. 
The revolution of the curve on its axis would generate a 
solid like the cap.

The obeliscal beard typifies eternity.
If  equal parabolas, having their axes in the same straight 

line and their apices coinciding in a, but on opposite sides of 
ap , then the parabolas described on one side of A p  will 
feather the curve generated by the parabolas on the opposite 
side of a p .
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Again, if the apex of each parabola passed through the 
focus of the other, the sun would be in the axis of the curve, 
like the globe over the forehead of the figure; then the two 
parabolas would represent the paths of two comets describing 
parabolas or ellipses round the sun as the common focus. The 
other globe on the top of the cap might denote a fixed star, 
or another sun placed beyond any definite distance from 
the sun.

The Egyptian deities, when in a state of repose, are seated 
on hyperbolic steps, which decrease as 1, a, x, &c. S o that 
the legs and thighs form a right angle, like the side and top 
of the seat; the thighs and trunk form another right angle, 
like the top and back of the seat; the arms also form a right 
angle, like the back and top of the seat. This hyperbolic 
attitude, which is typical of infinity, gives them a constrained 
appearance.

Buddha, in the attitude of sitting cross-legged, assumes the 
form of the hyperbolic solid; the Virginian Okee also 
assumes the same form; so that by their constrained posi
tions they may be stud to represent infinity or eternity.

Wilkinson remarks that the same veneration for ancient 
usage, and the stem regulations of the priesthood, which for
bade any alteration in the form of the human figure, parti
cularly in subjects connected with religion, fettered the 
genius of the Egyptian artists, and prevented its develop
ment. The same formal outline, the attitudes and postures 
of the body, the same conventional mode of representing the 
different parts, were adhered to, at the latest as at the earliest 
periods: no improvements resulting from experience and 
observation were admitted in the mode of drawing the 
figure; no attempt was made to copy nature, or to give 
proper action to the limbs. Certain rules, certain models, 
had been established by law, and the faulty conceptions of 
early times were copied and perpetuated by every successive 
artist. For, as Plato and Synesius inform us, sculptors 
were not suffered to attempt anything contrary to the regu
lations laid down regarding the figures of the gods; they
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were forbidden to introduce any change, or to invent new 
subjects and habits; and thus the art, and the rules which 
bound it, always remained the same.

Some of the drawings of the Irish round towers represent 
them expanding towards the base, like a section of the hyper
bolic solid.
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PART I I I .

TOWER OP BELUS. — DESCRIPTION BY HERODOTUS. —CONTENT 
CIRCUMFERENCE OF THE EARTH. — CUBE OF SIDE OF ENCLOSURE 
EQUAL TO THE CIRCUMFERENCE OF THE EARTH. — THE EQUI
VALENT OF THE STADE, ORGYE, CUBIT, FOOT, AND PALM OF 
HERODOTUS IN TERMS OF THE EARTH’S CIRCUMFERENCE AND 
THE STATURE OF MAN. — THE FRENCH MEASUREMENT OF THE
EARTH’S CIRCUMFERENCE.--THE CIRCUIT OF LAKE M<ER1S, SIXTY
8CHANES, COMPARED WITH THE MEDITERRANEAN COAST OF 
EGYPT; WITH INDIAN TANKS AND CINGALESE ARTIFICIAL LAKES. 
--HERODOTUS’ MEASUREMENT OF THE EUXINE FROM THE BOS
PHORUS TO PHA8IS; — OF EXISTING OBELISKS. — DIODORUS* 
DIMENSIONS OF THE CEDAR SHIP OF SESOSTRIS COMPARED WITH 
MODERN SHIPS AND STEAM VESSELS.--THE CANAL OF SESOS
TRIS FROM THE MEDITERRANEAN TO THE RED SEA. — THE 
EGYPTIAN OBELISKS AT ROME, PARIS, ALEXANDRIA, HELIOPOLIS, 
FIOUM, THEBES. — COLOSSAL STATUES AT MEMPHIS AND HELIO
POLIS. --MONOLITHS AT BUTOS, 8A1S, MEMPHIS, THMOUIS, MAUA-
BALIPURAM. — CELTIC MONUMENTS IN BRITTANY.

Tower of Being.

R ich, along with Rennell and Porter, concurs in the opinion 
that the temple of Belus was built upon the site of the 
tower of Babel, but is at variance as to which of the two 
ruins, the Mujelibd or Birs Nimroud, is best entitled to the 
distinction: Rennell decides in favour of the Mujelibd, Rich 
and Porter incline to the Birs.

The brief notice of the extraordinary event which we find 
in Genesis serves little other purpose than to assure us of its 
actual occurrence. The first act of society that we find re
corded subsequently to the destruction of the whole human 
race, except the family of Noah, was an attempt to rally its forces 
round a common centre, and to organise and cement the new

L 4
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community by some bond of union, indispensable not only to 
the progress of civilisation, but to the existence of society. We 
are informed that the place selected for this great experi
ment was the plain of Shinaar, and that there men proceeded 
to found a city, with a tower, whose top, in the language of 
scripture, “ should reach to heaven.” The real intentions of 
the founders of this gigantic structure have been the subject 
of much controversy, which has not hitherto led to any very 
satisfactory solution. ■

Herodotus, in describing the tower of Belus as he saw it, 
says, the Euphrates divides Babylon into two parts; in one 
part is a square enclosure, with brazen gates, the wall on each 
side being two stadii, and consecrated to Jupiter Belus. In  the 
middle of this holy place is a solid tower, having the length 
and depth of a stadium; upon which there is another tower 
placed, and upon that another, and thus successively to the 
number of eight. On the outside of these towers are steps 
winding about, by which they go up to each tower. In  the 
middle of this staircase is a lodge and seats, where those who 
mount up may rest themselves. In  the last tower is a chapel, 
in the chapel an elegant bed, and near the bed a golden table. 
Herodotus does not state the height of the tower; but Strabo 
says that the tomb of Belus was a pyramid, one stadium in 
height, by a stadium in length and breadth at its base.

F ig . 56, a. Taking the 8 terraces to equal f  of a stade in

height, the height of each terrace will equal  ̂of a stade;
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and as the ride of the base, or the lowest platform on which 
the lowest tower stands, equals 1 stade =  the height from 
the base to the apex of the teocalli or tower; thus the height 
of the apex will =  -J- stade above the highest platform, or the 
8th tower.

Let 684* =  circumference of the earth in stades; then 684* 
x 243 will =  circumference in units.

These formulae are obtained by transposing the Babylonian 
numbers 243, so that the last 3 when placed the first, and 
the first 2 last, make 342, which multiplied by 2 =684, and
684 raised to the power of 2= 68 4 = 467856=circumference
in stades, and 684* x 243=  113689008 =  circumference in 
units.

Next let us ascertain the value of the stade and unit in 
terms of English measurement.

Since 24899 miles, or 131466720 feet, equal the equa
torial circumference of the earth (Herschel), then 131466720 
-+-467856= 280*99825, &c. feet =  1 stade.

Hence a Babylonian stade, which =  243 units, may be 
stud to equal 281 feet English; then a Babylonian unit will

= —  ̂or T156378, &c. of an English foot, or =  13*876, &c.

inches.
The content of the tower, if  made equal to  ̂243 , would 

exceed of the earth’s circumference, if the cubes of unity 
were placed in one continuous line.

So would 486 , or the cube of the side of the square inclo
sure, exceed in cubes of unity the whole circumference of 
the earth.

The circumference, measured by cubes of unity, would lie 
between 484 and 485 ; and the content of the tower, to
equal the circumference in cubes of unity, would lie bc-

----s . ----*
tween  ̂242 and 243 .

The way of correcting these differences will be seen in the 
construction of the Egyptian pyramids.
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T h e  s id e s  o f  th e  8 sq u a re  te rra c e s  w ill  b e  a ,  |  ,

$ of a stade, so that the top of each of the 8 terraces will 
touch the sides of the circumscribing triangle, having the 
base =  the height =  1 stade.

T h u s  th e  c o n te n t o f  th e  te o c a lli  o r  te rra c e d  p y ra m id  w i l l

=  £ of a c u b ic  sta d e , =   ̂243 c u b ic  u n its , by ta k in g  th e  

Btade to  e q u a l 243 u n its , o r  3s.
So the height of each terrace will =3*=27 units; the 

height of the 8 terraces will =8x3*. The sides of the ter
races will =  1 x 3*, 2 x 3*, 3 x 3*, 4 x 3», 5 x 3a, 6 x 3», 7 x 3s, 
8 x 3*. The base of the circumscribing triangle =  the height 
=  9 x 3*=3* x 3*=3*=243 units.

The base of the p y ra m id  w ill  =  243
height =  243 

, — s
and content =  £ 243 .

T h is  w e  su p p o se to  h a v e  b e e n  th e  co n s tru ctio n  o f  th e  

to w e r  o f  B e lu s , fo r  reaso n s w h ic h  w i l l  b e  seen  w h en  w e  co m e 

to  th e  fo rm atio n  an d  m ea su re m e n t o f  th e  te o ca llis , o r  tru n 

c a te d  p y ra m id s  o f  A m e ric a .

Perhaps the lowest platform on which the lowest terrace 
stood might have been, raised; for what is called the great 
pagoda at Tangore is built of hewn stone, in the form of a 
truncated pyramid, and consists of 12 perpendicular stories 
or terraces, the lowest being built on huge blocks of stone, 
forming the pedestal, rising by 4 steps from the ground. On 
the top is a temple or chapel.

The content of the 8 terraces will be to the content of the 
pyramid having the side of base and height equal the base 
and height of the circumscribing triangle,
:: 1 ( la + 2a+ 3a+4a+5*+6*+7*+81) : i9x9*::204 : 243. 

F o r  ( Is + 2a + 34.... +  81)= i« + T  . n  . n + * = i9  x 8 x 8*5 
=204.

But we only want the content of the complete pyramid 
having the height and side of base=l stade. So hereafter 
we shall only ascertain the content of the pyramid having 
the height and side of base equal the height and base of the 
triangle that circumscribes the sides and base of the teocalli.
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In  this calculation of the terraced tower of Belus the sides 
of the terraces are supposed to be perpendicular; but possibly 
this was not the case, for all the American teocallis, as far as 
we know, have the sides of the terraces inclined, excepting 
one in Peru, where the sides are perpendicular.

But whether the sides were perpendicular or inclined 
does not affect the content of the pyramid made by this cal
culation, that the base of the circumscribing triangle equalled 
the height, equalled 1 stade.

The oontent of the 9 terraces, b, f ig . 56., will be to the 
content of the rectilinear pyramid having the side of the base 
and height= the base and height of the inscribed triangle 
:: -£n+1 . n . n+£ l £n*:: 285 l 243, and 

i  (204 +  285)=244-5 
244-5—243= 1 |

=the difference between the mean of the 8 inscribed and the 
9 circumscribing terraces and the rectilinear pyramid i  9s.

Next double the height and side of the base of this 
pyramid. Then such a rectilinear pyramid w ill=£183=  1944. 
The 17 inscribed terraces will

= i  n + 1 . n . n + i= £ 1 8 x  17 x 17^=1785.
T h e  18 c irc u m s c rib in g  te rr a c e s  w ill

= 119 x 18 x 18 1= 2 10 9  
i ( 1 7 8 5 + 2109)=1947,

and 1947 — 1944=3=the difference between the mean of 
the two stratified pyramids of 17 and 18 terraces and the 
rectilinear pyramid i  18s.

Thus the rectilinear pyramid i  18s is less than the mean 
of the content of 17 and 18 terraces by 3.

When the content of the rectilinear pyramid = i  9s, the 
rectilinear pyramid was less than the mean of the two strati
fied pyramids of 8 and 9 terraces by l i.

Thus the rectilinear pyramid having the height and side 
of the base =n, will be less than the mean of the content of 
the two stratified pyramids, the one being within and the other 
without the triangle =  i  ns, by a cubic unit in every 6 ter
races, or $  of a cubic unit in evory terrace.
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T h e  in te rn a l p y r a m id  h as n —  1 te rraces. T h e  e x te rn a l 

p y ra m id  has n  te rra ce s. A l l  th e  te rra c e s  a re  r e c ta n g u la r .

The side of the base of the tower =  1 stade, and the side 
of the Bqnare enclosure in which the tower stood= 2  stades.

Therefore a cube having its side =  that of the enclosed 
area, will nearly =  the equatorial circumference of the earth, 
or 113689008 cubes of unity, which in extent will =  
113689008 lines of unity.

To recollect the number of English feet and Babylonian 
units that make a stade, say 3* x 3*=81. The index 2 
placed before 81 makes 281, the number of feet in a stade.

And 81 multiplied by the root 3, equals 81 x 3=243, the 
number of units in a stade.

A l s o  34 or 9*= 81, 
and 3* =243.

T h e  B a b y lo n ia n  n u m b e rs  243 a re  d e r iv e d  fro m  3s.
The pyramid of Belus = a cube of 1 stade =  -Jx cir

cumference, and height= side of base. So 24 pyramids =  8 
cubes =  circumference. Pyramid : circumference :: pyra
mid : 8 cubes:: 1 : 24; height twice the 12 edges of the 
cube :: height 6 times the perimeter of base.

C u b e  o f  th e  sid e  o f  th e  s q u a r e  e n c lo s u r e s  c irc u m fe r e n c e  

o f  e a r th .

Cube of side of base of pyramid cube of side of en
closure :: a I 1 circumference.

The spire steeple of the church at Grantham, in Lincoln
shire, is said to be 280 feet high.

The tower of the church at Boston is about 280 feet high. 
This tower has 365 steps, and the church fifty-two windows 
and twelve pillars.

The knowledge of the properties of the tower, like all 
science, was confined to the sacred institutions, and not made 
known to the people.

Bulwcr relates that the art of printing was explained to 
a savage king, the Napoleon of his tribe. “  A  magnificent 
conception I” said he, after a pause; “ but it can never be in
troduced into my dominions. It  would make knowledge 
equal, and I  should fall. How can I  govern my subjects
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except by being wiser than they?” Profound reflection, 
which contains the germ of all legislative control!

When knowledge was confined to the cloister, the monks 
were the most powerful part of the community.

Alexander upbraided his tutor Aristotle for having pub
lished those branches of knowledge hitherto not to be acquired 
except from oral instruction: —“ In what shall I  excel others 
if the more profound knowledge I  gained from you be com
municated to all ? ”

Babylon had gone to decay since the extinction of the 
empire and the conquest of Cyrus. The citizens, like those 
of Egypt, received Alexander with jo y; and he aimed at 
gaining their attachment by treating them with confidence, 
giving back the vast revenues of the priesthood, and restoring 
the sacred buildings, especially the pyramidal temple of Belus, 
which he ordered to be rebuilt in its original magnificence. 
This project was never completed.

Herodotus, describing L ak e  Moeris, sa y s : “  This great and 
wonderful lake extends from north to south in its length. 
T h e  part the most profound has a depth o f fifty  orgyes. 
B u t  what shows that it  has been excavated by the hand o f 
man is, that there is near the middle tw o pyramids, raised 
50 orgyes above the water, and they are as much concealed 
below as they are exposed above. One sees on each a statue 
o f stone, seated upon a throne. Each o f them has 100 orgyes 
from the foot to the sum m it; and 100 orgyes make a stade 
o f  600 feet. The orgye is a measure o f 6 feet, or 4 cu b its; 
the foot is a measure o f 4 palms, and the cubit is a  measure 
o f  6.”

Here the height of a pyramid is called a stade; and the 
height of the tower of Babel has been called a stade, equal 
to 281 feet English. Now suppose the stade in both in
stances to have been the same; then the height of one of 
these pyramids =  a stade =  281 feet, 

or, 100 orgyes =  281 feet,
=  3372 inches.

. 3372 qo.*7o1 orgye = ------=  33’7z
b J 100
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1 cubit = 33-72 _  

4 8-43

1 foot = 33-72 _  
6 5-62

1 palm — 5-62 _  
4 1-405

If  an orgye be called b,

then a cubit _  b 

4

a foot b

6

a palm _  b _  

4 x6
b

24
and a stade =  100 A.

English money is subdivided in the same relative pro
portion:

L e t  b =

then ~  =4
b̂
6
b _  b 

4 x 6 ~  24

a silver two-shilling piece, 

a silver sixpence,

a silver fourpence,

a copper penny,

and 100 b =  a ten-pound note, or ten gold
sovereigns.

To express in a popular way the proximate value of the 
terms in the table of Herodotus, in proportions of a man 
about 5 feet 7£ inches or 2 orgyes in height.

When the hand is placed flat, the fingers straight and 
touching each other; then the breadth across the four fingers, 
in a straight line from the top of the nail of the last or least 
finger to a little above the nail joint of the first or fore finger, 
will =  2*81 inches, the half of which will =  1*405 inches =  a 
palm.

Twice the breadth of the four fingers will =  5*62 inches 
=4 palms =  1 foot;
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And three such breadths will =  8*43 inches =  6 palms =  1 
cubit.

If  a line be held between the thumb and fore finger of 
both hands, and the arms stretched horizontally to their full 
extent, the span, or length of the line, so intercepted, will 
=67*44 inches =  2 orgyes.

If  the distance so spanned by the arms be called two arms’ 
length, then half the distance may be called one arm’s 
length.

Thus half a span, or an arm’s length, w ill= ^ 6 7 *4 4 =33*72 
inches = 1 orgye.

And a span, or two arms’ length, will =  67*44 inches, or 
5 feet 7j*g*o inches=2 orgyes =  the height of a man.

Hence 100 arms, or the extended arms of 50 men, will 
=1 stade.

And the height of 50 men w ill= 1 stade.
Also 100 orgyes=6 plethrons=l stade.
By comparing the table of measurement of Herodotus 

with the corresponding value of each measure expressed in 
English feet and inches, and then by representing each por
tion of a stade by a part of the stature of man as its proxi
mate equivalent, we shall have

E. Inches.

1 1*405 Palm,
TaXnurrr).

2 5*62 4 Foot,
TOVf. *

3 8*43 6 H Cnbit,
m/xys.

4 33*72 24 6 4 Orgye,
opyvia.

5 67*44 48 12 8 2 Man'll
height.

I =half the breadth of the four fingers =  1 palm. 
2 = twice the breadth=l foot.
3 = thrice the brcadth=l cubit.
4 =  the length of an arm =  1 orgye.
5 = the height of a man =  2 orgyes.
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P o s s ib ly  su ch  a  d iv is io n  o f  th e  sta d e in to  p o rtio n s  o f  th e  

s ta tu r e  o f  m a n  m ig h t  o r ig in a lly  h a v e  b een  g iv e n  b y  th e  

h ie ra rc h y  to  th e  p e o p le , a s  i t  w o u ld  g r e a t ly  a ssist th e  

m e m o ry , a n d  m ig h t h a v e  a ided  in  e sta b lish in g  th e  B a b y lo n ia n  

sta d e  as th e  u n iv e rsa l stan d ard , s in ce  i t  co m b in es th e  s ta tu r e  

o f  m an  an d  th e  c irc u m fe re n ce  o f  th e  ea rth .

B e t t e r  m e th o d : —

T h e  d is ta n ce  fro m  th e  firs t  jo in t  o f  th e  th u m b  to  th e  en d  

o f  th e  n a il =  a  p a lm =  1*405 in ch es.

W h e n  th e  firs t  an d  l i t t le  fin g ers  a re  sp an n ed , th e  n ea rest 

d ista n ce  b e tw e e n  th e  en d s o f  th e  n a ils = a  fo o t = 5 * 6 2  in ch es.

W h e n  th e  th u m b  an d  l i t t le  f in g e r  a re  sp an n ed , th e  d ista n ce  

b e tw e e n  th e  en d s o f  th e  n a ils = a  c u b it = 8 * 4 3  inches.

T h e  m easu rem en t o f  s e v e n te e n  m u m m ies has been  g iv e n  

b y  P e t t ig r e w , from  w h ich  i t  a p p ears th a t  th e  E g y p t ia n s  

w e r e  s h o rt in  s ta tu re , a s  th e  a v e r a g e  h e ig h t  o f  th e  m a le  is 

5  fe e t  3  in ch es, a n d  o f  th e  fe m a le  5  fee t.

B u t  th e  m um m ies w h ic h  h a v e  b e e n  e x a m in e d  seem  a ll  to  

b e lo n g  to  th e  m o re  m o d ern  tim es o f  E g y p t ia n  h is to ry , w h en  

th e  E g y p tia n s  w e re  n o  lo n g e r  a n  u n m ix e d  C o p t ic  race, as  

th e y  h ad  b een  co n q u e re d  su c c e s s iv e ly  b y  th e  A r a b s  o f  

E th io p ia , b y  th e  P e rs ia n s , a n d  b y  th e  G r e e k s .

T h u s  10 0  a rm s w o u ld  rea ch  th e  h e ig h t  o f  th e  to w e r  =  1 stad e.
T h e  p y ra m id a l to w e r , w h ic h  rep rese n ts th e  la w  o f  g r a v it a 

tio n , is  su p posed  to  rea ch  fro m  ea rth  to  h ea v en .

H e n c e  th e  p ro b ab le  o r ig in  o f  th e  g ia n t  B r ia r e u s , w ith  h is 

10 0  arm s, w h o  s tr o v e  w ith  h e a v e n  an d  m ade w a r  a g a in st 

J o v e . S o  f i f ty  m en  o f  th e  sta tu re  o f  2  x  33*72 in ch e s, o r  5*62 

fe e t, w o u ld  e q u a l a  stade. T h e  g ia n ts  a lso  w a rre d  a g a in st 

h e a v e n . T h e  h ero es o r  k in g s  o f  th e  A s s y r ia n s  a n d  E g y p t ia n s  

a re  rep resen ted  as g ig a n tic  in  s ta tu re  w h e n  e n g a g e d  in  b a ttle .

T h u s  w e  find  h o w  th e  g ia n ts  o f  a n t iq u ity  m ig h t  h a v e  b een  

f ig u r a t iv e ly  g r e a t ,  w ith o u t su p p o sin g  th e ir  s ta tu re  to  h a v e  

e x c e e d e d  th a t  o f  a n  o rd in a ry  m an .

T h e  p rese n t M o o rish  race, in h a b itin g  th e  v a s t  a rch ip e la g o  

o f  oases in  th e  g r e a t  S a h a ra  d escrib e  a  d ep th  a s  e q u a l to  th e  

h e ig h t o f  10 0  m en.

I n  se v e ra l o f  th e  oases in  th e  S a h a ra  o f  A lg e r ia ,  an d
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e s p e c ia lly  a m o n g  t h e  R o u a r a , a cc o rd in g  to  D u m a s , th e  w h o le  

ir r ig a tio n  i s  a rtif ic ia l, an d  a ll  th e  w a te r  is  d e r iv e d  fro m  

a rte sia n  w e lls , w h ic h  h a v e  e x is te d  t im e  o u t  o f  m in d  in  th o se  

rem o te  r e g io n s . T h e  M a ra b o u ts  re la te  th a t  a n  im m en se su b 

te rran ea n  la k e  lie s  u n d e r  th e  w h o le  tr a c t  o f  th e  S a h a ra , a t  

a  d e p th  o f  2 5  to  20 0 fa th o m s ; a n d  th e  A r a b s  a ll  d e c la re  

th a t, in  m a n y  o f  th e  v illa g e s , th e se  a rte sia n  w e lls  a re  10 0  

m en ’s  h e ig h t  in  d ep th . T h e y  a re  sq u are , an d  su p p o rted  b y  

b eam s o f  th e  p alm  tr e e . W h e n  th e  w o rk m a n  ta p s  th e  

sp rin g  b e lo w , th e  w a te r  som etim es ru sh es u p  w ith  su ch  fo rce  

as to  th r o w  h im  sen seless to  th e  su rfa ce  o f  th e  ea rth . T h e  

p u b lic  u se  o f  th e se  w a te rs  is  re g u la te d  b y  s tr ic t  p r in c ip le s  o f  

e q u ity ,  a n d  a n  in ju r y  d o n e  to  a  w e ll is  th e  g r e a te s t  o f  crim es. 

T h e  S h e ik h  o f  e a c h  v i l la g e  is  th e  reco gn ised  p r o te c to r  o f  th e  

sou rce.

R ic h a r d  I .  ca u se d  se v e ra l sta n d a rd  y a rd s  to  b e  m ade in  

1 1 9 7 ;  a n d  i t  is  sa id  th a t  th e  te rm  y a r d  w a s firs t  ap p lied  to  a  

m easu re  e x a c t ly  e q u a llin g  in  le n g th  th e  arm  o f  a  p re ce d in g  

m o n arch , H e n r y  I .

I t  a p p e ars th a t  a  w h e a t-c o rn  w a s  th e  firs t  sta n d a rd  o f  

w e ig h t  in  E n g la n d ;  an d  i t  is  su p p o sed  th a t  th e  m e ta llic  

w e ig h t  c a lle d  a  g r a in  b ecam e used  as a  re p re s e n ta tiv e  o f  th e  

w h e a t-co rn , an d  th a t  th e  m o d e m  tr o y  g r a in  is  n e a r ly  th e  

sam e. A f t e r  a  t im e  th e  p e n n y w e ig h t  o r  “  s te r lin g  ”  w a s  r e 

d u ced  fro m  3 2  to  2 4  g r a in s ; 2 0  p e n n y w e ig h ts  m ade an  

o u n ce , an d  1 2  o u n ce s  o n e  p o u n d : th is  w a s  ca lled  th e  tr o y  

p o u n d , a n d  b e ca m e  th e  sta n d a rd  o f  E n g lis h  w e ig h t ,  co n sis t

in g  o f  5 7 6 0  g ra in s. B u t  s t i ll  th e  le g is la tu r e  co u ld  n o t  en 

su re  u n ifo rm ity  in  th e  w e ig h t s ; fo r  th e re  w a s th e  m o n e y e r ’s  

po u n d  o f  5 4 0 0  g r a in s , th e  a vo ird u p o is  po u n d  o f  70 0 0  g ra in s , 

and  th e  o ld  co m m ercia l po u n d  o f  76 0 0  g ra in s.

T h e  F r e n c h  w e ig h ts  a n d  m ea su res, u n til  th e  la s t  s ix t y  

y e a rs , w e r e  in  p r in c ip le  b u t  l i t t le  b e tte r . S o o n  a fte r  th e  

R e v o lu t io n , th e  F r e n c h  m a th em a tic ia n s tu r n e d  th e ir  a tte n 

tio n  to  th e  in tro d u ctio n  o f  a  d ec im a l sy ste m  o f  n o ta tio n  o n  

as e x te n s iv e  a  sca le  as  m ig h t b e  p ra ctica b le . I t  w a s pro

posed  to  in tro d u c e  th e  d ecim al m ode o f  d iv is io n  in to  w e ig h ts  

a n d  m ea su res, b u t  i t  w a s  d ee m ed  e x p e d ie n t firs t  to  o b ta in  a

VOL. i. M
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rig o ro u s  sta n d a rd  o f  w e ig h t , o f  le n g th , an d  o f  b u lk , in  lie u  o f  

th e  im p e rfe c t  o n es th e n  in  u se . F o r  th is  p u rp o se  t h e y  

s o u g h t fo r  a  sta n d a rd  a m o n g  th e  u n ch a n g e a b le  w o r k s  o f  

n a tu re , as  b e in g  o f  m ore c o n s ta n t a p p lic a tio n  th a n  a n y  o f  th e  

p ro d u ctio n s  o f  m an . T h e  c irc u m fe re n ce  o f  th e  g lo b e  w a s 

fix e d  u p o n  ; fo r  w e  h a v e  n o  reaso n  to  b e lie v e  th a t  th is  c ir 

c u m fe re n c e  in crea ses  o r  d im in ish es.

T h e  d ista n ce  o f  e ith e r  p o le  from  th e  e q u a to r  is  m a th e 

m a tic a lly  e q u a l to  o n e q u a r te r  o f  th e  c ircu m fe re n ce  p a ssin g  

th ro u g h  b o th  p o les, a n d  is, th e re fo re , c a lle d  a  q u a d ra n t ; an d  

i t  w a s  d e te rm in ed  to  m a k e  th e  te n -m illio n th  p a r t  o f  th is  

q u a d ra n t a  sta n d a rd  o f  m easu re fro m  w h ic h  a  sta n d a rd  o f  

w e ig h t  m ig h t  b e  d ed u ced . T h e  n e x t  p o in t, th e re fo re , w a s  

to  d ete rm in e th e  e x a c t  numl>er o f  to ises (o r  a n y  o th e r  

k n o w n  m easu re  o f  le n g th )  e q u a l to  a  q u a d ra n t o f  th e  

e a rth ’s  c irc u m fe re n ce . T h is  w a s  a  v e r y  d e lic a te  op era

tio n , r e q u ir in g  th e  reso u rces  o f  th e  a stro n o m er a n d  th e  

m a th em a tic ia n . T h e  r e s u lt  a rr iv e d  a t  w a s , th a t  th e  d ista n ce  

fro m  n o rth  p o le  to  th e  e q u a to r  w a s  e q u a l to  5 ,1 3 0 ,4 7 0  

F r e n c h  to ises, o r  1 0 ,9 3 6 ,5 7 8  E n g lis h  y a rd s. T h e  te n - 

m illio n th  p a r t  o f  th is  q u a n tity  w a s  ta k e n  as th e  sta n d a rd  o f  

le n g th , and ca lled  a  mètre, b e in g  e q u a l to  a b o u t 3 9 -3 7 1  E n g lis h  

in ch es. F r o m  th is  sta n d a rd  w e re  o b ta in ed  n o t  o n ly  o th e r  

m easures o f  le n g th , b u t  a lso  m easu res o f  w e ig h t  an d  o f  c a 

p a c ity , th e  d e c im a l m ode o f  su b d iv is io n  b e in g  em p lo y e d  

th ro u g h o u t.

C o m p a re  th e  m easu rem en ts g iv e n  b y  H e ro d o tu s  w ith  th e  

B a b y lo n ia n  sta n d a rd .

T h e  c ir c u it  o f  th e  la k e  M œ ris , s a y s  H e ro d o tu s , e q u a ls  3600 

sta d es, o r  60  schæ nes, w h ic h  is e q u a l to  th e  le n g th  o f  th e  sea  

co a st o f  E g y p t .

I n  d e sc r ib in g  th e  th re e  m o u th s o f  th e  N i le ,  h e  rem ark s 

th a t  “  o n e  o n  th e  ea st o p en s to  th e  sea  a t  P e lu s iu m , a n o th er 

on  th e  w e s t a t  C a n o p u s  ; th e  th ir d  ru n s s tr a ig h t  th r o u g h  th e  

D e lt a  to  th e  sea .”  T h e n  h e  m en tio n s th e  can als su p p lied  

w ith  w a te r  fro m  th e se  b ra n ch es, an d  p ro ceed s : —  “  B e s id e s  

th e  o p in io n  I  h a v e  o f  E g y p t  is  con firm ed b y  th e  te s t im o n y  

o f  a n  o r a c le , w h ic h  w a s  d e liv e re d  b y  J u p it e r  A m m o n , an d
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w h ic h  I  d id  n o t h e a r  t i l l  a f te r  I  w a s  p ersu ad ed  o f  w h a t 1  b e 

l ie v e  o f  E g y p t .  I t  ap p ears th a t  th e  in h a b ita n ts  o f  th e  c itie s  

o f  M eereo tis a n d  A p is ,  w h ic h  a re  on  th e  fro n tie rs  o f  E g y p t ,  

to w a rd s  L ib y a ,  im a g in e d  th a t  th e y  w e re  L ib y a n s  and  n o t 

E g y p t ia n s , a n d  a s  th e y  b e g a n  to  b e  m o re  n e g lig e n t o f  th e ir  

cerem o n ie s, t h e y  w o u ld  n o  lo n g e r  a b sta in  fro m  sa crific in g  

co w s, a n d  s e n t to  th e  te m p le  o f  J u p it e r  A m m o n , a ssertin g  

th a t  t h e y  h ad  n o th in g  in  co m m o n  w ith  th e  E g y p t ia n s ; th a t  

th e y  d w e lle d  b e y o n d  th e  p ro v in c e  o f  th e  D e l t a ;  th a t  t h e y  

sp o k e  n o t  th e  sam e la n g u a g e , a n d , th e re fo re , th e y  p reten d e d  

th a t  i t  w a s  a llo w a b le  fo r  th e m  to  e a t o f  e v e r y th in g . B u t  th e  

g o d  w o u ld  n o t  g r a n t  th e  p erm issio n  th e y  a sk e d , and  a n sw e re d  

th e m  th a t  E g y p t  in c lu d ed  a ll  th e  c o u n try  th a t  w a s  w a te re d  

b y  th e  N i l e ; a n d  th a t  a ll  w h o  d ra n k  o f  th e s e  w a te rs  b e lo w  

th e  c i t y  o f  E le p h a n t is  w e r e  E g y p t ia n s .”

T h e  d is ta n c e  b e tw e e n  L a k e  M cereo tis an d  P e lu s iu m  e q u a ls  

a b o u t th r e e  d e g re e s  o f  lo n g itu d e , c o rre sp o n d in g  to  th e  sea  ‘ 

c o a s t o f  E g y p t ; so  th a t  a  d e g re e  w i l l  e q u a l a b o u t 6 0  m ile s : 

th e n  3  x  6 0 = 1 8 0  m iles  fo r  th e  d ista n ce  b e tw e e n  L a k e  M ce

re o tis  a n d  P e lu s iu m  in  a  s tr a ig h t  l i n e ; b u t  th e  c u rv e d  co a st 

o f  th e  D e l t a  w ill  e x c e e d  18 0  m iles.

A g a in ,  18*79 sta d cs  =  1 m ile ;  3 6 0 0 -i-1 8 * 7 9 =  1 9 1  m iles, 

fo r  th e  c irc u it  o f  L a k e  M oeris an d  th e  e x te n t  o f  th e  sea  co a st 

o f  E g y p t .

I n  a n o th e r  p la ce  H e ro d o tu s  s a y s  th e  E g y p t ia n  co a st, e x 

te n d in g  fro m  th e  b a y  o f  P lin th e n e  to  th e  la k e  S e lb o n is , u n d e r 

M o u n t C a s iu s , is  s ix t y  schsenes in  le n g th . T h is  w o u ld  e x 

c e e d  th e  d is ta n ce  fro m  L a k e  M ccro tis  to  P e lu s iu m .

T h e  d is ta n ce  fro m  th e  sea  to  H e lio p o lis  ( H e r o d .)  eq u a ls  

1 5 0 0  stades.

B y  th e  m a p  th e  d ista n ce  is  a b o u t 80  m ile s ; th en  80 x  18*79 

=  1 5 0 0  stades.

T h e  d is ta n ce  o f  T h e b e s  fro m  th e  s e a  is  6 1 2 0  s ta d e s ; an d  

6 1 2 0 - t - 1 8 * 7 9 = 3 2 5  m iles.

B y  th e  m a p  th e  d ista n ce  is  a b o u t 3 6 0  m iles.

T h e  d ista n ces  b y  th e  m ap  a re  m easu red  in  s tr a ig h t  lin es, 

a n d  n o t  b y  th e  ro a d  o r  r iv e r .

H e ro d o tu s  .ca lls  th e  d ista n ce  fro m  th e  sea  to  H e lio p o lis
M 2
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1 5 0 0  s ta d e s ; from  H e lio p o lis  to  T h e b e s  4 8 6 0  s t a d e s ; to 

g e th e r  th e y  e q u a l 6 3 6 0  stades.

B u t  h e  s ta te s  th e  d ista n ce  fro m  th e  sea  to  T h e b e s  6 1 2 0  

stades.

A  p a ra sa n g e  e q u a ls  30  stades.

V o ln e y  rem a rk s, th a t  th e  d escrip tio n  H e ro d o tu s  g iv e s  o f  

th e  so il, c lim a te , an d  o f  a ll  th e  p h y s ica l s ta te  o f  E g y p t  is 

su ch  th a t  o u r  m o st lea rn ed  tra v e lle rs  h a v e  fo u n d  as l i t t le  to  

ad d  as so c r itic is e  in  it.

M a lte  B r u n  th in k s  th a t th e  fa m o u s ca n a l J o s e p h  se rv e d  

to  co n d u ct th e  w a te r  o f  th e  N i le  to  th e  la k e  M oeris. I t  is  

p ro b a b le  th a t  th is  can al c a lle d  J o s e p h , l ik e  m a n y  o th e r  m e 

m o rab le  o b je c ts , w a s  e x c a v a te d  b y  o rd e r  o f  th e  k in g  M o e r is : 

th e  w a te r  w o u ld  then  fill  th e  b asin  o f  th e  la k e  B ir k e t- e l-  

K a r o u n , to  w h ich  th e y  m ig h t  h a v e  g iv e n  th e  n am e o f  th e  

p r in ce , w h o  h a d  cau sed  su ch  a  g r e a t  a lte ra tio n . T h u s  m a y  b e  

reco n c iled  th e  d ifferen t s itu a tio n s  g iv e n  to  th e  la k e  M oeris b y  

H e ro d o tu s , D io d o ru s , a n d  S tr a b o  ; an d  w h y  th e  a n cien ts  

stud th a t th e  la k e  h ad  b een  form ed  b y  th e  h a n d  o f  m an , sin ce  

B ir k e t- e l- K a r o u n  h a s  n o  a p p e ara n ce  o f  su ch  a  lab o u r.

T h e  can al J o s e p h , w h ich  is  p a r t ly  fille d  w ith  sand  in  som e 

p la ce s, is  a b o u t fo r ty  le a g u e s  in  le n g th , a n d  fro m  fif ty  to  

th r e e  h u n d red  fe e t  in  b re ad th .

T h e  n u m b er  o f  th e  p r in c ip a l c a n a ls  in  a ll  E g y p t  is  a b o u t 

n in e ty . M a lle t ,  w h o  has in c lu d e d  in  h is  ca lc u la tio n  a ll  th e  

sm a ll c a n a ls  o f  d e r iv a tio n , re c k o n s  s ix  th o u san d  fo r  U p p e r  

E g y p t  a lo n e.

T h e  B ir k e t- e l- K a r o u n  is  n o w  o n ly  7  o r  8 le a g u e s  lo n g , 2 

o r  3  b ro a d , a n d  3 0  in  c irc u it.

D io d o ru s  a p p ears m o re  c o rr e c t  th a n  H e ro d o tu s , w h e n  h e  

s a y s  th a t  M oeris m a d e th e  la k e  a v a ila b le  fo r  irr ig a tio n , n o t 

th a t  h e  d u g  it.

T h e  fo llo w in g  e x tr a c t  is  fro m  th e  p o p u la r  g e o g r a p h ie s :—  

“  W e s tw a r d  to  B e n is u e f  is  th e  en tra n ce  to  th e  fe rtile  v a lle y  

o f  F a io u m . T h e  ch a in  o f  m o u n ta in s th a t b o u n d s th e  L ib y a n  

r id e  o f  th e  V a l le y  o f  th e  N i le — e lse w h e re  co n tin u o u s— h e re  

h a v e  a  n a rro w  o p e n in g , w h ic h , w ith  a  g r e a t  a rtific ia l c u t  th a t  

co n tin u e s  i t ,  a d m it th e  w a te rs  o f  th e  r iv e r  in to  th e  v a lle y .
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T h is  t r a c t  w a s , i t  is  th o u g h t, th e  b asin  o f  an  im m en se la k e , 

c a lle d  b y  th e  a n c ie n ts  I n d r is , w h ic h  fo rm ed  th e  g r a n d  s lu ice  

o f  th e  c o u n tr y , th a t  d re w  o f f  th e  w a te rs  w h e n  t h e y  w e r e  

su p era b u n d a n t, an d  su p p lied  th e m  to  th e  lan d  w h e n  d efic ien t. 

S o m e  co n sid e ra b le  d y k e s , u se d  a lte r n a te ly  fo r  r e ta in in g  an d  

le t t in g  o f f  th e  w a te rs , in d ic a te  an  e x te n t  o f  h u m an  la b o u r  o n ly  

to  b e  c re d ite d  in  th e  la n d  o f  th e  P y r a m id s . T h e  w h o le  o f  th e  

p la in  is  a b o u t fo r ty  m ile s  fro m  e a s t  to  w e s t , an d  th ir ty  fro m  

n o rth  to  s o u t h ; b u t  th e  la k e  is  a t  p re se n t co n tra cte d  in  

b re a d th  to  fiv e  m iles , th o u g h  it  s t i ll  ru n s  th e  w h o le  le n g th  o f  

th e  v a l l e y ; a n d  w e  a re  a ssu red , a fte r  a  c lo se  e x a m in a tio n  o f  

th e  su rro u n d in g  lan d  b y  J o m a rd  an d  M a r t in , th a t  th e  p re se n t 

la k e  m e re ly  o ccu p ies  a  p o rtio n  o f  th e  b ed  o f  th e  fo rm er one. 

I n  fa c t ,  th e  w h o le  su rro u n d in g  c o u n try  b ea rs  e v e r y  e v id e n c e  

o f  h a v in g  b een  a b an d o n ed  b y  th e  w a te r s .”

“  T h e  e n tire  v a l le y  is  su rro u n d ed  b y  h ills , an d  fo rm s th e  

m o st co m p a ct p r o v in c e  in  E g y p t ,  r iv a ll in g  e v e n  th e  D e lt a  

b o th  in  so il a n d  p ro d u ctio n s. T h e  e y e  co n tem p la tes  w ith  

d e lig h t  its  s m ilin g  fie ld s , w a te re d  b y  a  th o u san d  ca n a ls , w h o se  

strea m s, b esid es g iv in g  f e r t i l i t y  to  th e  so il, ad d  a  p ic tu re s q u e  

fre sh n e ss  to  th e  lan d scap e . P la n ta t io n s  o f  roses, ce le b ra te d  

a ll  o v e r  th e  E a s t  fo r  th e ir  su p erio r  p e rfu m e , trees  b e a rin g  th e  

fin e st fru its , w ith  fie ld s o f  r ic e  an d  fla x , co m b in e to  g iv e  

a  c h a rm in g  d iv e r s ity  to  th e  sce n e .”

T h is  p la in , h a v in g  a n  e x t e n t  o f  4 0  m iles  b y  3 0 , w i l l  h a v e  

a  c irc u it  o f  2  x  4 0  +  2 x  3 0 =  1 4 0  m iles , w h ich  is  less th a n  th e  

le n g th  o f  th e  se a -co a s t o f  E g y p t .

T h e  c irc u it  o f  L a k e  M oeris e q u a lle d  6 0  sch sen es=  3600 

8 t a d e s = 1 9 1  m iles. T h e  la k e  w a s  o b lo n g , e x te n d in g  fro m  

n o rth  t o  so u th .

A t  S y m b ru m a c u m , a  sm a ll to w n  in  th e  C a r n a tic , is  a  r e 

m a rk a b le  la r g e  ta n k , a b o u t e ig h t  m ile s  in  le n g th  b y  th r e e  in  

b re ad th , w h ic h  has n o t b een  fo rm ed  b y  e x c a v a t io n , l ik e  th o se  

in  B e n g a l,  b u t  b y  s h u tt in g  u p  w ith  an  a rtific ia l b a n k  an  

o p e n in g  b e tw e e n  tw o  n a tu ra l r id g e s  o f  g ro u n d . I n  th e  d ry  

season  th e  w a te r  is  le t  o u t  in  sm a ll stream s fo r  c u lt iv a tio n , 

an d  i t  is  sa id  to  b e  su ffic ien t to  s u p p ly  th e  lan d s o f  th ir ty - tw o
M 3
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v illa g e s  (sh o u ld  th e  n u n  fa il) ,  in  w h ich  50 0 0  p e rso n s are 

e m p lo y e d  in  a g r ic u ltu r a l p u rsu its .

B o p a l, a  to w n  in  th e  p ro v in c e  o f  M a lw a h , is  e x te n s iv e , 

an d  su rro u n d ed  w ith  a  sto n e  w a ll. O u ts id e  o f  th e  to w n  is 

a  fo r t  c a lle d  F u ttc g h g h u r , b u ilt  o n  a  so lid  ro ck . I t  h as 

a  sto n e  w a ll w ith  sq u a re  to w e rs , b u t  n o  d itch . U n d e r  th e  

w a lls  o f  th e  fo r t  is a  v e r y  e x te n s iv e  ta n k  o r  p o n d , fo rm e d  b y  

an  e m b a n k m en t a t  th e  c o n flu e n ce  o f  f iv e  strea m s is s u in g  fro m  

th e  n e ig h b o u r in g  h ills . T h e  ta n k  is  a b o u t s ix  m ile s  in  

le n g th .—{East India Gazetteer.)

L i k e  th e  p y ra m id s  r is in g  o u t  o f  th e  m id d le  o f  L a k e  M aeris, 

w e  fin d  a  m o n u m en t r is in g  fro m  th e  c e n tre  o f  an  I n d ia n  la k e  

o r  ta n k . S h e r e  K h a n , th e  A fg h a n , w h o  e x p e lle d  th e  e m p ero r 

H u m a y o o n  ( th e  fa th e r  o f  A c b a r )  fro m  H in d o sta n , w a s  b u r ie d  

a t  S asera m , in  th e  p ro v in ce  o f  B a h a r , in  a  m a g n ific e n t m a u so 

le u m  r is in g  fro m  th e  c e n tre  o f  a  la r g e  sq u a re  la k e , w h ic h  is  

a b o u t a  m ile  in c ir c u it  an d  b o u n d e d  on  ea ch  sid e  b y  m a so n ry , 

th e  d e sc e n t to  th e  w a te r  b e in g  b y  a  f l ig h t  o f  s te p s, n o w  in  

ru in s. T h e  dom e an d  th e  r e s t  o f  th e  b u ild in g  a re  o f  a  

fin e  g r e y  sto n e , a t  p re se n t g r e a t ly  d isco lo u re d  b y  a g e  a n d  

n e g le c t .

“  T h e  C a n d e la y  L a k e ,  a b o u t th ir ty  m iles  from  T r in c o m a le e  

in  C e y lo n ,”  s a y s  D e  B u t t ,  “  is  s itu a te  in  an  e x te n s iv e  a n d  

bro ad  v a l le y , a rou n d  w h ic h  th e  g ro u n d  g r a d u a lly  a sce n d s  

to w a rd s  th e  d is ta n t h ills  th a t  e n v e lo p e  it .  I n  th e  c e n tr e  o f  

th e  v a l le y , a  c a u s e w a y , tw o  m ile s  lo n g , p r in c ip a lly  m a d e  o f  

m asses o f  ro ck , has b een  co n s tru cte d  to  r e ta in  th e  w a te r s  

th a t  fro m  e v e r y  sid e  p o u r  in to  th e  sp ace  en clo sed  w ith in  th e  

c irc u m ja c e n t h ills  an d  th e  a rtific ia l dam  th u s form ed . D u r in g  

th e  r a in y  seaso n , w h e n  th e  la k e  a tta in s  its  g r e a te s t  e le v a tio n , 

th e  a re a  o f  g ro u n d  o v e r  w h ic h  th e  in u n d atio n  e x te n d s  m a y  

b e  co m p u ted  a t  fifte e n  sq u a re  m iles. T h is  w o r k  o f  a r t ,  a n d  

o th e rs  o f  e q u a lly  g ig a n tic  p ro p o rtio n s in  th e  is lan d , s u ff ic ie n tly  

in d ic a te  th a t  a t  som e re m o te  p e rio d  C e y lo n  w a s  a  d e n s e ly -  

p o p u la te d  c o u n tr y , and  u n d e r  a  g o v e rn m e n t su ffic ie n tly  e n 

lig h te n e d  to  a p p rec ia te  an d  firm  to  en fo rce  th e  e x e c u tio n  o f  

an  u n d e rta k in g  w h ich , to  m en  ig n o ra n t o f  m echanical p o w e r s , 

m u st h a v e  b een  an  H e rc u le a n  la b o u r ;  fo r  bucIi  is  th e  c a -



CANDELAY LAKE. 1 6 7

p r ic io u s  n a tu r e  o f  th e  m o u n ta in  strea m s in  th is  tro p ic a l 

is la n d , w h e re  h e a v y  ra in  fr e q u e n t ly  fa lls  w ith o u t  in te r 

m ission  fo r  se v e ra l su cce ssiv e  d a y s , th a t  n o  com m on  b a rrie r  

w o u ld  su ffice  t o  re s is t th e  g r e a t  a n d  su d d en  p ressu re  th a t  

m u s t b e  su sta in ed  o n  su ch  occasion s. A w a r e  o f  th is  p e c u li

a r ity  in  th e  c h a r a c te r  o f  th e ir  r iv e rs , th e  C in g a le s e  b u ilt  th e  

r e ta in in g  w a ll  th a t  su p p o rts  th e  w a te rs  o f  th e  L a k e  o f  C a n -  

d e la y  w it h  su ch  s o lid ity  a n d  m assiven ess as to  d e fy  th e  

u tm o s t fu r y  o f  th e  m o u n ta in  to rre n ts . N e a r ly  th e  w h o le  o f  

i t s  e x t e n t  is  fo rm ed  w ith  v a s t  m asses o f  h e w n  r o c k , to  m o v e , 

w h ic h  b y  sh e e r  p h y s ic a l fo rce  m u st h a v e  re q u ire d  th e  u n ited  

la b o u r  o f  th o u san d s. T h e  C in g a le s e  h a v e , fro m  th e  e a r lie st 

p e r io d s , b een  a tte n t iv e  to  th e  fo rm a tio n  o f  a rtific ia l reservo irs, 

w h e r e v e r  t h e y  co u ld  b e  a d v a n ta g e o u s ly  c o n s tr u c te d ; a n d  th e  

L a k e s  o f  C a n d e la y , M in e r e , B a w o ly ,  an d  m a n y  o th e rs  o f  less  

n o te , a t te s t  th e  energy an d  p e rse v e ra n ce  o f  th e  a n c ie n t 

is lan d ers  in  su ch  co n s tru ctio n s .”

“  I n  C e y lo n ,”  o b serv e s  C a m p b e ll, “  th e re  a re  m a n y  tra c e s  

o f  a n  e a r ly  c iv ilis a t io n , rem ain s w h ic h  sh o w  a  g r e a t  a d v a n ce

m e n t in  th e  a rts , a n d  th a t  th e  c o u n t r y  w a s  w e ll  c u lt iv a te d  

a n d  th ic k ly  in h ab ited . T h e r e  a re  e x te n s iv e  tr a c k s  o f  ru in e d  

c a n a ls , on e o f  w h ich  w a s  in  so m e p a rts  1 5  fe e t  d eep  and  10 0  

w id e . T h e r e  a re  sto n e  b r id g e s ; in  o n e th e  sto n es a re  from  

8 t o  1 4  fe e t  lo n g , jo in t e d  in to  o n e  a n o th er, th e  u p r ig h t  

p il la r s  b e in g  g r o o v e d  in to  th e  ro ck s  b e lo w . T h e  ta n k s  a re  

o f  an  im m en se  e x te n t , w ith  g ig a n t ic  em b a n k m en ts, an d  th e  

re m a in s  o f  a  c a n a l a re  seen , w h ic h  b ro u g h t th e  w a te r  from  o n e 

o f  th e se  ta n k s  s ix t y  m ile s  to  A n a ra ja h p o o ra , th e  a n c ie n t 

c a p ita l. T h is  c i t y  w a s  su rro u n d ed  b y  a  w a ll  s ix te e n  m iles 

s q u a r e ; an d  th e r e  a rc  th e  ru in s  o f  som e g r e a t  p agod as th ere , 

tw o  o f  th e m  2 7 0  fe e t  h ig h , o f  so lid  b r ic k -w o r k , a n d  w h ic h  

h a s b e e n  c o v e re d  o v e r  w ith  c h u n a a i, a  lim e  cem en t w h ic h  

ta k e s  a  p o lish  l ik e  m a rb le .”

N o  m o n u m en ts  o f  a n t iq u ity  in  th e  is la n d  o f  C e y lo n  a re  

c a lc u la te d  to  im p ress th e  tr a v e l le r  w ith  su ch  a  co n cep tio n  o f  

th e  fo rm e r  p o w e r  a n d  c iv ilis a t io n  o f  th e  is lan d , as  th e  

g ig a n t ic  ru in s  o f  th e  ta n k s  a n d  reservo irs, in  w h ic h  th e
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w a te r , d u r in g  th e  ra in s, w a s c o lle c te d  a n d  p re se rv e d  fo r  th e  

irr ig a tio n  o f  th e ir  r ic e  lan ds.

“  T h e  n u m b e r  o f  th e se  s tru c tu re s  th r o u g h o u t v a s t  d is tr ic ts  

n o w  c o m p a ra tiv e ly  s o lita ry  is  q u ite  in cre d ib le ,”  s a y s  T e n 

n a n t, a n d  th e ir  in d iv id u a l e x te n t  fa r  su rp asses a n y  w o r k s  o f  

th e  k in d  w ith  w h ich  h e  w a s a cq u a in te d  e lse w h e re . S o m e  o f  

th e se  en o rm o u s re se rv o irs  co n s tru c te d  a cro ss  th e  g o r g e s  o f  

v a lle y s ,  in  o rd er to  th ro w  b a c k  th e  stream s th a t  th e n c e  issu e  

fro m  th e  h ills , c o v e r  a n  a re a  e q u a l to  fifte e n  m ile s  in  le n g th  

b y  fo u r  o r  fiv e  in  b re a d th , a n d  th e re  a re  h u n d red s o f  a  m in o r  

co n s tru ctio n .

T h e s e  a r e  m o stly  in  ru in s. A  v is it  to  o n e  is  d e s c r ib e d : i t  

w a s  th a t  o f  P a th a r ie c a lo r u , in  th e  W a n n y ,  a b o u t s e v e n ty  

m ile s  to  th e  n o rth  o f  T r in c o m a le e , a n d  a b o u t tw e n ty - f iv e  

m iles  d is ta n t from  th e  sea. I t  is  a  p ro d ig io u s  w o r k , n e a r ly  

s e v e n  m iles  in  le n g th , a t  le a st 3 0 0  fe e t  b ro a d  a t  th e  b ase , 

u p w a rd s  o f  60 fe e t  h ig h , a n d  fa ce d  th r o u g h o u t its  w h o le  

e x t e n t  b y  la y e rs  o f  sq u a re  sto n e . A b o u t  t h e  c e n tre  o f  th e  

g r e a t  em b a n k m en t a d v a n ta g e  h a s  b e e n  ta k e n  o f  a  r o c k  a b o u t 

2 0 0  fe e t  h ig h , w h ic h  h a s  b een  b u ilt  on  to  g iv e  s tr e n g th  to  

th e  w o r k . S o m e  w ild  b u ffa lo e s a n d  a  d e e r  ca m e  to  d r in k  

fro m  th e  w a te r - c o u r s e ; th e s e  w e r e  th e  o n ly  l iv in g  a n im a ls  

to  b e  seen  in  a n y  d ire ctio n . T h e  e m b a n k m e n t, estim a te d  

a t  th e  le n g th  o f  s ix  m iles, h e ig h t  6 0  fe e t , b re a d th  a t  b ase  

2 0 0  fe e t, ta p e rin g  to  2 0  a t  th e  top , w o u ld  co n ta in  7 ,7 4 4 ,0 0 0  

c u b ic  y a rd s , an d  a t  Is . 6d. a  y a r d , w ith  th e  ad d itio n  o f  o n e - 

h a l f  th a t  sum  fo r  fa c in g  i t  w ith  sto n e , a n d  c o n s tru c tin g  th e  

s lu ice s  a n d  o th e r  w o rk s , i t  w o u ld  c o s t 870,0007. s te r lin g  to  

c o n s tru c t  th e  fr o n t  e m b a n k m e n t a lo n e , a cc o rd in g  to  th e  

e st im a te  o f  th e  g o v e rn m e n t en g in e e r .

T h e  e x is t in g  s lu ice  is  a  v e r y  re m a rk a b le  w o r k , n o t  m e r e ly  

fro m  its  d im en sion s, b u t  fro m  its  in g e n u ity  a n d  e x c e lle n t  

w o rkm a n sh ip . I t  is b u ilt  o f  la y e rs  o f  h e w n  sto n es, v a r y in g  

fro m  6 to  1 2  fe e t  in  le n g th , an d  s t i l l  e x h ib it in g  a  sh a rp  e d g e , 

a n d  e v e r y  m a rk  o f  th e  ch isel. T h e  en d s o f  th e  re ta in in g  

sto n es a re  c a rv e d  w ith  e lep h a n ts ’ h ead s a n d  o th e r  d e v ice s , 

l ik e  th e  e x tre m itie s  o f  G o t h ic  co rb els.

A s  to  h u m an  h a b ita tio n , th e  n e a re s t w a s  th e  v il la g e , w h e re
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w e  h a d  p assed  th e  p r e c e d in g  n ig h t ; b u t  w e  w e r e  to ld  th a t  a  

tro o p  o f  u n se tt le d  Y e d d a h s  h od  la t e ly  so w n  som e r ic e  o n  th e  

v e r g e  o f  t h e  re se rv o ir , a n d  ta k e n  th e ir  d e p a rtu re  a fte r  

s e c u r in g  th e ir  l i t t le  cro p . A n d  th is  is  n o w  th e  o n ly  u se  to  

w h ic h  th is  g ig a n t ic  u n d e rta k in g  is  s u b s e r v ie n t;  i t  fee d s a  

fe w  w a n d e r in g  o u tc a s ts ;  a n d  y e t ,  su c h  is  its  p ro d ig io u s  cap a 

b ilit ie s , t h a t  i t  m ig h t  b e  m a d e t o  fe r tilis e  a  d is tr ic t  e q u a l in  

e x t e n t  to  a n  E n g lis h  c o u n ty .

S o m e  t h ir t y  o th e rs , o f  n e a r ly  s im ila r  m a g n itu d e , a re  s t ill  in  

e x is te n c e , b u t  m o re  o r  le ss  in  r u in , th r o u g h o u t a  d is tr ic t  o f  

1 5 0  m ile s  in  le n g th  fro m  n o rth  to  so u th , a n d  a b o u t 90 

fr o m  sea  to  sea.

I t  is  sa id  th a t  so m e o n e o f  th e  sa cre d  b o o k s  o f  C e y lo n  re

co rd s  th e  n a m e o f  th e  k in g  w h o  b u i lt  th is  re se rv o ir . I t  m a y  

b e  re m a rk e d  th a t  th e  le n g th  o f  th is  e m b a n k m e n t =  6  m iles  

=  o n e sid e  o f  t h e  sq u a re  th a t  en clo sed  B a b y lo n .

T h e  h e ig h t  o f  th e  e m b a n k m en t =  6 0  fe e t .

„  o f  th e  w a lls  o f  B a b y lo n = 7 0  fe e t.

T h e  d ista n ce  from  th e  m o u th  o f  th e  E u x in e  S e a  to  th e  

r iv e r  P h a s is  is  estim ate d  b y  H e ro d o tu s  a t  1 1 ,1 0 0  stades. 

T a k in g  P h a s is  as  th e  e x tr e m e  ea ste rn  p a r t  o f  th e  E u x in e , as  

h u d  d o w n  b y  D ’ A n v i l lc ,  th e  la t itu d e  o f  P h a s is  is 4 2 ° n o rth , 

a n d  a  d e g re e  o f  lo n g itu d e  co rresp o n d in g  to  la t itu d e  4 2 ° =  

5 1* 4 2  m iles  E n g lis h , a n d  18 *79  s t a d e s = l  m ile .

S o  th a t  1 1 ,1 0 0  sta d es w i l l =  11-J- d e g re e s  o f  lo n g itu d e  

c o rresp o n d in g  t o  la t itu d e  4 2 °. T h e  p a ra lle l o f  lo n g itu d e  

b e tw e e n  P h a s is  a n d  th e  w e s t  s id e  o f  th e  E u x in e  in c lu d es 

1 3 °  b y  th e  m a p ; b u t  th e  d ista n ce  fro m  P h a s is  to  th e  B o s 

p h o ru s  w i l l  b e  so m e w h a t le ss  th a n  13 °. S o  th a t  1 1 ,1 0 0  

sta d e s  w i l l  v e r y  n e a r ly  co rresp o n d  to  th e  d ista n ce  from  th e  

B o sp h o ru s  to  P h a s is , a c c o rd in g  to  m odern  g e o g r a p h y ; a n d  

th is  is  th e  d ista n ce  a ss ig n e d  b y  H e ro d o tu s  fo r  th e  le n g th  o f  

th e  E u x in e .

H e ro d o tu s  m a k e s  h is  c a lc u la tio n  b y  ta k in g  th e  a v e r a g e  

s a ilin g  o f  a  ve sse l b y  d a y  a n d  b y  n ig h t, a n d  th e  t im e  o c

cu p ie d  in  s a ilin g  from  th e  B o sp h o ru s  to  P h a s is  h e  c a lls  n in e  

d a y s  an d  e ig h t  n ig h ts .

N e x t ,  t r y  h o w  th is  c u b it  o f  8*43 in ch e s E n g lis h  acco rd s



1 7 0 THE LOST SOLAB SYSTEM DISCOVERED.
w ith  th e  m ea su rem en t o f  a n y  m on u m en t, s t i l l  e x is t in g , g iv e n  

b y  H e ro d o tu s  in  c u b its . N o w  H e ro d o tu s  sta te s  th a t  “  P h e -  

ro n , h a v in g  re co v e re d  h is s ig h t , p rese n ted  to  a ll  th e  te m p le s  

m a g n ific e n t o f fe r in g s ; b u t  h e  m a d e e s p e c ia lly  to  th e  te m p le  

o f  th e  S u n  w h a t a re  c e r ta in ly  re m a rk a b le  a n d  w o r t h y  th e  

a d m iratio n  o f  m a n ; th e re  he e re c te d  tw o  o b e lisk s , e a c h  o f  a  

s in g le  sto n e , in  h e ig h t  10 0  c u b its , in  b re a d th  8 .”

T h e  te m p le  o f  th e  S u n  sto o d  a t  H e lio p o lis . N o w  i t  

ap p ears, a cc o rd in g  to  A m m ia n u s  M a r c c llin u s , th a t  th r e e  o f  

th e  R o m a n  o b e lisk s  w e r e  b ro u g h t fro m  H e lio p o lis , t w o  b y  

A u g u s tu s , a n d  o n e  c o n jo in tly  b y  C o n s ta n tin e  a n d  C o n -  

s ta n tiu s. T h e  la t te r  is  th e  g r e a t  L a te r a n  o b e lisk  th a t  fo r

m e r ly  sto o d  in  th e  C ir c u s  M a x im u s . I t  a p p ears th a t  o n e  o f  

th e  tw o  b ro u g h t b y  A u g u s t u s  w a s  firs t  p la ce d  in  th e  C a m p u s  

M a r t iu s ; a fte rw a rd s  i t  w a s rem o v ed  to  w h e re  i t  n o w  sta n d s 

on th e  M o n te  C ito r io . T h e  w h o le  h e ig h t  o f  th e  C ito r io  

o b e lisk  from  th e  b a se  to  th e  a p e x  m easu res 7 1  fe e t  5-^ in ch e s.

B a s e  o r d in a te = 8  fe e t  r i*6-0 in ch .

T o p  o r d in a t e = 5  fe e t  1 , $ * -,,- in ch .

T h e  o th e r  b ase  o rd in a te  is  d e fe c tiv e . N o w  co m p a re  th e  

d im en sion s o f  th is  w ith  o n e  o f  th e  tw o  o b e lisk s  e r e c te d  a t  

th e  T e m p le  o f  th e  S u n . T a k in g  th e  h e ig h t  g iv e n  b y  H e 

ro d o tu s  a t  10 0  c u b its , th e n  8 4 3  x  100-= -12 =  7 0 ‘2 5  fe e t ,  a n d  

th e  w h o le  h e ig h t  o f  th e  C ito r io  o b e l i s k = 7 1  ft . 5 ^  in c h e s . 

H e ro d o tu s  g iv e s  th e  b re ad th  a t  8 cu b its . N o w  8 ‘4 3  x  8 

-t- 1 2 = 5 '6 2  fe e t o n ly , a  l i t t le  m ore th a n  th e  to p  o rd in a te .
D io d o ru s  in fo rm s us th a t  S eso o sis  e re c te d  tw o  o b e lisk s  o f  

v e r y  h ard  sto n e 1 2 0  c u b its  h ig h .

I t  ap p ears from  th e  in scr ip tio n s  th a t  th e  tw o  o b e lisk s  w h ic h  

sto od  in  fro n t o f  th e  L u x o r  w e r e  e re c te d  b y  R a m s e s  I I I .  

O n e  o f  th e  R a m se s  w a s  th e  S eso o sis  o f  D io d o ru s  a n d  th e  

S e so stris  o f  H e ro d o tu s . O n e  o f  th e se  o b e lisk s  h as b e e n  

rem o v ed  to  P a r is , w h ic h  m easu res 7 4  F r e n c h  fe e t , o r  n e a r ly  

8 1  E n g lis h  fe e t , in  h e ig h t. T h e  rem a in in g  o b e lisk  is  3  F r e n c h  

fe e t  h ig h e r , w h ic h  w ill  m a k e th e  h e ig h t n e a r ly  e q u a l 84*3 

E n g lis h  fe e t.
12 0  c u b i t s =  12 0  x  8*43 in ch es 

=  84*3 E n g lis h  fe e t.
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R a m s e s  I I . ,  o r  th e  G r e a t  (s a y s  S h a rp e ), a d d e d  to  th e  

te m p le  o f  th e  L u x o r ,  a n d  s e t  u p  tw o  o b e lisk s  in  fr o n t  o f  i t ,  

o n e  o f  w h ic h  i s  n o w  in  P a r is .

R a m s e s  I I L ,  w h o  is  sa id  in  th e  le g e n d s  ch ise lled  on  th e  

fa ce  o f  o n e  o f  th e s e  o b e lisk s , “  m ade th e se  w o r k s  ( th e  p r o p y la  

o f  th e  p a la ce  o f  th e  L u x o r )  fo r  h is  fa th e r , A m u n - R a , a n d  

th a t  h e  h a d  e re c te d  th e se  tw o  g r e a t  o b e lisk s  in  h a rd  sto n e 

b e fo re  th e  R am B esseion  o f  th e  c i t y  o f  A m u n .”

R o s e llin i a ttr ib u te s  th e  r o c k -c u t  te m p le  o f  A b o u s a m b e l to  

R a m s e s  I I L ,  w h o m  h e c a lls  th e  G r e a t . W ilk in s o n  a ttr i

b u te s  t h e  sam e te m p le  to  R a m s e s  I I . ,  w h o m  h e c a lls  R a m s e s  

th e  G r e a t .

I n  R o s e llin i ’s  c h ro n o lo g y  th e  d ea th  o f  R a m se s  I I I .  d a tes  

1 4 9 9  b. c .

S e v e r a l  so v e re ig n s  w e r e  n am ed  R a m ses, a ll  b e lo n g in g  to  

th e  b r illia n t  e ra  w h en  th e  g r e a t  m o n u m en ts w e re  erected . 

T h e  n am e o f  R a m s e s  is  in scrib ed  a t  Ip s a m b u l, a n d  on  n u m e

ro u s  m o n u m en ts o f  N u b ia ;  on th e  tw o  o b elisk s  a t  A l e x 

a n d ria  ; o n  th ree  ly in g  on th e  g ro u n d  a t  S a n , th e  a n c ie n t c it y  

o f  T a n is , th e  Z o a n  o f  S cr ip tu re s . T h e  n am e is  p e rp etu a te d  

o n  d u ra b le  sto n e  fro m  th e  n o rth e rn  e x tr e m ity  o f  E g y p t  to  

th e  so u th e rn  o f  N u b ia .

S eso o sis, th e  s e v e n th  from  M ocris, w a s  g r e a te r  th a n  a n y  

o f  b is  p red ecesso rs. A c c o r d in g  to  D io d o ru s , h e  co n q u ered  

A r a b ia  an d  L ib y a .  H is  a rm y  co n sisted  o f  6 00,000 fo o t, 

2 4 ,0 0 0  h o rse , 28 ,0 0 0  ch a rio ts . H e  a fte rw a rd s  co n q u ered  

E th io p ia , I n d ia  b e y o n d  th e  G a n g e s , S c y th ia , a n d  T h r a c e , 

a n d  fix e d  th e  y e a r ly  tr ib u te  w h ic h  th e  co n q u ered  n atio n s 

sh o u ld  p a y . H e  m ade tw o  o b e lisk s  o f  h ard  sto n e , each  12 0  

c u b its  h ig h , on  w h ich  h e  d escrib ed  th e  g re a tn e ss  o f  th e  k in g 

d o m , an d  th e  tr ib u te s  o f  th e  su b je c t states.

S eso o sis  I I . ,  h is  son , assum ed th e  n am e o f  Sesoosis. T h e  

so n  w a s  s tr u c k  b lin d , b u t  reco vered  his s ig h t.

D io d o r u s  m en tio n s th a t  th e  w a ll ere c te d  b y  Seso osis, b e 

tw e e n  P e lu s iu m  a n d  H e lio p o lis , to  p r e v e n t th e  p lu n d e rin g  

e x c u rs io n s  o f  th e  A r a b s , w a s  1 5 0 0  stad es lo n g , w h ich  is th e  

n u m b e r  o f  stad es assign ed  b y  H e ro d o tu s  fo r  th e  d ista n ce  

fro m  th e  sea  to  H e lio p o lis .
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W e  m a k e  th e  d ista n ce  fro m  H e lio p o lis  to  th e  n e a re s t  co a st 

less th a n  th e  d ista n ce  fro m  H e lio p o lis  to  P e lu s in m .

W e  h a v e  a lso  a  b u lle t in  o f  R a in e se s  I I L  o r  I V . ,  a lm o s t as 

su cce ssfu l a  co n q u e ro r  as h is  g r e a t  a n ce sto r  S eso stris . B e 

n e a th  a  p a in t in g  w h ic h  d e p ic ts  h is  r e tu r n  to  E g y p t ,  th e  fo l

lo w in g  address t o  h is  tro o p s is  p u t  in  h is  m o u th : —  “  G iv e  

y o u rs e lv e s  u p  to  j o y ; le t  i t  r ise  to  h e a v e n ; th e  stra n g e rs  a re  

o v e rth ro w n . T h e  te rro r  o f  m y  n am e is  co m e o v e r  th e m , a n d  

haB p e tr ifie d  th e ir  h e a rts . L i k e  a  lio n  I  h a v e  op p osed  th em , 

p u rsu e d  th e m  l ik e  a  h a w k , a n d  h a v e  a n n ih ila te d  th e ir  g u i l t y  

souls. I  h a v e  passed o v e r  th e ir  r iv e rs , a n d  b u rn e d  d o w n  th e ir  

fo rtresse s . I  am  a  w a ll  o f  b ra ss fo r  E g y p t .  T h o u , m y  fa th e r , 

A m m o n  R a ,  h a s t so com m an d ed  m e , a n d  I  h a v e  p u rsu e d  th e  

b a rb a r ia n s; I  h a v e  p assed  v ic to r io u s ly  th r o u g h  a ll  p a rts  o f  

th e  ea rth , t i l l  a t  le n g th  th e  w o rld  i t s e l f  w ith d re w  fro m  m y  

step s. M y  a rm  su b d u ed  th e  k in g s  o f  th e  e a rth , a n d  m y  fo o t 

tra m p le d  on  th e  n a tio n s.”

T h is  rem in d s o n e  o f  a n o th e r  a ffilia ted  ch ild  o f  A m m o n , 

w h o , a fte r  h a v in g  su b d u ed  th e  k in g s  o f  th e  e a rth  a n d  

tram p led  on  th e  n a tio n s, c rie d  fo r  m ore w o rld s  to  co n q u e r.

T h e  o rien ta l b u lle t in  o f  B u o n a p a rte  rem in d ed  h is tro o p s 

th a t  th e  a g e s  o f  4000 y e a rs  w e r e  re g a r d in g  th e m  fro m  th e  

su m m it o f  th e  g r e a t  p y ra m id .

T h e  a g e s  a t  d iffe re n t p erio d s h ad  a lso  lo o k ed  d o w n  fro m  

th o se p y ra m id s  on  th e  a rm ies o f  R a in e se s , C a m b y s e s , A l e x 

an d er, and  m a n y  o th e r  tr iu m p h a n t k in g s , f lu tte r in g  in  th e  

su n sh in e o f  g lo ry .

T h e  o b e lis k  in  fr o n t  o f  S t .  P e te r ’s  a t  R o m e  fo r m e r ly  sto o d  

in  th e  V a t ic a n  C irc u s . P l i n y  s a y s  i t  w a s  c u t  b y  N u n c o -  

re u s , th e  son  o f  S eso stris , w h o  co rresp o n d s to  th e  P h e r o s  o f  

H e ro d o tu s. I t  seem s to  h a v e  b e e n  b ro k e n , a n d  to  h a v e  lo s t  

p a r t  o f  its  le n g t h ;  y e t  i t  is  s t i l l  8 3  fe e t  2  in ch e s, o r  1 2 0  

c u b its  h igh .

D io d o r u s  m e n tio n s  th a t  S eso o sis  p la ce d  in  th e  te m p le  o f  

V u lc a n  h is  o w n  a n d  h is  w ife ’s  s ta tu e , 3 0  c n b its  in  h e ig h t. 

H e ro d o tu s  sta te s  th a t  S e so stris  e re c te d  s e v e r a l s ta tu e s  a t  th e  

e n tra n ce  o f  V u lc a n 's  te m p le . T w o  o f  th e se , r e p re s e n tin g
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h im s e lf  a n d  w ife ,  a re  3 0  c u b its  in  h e ig h t ;  a n d  fo u r  o th e r  

s ta tu e s , r e p re s e n tin g  h is  fo u r  so n s, a re  2 0  c u b its  e a ch .

S o  i t  a p p e a rs  th a t  D io d o r u s  and  H e ro d o tu s  m a d e  u se  o f  

th e  sa m e c u b it  in  m e a s u r in g  th e s e  s t a t u e s ; h e n ce  w e  m a y  

in fe r  th a t  t h e y  u sed  th e  sam e c u b it ,  th a t  o f  B a b y lo n , 8*43 

in ch es, in  th e ir  m ea su rem en ts  o f  o b elisk s.

I f  t b e  o b e lis k  a t  S t .  P e t e r ’s b e  12 0  c u b its  h ig h , i t  ca n n o t 

b e  o n e  o f  th e  tw o  o b e lis k s  e r e c te d  b y  P h e r o s . N e ith e r  can  

th e  L a t e r a n  o b e lis k , w h ic h  is  sa id  to  h a v e  b e e n  b ro u g h t fro m  

H e lio p o lis , h a v e  b e e n  o n e  o f  P h e r o s ’ o b e lis k s ;  fo r  th is  is  

sa id  t o  b e  th e  la r g e s t  o b e lis k  in  th e  w o r ld , m e a su rin g  fro m  th e  

b ase  t o  th e  a p e x  1 0 5  fe e t  7  in ch e s, o r  1 5 0  c u b its . T h e  so le  

r e m a in in g  o b e lis k  a t  H e lio p o lis  is  6 7 £  fe e t  h ig h , a cc o rd in g  

to  P o c o c k ; so  th is  m a y  b e  o n e  o f  P h e r o s ’  o b e lisk s , th e  com 

p a n io n  t o  th e  C ito r io  o b e lisk . I f  so , o n e  o f  th e  o b e lisk s  o f  

P h e r o s , e re c te d  a t  H e lio p o lis , w i l l  b e  10 0  c u b its  h ig h , an d  

th e  o th e r  r a th e r  le ss  in  h e ig h t. S o  w ill  o n e  o f  th e  o b e lisk s  

e r e c te d  b y  S e so stris  a t  th e  L u x o r  e q u a l 1 2 0  c u b its  in  h e ig h t, 

a n d  th e  o th e r  r a th e r  less.

I f  th e  c u b it  o f  D io d o ru s  b e  co n sid ered  e q u a l to  th e  c u b it  o f  

H e ro d o tu s , o r  o f  B a b y lo n , w e  ca n  m ea su re  th e  le n g th  o f  th e  

sh ip  o f  c e d a r  w o o d  b u i lt  b y  S e so stris .

D io d o ru s  in fo rm s u s  th a t  S e s o s tr is  h a v in g  c o n s tru c te d  a  

sh ip  o f  cedar* w o o d , 28 0  c u b its  lo n g , lin e d  th e  in s id e  w ith  

s ilv e r , a n d  th e  o u tsid e  w ith  g o ld , m a d e an  o ffe r in g  o f  i t  to  

th e  g o d  w h o m  th e y  a d o re  a t  T h e b e s .

2 8 0 x 8 * 4 3  in c h e s  = 1 9 6 * 7  fe e t  E n g lis h  fo r  th e  le n g th  o f  

S e s o s tr is ’  sh ip .

N o w  th e  G ip s y  Q u e e n , an  iro n  ste a m e r b u ilt  on  th e  b a n k s  

o f  th e  T h a m e s , m ea su res  in  le n g th  fro m  th e  figu re*h ead  to  

th e  ta ffra il, 1 9 7  fe e t  6 in ch e s, a n d  b e tw e e n  th e  p erp en *  

d icu la rs  1 7 5  fe e t .  B r e a d th  b e tw e e n  th e  p a d d le-b o x e s, 24 

fe e t . B u r d e n  4 9 6  to n s. E n g in e s  2 4 0  horse p o w er.

W h a t  is  g e n e r a l ly  c o n sid e re d  a s  c o n s t itu t in g  a  h o rse  

p o w e r  is  a  p o w e r  to  ra ise  1 3 0  p o u n d s 10 0  fe e t  in  o n e 

m in u te .

T h e  p r ie s ts  to ld  H e ro d o tu s  th a t  S e s o s tr is  w a s th e  firs t  

k in g  w h o , p a ssin g  th ro u g h  th e  A r a b ia n  G u l f  w ith  a  fle e t
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o f  lo n g  sh ip s, su b d u ed  th o se  n a tio n s  th a t in h a b it  t h e  m  

S ea .

T h e  m a teria ls  fo r  sh ip s w e re  fo rm e r ly  tra n sp o rted  overhead 

from  G a z a  to  t l ie  B e d  S e a , h a v in g  b een  o r ig in a lly  b ro u g h t 

from  M o u n t L e b a n o n . T h is  is  a  com m on  o c c u rr e n c e  a t  the 

p re se n t d a y  on  th e  sh o res o f  th e  B e d  S e a , w h e re  n o  tree 

g ro w s. L a  hord e m en tio n s  th a t  s c a r c e ly  a  y e a r  e la p s e s  in 

w h ich  th e  tim b ers  o f  v e sse ls  m a y  n o t  b e  seen  p a s s in g  in  

s in g le  p ieces, th ro u g h  th e  s tr e e ts  o f  S u e z , on t h e ir  w a y  to 

th e  sh o re, in  o rd e r  to  b e  p u t  to g e th e r  a n d  la u n ch ed .

I n  th is  m an n er, th e  c e d a r  sh ip  o f  S e s o s tr is  m ig h t  h a v e  

b een  b u ilt  on  th e  sh o res o f  th e  B e d  S e a  w ith  t h e  c e d a rs  o f  

L e b a n o n .

N e c u s , th e  eon o f  P sa m m itic h u s , w a s  th e  first, a c c o r d in g  to  

H e ro d o tu s, w h o  a tte m p te d  to  d ig  a  can al fro m  th e  N i le  to  

th e  B e d  S e a , w h ich  w as a fte rw a rd s  co m p leted  b y  D a r iu s , th e  

P e r s ia n ;  so b ro a d  th a t  tw o  vessels co u ld  e a s ily  sa il o n  i t  

to g e th e r . I t  e x te n d e d  from  a  l i t t le  a b o v e  B u b a s t is ,  n o t  fa r  

from  th e  m o d ern  G r a n d  C a ir o , on  th e  N ile , to  P a tu r a o s , a  

c i t y  o f  A r a b ia  on  th e  l i e d  S e a , n ea r th e  p rese n t S u e z , a b o u t 

fo u r  d a y s ’  sa il. S tra b o  s a y s  th is  can al w a s firs t  c u t  b y  

S eso stris , b e fo re  th e  T ro ja n  w a r, a n d  th a t  i t  te rm in a te d  a t 

th e  c i t y  A r s in o e , o r  C le o p a tr is . H o  m a k e s i t  1 0 0  c u b its  

broad. P l in y  m a k e s  i t  10 0  fe e t  b ro a d , and  3 0  d eep . B o t h  

th ese  a u th o rs  sa y  th a t  D a r iu s  w a s  p re v e n te d  fro m  fin ish in g  

th e  ca n a l, from  an  a p p reh en sio n  th a t  th e  B e d  S e a , b e in g  

h ig h e r  than  th e  lan d  o f  E g y p t ,  i f  le t  in  w o u ld  in u n d a te  th e  

c o u n try  an d  sp oil th e  w a te rs  o f  th e  N ile . T h is  c a n a l w a s  

fin ish ed  o r  re n e w e d  b y  th e  P to le m ie s . I t  w a s c le a n e d  b y  

T r a ja n , and  a fte rw a rd s  resto red  b y  th e  A r a b s  in  th e  t im e  o f  

O m a r. I t  is  n o w  ch o k ed  u p ; an d  th e  tra d e  b e tw e e n  C a ir o  

a n d  S u e z  is  c a rrie d  on  b y  carav a n s.
H e ro d o tu s  s a y s  12 0 ,0 0 0  m en  p erish ed  in  d ig g in g  th is  

can al u n d e r N e c u s . T h e  k in g  b e in g  h in d ered  from  fin ish in g  

i t  b y  an  o ra c le , b u ilt  a  n u m b er  o f  sh ip s, p a r t ly  on th e  M e d ite r *  

ran  can , w h ich  H e ro d o tu s  c a lls  th e  N o r th  S ea , and p a r t ly  o n  

th e  A r a b ia n  G u lf .  S o m e  o f  th e se  ho ord ered  to sa il ro u n d  

A f r ic a ,  w h ich  v o y a g e  th e y  perfo rm ed.
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N a p o le o n , a cco m p an ied  b y  th e  F r e n c h  e n g in e e rs  in  1 7 9 9 , 

m a d e a  s u r r e y  o f  th e  S u e z  can al. H e  w a s  th e  firs t to  d is

c o v e r  th e  u n d o u b te d  tra c e s  o f  th e  ca n a l o f  S e so str is , w h ich  

h e  fo llo w e d  fro m  th e  n o rth e rn  p o in t o f  th e  G u l f  o f  S u e z  fo r  

se v e ra l le a g u e s , an d  fo u n d  th a t  t h e y  w e r e  lo s t  in  th e  d r y  

b asin  o f  th e  B it t e r  L a k e s . T h is  a n c ie n t w o r k  e x te n d s  in  a  

d ire c t  l in e  n o rth , th r o u g h  th e  tro u g h  o r  v a lle y , fo r  13^- 

E n g lis h  m iles. T h e  w a lls  o f  th e  ca n a l a re  o f  so lid  m a so n ry , 

fr o m  6 to  1 6  fe e t  d e e p , a n d  th e  sp ace b e tw e e n  th e m  is  14 6  

E n g lis h  fe e t . S tr a b o  s ta te s  i t  a t  1 5 0  fe e t. T h e  b re a d th  a t  

th e  b o tto m  o f  th e  c a n a l, a cc o rd in g  to  th e  p lan , is  n o t g iv e n  ; 

b u t  a s  th e  b a n k s a re  in c lin e d , th is  b re a d th  m a y  h a v e  b een  

a b o u t h a l f  a  sta d e , 20 0 c u b its , o r  140^- E n g lis h  fe e t.

T h e  b e d  o f  th e  ca n a l h a s b een  raised  b y  sand  an d  ea rth , 

w a sh e d  in to  i t  b y  th e  to r r e n ts ;  an d  a  n e w  a n d  h ig h e r  b ed  

h as b een  c u rio u s ly  co n so lid a te d  b y  n a tu ra l m ean s fro m  th e  

e ffe c t  o f  ca lcareo u s filtra tio n s . T h e  F r e n c h  e n g in eers  d u g  

th r o u g h  th e  fic tit io u s  b e d , a n d  fo u n d  th e  rea l b ed  fo u r  o r  

fiv e  fe e t  b en eath  it . T h e y  th e n  d e te c te d  th e  a rtific ia l com 

p o sitio n  em p lo y e d  b y  th e  a n c ie n t e n g in e e rs  fo r  re ta in in g  th e  

w a te r s  o f  th e  ca n a l, w h ic h  th e y  fo u n d  to  co n s is t o f  m o ist 

sa lin e  san d , e a r th y  c la y , a n d  g y p su m .

T h e  F r e n c h  lin e , r e s u ltin g  fro m  J a c o t in ’s  s u r v e y , p asses 

th ro u g h  th e  b ed  o f  th e  B it t e r  L a k e s , th e  la k e  E l  T im s e h , 

th e n c e  to  th e  m a rsh y  g ro u n d s o f  E l  K a r e s li  (n e a r ly  on  a  

le v e l  w ith  th e  R e d  S e a ) , th e n c e  to  D a r  E l  C a sse h , a f te r 

w a rd s  to  E l  D o w a d e ; th e n ce  th e  lin e  fo llo w s th e  traces o f  

th e  o ld  ca n a l, an d  th e  ru in s o f  th e  w a ll o f  d efen ce  o f  S eso s

tr is , in  a  d ire c t lin e , th e  g ro u n d  b e in g  sa n d y , an d  lo w e r  th a n  

th e  R e d  S e a ; h en ce  to  th e  o cca s io n a lly  flooded  s tr ip  o f  lan d  

b y  L a k e  M e n z a le h , w h e re  th e  e x c a v a tio n  o f  th e  a n c ie n t can al 

rea p p ears in  a  s a n d y  v a l l e y ; th e n c e  to  th e  e n tra n ce  o f  T in e h , 

p a ssin g  b e tw e e n  F a r a m a h  an d  P e lu s iu m , w h e re  th e  lan d  

( h a v in g  g r a d u a lly  d e c lin e d , u n o b s tru c te d ly , th e  w h o le  w a y  

fro m  E l  K a r e s h ) is  2 9  fe e t  6 in ch e s lo w e r  th a n  th e  R e d  

S e a .

T h e  le n g th  o f  th is  lin e  is  85 m iles  (b e in g  p ro lo n ge d  to  

s a v e  ex p en se).
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L in a n t ,  a n  e n g in e e r  w h o  s u r v e y e d  th e  Is th m u s in  1 8 4 1 - 2 ,  

co n firm s th e  r e p o rt an d  s u r v e y  o f  J a c o t in  a n d  th e  F r e n c h  

e n g in e e rs  o f  1 7 9 9 ;  a n d  reco m m en ds th e  sam e lin e , b o th  on  

a cc o u n t o f  its  p r a c tic a b ility  an d  eco n o m y.

A n  iro n  steam  y a c h t  fo r  th e  P a c h a  o f  E g y p t  w a s  la u n c h e d  

fro m  th e  b a n k s  o f  th e  T h a m e s  a t  B la c k w a li ,  in  1 8 5 1 .  B u r 

th e n  22 0 0  ton s. D im e n sio n s, —  le n g th  b e tw e e n  th e  p e rp e n 

d icu la rs  2 8 2 f e e t ;  le n g th  o f  k e e l fo r  to n n a g e  2 5 8  f e e t ;  

b re a d th  fo r  to n n a g e  4 0  f e e t ; d ep th  in  h o ld  3 9  f e e t ; d r a u g h t 

o f  w a te r  1 8  fe e t . M a c h in e ry  80 0 h o rse-p o w er. S h e  is  

p ie rc e d  fo r  th e  fo llo w in g  n u m b er o f  g u n s :  —  S p a r  d e c k , 

t w e lv e  1 0 -in c h  8 4 -p o u n d ers b ro ad sid e, 5 6  c w t . ; s p a r  d e c k , 

t w e lv e  1 0 -in c h  8 4 -p o u n d ers p iv o t  g u n s , 8 5  c w t ; m a in  d e c k , 

fo u rte e n  10 -in c h  3 2 -p o u n d ers  b ro ad sid e, 5 6  c w t  C o n 

stru c te d  o ste n s ib ly  fo r  a  y a c h t ,  sh e ca n  b e  tu rn e d  in to  th e  

m o st p o w e r fu l s team er a flo a t fo r  w a r  purposes.

L e n g t h  b e tw e e n  p e rp en d icu la rs  =  28 2 f e e t  

2 8 1  fe e t  =  1 stad e

=  4 0 0  c u b its .

L e n g t h  o f  th e  c e d a r  sh ip  o f  S eso stris  =  28 0 cu b its .

T h e  G r e a t  B r ita in  steam -sh ip  is  b u ilt  e n tir e ly  o f  iro n , 

w ith  th e  e x c e p tio n  o f  th e  flo o rin g  o f  h e r  d e c k s  an d  th e  flo o rs 

in g  an d  o rn a m en ta l p a rts  o f  h e r  cab in s. S h e  is  3 2 2  fe e t  in  

le n g th  fro m  fig u re-h e ad  to  ta flra il, a n d  5 0  fe e t  6 in c h e s  in  

b re a d th . S h e  is  re g is te re d  a t  3 5 0 0  to n s , so th a t  h e r  b u lk  

w a s  a t  th e  t im e  sh e  w a s la u n ch ed  n e a r ly  e q u a l to  a n y  tw o  

6team ers in  th e  w o rld . S h e  h a s  fo u r  d e ck s, th e  lo w e s t  o f  

w h ic h  is  o f  iro n . T h e  u p p e r  d e c k  is  flu sh  fro m  ste m  to  

s te rn , m ea su rin g  308 fe e t . S h e  h as fo u r  e n g in e s  o f  2 5 0  

h o rse  p o w e r  ea ch , a n d  is  f itte d  w ith  th e  A re h im e d ia n  s c r e w  

p ro p eller.

T h e  A m e r ic a n  o cea n  steam -sh ip  A r c t ic  is  3000 to n s  m ea 

su re m e n t ; le n g th  o f  k e e l  2 7 5  fe e t , o f  m ain  d e c k  2 8 4  fe e t . 

D r a u g h t  o n  h e r  tr ia l  tr ip  18  fe e t , w h en  fu lly  load ed  1 9 .  

T h e  d ia m e te r  o f  th e  w h ee ls  3 5 ^  fe e t. T h e  e n g in e s  w e ig h  

7 5 0  to n s ;  th e ir  b o ilers  c o n ta in  2 5 0  to n s o f  w a te r , o f  w h ic h  

th e y  e v a p o ra te  8000 g a llo n s  a n  h o u r , w ith  a  co n su m p tio n  o f  

2 £  to n s o f  a n th ra c ite  c o a l in  th e  sa m e tim «. I t  ta k e s  te n
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en gin eers a n d  a ssista n ts, 2 4  firem en , a n d  2 4  co a l h ea v ers , 

w o rk in g  in  th re e  g a n g s , w ith  r e la y s  o f  8 h o u rs ea ch , to  d i

re c t, fe e d , a n d  o p era te  th em .

T h e  le n g th  o f  th e  m ain  d e c k  e x c e e d s  1 sta d e  b y  3  fee t. 

T h e  d ia m e te rs  o f  th e  w h e e ls  e x c e e d  £  sta d e b y  £  o f  a  f o o t  

T h e  H im a la y a , b u ilt  o f  iro n , a t  B la c k b a ll ,  on  th e  b a n k s o f  

th e  T h a m e s , is  th e  la r g e s t  o cean  steam -sh ip  in  th e  w o rld . 

S h e  is  3550 to n s  re g is te r , e q u a l to  40 00 to n s b u rd e n , an d  is 

o f  th e  e x tra o rd in a ry  le n g th  o f  3 7 2  fe e t  9 inches. T h e  le n g th  

o f  th e  k e e l  is  311 f e e t ;  b re a d th  fo r  to n n a g e  4 6  fe e t  2 in c h e s ; 

d ep th  o f  h o ld  2 4  fe e t  9  in ch es. T h e s e  p ro p o rtio n s, w h en  

c o n tra ste d  w ith  th e  d im en sion s o f  o th e r  sh ip s, g iv e  a  g r e a t  

a d v a n ta g e , p a r tic u la r ly  in  le n g th , to  th e  H im a la y a ; fo r  e x 

a m p le , th e  D u k e  o f  W e llin g to n , a  scre w  lin e  o f  b a tt le  sh ip , 

o f  131 g u n s , a lth o u g h  o f  a  g r e a te r  b eam  and d e p th , is  in 

fe r io r  in  le n g th  b y  92 fe e t  to  th e  H im a la y a . T h e  iro n  sc re w  

ste a m e r G r e a t  B r ita in  is  4 0  fe e t  sh o rte r  th a n  th e  H im a la y a , 

w h ile  th e  A m e r ic a n  c lip p e r  sh ip  G r e a t  .R ep u b lic , r e c e n tly  

d e s tro y e d  b y  fire  in  N e w  Y o r k ,  w as 4 7  fe e t  less in  le n g th  

th a n  th e  H im a la y a . A lth o u g h  th e  H im a la y a  e x c e e d s  in  so 

la r g e  a  d e g re e  th e  le n g th  o f  th e  D u k e  o f  W e llin g to n , y e t  she 

is  in fe r io r  in  to n n a g e  to  th a t sh ip  b y  2 0 9  tons.

T h e  sp a r d e c k  o f  4 h e H im a la y a  is  flush fro m  ste m  to  

s te rn . A n  u n in te rru p te d  prom en ade o f  3 7 5  fe e t , o r  1 2 5  

y a r d s , is  h e re  p ro vid ed . T o  w a lk  ro u n d  th e  sp ar d e c k  p re

c is e ly  o n e-sev en th  o f  a  m ile  has to  b e  tra v ersed . T h e  en gin es 

a re  700 h o rse  p o w er. T h e  saloon , n e a r ly  10 0  fe e t  in  le n g th , 

w i l l  d in e  170 persons. T h e  b ed  ca b in s  a re  th e  la r g e s t  e v e r  

y e t  a p p ro p ria ted  to  m a rin e  tra v e lle rs .

T h e  C h in e s e  J u n k ,  la t e ly  a rr iv e d  in  L o n d o n  fro m  C h in a  

b y  th e  C a p e  o f  G o o d  H o p e , m easu res in  le n g th  1 6 5  f e e t ;  

h e ig h t  o f  s te rn , 4 0  f e e t ; b u rth e n  a b o u t 70 0  ton s. T h is  is 

th e  firs t  C h in e se  ju n k  th a t  h as b een  seen  in  E n g la n d ; 

h ith e rto  i t  h as b een  su p p osed  th a t C h in e s e  v e sse ls  w e r e  u n 

a b le  to  m a k e  e x te n s iv e  v o y a g e s , an d  th e re fo re  p re c lu d e d  

fro m  m a k in g  d isco veries . I t  is  n o w  p ro v e d  th a t  th e y  are  

c a p a b le  o f  c irc u m n a v ig a t in g  th e  g lo b e .

T h is  j u n k  sa ile d  from  C a n to n , ro u n d ed  th e  C a p e  o f  G o o d  

v o i. r. N
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H o p e , an ch o red  a t  S t .  H e le n a , th e n c e  v is ite d  N e w  Y o r k ,  

N o r th  A m e r ic a , a n d  u lt im a te ly  a rr iv e d  a t  L o n d o n .

T h e  la r g e s t  C h in e s e  ju n k s  a re  a b o u t 1000 to n s  b u rd en . 

T h e  C h in e se  r a r e ly  m a k e  lo n g  v o y a g e s , fo r  th o u g h  t h e y  h a v e  

b e e n  fo r  m a n y  c e n tu rie s  a cq u a in te d  w ith  th e  u se  o f  th e  co m 

p a ss, t h e y  seld o m  lo se  s ig h t  o f  th e  co a st. I n  t h e ir  tr a d in g  

to  S in g a p o re , B a ta v ia , a n d  N e w  H o lla n d , th e y  e m p lo y  a  

fo re ig n  m aster, w h o  is  g e n e r a lly  a  P o rtu g u e s e . T h e  C h in e s e  

th in k  th a t  th e  m a g n e tic  a ttra c tio n  is  to  th e  so u th , a n d  th e r e 

fo re  h a v e  th a t  en d  o f  t h e  n eed le  co lo u red  re d . T h e y  h a v e  

o n ly  tw e n ty - fo u r  p o in ts  in  th e ir  com pass. O n  th e  b o w s  a re  

p la ced  tw o  la r g e  e y e s . T h e r e  is , n e ith e r  in  th e  b u ild in g  n o r  

in  th e  r ig g in g  a n d  f it t in g  u p  o f  a  C h in e se  ju n k ,  o n e  s in g le  

th in g  w h ic h  is  s im ila r  to  w h a t  w e  se e  o n  bo ard  a  E u ro p e a n  

v e sse l. F r o m  h e r  p e cu lia r  fo rm , h e r  m ea su rem en t h a s n o t 

b e e n  a sce rta in e d , b u t  i t  is  su p p o sed  th a t sh e  m a y  m ea su re  

a b o u t 4 0 0  to n s , a n d  c a r r y  70 0 . T h e  fig u r e  o f  a  c o c k  is  o n e  

o f  th e  zo d ia ca l co n s te lla tio n s  o f  th e  C h in e se . I t  is  re p re 

se n te d  o n  th e  s te m  w ith  e x p a n d ed  w in g s.

A th en seu s th u s  d escrib es  a  sh ip  g iv e n  to  P h ilo p a te r  b y  

H ie ro , K i n g  o f  S y ra c u s e . I t  w a s  b u ilt  u n d e r  th e  c a re  o f  

A rc h im e d e s , a n d  its  tim b e rs  w o u ld  h a ve  m ade s ix t y  t r i

rem es. B e s id e s  b a th s  and  room s fo r  p le asu res o f  a ll  k in d s , i t  

h ad  a  l ib r a r y , a n d  a stro n o m ica l in stru m en ts , n o t fo r  n a v ig a 

tio n , a s  in  m o d e m  ship s, b u t  fo r  s tu d y , as  in  an o b se rv a to ry . 

I t  w as a  sh ip  o f  w a r , a n d  had e ig h t to w e rs , fro m  e a c h  o f  

w h ic h  sto n es w e re  th ro w n  a t  th e  e n e m y  b y  s ix  m en . I t s  

m a ch in es, lik e  m o d ern  can n o n s, co u ld  th ro w  sto n es o f 3 0 0  lbs. 

w e ig h t , a n d  a rro w s o f  18  fe e t  in  le n g th . I t  h ad  fo u r  a n ch o rs 

o f  w ood an d  e ig h t  o f  iron. I t  w a s c a lle d  th e  sh ip  o f  S y r a 

cu se , b u t  a fte r  i t  h ad  b een  g iv e n  to  P h ilo p a te r , i t  w a s  k n o w n  

b y  th e  n am e o f  th e  sh ip  o f  A le x a n d r ia .

T h e  r o y a l b a rg e , in  w h ic h  th e  k in g  an d  c o u rt  m o v ed  on  

th e  q u ie t  w a te rs  o f  th e  N i le ,  w a s  3 3 0  f e e t  lo n g , a n d  4 5  fe e t  

w id e . I t  w a s  fitte d  u p  w ith  s ta te  ro o m s a n d  p r iv a te  ro o m s, 

a n d  w a s n e a r ly  6 0  fe e t  h ig h  to  th e  to p  o f  th e  ro y a l a w n in g .

A c c o r d in g  to  P lu t a r c h , P to le m y  P h ilo p a te r  b u ilt  a  v e s s e l 

o f  fo r ty  b en ch e s  o f  oars, w h ich  w a s  4 2 0  fe e t  lo n g , a n d  7 2
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from  th e  k e e l to  th e  to p  o f  th e  po op, a n d  ca rrie d  4 0 0  sa ilo rs, 

besides 4 0 0 0  ro w e rs , a n d  n ea r 30 0 0  sold iers. P l i n y  sa y s  th a t  

it  h a d  f i f t y  b e n c h e s ; a n d  he m en tio n s a n o th e r  o f  P to le m y  

P h ila d e lp h u s  w ith  fo r ty .

T r a ja n  se le c te d  L a k e  A r ic in u s  (n o w  th e  L a k e  o f  N e m i)  

as th e  scen e  o f  h is  r e tr e a t  fro m  th e  care  o f  g o v e rn m en t. 

T h is  la k e  is  a t  th e  d ista n ce  o f  a b o u t f ifte e n  m iles  fro m  R o m e , 

in  th e  v ie in ity  o f  th e  A p p ia n  W a y ,  a n d  is  su rro u n d ed  w ith  

h ills  c o v e r e d  w ith  tre e s , a n d  a lw a y s  v e rd a n t. T h e  atm o sp h ere 

is  s a lu b r io u s  a n d  te m p e ra te , th e  so il fe r t ile , a n d  th e  s ce n e ry  

m o st b e a u tifu l, b o a s tin g , a m o n g  o th e r  a ttra c tio n s , o f  th e  

g r o t to  a n d  fo u n ta in  o f  E g e r ia ,  so  c e le b ra te d  in  th e  t im e  o f  

N u m a  P o m p iliu s . T h e  la k e  its e lf  is  v e r y  d ee p , a n d  th e  

w a te r  c le a r  a s  c ry s ta l. I t  w a s  h e re  T r a ja n  c a u se d  to  b e  

c o n s tru c te d  a  sh ip  o r  b a rk  o f  an  im m en se s ize , co m p o sed  o f  

th e  m o st d u ra b le  a n d  e x p e n s iv e  tim b e r, on  w h ic h  a  p a la ce , 

d e c o ra te d  an d  a d o rn ed  in  a  m a g n ifice n t m a n n er, w a s  erected . 

T h e  r o o f  w a s  s u p p o rte d  an d  orn a m en ted  w ith  m a ssive  b ea m s 

o f  b r a s s ; th e  p a v e m e n t w a s  in la n d  w ith  sto n es o f  th e  m ost 

v a r ie d  a n d  b e a u tifu l c o lo u r s ;  a n d  th e  E g e r ia n  w a te r  w a s 

c o n d u c te d  b y  le a d e n  p ip e s  in to  th e  v e s s e l, w h e re  i t  fo rm ed  a  

r e fre s h in g  fo u n ta in . T h e  sh o res o f  th e  la k e  w e re  la id  o u t in  

g a r d e n s , p la n te d  w ith  a  d iv e r s ity  o f  tr e e s  a n d  sh ru b s ,, and  

in te r s e c te d  w ith  s e rp e n tin e  w a lk s . E v e r y t h in g  th a t  im ag in a 

tio n  c o u ld  s u g g e s t  w a s  e ffe cted  to  im p ro v e  an d  a ssist th e  

n a tu r a l b e a u tie s  o f  th e  p la ce . T h e  b a r k  w a s m o o red  in  th e  

c e n tr e  o f  th e  la k e , a n d  w a s b u i lt  w ith  th e  g r e a te s t  s tre n g th  

a n d  s o lid it y ;  th e  p la n k s  w e re  o f  e x tr a o rd in a r y  th ic k n e s s , 

a n d  fa ste n e d  n o t o n ly  w ith  n a ils , o f  w h ic h  g r e a t  q u a n titie s  

w e r e  u se d , b u t  a lso  b y  sm a lle r  p la n k s  in s e rte d  in  g r o o v e s , 

a n d  s e c u re d  in  th e  m o st e ffe ctu a l m a n n er. T h e  o u tsid e  w a s  

sh eath ed  w ith  p la te s  o f  lea d  o f  a  d o u b le  th ic k n e s s  w h e r e  e x 

p o sed  to  th e  a ctio n  o f  th e  w a te r , a n d  b e tw e e n  th e  p la n k s  

a n d  s h e a th in g  w e r e  p la ce d  w o o lle n  c lo th s  sa tu ra te d  w ith  o il 

a n d  p itc h , in  o rd er to  p re se rv e  th e  tim b ers  from  th e  w a te r . 

T h e  w h o le  s tr u c tu re  w a s m ost m a g n ifice n t, an d  w e ll  fitte d  fo r  

th e  re tir e m e n t o f  a  p rin ce. I t  w a s , h o w e v e r , in  su cce e d in g  

a g e s , a n d  d u r in g  th e  ty r a n n y  an d  m isg o vern m en t, th e  w a rs
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a n d  tro u b le s , th e  b arb a ria n  in road s, an d  th e  fa ctio u s  d issensions 

th a t r a v a g e d  I t a ly  an d  th e  tr ib u ta r y  s ta te s , a n d  w h ich  caused  

th e  fa ll o f  th e  R o m a n  E m p ire , n e g le c te d  a n d  su ffe red  to  fa ll 

in to  d e ca y . T im e  a n d  sto rm s g r a d u a lly  red u ce d  i t  to  ru in s, 

an d  i t  e v e n tu a lly  su n k  to  th e  b o tto m  o f  th e  la k e , w h e re  it  

s till  rem ain s im bed d ed  an d  a lm o st fo rg o tten .

M a rch i, in  h is a cco u n t o f  h is d e sce n t in  a  d iv in g -m a ch in e , 

sta te s  th a t  i t  w as th en  (a. d. 1 5 3 5 )  1 3 4 0  y e a rs  o r m o re  sin ce 

th e  b a r k  w a s  su b m ersed  a t  th e  sp o t w h e re  i t  th e n  rem ain ed  

s u n k , a t  a  g r e a t  d e p th , b y  th e  ea ste rn  ed g e  o f  th e  la k e . H e  

c o n tr iv e d  to  m ea su re  th e  b a rk , w h ic h  h e  fo u n d  to  b e , in 

E n g lis h  m e a su re , a b o u t 50 0  f e e t  in  le n g th  b y  2 7 0  in  b re a d th , 

a n d  60 in  d ep th . I f  w e  co m p a re  th e se  d im en sio n s w ith  a  

B r it is h  m a n -o f-w a r, w e  sh a ll h a ve  som e id e a  o f  th e  im m en se 

size  o f  th e  flo a tin g  v e sse l, an d  o f  th e  im p o rta n ce  o f  th e  b u ild 

in g  e re c te d  on  it. T h e  le n g th  o f  a  f irs t-ra te  sh ip  o f  w a r  o f  

12 0  g u n s  is  a b o u t 20 5 fe e t  (o r  tw o  fifth s  o f  th a t  o f  T r a ja n ’s 

f lo a tin g  p a la c e ) , an d  th e  b re ad th  5 3  fe e t , b e in g  less  th an  

o n e -fifth  th e  d im en sion s o f  th e  b a rk .

T h is  flo a tin g  p a lace  has r e c e n t ly  b een  ra ise d  u p ;  th e  

tim b e rs , w h ich  w e re  o f  c y p re s s  a n d  la rch , w e re  fo u n d  soun d 

a fte r  14 0 0  y e a r s ’ im m ersion .

Ordinates of the Obelisk.

Fig. 5 7 c. L e t  abcd re p re se n t th e  fo u r  sid es o f  a n  o b e lisk , 

h a v in g  th e  tw o  g r e a te r  sides ad, bc, e q u a l, a n d  th e  tw o  less

▲  B

Fig. 57.
sides, a b , D C , a lso  e q u a l. T h e  g r e a te r  sq u a re  e q u a ls  th e
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square of the greater sid e, a n d  the less  sq u a re  the sq u a re  of the less side.

T h e  following calculations are made for two square obelisks, one having the square of the greater side greater than the 
b ase  of the obelisk; the other having the square of the less 
sid e less than the base of the obelisk abcd.

T h e  d ifferen ce  o f  th e  sq u ares  

=  ■§■  th e  p e rim eters  o f  th e  2  sq u ares x  -J- th e ir  d ifferen ce ,= the perimeters x their difference = the rectangle by the sum of the two sides of the squares 
and their difference.

T h e  r e c ta n g le  o f  th e  su m  a n d  d ifferen ce  o f  th e  sides o f  

tw o  sq u a res, o r  th e  re c ta n g le  o f  th e  su m  a n d  d ifferen ce  o f  the 

t w o  o rd in a tes , =  th e  d ifferen ce  o f  th e ir  sq u a re s, o r  sectio n al 

a v is  o f  th e  o b elisk .

F ig . d. ab, ac, are two squares,
re c ta n g le d  p a ra lle lo g ra m  f h  +  re c ta n g le d  p a ra l

le lo g ra m  H E =  th e ir  d ifferen ce ,FOorDE the difference of their sides, FGXFB+DBXEC=FH+DC 
or fB + ECX FG or DE=FH + DC.

L e t  af=6, ag=4,
then af*— ag*=6*— 4* = area hf+he=6 x 2 +  4  x  2 =  12  + 8=20 square units.

T h u s  th e  o rd in a tes 6 * — 4 * =  a  lin e  o f  2 0  sq u a re  u n its  =  a  

l in e  o f  th e  le n g th  o f  20  lin e a r  u n its  =  th e  a x is  in terce p te d  

b y  th e  tw o  o rd in a tes 6  an d  4.

Fig. e . L e t  th e  sid es o f  th e  sq u a re  o rd in a tes  b e  18  and 1 2 ; 

1 8 * - 1 2 s =  3 2 4 - 1 4 4  =  18 0 , a n d  6 x  18  +  1 2  =  18 0  =  a x is  

in te rce p te d  b y  th e  tw o  ord in ates.

W h e n  th e  d ifferen ce  o f  th e  tw o  o rd in a tes =  1 ,  th e  sum  o f  

th e  tw o  o rd in a tes =  th e  d ifferen ce  o f  th e ir  s q u a r e s :

A s  10* = 1 0 0  2 3 * =  529

9 * =  8 1  2 2 * = 4 8 4

1 9  =  1 9  4 5  =  4 5

W h e n  th e  d ifferen ce  o f  th e  tw o  o rd in ates =  2, tw ic e  th e  

su m  o f  th e  tw o  o rd in a tes =  th e  d ifferen ce o f  th e ir  squ ares.
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A s ,  1 0 * =  10 0  2 3 * = 5 2 9

8 * =  6 4 2 1 * = 4 4 1

2 x 1 8  =  3 6  2 x  4 4  =  88.

W h e n  th e  d ifferen ce  o f  th e  tw o  o rd in a tes =  3 , th re e  times 

th e  su m  o f  th e  tw o  ord in ates =  th e  d ifferen ce  o f  th e ir  s q u a re s :

A s ,  23* =  5 2 9  232* =  5 3 8 2 4

2 0 * = 4 0 0  2 2 9 * = 5 2 4 4 1

3  x  4 3  =  1 2 9  3 x 4 6 1  =  13 8 3 .

W h e n  th e  d ifferen ce  o f  th e  tw o  o rd in ates =  n , th e n  »  tim es 

th e  sum  o f  th e  tw o  o rd in a tes =  th e  d ifferen ce  o f  th e ir  sq u a re s ; 

o r  th e  d iffe re n ce  o f  th e  tw o  o rd in a tes =  2  n t im es th e  g rea te r  

o rd in a te  less a * , o r  =  2 n  tim e s  th e  le ss  o rd in a te  +  * * :

A s ,  2 3 * = 5 2 9  

1 7 * = 2 8 9

6 x 4 0  = 2 4 0 = 1 2  x  23  — 6 * = 1 2  x  1 7  +  6*

2 3 * = 5 2 9  

15*  =  2 2 5

8 x 3 8  = 3 0 4 = 1 6  x 2 3 - 8 * = 1 6 x  1 5  +  8*.

Obelisks.

W e  sh a ll q u o te  fro m  th e  “  L ib r a r y  o f  E n te r ta in in g  K n o w 

le d g e ”  som e e x tr a c ts  and  th e  d im en sio n s o f  th e  E g y p t ia n  

o b e lisk s  n o w  a t  R o m e .

“  O f  a ll  th e  w o r k s  o f  E g y p t ia n  a r t ,”  s a y s  th e  w r ite r , “  w h ic h , 

b y  th e  s im p lic ity  o f  th e ir  fo rm , th e ir  co lo ssa l size  a n d  u n ity , 

a n d  th e  b e a u ty  o f  th e ir  sc u lp tu re d  d eco ratio n s, e x c ite  o u r  

w o n d e r  a n d  a d m ira tio n , n o n e c a n  b e  p u t  in  com p ariso n  w ith  

th e  o b elisk s. A s  la s t in g  reco rd s o f  th o se  a n c ie n t m o n arch s, 

w h o se  n am es an d  tit le s  a re  sc u lp tu re d  on  th em , th e y  possess 

a  h ig h  h is to rica l v a lu e , w h ic h  is  in crea sed  b y  th e  fa c t  th a t  

som e o f  th e  m o st re m a rk a b le  o f  th e se  v e n e ra b le  m o n u m en ts 

n o w  ad o rn  th e  R o m a n  c a p ita l. T h e  Caesars seem  to  h a v e  

v ie d  w ith  on e a n o th e r  in  tra n sp o rtin g  th e se  en orm ou s b lo ck s  

fro m  th e ir  n a tiv e  so il ; an d  s in ce  th e  r e v iv a l  o f  th e  s tu d y  o f  

a n tiq u it ie s  in  R o m e , th e  m o st e n lig h te n e d  o f  h e r  p o n tiffs
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h a v e  e r e c te d  th o se  w h ic h  h ad  fa lle n  d o w n  a n d  w e r e  ly in g  on  

th e  g r o n n d  in  fra g m en ts .

“  A n  o b e lis k  is  a  s in g le  b lo c k  o f  g ra n ite , c u t  in to  a  q u a d rila 

te r a l  fo rm . T h e  h o rizo n ta l w id th  o f  ea ch  sid e d im in ish es 

g r a d u a lly , b u t  a lm o st im p e rc e p tib ly , fro m  th e  b a se  to  th e  to p  

o f  th e  s h a ft, w h ic h  is  c ro w n e d  b y  a  sm a ll p y ra m id . M o s t  

o b e lis k s , o f  w h ic h  a n y  a c c u r a te  d im en sio n s h a v e  b e e n  g iv e n , 

h a v e  o n ly  th e  o p p o site  p a irs  o f  sid es e q u a l ; o n e  p a ir  o fte n  

e x c e e d in g  th e  o th e r  in  th e  h o r iz o n ta l b re a d th  b y  6 o r  7 

in c h e s , o r  e v e n  m o re  th a n  a  fo o t. A s  an  o b e lis k  r ises  from  

its  b a s e  in  o n e co n tin u o u s  u n b ro k e n  lin e , th e  e y e , a s  i t  

m ea su res  i t s  h e ig h t  b y  fo llo w in g  th e  c le a r ly  d efin ed  ed g e s, 

m e e ts  w ith  n o  in te rru p tio n , w h ile  th e  a b se n ce  o f  a ll  sm all 

lin e s  o f  d iv isio n  a llo w s  th e  m in d  to  b e  fu l ly  im p ressed  w ith  

th e  co lo ssa l u n it y  o f  th e  m ass.

“  I t  w o u ld  a p p e ar, fro m  th e  in sp ectio n  o f  th e  g r e a t  g a te w a y  

o f  th e  L u x o r ,  fro m  th e  rem ain s  o f  H e lio p o lis , an d  th e  tw o  

o b e lisk s  a t  A le x a n d r ia , th a t  t h e y  w e r e  p r in c ip a lly  u sed  in  

p a irs , a n d  p la ce d  on  ea ch  sid e  o f  th e  p ro p y la , o r  g r e a t  en tran ce  

o f  a  te m p le . B u t  th e y  w e r e  a lso  p la ce d  o cca s io n a lly  w ith in  

th e  in te r io r  o f  th e  te m p le s , b u t  s t i ll  in  fr o n t  o f  g a te w a y s , as 

a t  C a r n a k ; j u s t  a s  sm a ll o b e lisk s  a re  said  to  b e  fo u n d  w ith in  

th e  r o c k -c u t  te m p les  o f  E llo r a .

“  O f  th e  tw o  o b e lisk s  a t  A le x a n d r ia  o n ly  o n e is  s ta n d in g . 

B u t  t h e y  m u st h a v e  b een  b o th  s ta n d in g  w h e n  A b d - e l - L a t i f  

w r o te , a b o u t th e  c lo se  o f  th e  tw e lf t h  c e n t u r y ; fo r  h e  s a y s  h e  

s a w  tw o  o b e lisk s  n e a r  th e  sea, w ith o u t m a k in g  a n y  m en tio n  

o f  o n e o f  th e m  b e in g  on  th e  g r o u n d ; th o u g h  w h e n  h e  sp ea ks 

o f  th e  tw o  o b e lisk s  o f  H e lio p o lis  h e  ta k e s  care  to  sa y  th a t  

o n e  o f  th e m  h ad  fa lle n .

“  T h e  L a te r a n  o b e lis k  n o w  stan ds b e fo re  th e  n o rth  p o rtic o  

o f  th e  L a te r a n  ch u rch  a t  B o rn e , w h e re  i t  w a s  p la ced  in  

15 8 8  a. D. T h is  is  th e  h u g e s t  o f  a ll  th e  B o m a n  o b elisk s , 

a n d  p erh a p s th e  la r g e s t  in  th e  w o rld . I t  is  th e  sam e w h ic h  

th e  E m p e r o r  C o n s ta n tiu s  e re c te d  in  th e  C ir c u s  M a x im u s. 

M e r c a ti ,  w h o  c a r e fu lly  m easu red  i t  w h e n  ly in g  on  th e  g ro u n d , 

s a y s  i t  w a s  b ro k e n  in to  th re e  p ieces. T h e  w h o le  le n g th  o f  

th e  th re e  p a rts  w a s  14 8  B o m a n  p a lm s ; b u t  th e  b ase  o f  th e
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lo w e s t  p a rt w a s so  m u ch  d am ag ed  th a t  i t  w a s  n e ce ssa ry  to 

ta k e  o f f  fo u r  p a lm s b e fo re  i t  co u ld  b e  s a fe ly  s e t  on  its  p ed esta l. 

T h is  red u ce s th e  le n g th  o f  th e  sh a ft to  14 4  p alm s, o r  1 0 5  fe e t 

7  in ch es E n g lis h . T h e  w h o le  h e ig h t, w ith  th e  p e d e sta l and 

o rn a m en ts a t  th e  to p , is  a b o u t 1 5 0  fe e t. T h e  sid es o f  th e  

o b e lisk  a re  n o t a ll  o f  e q u a l b re a d th . T h e  w id th  o f  th e  n o rth  

a n d  so u th  sides (a s  th e y  n o w  sta n d ) a t  th e  b ase  is  9  fe e t  

8 £  in c h e s ; th e  w id th  o f  th e  sam e sid es b e lo w  th e  p y ra m id a l 

to p  is  6  fe e t  9^ in ch es. T h e  tw o  o th e r  sid es a t  th e  b a se  and 

to p  a re  re s p e c tiv e ly  9  fe e t  a n d  5  fe e t  8 in ch es. T h e  o b e lisk  

is  o f  S y e n e  g ra n ite . T h e  w h o le  su rfa ce  from  th e  b ase  t o  th e  

v e r y  p o in ted  to p  is  c o v e re d  w ith  e x q u is ite  sc u lp tu re s , su p erio r  

t o  th o se  o f  th e  o th e r  o b e lisk s  a t  B o rn e .”

L e t  u s  fin d  a  u n it  su ch  th a t th e  d ifferen ce b e tw e e n  th e  

sq u ares  o f  th e  base an d  to p  o rd in a tes  sh a ll e q u a l th e  h e ig h t  

o f  th e  sh a ft  in te rce p te d  b y  th e se  o rd in ates. S u c h  a  u n it  fo r  

th e  L a te r a n  o b e lisk  w ill  =  6 in ch es E n g lis h .

E ls e w h e r e  i t  is  said th e  p y ra m id a l to p  o f  th e  L a te r a n  

o b e lis k  su rp asses th e  w id th  o f  th e  b a se  b y  a b o u t o n e -th ird .

p. i.
S o , fro m  th e  e n tir e  h e i g h t ...................10 5  7

D e d u c t  fo r  th e  p y ra m id , s a y  . . .  8 1

T h e n  th e  h e ig h t  o f  th e  sh a ft =  9 7  6

p. x.
1 s t  b a se  o rd in a te  = 9  8J- =  1 9 ‘4 3  u n its

1 s t  to p  o rd in a te  =  6 9 | =  13 *55  ,,

an d  = 3 7 7

13*55* = 1 8 3  

2 )1 9 4

H e ig h t  =  9 7  fe e t  

M e a su re d  h e ig h t  =  9 7  j  fe e t.

T h e  o rd in ates on  th e  tw o  o th e r  sid es are,

p . i .
2n d  base o rd in a te  =  9 0 =  18  u n its ,

2 n d  to p  o rd in a te  =  5  8 =  11*3 3  ,,
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a n d  18  = 3 2 4

1 1 -33S = 128  

2 )1 9 6

H e ig h t  =  98 fe e t  

M e a s u re d  h e ig h t =  9 7£  fe e t.

T h e  w h o le  h e ig h t o f  th e  o b e lisk  a t  p resen t

=  10 5  fe e t  7  in ch e s  =  1 4 4  R o m a n  palm s, 

an d  1 0 5 a  f e e t  =  1 5 0  c u b its  =  a  stad e.

T h e  w h o le  h e ig h t, w ith  p e d esta l and o rn am en ts, =  1 5 0  fee t.

T h e  a d d itio n  o f  4  p a lm s, fo r  th e  p a rt c u t  o ff, w o u ld  m a k e 

th e  o r ig in a l h e ig h t  o f  th is  o b e lisk  =  1 5 4  c u b its . T h e  u n it  =  

6  in c h e s , o r  n e a r ly  so , fo r  th e  tw o  d iffe re n t sides o f  th e  ob elisk .

T h e  h e ig h t  o f  th e  a p e x  o f  th e  o b e lisk  a b o v e  th e  to p  o f  th e  

s h a ft, o r  base o f  th e  p y ra m id , co rresp o n d in g  to  th e  tw o  

g r e a te r  sides w il l  = 1 8 3  u n its . T h e  h e ig h t  o f  th e  a p e x  fo r  

th e  o th e r  tw o  sid es a b o v e  th e  sh a ft  w i l l  = 1 2 8  u n its . D i f 

fe re n ce  =  5 5  u n its , o r  27-J- fe e t.

P l in y ,  sp e a k in g  o f  th e  tw o  la r g e  o b e lisk s  in  h is tim e , one 

o f  w h ic h  sto od  in  th e  C a m p u s  M a r tiu s , an d  th e  o th e r  in  th e  

C ir c u s  M a x im u s , th e  la tte r  b e in g  th e  L a te r a n  o b e lisk , sa y s , 

“  T h e  in scrip tio n s  on  th em  co n ta in  th e  in te rp re ta tio n  o f  th e  

la w s  o f  n a tu re , th e  re su lts  o f  th e  p h ilo so p h y  o f  th e  E g y p t ia n s .”

O n  first b e h o ld in g  th e se  o b elisk s, w ith  th e ir  u n b ro k e n  o u t

lin e s , th e ir  fo rm s a p p eared  as m y ste r io u s  to  us as  th e ir  h iero

g ly p h ic s  s till  c o n tin u e  to  b e . S o  w e  m u st le a v e  o th ers  to  

a sce rta in  w h e th e r  a n y  o f  th e  in scrip tio n s  a d m it o f  th e  in te r 

p reta tio n  m en tio n ed  b y  P lin y .  B u t  sh o u ld  th a t  n o t be th e  

case , s t i l l  th e  o b e lisk  its e lf , w ith o u t a n y  in s cr ip tio n , co n ta in s 

th e  in te rp re ta tio n  o f  th e  la w s  o f  n a tu re . C h a m p o llio n  re

m a rk s  th a t  th e  L a te r a n  o b e lisk  b e lo n g s  to  T h o u th m o sis .

I f  th e  h e ig h t, fro m  th e  base o f  th e  o b e lisk  to  th e  a p e x  o f  

th e  p y ra m id  o n  th e  to p , b e  m a d e th e  h e ig h t o f  a  p y ra m id , 

s im ilar to  th e  to p  p y ra m id , th e n  th e  c o n te n t o f  th e  supposed 

p y ra m id  m a y  b e  fo u n d . T h u s  th e  su p posed  p y ra m id  w ill  b e  

sim ila r  to  th e  p y ra m id  on  th e  to p  o f  th e  o b e lisk , and  th e ir  

c o n te n ts  w ill  bo as th e  c u b e  o f  th e ir  h eigh ts.

T h e  p a r t  c u t  o f f  th e  tru n c a te d  o b e lisk  is  w a n tin g  ; b u t  th e  

tru n ca te d  p a r t  is  seen.
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T h e  p a r t  c u t  o f f  th e  tru n ca te d  p y ram id  is  s e e n ; b u t  the 

tru n ca te d  p a r t  is  w a n tin g .

T h e  secon d o b e lisk  in  size  is  th a t  w h ic h  C .  Caesar erected  

in  th e  V a t ic a n  c ir c u s ; it  w a s rem o v ed  in  th e  tim e  o f  S e x tu s  

V .  to  its  p re se n t position  in  fr o n t  o f  S t .  P e t e r ’s , an d  w a s  th e  

firs t  o f  th e  fo u r  w h ich  th is  p o n tif f  resto red . T h e r e  a re  no 

h ie ro g ly p h ics  u p o n  i t .  P l i n y  s a y s  i t  w a s c u t  b y  N u n o o re u s, 

th e  son  o f  S eso stris , w h o  co rresp o n d s to  th e  P h e r o s  o f  H e ro 

d o tu s. I t  seem s to  h a v e  b e e n  b r o k e n , an d  to  h a v e  lo s t  p a rt 

o f  its  le n g t h ; y e t  i t  is  s t i l l  83  fe e t  2  in ch e s h ig h  ( w ith o u t  

th e  m o d e m  o rn a m en t a t  th e  to p ) , o f  w h ic h  s ix  fe e t  b e lo n g  to  

th e  p y ra m id a l a p e x . E a c h  sid e  is  sa id  to  b e  o f  e q u a l w id th , 

b e in g  a t  th e  b ase  8 fe e t  1 0  in ch e s, a n d  u n d e r  th e  p y ra m id  

a b o u t 5  fe e t  1 1  in ch es.

T h e  h e ig h t  o f  th e  sh a ft  w ill  =  83 fe e t  2  in ch e s, le ss  6 fe e t  

=  7 7  fe e t  2  inches.

L e t  th e  n n it  =  6*66 in ch es,

th en  base o rd in a te  = 8  fe e t  1 0  in c h e s = 15*9 2  u n its

to p  o rd in a te  = 5  fe e t  1 1  in o h e a =  10-66 
, -------- a

an d  15-9 2  = 2 5 3

1 0 -6 6 * =  113 -6  

h e ig h t  = 1 3 9 * 4  u n its  

=  77*3 fe e t

m easu red  h e ig h t  =  7 7  fe e t  2  inches.

I t  ap p ears, h o w e v e r , th a t  th e re  a re  g r e a t  d iscrep a n cies  

a b o u t th e  d im en sio n s o f  th is  o b e lis k , w h ich  in d n ce d  Z o e g a  

to  co n c lu d e  th a t  a  m o re  e x a c t  m ea su rem en t w a s  n e c e s s a ry , 

in  o rd er to  d e te rm in e  i f  th is  w e r e  o n e o f  th e  o b e lisk s  o f  

P h e r o s  o r  n o t. I t  is , h o w e v e r , n o t  e a sy  to  m ea su re  th e  

o b e lisk  a t  p rese n t. T h e  w h o le  h e ig h t, w ith  th e  p e d e sta l and  

cro ss a t  th e  su m m it, is  a b o u t 1 3 2  fe e t.

T h e  tw o  o b e lisk s  o f  P h e r o s  ea ch  e q u a lle d  10 0  c n b its  in  

h e ig h t.

. - . 1 0 0 x  8*43 in ch e s  =  70 £  fe e t  E n g lis h ,

w h ic h  is  less  th a n  th e  o b e lisk  a t  S t .  P e t e r ’s.

S t .  P e t e r ’s  o b e lisk  is  said  to  h a v e  lo s t  p a r t  o f  i t s  le n g th , 

y e t  its  p re se n t h e ig h t  is  8 3  fe e t 2 inches.

12 0  c u b its  =  84 3  fe e t.
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R ich a rd so n  Bays, n e a r  th e  c e n tre  o f  th e  g r e a t  te m p le  o f  

C a m a c  th e re  a re  th re e  n o b le  o b e lisk s , a b o u t 7 0  fe e t  h ig h , 

and  9  sq u a re  a t  th e  b a s e ; a  fo u r th  o b e lis k  is  ly in g  on  th e  

g r o u n d , c u t  in to  tw o  p ieces.

I n  th e  v ic in it y  o f  S y e n e , n o w  A s s o u a n , a re  th o se  e x te n 

s iv e  q u a rr ie s  w h ich  fu rn ish e d  th e  a n c ie n t E g y p t ia n s  w ith  

m a te r ia ls  fo r  th e ir  co lo ssa l s ta tu e s  a n d  o b elisk s. H e r e  is s till  

to  b e  see n  a  h a lf-fo rm e d  o b e lis k , b e tw e e n  7 0  and  80 fe e t 

lo n g .

T h e  F la m in ia n  o b e lis k  (F la m in io  d el P o p o io )  is  th e  n e x t  

in  s iz e  to  th e  V a t ic a n . T h is  w a s  o n e  o f  th e  tw o  o b elisk s  

th a t  A u g u s t u s  tra n sp o rted  to  R o m e  an d  e re c te d  in  th e  G r e a t  

C ir c u s . I t  co n sists  o f  th re e  p a rts , w h ic h  a lto g e th e r , a cco rd 

in g  to  M e r c a t i ’s  m e a su rem en ts, m ade u p  1 1 0  R o m a n  p a lm s ; 

b u t  th r e e  p a lm s w e r e  c u t  o f f  fro m  th e  lo w e r  p a r t  b efo re  i t  

w a s  p u t  u p  in  i t s  p re se n t p o sitio n , w h ic h  w ill  re d u ce  th e  

h e ig h t  to  a b o u t 78  fe e t  5  in ch e s. T h e  sid es a re  o f  u n eq u a l 

w i d t h ; th o se  on  th e  n o rth  an d  so u th , w h ic h  corresp on d , a re  

7  fe e t  1 0  in ch e s  a t  th e  b ase  a n d  4  fe e t  10  in ch e s a t  th e  to p . 

T h e  o th e r  tw o , a t  th e  sam e p o sitio n s r e s p e c t iv e ly , a r e , a t  th e  

b ase, 6  fe e t 1 1  in ch e s a n d  4  fe e t 1 in ch . T h e  n o rth ern  fa ce  

o f  th ia  o b e lis k  sh o w s m a rk s  o f  d a m a g e  fro m  fire , b u t  th e  

o th e r  r id e s a re  u n in ju re d .

N o  m en tio n  is  m ade o f  th e  p y ra m id a l to p . I n  an  e n g r a v in g  

o f  th is  o b e lisk  th e  h e ig h t o f  th e  p y ra m id  e x c e e d s  th e  sid e 

o f  th e  base.

C a l l  th e  h e ig h t  5  fe e t  5  in c h e s :

T h e n  th e  h e ig h t  o f  th e  sh a ft w i l l  = 7 8  fe e t  5  in ch e s less 

5  fe e t  5  in ch e s = 7 3  fe e t.

L e t  th e  1 s t  u n it  =  6 *164 in c h e s:

T h e n , 1 .b a s e  o rd in a te  =  7  fe e t  1 0  in ch e s =  15*25 u n its,

1 .  top  o rd in a te  =  4  fe e t 10  in ch e s =  9*408 „

a n d  15*25 =  232*5

9*408 =  88*5 

h e ig h t  =  1 4 4  u n its,

=  73*96 feet.

M e a su red  h e ig h t =  7 3  fe e t.
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T h e  u n it  fo r  th e  le ss  sid e o f  th is  o b e lisk  w ill 

o f  th e  g r e a te r  sid e =  £  6 *16 4  =  5*12  in ch es.

T h e n  2 n d  b ase  o rd in a te  =  6 fe e t  1 1  in ch e s =

2 n d  to p  o rd in a te  =  4  fe e t 1 in c h  =

a n d  16*21* =  262*5

¥55 =  9 1  

h e ig h t =  1 7 1 * 5  u n its  

=  7 3  fe e t.

M e a su re d  h e ig h t  =  7 3  fee t.

O r ,  le t  th e  u n it  o f  th e  g r e a te r  sid es  =  6*2 in c h e s :

T h e n , 1 .  b a se  o rd in a te  =  7  fe e t  1 0  in ch e s = 1 5 * 1 5  u n its,

1 .  to p  o rd in a te  =  4  fe e t  1 0  in d ie s  =  9*35 „

a n d  15 *15 *  =  229*5

9*35* =  87*5 

a x is  o r  h e ig h t  =  1 4 2  u n its,

=  73*3 fee t.

M e a su re d  h e ig h t =  7 3  fee t.

L e t  th e  u n it  o f  less  sides =  5*12  inches.

T h e n , 2 n d  b ase  o rd in a te  =  6 fe e t  1 1  in ch es =  16 *12  u n its , 

2n d  to p  o rd in a te  =  4  fe e t  1 in c h  =  9*55 „
. -----a

a n d  16 * 12  =  262*5

9*55* =  9 1

a x is  o r  h e ig h t  =  1 7 1 * 5  u n its,

=  7 3  feet.

M e a su red  h e ig h t =  7 3  fee t.

T h e  m ean  o f  th e  tw o  d ifferen t u n its

=  (6*2 +  5 *12 ) =  5*66 in ch es,

a  B a b y lo n ia n  fo o t =  5*62 „

H e ig h t  fro m  b ase  to  a p e x  =  78  fe e t  5  in ch es,

1 1 0  c u b its  =  1 1 0 x 8 * 4 3  in ch e s = 7 7 * 2 7  fe e t,

1 1 0  R o m a n  p a lm s w a s  th e  o r ig in a l h e ig h t. '

=  a  th e  un it

: 16 * 2 1  u n its, 

: 9*55 „
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I f  to  th e  p re se n t h e ig h t, 78  fe e t  5  in ch es, th e re  b e  added 

2  fe e t  5  in ch e s  fo r  th e  p a r t  c u t  off, w e  sh a ll h a v e  fo r  th e  

o rig in a l h e ig h t  o f  th e  o b e lisk , fro m  th e  base to  th e  p y ra m id a l 

top , 80  fe e t  6  in ch es, w h ich  = 1 1 5  cu b its .

T h e  C ito r io  o b e lisk  is  th e  fo u rth  in  size . A u g u s tu s  

p laced  th is  o b e lisk  in  th e  C a m p u s  M a r tiu s  a s  a  su n -d ia l. I t  

w as e re c te d  on th e  M o n te  C ito r io  in  1 7 9 2  b y  P iu s  V I .  I t  

is a b o u t 7 1  fe e t 5 ^  in ch e s  E n g lis h  in  le n g th . T h e  h e ig h t o f  

the p y ra m id a l to p  is  5  fe e t  -¿¿¿o in ch . T h e  so u th  an d  n o rth  

bases o f  th e  p y ra m id  m easu re  re s p e c tiv e ly  4  fe e t  1 1 £ in c h e s ;  

th e  e a s t  a n d  w e st, 5  fee t 1 11 j  in ch . T h e  eastern  a n d  

w estern  sid es o f  th e  b a se  o f  th e  sh a ft m easu re  each  8 fe e t  

in ch . T h e  bases on  th e  n o rth  an d  so u th  sides co u ld  

n o t b e  m ea su red , on  a cc o u n t o f  th e  corro sio n  o f  th e  g ra n ite . 

T h e  w h o le  h e ig h t  o f  th is  o b e lisk , w ith  its  p e d esta l, is  a b o u t 

1 1 0  fe e t . T h is  o b e lisk  o f  th e  C a m p u s w a s fo u n d  b ro k en  in  

fo u r  p ieces, th e  lo w e s t  o f  w h ich  w a s so in ju red  b y  fire  th a t  

i t  w a s  n ecessa ry  to  su b s titu te  in  its  p la c e  a n o th e r  b lo ck  o f  

th e  sam e s i z e ; th e  sc u lp tu re s  a re  a lso  d am ag ed  on th e  r e 

m a in in g  parts.

F. i.
H e ig h t  o f  th e  o b e lisk  = 7 1  5 ,5 7 8 ,

„  »  p y r a m id =  5  5 *5 78 , sa y

H e ig h t  o f  s h a ft  =  66 feet.

L e t  th e  u n it  o f  th e  C ito r io

=  ^  a  B a b y lo n ia n  u n it  

=  £  x  f S i  o f  a  fo o t =  6*9382, & c . in ch es.

F. i.
B a s e  o rd in a te  =  8 104u 5 =  13*83 u n its ,

T o p  o rd in a te  =  5  I L Ifc  =  8*8 „

an d  13*83J =  1 9 1

F I *  =  77

H e ig h t  =  1 1 4  u n its  =  5 7  B a b y lo n ia n  u n its,

=  6 6  fee t.

M e a s u re d  h e ig h t =  66 feet.

T h e  h e ig h t  o f  th e  C ito r io  o b e lisk , fro m  its  b a se  to  th e  a p e x
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o f  th e  p y ra m id  =  7 1 j  fe e t , w h ich  corresp on d s w ith  th e  h e ig h t 

o f  o n e o f  th e  o b e lisk s  o f  P h e r o s  =  10 0  c n b its  =  7 0 }  fe e t .

P l i n y  s a y s  th is  o b e lis k  cam e fro m  H e lio p o lis , a n d  w a s  th e  

w o rk  o f  K i n g  S eso stris .

T h e  m easu re  o f  th e  o rd in a te s  o f  th e  fo u r  la r g e s t  o b e lis k s  

o n ly  a re  g i v e n ; b u t , in c lu d in g  th e  fa ls e  o b e lis k s , th e r e  a re  

a lto g e th e r  t w e lv e  a t  R o m e .

T h e r e  a re  tw o  o b e lisk s  a t  A le x a n d r ia ;  b u t  o n ly  o n e  o f  

th e m  is  s ta n d in g , w h ic h  is  c a lle d  C le o p a tr a ’s N e e d le . I ts  

d im en sio n s a r e : —

p. i.
W id t h  o f  o n e  b ase  -  -  -  - -  -  8 2

W id t h  o f  sam e fa c e  o f  th e  o b e lisk  a t  th e  b ase  o f

th e  p y ra m id a l to p  -  -  -  -  -  5  1 }

W id t h  o f  th e  a d ja c e n t b ase  ( th e  tw o  op p o site

on es, as  u su a l, b e in g  e q u a l)  -  . - -  - 7 8-1-° 1 0
W id t h  o f  b ase  o f  p y ra m id a l to p  - - - 4 8 *
H e ig h t  o f  o b e lisk  fro m  b ase  o f  sh a ft to  base o f

p y ra m id a l to p  -  -  -  - -  -  5 7 n
H e ig h t  o f  p y ra m id a l to p  -  -  - -  -  6 H
W h o le  h e ig h t o f  o b e lisk  -  -  - -  -  64 H
T h e s e  d im en sion s o f  th e  b ase  a re  n o t ta k e n  q u ite  a t  th e  

b o tto m  o f  th e  s h a ft, b u t  on  o n e  sid e  3  fe e t  an d  -} in ch  a b o v e  

th e  b o tto m , and on  th e  o th e r  sid e  so m e w h at less.

L e t  th e  u n it  o f  th e  g r e a te r  sid es =  8 '4 3  in ch es =  a  

B a b y lo n ia n  c u b it.

p . i .

1 s t  b a se  o rd in a te  =  8 2  =  11*6 2  u n its ,

1 s t  to p  o rd in a te  =  5  1#  =  7*35 , ,

an d  T P 6 2 2 =  1 3 5

TZ5 =  5 4  

H e ig h t  =  8 1 u n its,

=  5 7  fe e t.

M e a su re d  h e ig h t  =  5 7 £  fe e t.

L e t  th e  u n it  fo r  th e  less sid es = 1 — ^  c u b it  =  8 inches.
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F. I.
2 n d  b ase  o rd in a te  =  7  8-7 =  1 1 ’ 6 u n its ,

2 n d  to p  o rd in a te  =  4  8-5 =  7*06 , ,

and  l T 6 *  =  13 4 -5 6

^ 0 6 *  =  49-84 

H e ig h t  =  84*72 u n its ,

=  56*48 fee t.

M e a su re d  h e ig h t =  5 7 j  fe e t .

T h e  w h o le  h e ig h t  o f  th e  o b e lis k , from  th e  b ase  to  th e  

p y ra m id a l to p  =  6 4  fe e t  1£- in ch , an d  6 3£  fe e t  =  90 cu b its .

F. i.
H e ig h t  o f  th e  p e d esta l o n  w h ic h  th e  o b e lis k  re sts  6 1 1

R e s p e c tiv e  h e ig h t  o f  th e  th re e  p lin th s  on  w h ich  

th e  base stan ds, 1 fo o t 7  in ch es, 1 fo o t 9^ in ch es,

2  fe e t  1 £  in ch , m a k in g  a lto g e th e r  -  -  -  5  5^£

W h o le  h e ig h t  o f  th e  o b e lisk  an d  its  su p p o rts  -  7 6  6 ^

10 8  c u b its  =  76-9  f e e t  '

T h e  w h o le  h e ig h t  from  th e  base o f  th e  p ed esta l

to  th e  p y ra m id a l to p  o f  th e  o b e lisk  -  -  7 1  Oj-

10 0  c u b its  =  7 0 |  fe e t  =  \ sta d e  =  th e  h e ig h t o f  

o n e o f  th e  o b e lisk s  o f  P h ero s.

T h e  s ta n d in g  o b e lis k  co n ta in s  th re e  d iffe re n t c a r to u c h e s ; 

tw o  o f  w h ich  a re  t it le s , an d  th e  th ird  is  th e  n am e o f  R a m ses.

T h a t  w h ic h  lies  on  th e  g ro u n d  co n ta in s  fiv e  d ifferen t ca r

to u ch e s  ; th re e  o f  w h ich , w ith  som e s lig h t  v a ria tio n s, a re  th e  

sam e as on th e  o th e r  o b e lisk . T h e  n am e o f  R a m s e s  is 

fo u n d  h e re  a lso , to g e th e r  w ith  a n o th e r  n am e.

I n  th e se  c a lcu la tio n s  w e  h a v e  o n ly  m ade u se  o f  th e  h e ig h t 

o f  th e  s h a f t ; b u t  th e  h e ig h t  o f  th e  o b e lisk  m a y  b e  rega rd ed  

a s  th e  h e ig h t  o f  th e  s in g le  b lo ck  o f  g r a n ite , w h ic h  in c lu d es  

th e  sh a ft  a n d  p y ra m id a l top .

S o  th e  h e ig h t  o f  C le o p a tra ’s N e e d le  =  6 4  fe e t  Ij- in ch  ; 

a n d  63*22 fe e t  =  90 c u b i t s ; 

h e ig h t  o f  p e d esta l =  10  cu b its .

D e n o n  m a k e s  th e  h e ig h t  o f  th e  c u b ic a l k in d  o f  base = 6  

fe e t 6 in ch e s, F r e n c h . T a k in g  th e  P a r is  fo o t = 1 - ^  E n g -
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lish  fe e t , th e  s id e  o f  th e  c u b e  w ill  =  7 fe e t  E n g lis h  = 1 0  

cu b its .

T h e  c u b ic a l b ase  is  n o  p a rt o f  th e  o b e lisk , b e in g  a  sep a

r a te  b lo c k , l ik e  th e  b ase  o f  th e  o b e lisk  w h ic h  B e lz o n i 

re m o v e d  from  P hil® . W h ile  th e  F r e n c h  a rm y  w a s  a t  A l e x 

an d ria , th e  e a rth  w a s  rem o ved  fro m  th e  base o f  C le o p a tr a ’s 

N e e d le , a n d  i t  w a s  la id  b a re  to  th e  lo w e s t  fo u n d a tio n  sto n e , 

w h e n  th e  F r e n c h  m easu res w e r e  o b ta in ed , w h ic h  a re  som e

w h a t d ifferen t fro m  th o se  g iv e n  on  E n g lis h  a u th o r ity .

N o t  h a v in g  D e n o n ’s n o r B e lz o n i’s  w o r k s  to  r e fe r  to ,  w e  

ca n n o t sa y  w h a t m a y  b e  th e  p recise  m e a n in g  o f  th e  c u b ic a l 

k in d  o f  b ase . N o r  d o  w e  k n o w  th e  d im en sion s o f  the 

c u b ic a l b a se  o f  th e  P h il®  o b e lisk . T h e  le n g th  w a s  2 2  fe e t , 

an d  w id th  a t  th e  base 2 feet.

3 0  c u b its  =  2 1 ‘0 7 5  fee t.

3 „  =  2 *10 75 .

P l in y  BtateB th a t  P to lem ® u s P h ila d e lp h u s  e re c te d  a t  A l e x 

a n d ria  an  o b elisk  80 c u b its  h ig h , w h ich  K in g  N e c ta n e b u s  had 

c u t  o u t ; b u t  i t  to o k  m u ch  m o re  la b o u r  to  ta k e  th e  sto n e  to 

its  d estin a tio n  an d  s e t  i t  u p  th a n  i t  d id  to  c u t  i t  o u t. T h is  

o b e lisk , b e in g  in c o n v e n ie n t to  th e  n a v a l s ta tio n , w a s  b ro u g h t 

to  th e  F o r u m  a t  R o m e  b y  a  c e r ta in  M a x im u s , a  p r e fe c t  o f  

E g y p t ,  w h o  c u t  o f f  th e  to p , in te n d in g  to  ad d  a  g ild e d  o n e ; 

b u t  th is  w a s n e v e r  don e.

W e  d o  n o t  k n o w  th e  m easu re  o f  P l in y ’s  c u b i t ;  b u t  

80 c u b its  o f  8 '4 3  in ch es each  =  5 6  fe e t.

T h e  o b elisk  n o w  sta n d in g  in  th e  P ia z z a  N a v o n a  (a t  R o m e ), 

c a lle d  th e  P a m p h ilia n  o b e lisk , iB sa id  to  b e  5 4  fe e t  h ig h ;  

b u t  i t  is  ra n k e d  a m o n g  th e  p seu d o -o b elisk s a t  R o m e .

B e s id e s  th e  o b e lisk s  n o w  sta n d in g  a t  R o m e , o th e rs  w h ic h  

ca n n o t b e  fo u n d  are m en tio n ed  b y  w r ite rs  o f  th e  1 6 th  an d  

1 7 th  c e n tu r ie s ;  w h ile  va rio u s fra g m en ts  w h ich  s t ill  e x is t , o r  

la t e ly  e x is te d , in  d ifferen t p a rts  o f  th e  c ity ,  a tte s t  th e  n u m b e r  

o f  w o rk s  o f  th is  k in d  w h ich  o n ce adorn ed  th e  im p eria l ca p ita l, 

a n d  th e  d ev a sta tio n s  o f  b arbarian s, b o th  fo re ig n  a n d  d o m estic.

T h e  o n ly  o b e lisk  n o w  sta n d in g  a t  H e lio p o lis  is  sup posed  

to  b e  o n e o f  th e  m o st v e n e ra b le  m o n u m en ts o f  a n t iq u ity  th a t 

th e  lan d  o f  M iz ra im  p o ssesses; b u t  o n e a b o u t w h ic h  th e re
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is  c o n s id e ra b le  d is c re p a n c y  in  th e  a cc o u n ts  o f  tra v e lle rs . 

P o c o c k e  s ta te s  th a t  h e  fo u n d  b y  th e  q u a d ra n t i t  w a s  6 7|- fe e t  

h igh . T h is  o b e lis k  is  6 fe e t  w id e  to  th e  n o rth  an d  so u th , 

and 6  fe e t  4  in c h e s  to  th e  e a s t  a n d  w e s t ; a n d  i t  is  d isco lo u re d  

b y  th e  w a t e r  ( th e  a n n u a l in u n d a tio n ) to  th e  h e ig h t  o f  n e a rly  

7 fe e t . I t  is  w e ll  p r e s e r v e d ; e x c e p t  th a t  on  th e  w e s t s id e  i t  

is  sca le d  a w a y  fo r  a b o u t 1 5  fe e t  h ig h .

T h e  p e d e s ta l on  w h ic h  th is  o b e lis k  sta n d s is  said  b y  som e 

w r ite r s  t o  b e  e n t ir e ly  c o v e re d  w ith  ea rth . I f  so , th e  w h o le  

h e ig h t  w o u ld  e x c e e d  th a t  ta k e n  b y  th e  q u a d ra n t. I f  th e  

h e ig h t  w e r e  70 £  in s te a d  o f  6 7 ^  fe e t , i t  w o u ld  =  10 0  cu b its .

“  I t  w a s  d u r in g  th e  r e ig n  o f  O sirta s e n ,”  rem a rk s  W ilk in s o n , 

** th a t  th e  te m p le  o f  H e lio p o lis  w a s  e ith e r  fo u n d e d  o r  r e c e iv e d  

a d d itio n s, a n d  o n e  o f  th e  o b e lisk s  b e a rin g  h is n am e a tte s ts  th e  

s k i l l  t o  w h ic h  t h e y  h ad  a tta in e d  in  th e  d iff ic u lt  a r t  o f  scu lp 

tu r in g  g r a n ite . A n o th e r , o f  th e  sam e m a teria ls , in d icates th e  

e x is te n c e  o f  a  te m p le  e re c te d  o r  em b ellish ed  b y  th is  m o n arch  

in  th e  p ro v in c e  o f  C ro co d ilo p o lis . T h e  accessio n  o f  th e  firs t  

O s ir ta s e n , I  c o n c e iv e  to  d a te  a b o u t th e  y e a r  1 7 4 0  B. C.”
R a w lin s o n , in  h is  “  A s s y r ia n  R e s e a rc h e s ,”  s a y s  th a t  th e  

c i t y  o f  R a - b e k ,  in  th e  la n d  o f  M is r ,  o r  E g y p t ,  w h ic h  w a s 

a lw a y s  sp o k e n  o f  as  th e  c h ie f  p la c e  in  th e  c o u n tr y , w a s  th e  

B ib lic a l  “  O n  ”  a n d  th e  G r e e k  H e lio p o lis ; th e  n am e b e in g  

fo rm e d  fro m  “  R a ,”  th e  su n , a n d  “  b e k  ”  ( C o p t ic  baki), a  c ity .

“  N o t h in g  re m a in s  o f  th e  c e le b ra te d  c i t y  o f  H e lio p o lis ,”  

s a y s  L e p s iu s , “  w h ic h  p rid e d  i t s e lf  o f  p o ssessin g  th e  m ost 

le a rn e d  p riesth o o d  n e x t  to  T h e b e s , b u t  th e  w a lls , w h ic h  re

se m b le  g r e a t  b a n k s  o f  e a r th , a n d  a n  o b e lisk  s ta n d in g  u p r ig h t , 

a n d  p e rh a p s in  its  p ro p e r  p o sitio n . T h is  o b e lisk  possesses th e  

p e c u lia r  ch a rm  o f  b e in g  b y  fa r  th e  m ost a n c ie n t  o f  a ll  k n o w n  

o b e lis k s ; fo r  i t  w a s  e rected  d u r in g  th e  o ld  em p ire b y  K i n g  

S e s u r te s e n  I . ,  a b o u t 2 3 0 0  B. c . , — th e  b ro k e n  o b e lisk  in  th e  

F tu u m  n e a r  C ro co d ilo p o lis , b e a rin g  th e  n am e o f  th e  sam e 

k in g ,  b e in g  ra th e r  an  o b e lis k - lik e  lo n g -d ra w n  ste le . B o g h o s  

B e y  h a s o b ta in e d  th e  g ro u n d  on  w h ic h  th e  o b e lisk  sta n d s as 

a  p re se n t, a n d  h a s m ade a  g a rd e n  ro u n d  it . T h e  flo w e rs  o f  

th e  g a rd e n  h a v e  a ttra c te d  a  q u a n tity  o f  b ees, a n d  th e se  co u ld  

fin d  n o  m o re  com m od iou s lo d g in g  th a n  in  th e  d ee p  and

VOL. i. o
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s h a rp ly -c u t h ie r o g ly p h ic s  o f  th e  o b e lisk . W it h in  th e  y e a r  

th e y  h a v e  so c o v e re d  th e  in scrip tio n s o f  th e  fo u r  sid es th at 

a  g r e a t  p a r t  h a s b eco m e q u ite  ille g ib le . I t  had , h o w e v e r , 

a lr e a d y  b een  p u b lis h e d ; an d  o u r  com p ariso n  p re se n te d  fe w  

d ifficu ltie s , as  th re e  sides b e a r  th e  sam e in s cr ip tio n , a n d  the 

fo u rth  is  o n ly  s l ig h t ly  v a r ie d .”

A ft e r w a r d s  L e p s iu s  fo u n d , sta n d in g  in  i t s  o r ig in a l p la c e  in  

a  g r a v e  o f  th e  b e g in n in g  o f  th e  se v e n th  d y n a s ty , an  o b e lis k , 

o f  b u t  a  fe w  fe e t  in  h e ig h t, b u t  w e ll  p rese rv ed , a n d  b e a rin g  

th e  n a m e o f  th e  p erso n  to  w h o m  th e  to m b  w a s  e re c te d . 

“  T h is  fo rm  o f  m on u m en t,”  re m a rk s  L e p s iu s , “  w h ic h  p la y s  

so  co n sp icu o u s a  p a r t  in  th e  N e w  E m p ire , is  th u s  th ro w n  

som e d y n a stie s  fa rth e r  b a c k  in to  th e  O ld  E m p ire  th a n  ev en  

th e  o b e lisk  a t  H e lio p o lis ."

A b d - a l - L a t i f  sp e n t som e y e a r s  in  E g y p t ,  an d  s a w  tw o  

o b e lisk s  a t  A in -s c h e m s  (H e lio p o lis ) , o n e  s ta n d in g  a n d  th e  

o th e r  fa lle n .

“  A m o n g  th e  m o n u m en ts  o f  E g y p t  w e  m u st re c k o n  th o se  

o f  A in -s c h e m s  ( th e  F o u n ta in  o f  th e  S u n ) , a  sm a ll to w n  w h ich  

w a s  su rro u n d ed  b y  a  w a ll,  n o w  e a s ily  reco g n ised , th o u g h  in  

ru in s. T h e s e  ru in s  b e lo n g  to  a  te m p le , w h e re  w e  se e  s u r 

p r is in g  co lo ssa l fig u re s  c u t  in  s to n e , w h ic h  a re  m o re  th a n  

3 0  c u b its  in  h e ig h t, w ith  a ll  th e ir  lim b s in  p ro p o rtio n . O f  

th e se  f ig u re s  som e w e r e  s ta n d in g  o n  p e d esta ls , o th e rs  sea te d  

in  d iffe re n t p o sitio n s  in  p e r fe c t  r e g u la r ity . I n  th is  to w n  a re  

th e  tw o  fa m o u s o b e lis k s  c a lle d  P h a r a o h ’s  N e e d le s . T h e y  

h a v e  a  sq u a re  b ase , ea ch  sid e  o f  w h ic h  is  1 0  c u b its  lo n g , a n d  

a b o u t a s  m u ch  in  h e ig h t, f ix e d  on  a  so lid  fo u n d atio n  in  th e  

ea rth . O n  th is  base sta n d s a  q u a d ra n g u la r  co lu m n  o f  p y 

ra m id a l fo rm , 10 0  c u b its  h ig h , w h ic h  has a  sid e o f  a b o u t 5  

c u b its  a t  th e  b a se , a n d  te rm in a te s  in  a  p o in t. T h e  to p  is  

c o v e re d  w ith  a  k in d  o f  c o p p e r  cap , o f  a  fu n n e l sh ap e, w h ic h  

d escen d s to  th e  d ista n ce  o f  3  c u b its  fro m  th e  to p . T h is  

co p p er, th ro u g h  th e  ra in  an d  le n g th  o f  tim e , h as g r o w n  

r u s ty  and  a ssu m ed  a  g r e e n  co lo u r, p a r t  o f  w h ic h  h a s r u n  

d o w n  a lo n g  th e  sh a ft  o f  th e  o b e lisk . I  s a w  on e o f  th e se  

o b e lisk s  th a t  h ad  fa lle n , a n d  w a s b ro k e n  in  tw o , o w in g  to  th e  

e n o rm ity  o f  th e  w e ig h t  T h e  co p p e r  w h ic h  h a d  co v e re d  its
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h ead  w a s  ta k e n  a w a y . A r o u n d  th e s e  o b e lisk s  a re  m a n y  

o th ers , to o  n u m ero u s to  c o u n t, w h ic h  a re  m o re  th a n  a  th ird  

o r  o n e - h a lf  a s  h ig h  as t h e  la r g e  on es.”

T h e  b re a d th  o f  th e  b a se  is  h ere  sa id  to  b e  5  c u b its  o n ly  

w h ic h  is  e v id e n t ly  to o  sm a ll to  b e  p ro p o rtio n a te  to  th e  h e ig h t  

P o o o c k ’s  m ea su rem en t is  6 fe e t  4  in ch e s, w h ic h  =  9 c u b its  

fo r  t h e  g r e a te r  Bides.

H e r o d o tu s  te lls  u s  th a t  P h e r o s  ere cte d  tw o  o b elisk s in  th e  

te m p le  o f  th e  S u n , ea ch  o f  a  a n g le  sto n e , 10 0  c u b its  in  h e ig h t  

an d  8  c u b its  in  b re ad th .

H e n c e  i t  w o u ld  a p p e a r th a t  th e  tw o  o b e lisk s  c a lle d  P h a 

rao h ’s  N e e d le s , a t  H e lio p o lis  ( th e  C i t y  o f  th e  S u n ) , w e r e  th e  

t w o  w h ic h  P h e r o s  e re c te d  a t  th e  te m p le  o f  th e  S u n  on  th e  

r e c o v e r y  o f  h is  s ig h t

T h e  C ito r io  o b e lisk , p ro n o u n ced  to  b e  o n e o f  th e  m o st 

b e a u tifu l o f  a ll  n o w  e x is t in g  a t  H o m e, b o th  fo r  th e  p ro p o rtio n  

o f  i t s  p a r ts  a n d  th e  c o lo u r  o f  th e  m a te r ia l, co rresp o n d s in  

h e ig h t  to  o n e  o f  P h a r a o h ’s N e e d le s  a n d  to  o n e  o f  P h e r o s ’ 

o b e lisk s.

O n  th e  p e d e sta l o f  th e  C ito r io  o b e lisk  is  th e  fo llo w in g  

in s c r ip t io n : —  “  T h is  o b e lis k  o f  K i n g  S e so stris , o n ce  e re c te d  

a s  a  su n -d ia l in  th e  C a m p u s  b y  C .  Caesar A u g u s tu s , a fte r  

su ffe r in g  m u ch , b o th  fro m  tim e  a n d  th e  a ctio n  o f  fire , w a s 

ta k e n  o u t  o f  th e  ru b b ish  b y  P o p e  B e n e d ic t  X I V .  P iu s  V I . ,  

a f te r  re p a ir in g  a n d  b e a u tify in g  th e  o b e lis k , rem o v ed  i t  from  

th e  p la ce  w h e re  B e n e d ic t  h ad  l e f t  i t ,  a n d  a g a in  p la ce d  i t  on  

a  p e d e sta l, in  th e  y e a r  1 7 9 2 , a n d  th e  e ig h te e n th  o f  h is  pon 

t if ic a te .”

T h e  son  o f  S e so stris  co rresp o n d s to  th e  P h e r o s  o f  H e ro 

d o tu s.

O f  th e  o b e lisk  a t  H e lio p o lis  H a s s e lq u is t  sa y s , “ A t  M a ta r ie  

(H e lio p o lis )  is  an  o b e lis k , th e  fin e st in  E g y p t .  I  co u ld  n o t 

h a v e  b e lie v e d  th a t  n a tu r a l h is to ry  co u ld  b e  so  u s e fu l in  

m a tte rs  o f  a n t iq u ity  as  I  fo u n d  i t  h ere. A n  o rn ith o lo g ist 

c a n  d ete rm in e  a t  th e  first g la n c e  to  w h a t g e n u s  th o se b ird s 

b e lo n g  w h ic h  th e  a n c ie n t E g y p t ia n s  h a v e  scu lp tu re d .”

A c c o r d in g  to  N o rd e n , th e  h ie ro g ly p h ics , th o u g h  in fe rio r
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to  th o se o f  th e  o b e lisk s  o f  L u x o r ,  a re  s t i ll  w e ll  e x ecu te d . 

H a s s e lq u is t  p ro n o u n ces th e  sc u lp tu re d  b ird s to  b e  so  w e l l  cu t 

th a t  i t  is  v e r y  e a sy  to  p o in t o u t th e  o rig in a ls  in  n a tu re . H e  

reco g n ises  th e  sc re e c h -o w l, a  k in d  o f  sn ip e, a  d u c k  o r  g o o se , 

a n d  n on e m o re  r e a d ily  th a n  th e  s to rk , in  th e  v e r y  a tt itu d e  in 

w h ic h  h e  m a y  n o w  b e  seen  on  th e  p la in s  o f  E g y p t — w ith  

u p ra ised  n e c k  a n d  d ro o p in g  ta il.

T h e  o b e lisk  n o w  sta n d in g  a  fe w  m iles  from  M e d in e t-e l-  

F a io u m  is  d escrib ed  b y  P o c o c k e  as b e in g  o f  re d  g r a n ite , and 

4 3  fe e t  h ig h , m ea su rin g  4  fe e t  2 in ch e s  o n  th e  n o rth  sid e, 

a n d  6 fe e t  6  in ch e s on  th e  east. T h e  h ie r o g ly p h ic s  a r e  d i

v id e d  b y  lin e s  in to  th r e e  co lu m n s on  each  side. T h e  o b e lis k  

is  m u ch  d e c a y e d  a ll  rou n d  fo r  10  fe e t  h ig h ;  th e  w h o le  is 

v e r y  fo u l, fro m  th e  b ird s s it t in g  on  th e  to p , so th a t i t  w o u ld  

h a v e  b een  d iffic u lt  to  h a v e  ta k e n  o f f  th e  h ie ro g ly p h ics . T h is  

o b e lisk  h as th e  to p  rou n d ed  in  B u r to n ’s  d ra w in g s.

T h e  h e ig h t  o f  th is  o b e lisk  =  4 3  fe e t , an d  6 0  c u b its  =  

4 2 -1 5  fe e t.

T h e  le ss  b re a d th  =  4  fe e t  2  in ch es,

=  6 cu b its .

T h e  g o ld e n  im a g e  e re c te d  b y  N e b u ch a d n e zza r  in  th e  p la in s 

o f  D u r a  w a s  60 c u b its  h ig h  an d  6 c u b its  in  b read th .

A t  A x u m  in  A b y s s in ia  ( la t . 14 °  6 ')  th e re  is an  o b e lisk  o f  

a  s in g le  b lo c k  o f  g ra n ite . T h e  h e ig h t has b een  s ta te d  to  

e q u a l 80  f e e t ; i t  h as a lso  b een  ca lled  e q u a l to  60 feet.

S e v e r a l  o th e r  o b e lisk s  l ie  b ro k e n  on  th e  g ro u n d , o n e  o f  

w h ic h  is  o f  s t i l l  la r g e r  d im ensions.

A m o n g  o th e r  a n tiq u it ie s  d isco ve red  a t  N im ro u d  b y  L a y a r d  

is  a n  o b e lis k  in  b a sa lt, s ix  fe e t  h ig h , in  a  p e r fe c t  s ta te  o f  

p re se rv a tio n , a n d  orn a m en ted  w ith  tw e n ty - fo u r  b ass i-re liev o s, 

r e p re s e n tin g  b a ttle s , ca m e ls  o f  B a c tr ia n a , a n d  m o n k e y s ; 

w h ic h , i t  is  said , in v o lu n ta r ily  re c a lls  to  m in d  th e  e x p e d itio n  

o f  S e m ira m is  to  In d ia .

P l i n y  reco rd s an  in c id e n t w h ic h  s tr ik in g ly  illu s tra te s  th e  

im p o rta n ce  th e  a n cien ts  a tta ch e d  to  o b e lisk s . A n  o b e lisk  

b e in g  h e w n  an d  b ro u g h t to  its  d e stin a tio n , w a s  a b o u t to  b e  

e r e c t e d : so a n x io u s  w a s  th e  m o n arch  th a t  i t  sh o u ld  m ee t w ith  

n o  a cc id e n t in  th is  d ifficu lt  o p eratio n , th a t ,  to  o b lig e  h is
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e n g in e e rs  to  e x e r t  a ll  th e ir  p ru d e n ce  an d  s k il l,  h e  b o u n d  his 

o w n  so n  to  th e  a p e x .

“  T h e  fa r  S y e n e  ”  w a s ren o w n e d  fo r  its  g r a n ite  q u a rrie s , 

a n d  th e  w e ll  in to  w h ic h  th e  su n  is  said  to  sh in e w ith o u t a  

sh a d o w , th o u g h  th e  to w n  is  in  fa c t  n o rth  of th e  tro p ic . I t  

s ta n d s im m e d ia te ly  b e fo re  th e  c a ta r a c t  o p p o site  to  th e  is le  o f  

E le p h a n tin e .

T h e  c h ise l-m a rk s  in  th e  q u a rr ie s  o f  S y e n e  a re  s t i l l  sharp . 

I n  o n e  p la ce  is  seen  a n  o b e lisk  h a lf  se v e re d  fro m  th e  r o c k , 

b u t  b ro k e n  a n d  aban do n ed.

T h a t  A b d - a l - L a t i f  m a d e u se  o f  th e  sam e c u b it  as  H e ro d o 

tu s  w o u ld  ap p e ar p ro b a b le  fro m  th e  d im en sio n s b o th  g iv e  o f  

th e  co lo ssa l s ta tu e s  a t  M e m p h is .

A b d - a l - L a t i f  d escrib es  w h a t  M e m p h is  w a s , e v e n  in  th e  

t w e lf t h  c e n tu r y . H e  s a y s , “  I t s  ru in s  o ffe r  to  th e  s p e c ta to r  

a  u n io n  o f  th in g s  w h ic h  co n fo u n d  h im , a n d  w h ich  th e  m ost 

e lo q u e n t m an  in  v a in  w o u ld  a tte m p t to  d escrib e. A s  to  th e  

fig u re s  o f  id ols fo u n d  a m o n g  th e se  ru in s , w h e th e r  w e  co n sid er 

th e ir  n u m b er o r  th e ir  p ro d ig io u s  s ize , th e  th in g  is  b e y o n d  

d e scr ip tio n . B u t  th e  a c c u r a c y  o f  th e ir  fo rm s, th e  ju stn e ss  

o f  th e ir  p ro p o rtio n s, a n d  th e ir  resem b lan ce  to  n a tu re , a re  

m o st w o r th y  o f  a d m iratio n . I  m easu red  o n e w h ic h , w ith o u t 

i t s  p e d e sta l, w a s  m ore th a n  th ir ty  c u b its , its  b re ad th  fro m  

r ig h t  to  le f t  a b o u t te n  c u b its , an d  fro m  fro n t to  b a c k  i t  w a s  

th ic k  in  p ro p o rtio n . T h is  s ta tu e  w a s fo rm ed  o f  a  s in g le  

b lo c k  o f  r e d  g r a n ite , an d  w a s  co v e re d  w ith  a  red  v a rn ish , to  

w h ic h  its  a n t iq u ity  seem ed o n ly  to  g iv e  a  n e w  fresh n ess.”

B o t h  H e ro d o tu s  an d  D io d o ru s  m en tio n  th e  h e ig h t  o f  each  

o f  th e  sta tu e s  o f  S eso stris  an d  h is w ife  a t  th e  te m p le  o f  

V u lc a n  to  b e  t h ir ty  c u b its .

L y i n g  a m o n g  th e  ru in s  o f  M e m p h is  th e re  is  a  n o b le  sp eci

m en  o f  E g y p t ia n  s c u lp tu r e , sa id  ( in  th e  “ A th e n a e u m ” )  to  be 

a  co lo ssa l s ta tu e  o f  S a m s e s  th e  S eco n d , th e  S e so stris  o f  th e  

G r e e k s — o n e o f  th e  tw o  s ta tu e s  m en tion ed  b y  H e ro d o tu s  as  

h a v in g  b e e n  in  fr o n t  o f  th e  te m p le  o f  V u lc a n . T h is  sta tu e  

is  a lm o st e n tire , w a n tin g  o n ly  th e  to p  o f  th e  r o y a l h ead 

d ress a n d  th e  lo w e r  p a r t  o f  th e  l e g s ; a n d  in  its  p re se n t s ta te  

i t  m ea su res 3 6  fe e t  6  in ch e s in  le n g th .
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3 0  c u b its  o f  H e ro d o tu s  =  2 1  fe e t  E n g l i s h ; b u t  th e  h eig h t 

o f  th e  d isco ve red  s ta tu e  =  36 ^  fe e t.

B y  re fe re n c e  a g a in  to  th a t  a u th o r ity , w e  fin d  i t  m en tion ed  

th a t  a m o n g  th e  m a n y  m a g n ifice n t d o n atio n s w h ic h  A  mm>in 

p rese n ted  in  th e  m o st fam ou s te m p le s , h e  ca u se d  a  co lossu s, 

ly in g  w ith  th e  fa c e  u p w a rd s , 7 5  fe e t  in  le n g th , to  b e  p laced  

b e fo re  th e  te m p le  o f  V u lc a n  a t  M e m p h is ; an d  on  th e  sam e 

b asis e rected  tw o  s ta tu e s , o f  2 0  fe e t  e a ch , w r o u g h t o u t  o f  th e  

sam e s to n e , a n d  s ta n d in g  on  ea ch  s id e  o f  th e  co lo ssu s. L ik e  

to  th is  a n o th e r  is  seen  a t  S a is , ly in g  in  th e  sam e p o s tu re , cu t 

in  sto n e , an d  o f  e q u a l d im en sion s.

N o w  7 5  fe e t  o f  H e ro d o tu s  =  3 5  fe e t  E n g l i s h ; 

fo r  600 fe e t =  1 sta d e  =  2 8 1  E n g lis h  fe e t , 

an d  7 5  fe e t  =  £  sta d e  =  5 0  cu b its .

A n  o b e lisk  sta n d s in  th e  p u b lic  p la ce  a t  A r le s  in  F r a n c e , 

w h e re  i t  w a s e re c te d  in  1 6 7 6 , h a v in g  b een  fo u n d  in  som e 

g a rd e n s  n e a r  th e  R h o n e . T h e r e  is  n o  re co rd  o f  th e  tim e 

w h e n  i t  w a s b ro u g h t to  F r a n c e , b u t  i t  w o u ld  a p p e a r  a  p ro b a b le  

co n je ctu re  th a t  i t  h ad  la in  u p  to  1 6 7 6  j u s t  in  th e  p o sitio n  in  

w h ic h  i t  w a s  la n d e d  fro m  th e  sh ip . I t  con sists o f  a  s in g le  

p iece  o f  g r a n i t e : th e  h e ig h t  is  5 2  fe e t  F r e n c h ; th e  b a se  has 

7  fe e t  d iam eter.

T a k in g  th e  P a r is  fo o t to  =  1-jL- o f  an  E n g lis h  fo o t, th e  

5 2  F r e n c h  fe e t  w i l l  b e  b e tw e e n  5 6  a n d  5 7  fe e t  E n g lis h , a n d  

5 6 '2  fe e t  E n g lis h  =  80  cu b its .

P l in y  m e n tio n in g  th e  o b e lis k , 80  c u b its  h ig h , w h ich  w a s 

b ro u g h t fro m  A le x a n d r ia  to  R o m e , sta te s  th a t  s ix  su ch  

o b e lisk s  w e r e  c u t  o u t  o f  th e  sam e m o u n ta in , an d  th e  a rc h ite c t  

re c e iv e d  a  p re se n t o f  f i f ty  ta le n ts . T h e  o b e lis k  s e n t  to  R o m e  

is said  to  h a v e  b een  d e a n  c u t  o u t. S h o u ld  th a t  b e  u n d e r

sto od  a s  h a v in g  b e e n  c u t  an d  le f t  w ith o u t sc u lp tu re s  ? I f  th e  

o b e lis k  a t  A r le s  b e  a  tr u e  o n e , w h ic h  c a n  n o w  b e  d ete rm in ed , 

s in ce  th e  g e o m e tric a l co n stru ctio n  o f  a n c ie n t o b d is k s  is  

k n o w n , i t  m a y  p o s s ib ly  h a v e  b een  o n e o f  th e  s ix  m en tio n ed  

b y  P lin y ,  as i t  is  80  c u b its  h ig h , an d  h a s n o  h ie ro g ly p h ics  

in scrib e d  u p o n  it .  B o u c h a z  s a y s  “  T h e  o b e lisk  a t  A r le s  cam e 

fro m  E g y p t ,  l ik e  th o se a t  R o m e . T h e r e  a rc  n o  h ie r o g ly p h ic s  

u p o n  i t ,  an d  p ro b a b ly  th e  R o m a n s  b ro u g h t i t  from  E g y p t ,  

in te n d in g  to  e r e c t  i t  in  h o n o u r o f  som e o f  th e ir  em p ero rs .”
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P o m p e y ’s  P i l l a r  sta n d s on a  sm a ll e m in en ce  b e tw e e n  th e  

w a lls  o f  A le x a n d r ia  an d  th e  sh o res o f  L a k e  M a r e o t is ,  a b o u t 

th re e  q u a r te r s  o f  a  m ile  fro m  e ith e r , a n d  q u ite  d eta ch ed  fro m  

a n y  o th e r  b u ild in g . I t  is  o f  red  g r a n i t e ; b u t  th e  s h a ft, w h ic h  

is h ig h ly  p o lish ed , a p p ears to  b e  o f  e a r lie r  d a te  th a n  th e  

c a p ita l o r  p e d e sta l, w h ic h  h a v e  b een  m a d e to  co rresp on d . I t  

is  o f  th e  C o r in th ia n  o rd er. T h e  c o lu m n  co n sists  o n ly  o f  

th re e  p ie c e s — th e  c a p ita l, th e  s h a ft, an d  th e  b a s e — a n d  is 

p o ised  o n  a  c e n tre  sto n e  o f  b re cc ia , w ith  h ie r o g ly p h ic s  on  it ,  

le ss  th a n  a  fo u rth  o f  th e  d im en sio n s o f  th e  p ed esta l o f  th e  

C olum n , a n d  w ith  th e  sm a lle r  en d  d o w n w a r d s ; fro m  w h ic h  

c ircu m sta n ce  th e  A r a b s  b e lie v e  i t  to  h a v e  b een  p la ce d  th e re  

by G o d . T h e  ea rth  a b o u t th e  fo u n d atio n  h as b een  ex a m in ed , 

p ro b a b ly  in  th e  hop es o f  fin d in g  trea su re s. I t  is  o w in g , 

p r o b a b ly , to  th is  d is tu rb a n ce  th a t  th e  p illa r  has a n  in c lin a tio n  

o f  a b o u t se v e n  in ch e s  to  th e  n o rth -w e st. T h e  c e n tre  p a r t  o f  

th e  cap -sto n e  h as b een  h o llo w e d  o u t , fo rm in g  a  b asin  on  th e  

t o p ;  a n d  p ie ce s  o f  iro n  s t i l l  re m a in in g  in  fo u r  h o le s  p ro v e  

th a t  th is  p illa r  w a s  o n ce  o rn a m en ted  w ith  a  fig u re , o r  som e 

o th e r  tro p h y .

V a r io u s  d im en sio n s o f  P o m p e y ’s  P i l l a r  h a v e  b een  g i v e n ; 

t h e  fo llo w in g , h o w e v e r , w e r e  ta k e n  b y  o n e o f  th e  p a r ty  w h o  

a ssisted  in  m a k in g  th e  a sce n t b y  m ean s o f  a  r o p e - la d d e r : —

p. i.
T o p  o f  th e  c a p ita l to  th e  a s tra g a l (o n e  sto n e )  -  10  4

A s t r a g a l  to  first p lin th  (o n e  sto n e ) -  - - 67 7
P lin t h  to  th e  g r o u n d  -  -  -  -  - 2 0  1 1

W h o le  h e ig h t  -  98 10  

M e a s u re d  b y  a  l in e  fro m  th e  to p  -  -  -  99 4
I t  is  to  b e  re m em b ered , h o w e v e r , th a t  th e  p ed esta l 

o f  th e  co lu m n  d oes n o t  r e s t  on  th e  g ro u n d , its  

e le v a tio n  b e in g  -  -  -  -  -  -  4 6
T h e  h e ig h t  o f  th e  co lu m n  i t s e lf  is  th e re fo re  -  94 10  

D ia g o n a l o f  th e  ca p ita l -  -  -  -  - 1 6  1 1

C irc u m fe r e n c e  o f  th e  s h a ft  (u p p e r  p a r t)  -  -  24 2

„  „  ( lo w e r  p a r t)  -  -  27 2
L e n g t h  o f  s id e  o f  th e  p e d e sta l -  -  -  - 16  6



2 0 0 THE LOST SOLAR SYSTEM DISCOVERED.

H e r e  th e  h e ig h t  o f  th e  s h a ft  =  th e  a ssign ed  h e ig h t  o f  the 

o b e lisk  a t  H e lio p o lis , a cc o rd in g  to  P o c o c k c ’s  m ea su rem en t: 

a cc o rd in g  to  a n o th e r  m ea su rem en t b y  B r it is h  o fficers, w h o 

fo u n d  th e  G r e e k  in s cr ip tio n  d e d ic a tin g  th e  p illa r  to  th e  

R o m a n  E m p e ro r  D io c le tia n , th e  h e ig h t  o f  th e  sh a ft =  6 4  fe e t, 

w h ic h  =  th e  h e ig h t  o f  C le o p a tr a ’s  N e e d le  fro m  th e  b a se  o f  

th e  sh a ft  to  th e  p y ra m id a l to p .

N e ith e r  S tr a b o  n o r  D io d o ru s  m a k e  m en tio n  o f  th is  p illa r . 

D e n o n  sup p oses i t  to  h a v e  b e e n  e re c te d  a b o u t th e  t im e  o f  th e  

G r e e k  em p ero rs o r  o f  th e  ca lip h s o f  E g y p t .  W it h  r e g a r d  to  

th e  in scrip tio n , som e h a v e  re m a rk e d  th a t  i t  m ig h t h a v e  been  

ad d ed  a fte r  th e  e re c tio n  o f  th e  co lu m n . F e w  m o n u m en ts o f  

a n t iq u ity  h a v e  affo rd ed  so  w id e  a  fie ld  fo r  c o n je ctu re  and  

sp e cu la tio n  as P o m p e y ’s  P il la r .  I t s  e rectio n  h as b e e n  as

s ig n e d  to  P o m p e y , V e s p a s ia n , H a d ria n , a n d  D io c le tia n .

A s  A le x a n d r ia  w a s  e m b e llish e d  b y  th e  P to le m ie s  w ith  

w o rk s  o f  a r t  c o lle c te d  fro m  th e  a n c ie n t c itie s  o f  E g y p t ,  th e  

s h a ft  m a y  h a v e  o r ig in a lly  b e e n  a  c irc u la r  o b e lisk , w h ic h , on  

b e in g  rem o v ed  to  A le x a n d r ia , w a s p la ce d  on  a  p e d esta l a n d  

cro w n e d  w ith  a  cap ita l.

W h e n  th e  d ifferen ce  o f  2  o rd in a tes =  5 , th e n  as b o th  ord i

n a te s  in crea se  b y  th e  d ifferen ce  o f  th e ir  sq u ares  w ill  in 

cre a se  b y  1 , an d  th e  d ifferen ce o f  th e  tw o  o rd in a tes w i l l  

a lw a y s  =  5 .

O r  w h en  ea ch  o f  th e  o rd in a tes  h as in crea sed  b y  1 ,  as  from  

1 5  a n d  1 0  to  1 6  an d  1 1 ,  th e  d ifferen ce  o f  th e  sq u ares  o f  th e  

la s t  s e t  o f  o rd in a tes  w ill  e x c e e d  th e  d ifferen ce o f  th e  sq u ares  

o f  th e  fire t se t  b y  1 0  :

sin ce  1 6 * - 1 1 * = 1 3 5  

a n d  1 5 * - 1 0 » = 1 2 5  

D iffe re n ce  =  10

T h e  h e ig h t  o f  th e  s h a ft  o f  a n  o b e lisk  =  th e  su m  x  d iffer

en ce  o f  th e  tw o  o rd in a te s  =  th e  d ifferen ce  o f  th e ir  sq u ares.

I f  a n  o b e lisk  h a v e  th e  lo w e s t  o rd in a te  =  6 , 

a n d  h ig h e s t  o rd in a te  =  1 , 

th e  h e ig h t  o f  th e  s h a ft  =  6* — 1 * = 3 5 ; 

th e n , b y  a d d in g  -jV to  e a c h  o f  th e se  tw o  o rd in a tes , th e y  b eco m e
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¡'1  a n d  1 * 1 ;  th e  d iffe re n ce  o f  th e ir  sq u a re s  w i l l  =  3 6 , a n d  

o  o n .

OBD.
6
1

SQUARE,
36

1

DIFF.

3 5

6 1

M

3 7 *2 1

1*21
36

6*2

1*2

38*44

1*44
3 7

6*3

1*3

39*69

1*69
38

6*4

1-4

40*96

1*96
3 9

6*5

1*5

42*25

2-25
-------  4 0

T h u s  th e  d iffe re n ce  o f  th e  sq u a re s  o f

6 and 1 = 3 5 1 5 and 10 =  1 2 5

6*1 an d 1*1 =  36 15*1. an d 10*1 =  12 6

6*2 an d 1 * 2 = 3 7 15*2 and 10*2 =  1 2 7

6-3 and 1 * 3 = 3 8 15*3 a n d 10*3 =  128

6*4 an d 1*4 =  39 15*4 an d 10*4 =  12 9

6*5 an d 1 * 5 = 4 0 15*5 and 10*5 =  13 0

7 an d 2  = 4 5 1 6 an d 1 1 =  1 3 5

8 and 3  = 5 5 1 7 an d 12 =  1 4 5

9 and 4  - 6 5 18 an d 13 =  1 5 5

10 an d 5  = 7 5 1 9 an d 1 4 =  1 6 5

1 1 an d 6 = 8 5 20 a n d 1 5 =  1 7 5

D iff . o f  sq . 6*1 and  1*1 e x c e e d s  d iff. o f  sq . 6  a n d  1 b y

6*5 a n d  1*5 -  - -  -

7  a n d  2 -  . -  •

1 1  a n d  6

1

5

1 0

5 0



2 0 2 THE LOST SOLAB SYSTEM DISCOVERED.

D iff. o f  sq . 15*1 a n d  10*1 ex ce e d s  diff. o f  sq . 1 5  a n d  10  by 1

15*5  a n d  10*5 - - - - -  5

16  and  1 1 - - - - -  10

20  a n d  15 - - - - -  50

2 5  a n d  20 - - - -  100

3 0  a n d  2 5 - - - - -  150

T h u s  1 5  e x c e e d s  1 0  b y  5 ,  a n d  3 0  e x c e e d s  2 5  b y  5  

3 0  1 5  1 5 ,

2 5  1 0  1 5 ,

3 0 *— 25* e x c e e d s  1 5 * — 10* b y  1 5 0 .

W h e n  *1 is  ad ded  b o th  to  1 5  a n d  10 , th e ir  su m  is  in creased  

b y  *2. T h e  in crea se  o f  th e ir  su m  x  th e ir  d ifferen ce  = * 2 x 5  

=  1 .
W h e n  *5 is  ad d ed  to  b o th , in crea se  x  d ifferen ce  =  1 x 5  

=  5 .

W h e n  1  is  ad ded , in crease x  d ifferen ce  =  2  x  5 =  10 .

W h e n  5  is  ad ded , in crea se  x  d ifferen ce  =  10  x  5 =  50.

W h e n  1 0  is  a d d ed , in crea se  x  d ifferen ce  =  20  x  5 = 1 0 0 .

I f  th e  d ifferen ce  b e tw e e n  tw o  o rd in a tes =  6 , th e n , w h e n

b o th  o rd in a tes a re  in crea sed  b y  1 ,  th e  d ifferen ce  o f  th e ir  

sq u ares  w il l  b e  in creased  b y  2 x  6, o r  12 .

ORD. SQUARE. DIFF.
7 4 9

1 1
— 48

8 64

2 4
— 60

9 8 1

3 9
— 72

H e n c e , w h e n  th e  d ifferen ce  b e tw e e n  tw o  o rd in a tes =  n, 
th e n , a s  ea ch  o rd in a te  in creases b y  1 , th e  d ifferen ce  o f  t h e ir  

sq u a re s  w i l l  in crea se  b y  2n.

O r , w h e n  th e  d ifferen ce  b e tw e e n  tw o  o rd in a te s  =  n, th e n  

w h e n  b o th  o rd in ates a re  in crea sed  b y  m , th e  d ifferen ce  o f  

th e ir  sq u a res  w i l l  b e  in crea sed  b y  2m n.
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T h e  ru d e  D r u id ic a l  q u a d r ila te ra l, m o n o lith ic , o b e lisca l 

m o n u m en ts d e sce n d  m a n y  fe e t  b e lo w  th e  su rfa ce . T h e  

th re e  m o n o lith ic  o b e lis k s  c a lle d  th e  “  D e v i l ’s  A r r o w s ,”  n ea r 

B o ro u g h b r id g e , in  Y o r k s h ir e ,  a r e  n e a r ly  a ]l o f  th e  Bame 

h e ig h t. T h e  b ase  o f  th e  c e n tra l o n e has b een  tra ce d  to  6  fe e t  

b e lo w  t h e  s u r fa c e ; its  h e ig h t  a b o v e  th e  su rfa ce  is  2 2 |  fe e t. 

A t  R u d s to n , in  th e  sam e c o u n t y , s ta n d s a  s im ila r  o b e lisk , 

u p w a rd s  o f  2 9  fe e t  h i g h ; its  d e p th  in  th e  g r o u n d  h as b een  

tra c e d  t o  1 2  fe e t , w ith o u t  c o m in g  to  th e  b o tto m . I t  stan ds 

4 0  m ile s  fro m  a n y  q u a r r y  w h e re  th e  sam e so rt o f  s to n e  is 

fo u n d ; a n d , l ik e  a ll  s im ila r  m o n u m en ts, i t  rem ain s w ith o u t 

e ith e r  h is to ric a l o r  tra d itio n a l reco rd . T h e  men-hir o r  stone- 
long, in  B r it t a n y , is  4 0  F r e n c h  fe e t  h ig h  a b o v e  th e  s u r f a c e ; 

a n d  n o t le ss  th a n  10  fe e t  o f  th e  sam e o b elisca l m o n o lith  is  

su p p o sed  to  d escen d  b e lo w  th e  su rface.

A lo n g  th e  c o a st o f  C a m a c  (M o rb ih a m ), a  b a y  in  B r it t a n y ,  

r o d e  D ru id ic a l s to n e s, ra n g e d  in  m a n y  lin e s  o v e r  a  su rfa ce  o f  

h a l f  a  le a g u e , m a y  b e  c o u n te d  b y  h u n d r e d s ; t h e y  p re se n t th e  

a p p e ara n ce  o f  an  a rm y  in  b a tt le .

A n  o b e lis k , n o w  fa lle n  a n d  b ro k e n , m e a su rin g  6 4  fe e t 

E n g lis h  in  le n g th , an d  co m p u ted  to  w e ig h  u p w a rd s  o f  300 

to n s , I s  d escrib ed  a m o n g  th e  re m a rk a b le  m o n u m en ts, u s u a lly  

c a lle d  D r u id ic a l, a t  th e  B o u r g  o f  C a r n a c , in  th e  D e p a rtm e n t 

o f  M o rb ih a m  ( th e  c o u n try  o f  th e  a n c ie n t V e n e t i) ,  on  th e  

so u th  co a st o f  B r it t a n y .

J a b lo n s k i’s L e x ic o n  g iv e s  a  d e r iv a tio n  o f  th e  w o rd  O sir is , 

w in c h  h e  d ed u ces  fro m  O s h  I r i ,  th a t  is, h e  w h o  m a k e s tim e.

O sir is  h old s in  on e h a n d  a  k in d  o f  k e y ,  w ith  a  c irc u la r  

h a n d le , w h ic h  fro m  its  h a v in g  som e re se m b la n ce  to  t h e  le t t e r  

T ,  is  o fte n  c a lle d  th e  S a c r e d  T a u ,  o r  c r u x  an sata .

T h e  se rp e n t o f  th e  E g y p t ia n s  m a y  h a v e  b een  h e ld  sacred  

fro m  its  fo rm  re se m b lin g  th e  c irc u la r  o b e lisk , th e  em b lem  o f  

e te rn ity .

B u r to n  fo u n d  s c u lp tu re d , on  th e  o b e lisk  a t  S a n , th e  c r u x  

a n sa ta , o r  ta u , w ith  th e  c ir c le  a tta c h e d  to  th e  to p , su sp en ded  

fro m  th e  m id d le  p a r t  o f  th e  serp en t.

T h e  ta u  fo rm ed  b y  th e  d o u b le  o rd in a te , a n d  th e  sec tio n a l 

a x is  o f  th e  o b e lis k , m a y  b e  re g a rd e d  as sy m b o lic a l o f  tim e ,



20 4 THE LOBT SOLAR 8T8TEM DISCOVERED.

v e lo c it y ,  an d  d ista n ce , o r  th e  g e n e ra to r  o f  lin e s , a re a s, and 

solids. T h is  sa cred  ta u  o r  k e y , as  re p re se n te d  in  th e  hand 

o f  O s ir is , u n fo ld s  to  v ie w  th e  lo n g  co n ce a le d  ty p e  o f  th e  law  

o f  g r a v ita tio n  em b o d ied  b y  th e  g e o m e tr ic a l a n d  m ech an ical 

s k il l  o f  th e  a n c ie n ts  in  a  s in g le  b lo c k  o f  g r a n ite . Som e 

o b e lisk s  rem ain  p e r fe c t  a f t e r  h a v in g  e n d u re d  th e  re v o lu tio n  

o f  th r e e  o r  fo u r  th o u sa n d  y e a r s .

T h e  E g y p t ia n  o b e lis k  b e in g  tr u n c a te d , th e  p a rt w a n tin g  

a b o v e  th e  to p  m ig h t b e  su p p osed  to  d e n o te  th e  le g e n d a ry  

p e rio d  e lap sed  b efo re  h is to ry  co m m en ced . T h e  v is ib le  p a r t  o f  

th e  o b e lisk  fro m  th e  tr u n c a te d  to p  to  th e  su rfa c e  o f  th e  ea rth  

m ig h t  in d ica te  th e  h is to ric  p erio d . A  fu tu r e  in d e fin ite  p erio d  

m ig h t b e  sy m b o lise d  b y  th e  su p p o sed  c o n tin u e d  d e s c e n t o f  

th e  o b e lisk  b e lo w  th e  ea rth ’s  su rface.

T h e  J a in s  s a y  th a t  t im e  h a s n e ith e r  b e g in n in g  n o r  en d .

“  T h e  te m p le  o f  L a t o n a ,  a t  B u to s , n e a r  th e  m o u th  o f  th e  

N ile , w h e re  o ra c le s  a re  g iv e n ,  is  a  m a g n ific e n t s tr u c tu re  

ad o rn ed  w ith  a  p o rtic o  1 0  o r g y e s  in  h e ig h t. B u t  o f  a ll  

th in g s  I  sa w  th e r e , n o th in g  a sto n ish ed  m e so  m u ch  a s  a  

q u a d ra n g u la r  c h a p e l in  th is  te m p le , c u t  o u t  o f  o n e  s in g le  

s to n e , a n d  c o n ta in in g  a  sq u a re  o f  4 0  c u b its  o n  e v e r y  sid e, 

e n tir e ly  c o v e re d  w ith  a  r o o f  o f  on e sto n e , h a v in g  a  b o rd e r  4  

c u b its  th ic k . T h is  ch a p e l, I  co n fess, a p p eared  to  m e t h e  

m o st p ro d ig io u s  th in g  I  sa w  in  th a t  p la ce .— (H e ro d o tu s .)

T h e  h e ig h t  o f  th e  p o rtico  =  10  o r g y e s  =  4 0  c u b its  =  -fo 
stad e.

T h e  e x te r io r  o f  th e  sto n e  ch a p e l is  a  c u b e  o f  4 0  c u b its .

4 0  c u b its  =  j V  s ta d e  =  28-1 fe e t  E n g .

T a k in g  th e  th ic k n e s s  o f  th e  sid es o f  th e  c u b ic  ch a p e l =  th e  

th ic k n e s s  o f  th e  sto n e  th a t  fo rm ed  th e  r o o f  =  4  cu b its .

T h e n  4 0  -  8 =  32  

40» =  64000 

3 2 * =  3 2 7 6 8  =  £ 4 0 * .

T h u s  th e  e x te r n a l c u b e  is  d o u b le  th e  in te rn a l cu b e .

T h e  c o n te n t o f  th e  w a lls  =  th e  in te r n a l c u b e  =  £  th e  e x 

te rn a l c u b e  =  3 2 0 0 0  c u b ic  c u b its .

T h e  h e ig h t  o f  th e  g r a n ite  p e d esta l o n  w h ic h  is  p la ce d  th e
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e q u e s tr ia n  b ro n ze  s ta tu e  o f  W e llin g to n , in  th e  fr o n t  o f  th e  

L o n d o n  E x c h a n g e  =  1 4  fe e t , a n d  th e  h e ig h t o f  th e  s ta tu e  

=  1 4  f e e t ; to g e th e r  t h e y  =  28  fe e t  =  -fc s ta d e  =  th e  h e ig h t  

o f  th e  c u b ic  sto n e  c h a p e l a t  B u to s .

T h e  c o n te n t o f  th e  L a te r a n  o b e lisk  m a y  b e  co m p ared  w ith  

th e  c o n te n t o f  th e  ch a p e l fo rm ed  o u t  o f  o n e sto n e .

T a k in g  th e  sh a ft o f  th e  o b e lis k  =  2 0 0 , a n d  h e ig h t  fro m  

b a s e  to  a p e x  =  4 0 0  u n it s ; h e re  u n it y  =  6 in ch es.

T h e  h e ig h t  x  o rd in a te s  o f  th e  g r e a te r  sid e 

=  4 0 0  x  20* =  160 0 0 0  

and  200 x  14-4* =  40000 

D iffe r e n c e  =  120 0 0 0

h a lf  =  60000 =  c o n te n t in  u n its  

=  7 5 0 0  =  in  fe e t

T h u s  th e  c o n te n t o f  o b e lisk  w h e n  estim ated  b y  th e  

g r e a te r  o rd in a tes =  60000 c u b ic  u n its. W h e n  e stim ate d  b y  

th e  lesse r  o rd in ates =  5 4 2 0 0 ; th e  m ean  =  ± (60000 +  5 4 2 0 0 ) 

=  5 7 1 0 0  c u b ic  u n its  =  7 1 3 7  c u b ic  fe e t 

=  5 2 5  to n s

b y  ta k in g  a  c u b ic  fo o t o f  g r a n ite  to  e q u a l 1 6 5  po un ds 

a vo ird u p o is.

W o o d  m a k e s b y  m ea su rem en t a  sto n e  a t  B a lb e c  =  1 4 1 2 8  

c u b ic  fe e t , w h ich  w ill  e q u a l tw ic e  th e  c o n te n t o f  th e  L a te r a n  

o b elisk .

T h e  th ic k n e s s  o f  th e  sides o f  th e  ch a p e l =  4  cu b its  

=  3 3 ’7  2  in ch es.

th e n  2 x  33*72 =  5*62 fe e t , is  to  b e  d e d u c te d  fro m  28 fe e t , 

th e  sid e o f  th e  e x te rn a l cu b e .

28 —  5*62 =  22*38 fe e t  fo r  th e  sid e  o f  t h e  in te rn a l cu b e .

28* =  2 1 9 7 2  c u b ic  fe e t  

22*2», &C. =  10 9 8 6  =  a  28*

=  th e  in te rn a l cu b e

=  th e  c o n te n t o f  th e  w a lls  o f  th e  ch ap el, 

from  w h ich  d e d u c t th e  to p  p a rt, o r  ro o f, =  28* x  2*81 

=  22 0 3  c u b ic  fe e t, a n d  10 9 8 6  —  2 2 0 3  =  8 7 8 3  c u b ic  fe e t  

fo r  th e  c o n te n t o f  th e  5  sid es o f  th e  c u b ic  c h a p e l th a t w o u ld  

h a v e  to  b e  tra n sp o rted  to  B u to s  in  o n e  p iece . T h e  w e ig h t, 

i f  g r a n ite , w o u ld  b e  a b o u t 6 4 6  ton s. T h u s  th e  c o n te n t o f  the
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L a te r a n  o b e lisk  : th e  c o n te n t o f  th e  c u b ic  c h a p e l :: 7 1 3 7  

: 8 7 8 3  in  c u b ic  fe e t. O r  w e ig h ts  a s  5 2 5  : 6 4 6  to n s.

H e ro d o tu s  s a y s  th a t  P sa m m itic h u s , h a v in g  se n t to  B u to s  

to  co n s u lt  th e  o ra c le  o f  L a to n a , w h ic h  is  th e  t r u e s t  o f  a ll 

o ra c les  in  E g y p t ,  w a s  a n sw e re d  th a t  h e  w o u ld  b e  a v e n g e d  b y  

m en  o f  c o p p e r  c o m in g  fro m  th e  sea.

T h e  sam e o ra c le  a n n o u n ce d  th a t  M y c e r in u s  w o u ld  liv e  

o n ly  6  y e a rs , an d  d ie  in  th e  7 th .

I t  w a s a t  B u to s  th e  o ra c le  a n sw e re d  C a m b y s e s  : —  “  I t  is  

d estin ed  th a t  C a m b y s e s , th e  so n  o f  C y r u s ,  s h a ll en d  h is  d a y s  

a t  E c b a ta n .”

P r o b a b ly  th e  o ra c le  m ig h t  b e  g iv e n  in  th is  c u b ic  ch ap el.

W h e n  th e  A th e n ia n s  w e r e  a fflic te d  w ith  th e  p la g u e , an  

o ra c le  o rd ered  th e  c u b ic  a lta r  o f  A p o llo  to  b e  d o u b led .

T h e r e  w e re  a lso  te m p les a t  B u to s  d e d ica te d  t o  A p o llo  an d  

D ia n a .

S to n e h e n g e , o n  S a lis b u r y  P la in ,  is  su p p o sed  b y  D a v is  to 

h a v e  b een  th e  ro u n d  te m p le  d e d ica te d  to  A p o llo ,  a cc o rd in g  to  

th is  s u b s ta n tiv e  d e sc r ip tio n  g iv e n  b y  D io d o r u s : —  “  A m o n g  

th e  w r ite r s  o f  a n t iq u ity ,  H e c a te u s  a n d  som e o th ere  r e la te  

th a t  th e re  is  an  islan d  in  th e  o cea n , o p p o site  to  C e lt ic  G a u l,  

a n d  n o t in fe rio r  in  s ize  to  S ic i ly ,  ly in g  to w a rd s  th e  n o rth , and  

in h a b ite d  b y  H y p e r b o r e i, w h o  a re  so  ca lled  b eca u se  th e y  l iv e  

m o re  rem o te  from  th e  n o rth  w in d . T h e  so il is  e x c e lle n t  an d  

fe r t ile , an d  th e  h a rv e st is  m a d e  tw ic e  in  th e  sam e y e a r . 

T r a d itio n  s a y s  th a t L a to n a  w a s  b o rn  th e re , and  th e re fo re  

A p o llo  is  w o rsh ip p ed  b e fo re  a n y  o th e r  d e i t y ; to  h im  is  d ed i

c a te d  a  rem a rk a b le  te m p le  o f  a  ro u n d  fo rm .”

L a to n a , th e  d a u g h te r  o f  T ita n , h ad  an  o ra cu la r  te m p le  a t  

B u to s , fo rm ed  o f  o n e g ig a n t ic  sto n e . T h e s e  o rac les  w e re  

ce le b ra te d  fo r  th e ir  tr u th , a n d  fo r  th e  d e c is iv e  a n sw e rs  g iv e n . 

T h e  o rac les  a t  th e  te m p le  o f  h e r  son  A p o llo , a t  D e lp h i, 

d e liv e re d  b y  th e  p riestess  P y t h ia ,  w e r e  ce le b ra te d  in  e v e r y  

c o u n try .

I t  is  said  N e p tu n e , m o v ed  w ith  com p assion  to w a rd s L a to n a , 

w h e n  d riv e n  fro m  h ea v en  an d  w a n d e r in g  from  p la ce  to  p la ce , 

b eca u se  T e r r a , in flu e n ced  b y  J u n o , re fu se d  to  g iv e  h e r  a
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p la c e  w h e re  sh e  m ig h t  r e s t  a n d  b r in g  fo r th , s tr u c k  w ith  h is 

tr id e n t  D e lo s , o n e o f  th e  C y c la d e s , an d  so  m a d e im m o veab le  

th a t  is la n d , w h ic h  b e fo re  w a n d e re d  in  th e  iE g e a n ,  a n d  

ap p e ared  so m etim es a b o v e  an d  so m etim es b e lo w  th e  sea. 

T h e r e  A p o llo  w a s  b o rn , to  w h o m  th e  is lan d  b eca m e sacred . 

O n e  o f  th e  a lta rs  co n secra ted  to  A p o llo  a t  D e lo s  w a s 

re c k o n e d  a m o n g  th e  se v e n  w o n d ers  o f  th e  w o rld .

H e r e  w e  fin d  a  s tr ik in g  s im ila r ity  b e tw e e n  th e  te m p le  o f  

L a t o n a  in  E g y p t ,  a n d  th o se  o f  h e r  son  A p o llo  in  G r e e c e .

T h e  te m p le  a t  D e lo s  sto o d  o n  a  o n ce  flo a tin g  islan d . T h e  

te m p le  a t  B u to s  sto od  n e a r  th e  g r e a t  la k e , o n  w h ich  flo a ted  

th e  is lan d  o f  C h em m is. T h e  o ra c le s  d e liv e re d  a t  th e  te m p les 

o f  L a to n a  an d  A p o llo  w e re  g r e a t ly  c e leb ra ted . T h e  a lta rs  a t  

b o th  w e r e  re c k o n e d  a m o n g  th e  w o n d ers o f  th e  w o r ld , an d  a t  

b o th  w e re  c u b ic  a lta rs  ; a t  o n e  th e  e x te r n a l c u b e  w a s d o u b le  

th e  c e n tra l c u b e , a t  th e  o th e r , th e  c u b ic  a lta r  w a s  re q u ire d  to  

b e  d oubled .

N o  w o n d e r  th e n  th a t  H e ro d o tu s  reco g n ised  in  E g y p t  th e  

g o d s  o f  h is c o u n t r y , —  a s  th e  S e p o y s  in  th e  B r it is h  a rm y  

th a t  cam e fro m  I n d ia  d u r in g  th e  E g y p t ia n  ca m p a ig n  r e c o g 

n ised  th e  g o d s  o f  th e ir  c o u n tr y , a n d  w o rsh ip p e d  th e m  in  th e  

co lo ssa l te m p le s  o f  E g y p t .

B u r c k h a r d t  s a y s  th e  e x c a v a te d  te m p le s  o f  N u b ia , from  

th e ir  s tro n g  resem b lan ce, re ca lle d  to  h is  m in d  th o se  o f  In d ia . 

H e re  a re  th e  lin k s  o f  th e  m y th o lo g ic a l ch a in , l ik e  th o se  o f  

le a rn in g  a n d  sc ien ce , c o n n e c tin g  A s ia ,  A f r ic a ,  a n d  E u ro p e .

T h e  fo llo w in g  e x tr a c t , d e sc r ip tiv e  o f  a  v is it  to  th e  T e m p le  

o f  D e n d e ra , is  fro m  “  S ce n e s  a n d  Im p ressio n s in  E g y p t .”  

T h e  a u th o r  tra v e rse s  E g y p t  in  th e  O v e r la n d  r o u te  from  

In d ia .

“  T o  o n e  w h o  h as j u s t  q u itte d  a  c o u n t r y  w h e re  th e  p r ie s t  

s t i ll  o ffic iates, a n d  th e  w o rsh ip p er b o w s  d o w n  a n d  p ro stra tes  

h im se lf in  th e  te m p les o f  id o la try , w h o  is  fa m ilia r  w ith  th e  

a sp e ct, th e  h a b its  an d  cu sto m s, th e  r ite s  an d  cerem o n ies o f  

th e  H in d o o , th is  te m p le  is  an  o b je c t  o f  n o  com m on  in t e r e s t ; 

fo r  h e r e  th e  In d ia n  so ld ier  fa n c ied  h e  reco gn ised  th e  v e r y  

■ g o d s  h e  w o rsh ip p ed , and  w ith  sadness and  in d ig n a tio n  

co m p la in ed  to  h is  officers, th a t  th e  s a n c tu a ry  o f  h is  g o d  w a s
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n e g le cte d  a n d  p ro fa n e d . H e  s a w  a  sq u a re  a n d  m a ssive  

b u ild in g , a  co lo ssa l h ea d  o n  th e  c a p ita ls  o f  h u g e  c o lu m n s ; on 

th e  w a lls , th e  s e r p e n t; th e  lin g a m , in  th e  p r ia p u s ; t h e  b u ll 

o f  I s w a r a , in  th e  fo rm  o f  A p i s ; G a ru d a , in  A r u e r i s ; H a n u -  

m an , in  th e  round headed c y n o c e p h a lu s ; a  c ro w n  v e r y  s im ilar  

to  th a t  o f  S iv a , o n  th e  h ea d  o f  O s i r i s ; a n d  in  th e  s w e llin g  

bosom  o f  Is is , th a t  o f  th e  go d d ess P a r v a t i :  w h ile  o n  th e  

sta irca se , th e  p r ie s t  a n d  th e  sa cred  a r k  m u st h a v e  rem in d ed  

h im , a n d  s tr o n g ly , o f  th e  B ra h m in s , an d  th e  p a la n q u in  l i t te r  

o f  h is n a tiv e  c o u n tr y . M a n y ,  m a n y  fo rm s h e  m u s t  h a v e  

m issed, m a n y  to o  h a v e  o b se rv e d , to  w h ic h  h e  w a s  a n  e n tire  

s tr a n g e r .”

A g a in ,  s p e a k in g  o f  th e  lo w  to m b s n e a r  th e  g r e a t  p y ra m id , 

tw o  o f  w h ic h  h a v e  th e ir  w a lls  co v e re d  w ith  p a in tin g s . 

“  T h e r e  is  th e  b ir th  a n d  s to ry  o f  A p is ,  th e  c o w  c a lv in g ; th e re  

a r e  sacrifices, fe a s tin g , d a n c in g ;  th e re  is  a n  a n te lo p e  in  a  

sm a ll w o o d ; a n d  th e re  is  a  f ig u r e  ( th o u g h  a  m ere  tr if le )  c a lle d  

an d  fix e d  m y  a tte n tio n , a  m an  c a r r y in g  t w o  sq u a re  b o x e s  

acro ss th e  sh o u ld e r on  a  b ro a d  fla t  b e n d in g  p ie ce  o f  w o o d ; 

e x a c t ly  sim ila r  to  th is  is  th e  m a n n er in  w h ic h  b u rd en s a re  

b o rn e  in  In d ia , b y  w h a t w e  th e re  c a ll  b a n g y -c o o lie s . I t  

su g g e s ts  to  m e, w h a t  I  h ad  fo r g o tte n  b e fo re  to  re m a rk , th e  

p e cu lia r  w a y  in  w h ic h  y o u  se e , in  p a in tin g s  a t  T h e b e s , th e  en d  

o f  th e  g ir d le  o r  lo in  c lo th  g a th e re d , p la ite d , as  i t  w e r e , an d  

h a n g in g  d o w n  b e fo re  th e ir  m id d le s ; th is  is  exactly I n d ia n ; 

n o r  in  m y  e y e  is  e ith e r  th e  c o m p le x io n  o r  fe a tu re , e ith e r  in  

th e  p a in tin g s  o r  sta tu e s, v e r y  d ifferen t fro m  som e tr ib e s  o f  

B ra h m in .”

F o r  th e  fo llo w in g  m y th o lo g ic a l d e ta ils  h is to ry  is  in d e b te d  

to  H e r o d o t u s :— “ T h e  P e la s g ia n s , th e  m o st a n c ie n t p e o p le  

o f  G r e e c e , h o n o u red  th e ir  g o d s  w ith o u t k n o w in g  th e m , and  

e v e n  w ith o u t g iv in g  th e m  n am es. T h e y  w e r e  c a lle d  g o d s, 

a n d  re g a rd e d  m a sters  o f  a ll  th in g s . I t  w a s  n o t  t i l l  a  p e rio d  

fa r  d is ta n t fro m  th e ir  o r ig in  th a t  t h e y  k n e w  th e  n am es o f  

th e ir  g o d s  ca m e  from  E g y p t .  T h e n  th e y  w e n t to  c o n s u lt  

th e  o ra c le  o f  D o d o n a , th e  m o st a n c ie n t in  G r e e c e , a n d  in 

q u ire d  i f  th e y  o u g h t to  r e c e iv e  th e  n am es o f  th e  g o d s  g iv e n  

b y  b arb a ria n s. U p o n  th e  o ra c le  a n s w e rin g  th a t  t h e y  o u g h t
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t o  r e c e iv e  th e m , t h e y  sa crifice d  to  th e  g o d s , an d  in v o k e d  

th e m  b y  n am es. I t  w a s  fro m  th e  P e la s g ia n s  th e  G r e e k s  re

c e iv e d  th e s e  n am es. O n e  rem ain s s t i l l  ig n o ra n t w h e n ce  ea ch  

g o d  c a m e ,— i f  h e  h ad  a lw a y s  e x is t e d ,— w h a t w a s  h is fo rm  ? 

F o r  m y s e lf , I  b e lie v e  th e y  cam e fro m  E g y p t ; a n d  i f  I  sh o u ld  

b e  to ld  th a t  th e  E g y p t ia n s  k n e w  n o t N e p tu n e , C a s to r , V e s t a , 

T h e m is , th e  G r a c e s  a n d  N e r e id s ,— I  sh o u ld  a n sw e r, th a t  th e  

P e la s g ia n s  lea rn ed  th e se  n am es fro m  th e  S am o th ra cio n s w ith  

w h o m  t h e y  a sso ciated . A s  to  a ll  th e  o th e r  g o d s , th e ir  n am es 

ca m e fro m  E g y p t . ”

T h u s  i t  a p p e ars th a t  a t  a  rem o te  p e rio d  a n  in terco u rse  h ad  

b e e n  esta b lish ed  fro m  I n d ia  to  th e  w e s t  o f  A s i a ; th e n c e  to  

E g y p t  a n d  th e  M e d ite rra n e a n , th ro u g h  th e  a g e n c y  o f  com 

m e rce , m ig r a to r y  m ason s, w a n d e r in g  p h ilo so p h ers, o r  m agi. 

S o  th a t  I n d ia  h a d  lo n g  b een  e n lig h te n e d  b efo re  th e  firs t  r a y  

o f  sc ie n ce  h ad  p ie rce d  th e  la s t  E u ro p e a n  d a rk n ess.

T h o u g h  I n d ia  m a y  a p p e a r  t o  sta n d  th e  firs t, a n d  E u ro p e  

th e  la s t in  th e  sca le  o f  a n t iq u ity  o f  sc ie n ce  a n d  le a rn in g , y e t  

p erh ap s C h in a  m a y  co n ten d  w ith  In d ia , an d  A m e r ic a  w ith  

E u ro p e  fo r  p r io r ity . T h e s e  rem o te  e p o ch s c a ll  to  m in d  th e  

ex c la m a tio n  w h ich  P la t o ,  in  th e  “  T im seu s,”  p u ts  in to  th e  

m o u th  o f  th e  p r ie sts  o f  S a is  — “  O  S o lo n , O  S o lo n  I y e  G r e e k s  

s t i l l  re m a in  e v e r  c h ild r e n ; n o w h e re  in  H e lla s  is  th e re  an  a g e d  

m an . Y o u r  so u ls  a re  e v e r  y o u th fu l. Y e  h a v e  no k n o w le d g e  

o f  a n t iq u ity ,  n o  a n c ie n t b e lie f, n o  w isd o m  g r o w n  v e n e ra b le  

b y  a g e .”

H e ro d o tu s , d e s c r ib in g  S a is , sa y s , “  W h a t  I  ad m ire  a b o v e  

a ll  o th e r  th in g s  is  a  h o u se  m ade o u t  o f  o n e s to n e , w h ic h  w a s  

b ro u g h t b y  A m a s is  fro m  E le p h a n tis . T w o  th o usan d m en  

w e r e  e m p lo y e d  d u r in g  th r e e  w h o le  y e a rs  in  tr a n s p o rt in g  th is  

h o u se , w h ic h  h a s in  fr o n t  2 1  c u b its , in  d e p th  1 4 ,  a n d  8 in  

h e ig h t ; th is  is  th e  m easu re  o f  th e  o u tsid e .

(<T h e  in s id e  is  18  c u b its  in  le n g th , 1 2  in  d e p th , an d  5  in  

h e ig h t. T h is  w o n d e rfu l ed ifice  is  p la ce d  b y  th e  e n tra n ce  o f  

t h e  te m p le  o f  M in e r v a .”

E x t e r n a l  m ea su rem en t = 2 1 , 1 4 , 8 c u b its

I n te r n a l , ,  = 18 , 1 2 , 5

D iffe re n ce  = 3 , 2 , 3

pVOL. I.
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L e t  th e  com m on  d ifferen ce  =  2*5 ; 

th e n  2 1 ,  1 4 , 8

le as 2*5, 2*5, 2*5

e q u a ls  18*5, 1 1 * 5 , 5*5 fo r  in te r n a l sid es, 

a n d  18*5 x  1 1* 5  x  5*5 =  1 1 7 0  in te r n a l c o n te n t, 

2 x 1 1 7 0 =  2 3 4 0 ;

b u t  2 1  x  1 4  x  8 =  2 3 5 2  e x te rn a l c o n te n t.

T h u s  th e  e x te rn a l c o n te n t =  d o u b le  th e  in te r n a l c o n te n t.

T h e  ch am b er, a cc o rd in g  to  th is  c a lc u la tio n , w o u ld  n o t  e x 

c e e d  a  1 5 a  fe e t  sec tio n a l le n g th  o f  a  L o n d o n  se w e r. B y  

p la c in g  th e  ch a m b e r  on  o n e  sid e, a  m an m ig h t w a lk  u p r ig h t  

o n  a  flo o r a b o u t 1 5 a  fe e t  b y  3  fe e t  1 0  in ch es. T h e s e  d im en 

sion s a re  to o  in s ig n ific a n t fo r  a  m o n o lith  w h ic h  to o k  2000 

m en , fo r  th re e  w h o le  y e a rs , to  tra n sp o rt fro m  E le p h a n tis .

I f  th e  d im en sio n s h a d  o r ig in a lly  b een  w r it te n  o r g y e s  in 

stead  o f  c u b its , th e n , b y  th is  su p p o sitio n , th e  o r g y e  b e in g  =  

4  cu b its , th e  c o n te n t o f  th e  m ass to  b e  m o v ed , w h ic h  =  th e  

r id e s o f  th e  ch a m b e r  =  a  th e  e x te rn a l c o n te n t, w i l l  =  a b o u t 

a  5 2 2 6 6 , o r  2 6 1 3 3  c u b ic  fe e t  =  1 9 2 5  to n s, i f  th e  s to n e  w e r e  

g ra n ite .

T h e  c o n te n t w o u ld  =  n e a r ly  tw ic e  th e  c o n te n t o f  th e  

B a lb e c  sto n e , a n d  th e  B a lb e c  sto n e =  tw ic e  th e  c o n t e n t  o f  

th e  L a te r a n  o b elisk .

T h e  g r a n ite  b lo c k  w h ic h  com po ses th e  p ed esta l o f  th e  

b ro n ze  e q u e stria n  s ta tu e  o f  P e t e r  th e  G r e a t , a t  S t .  P e t e r s -  

b u rg h , w a s  estim ate d  a t  th e  w e ig h t  o f  15 0 0  tons.

T h e n , a cc o rd in g  to  th e  p re ce d in g  c a lc u la tio n , th e  w e ig h t  

o f  th e  m o n o lith ic  te m p le  tran sp o rted  fro m  E le p h a n tis  to  S a is  

w o u ld  b e  to  th e  w e ig h t  o f  th e  m o n o lith ic  b lo ck  o f  g r a n ite  

tra n sp o rted  fro m  th e  G u l f  o f  F in la n d  to  S t .  P e te r s b u r g h  

::  1 9 2 5  : 150 0 .

T h e  S t .  P e te r s b u r g h  b lo c k  fo rm ed  th e  rem n a n t o f  a  h u g e  

r o c k  w h ic h  la y  in  a  m orass a b o u t fo u r  m iles  fro m  th e  sh o re  o f  

t h e  G u l f  o f  F in la n d , a n d  a t  th e  d ista n ce  o f  a b o u t fo u rte e n  

m ile s  b y  w a te r  fro m  S t .  P e te rs b u rg h .

T h e  m ean s ad o p ted  in  c o n v e y in g  th is  b lo c k , b o th  b y  lan d  

a n d  w a te r , a re  a lso  sta te d .

“  I  fo u n d  th e  ro ck ,”  s a y s  th e  e n g in e e r  e m p lo y e d , “  c o v e re d
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w ith  m oss. I t s  le n g th  w a s  4 2  fe e t , its  b re ad th  2 7 , an d  its  

h e ig h t  2 1  fe e t .”

“ T h e  e x p e n s e  a n d  d ifficu ltie s  o f  tr a n s p o rtin g  i t ,”  sa y s  

C o x e , “  w e r e  n o  o b sta c le s  to  C a th e r in e  th e  S eco n d . T h e  

m orass w a s  d ra in e d , th e  fo re st c le a re d , a n d  a  ro ad  fo rm ed  to  

th e  G u l f  o f  F in la n d . I t  w a s  s e t  in  m o tio n  on  h u g e  fr ic tio n -  

b a lls  an d  g ro o v e s  o f  m e ta l b y  m ean s o f  p u lle y s  an d  w in d lasses, 

w o r k e d  b y  50 0  m en . I n  th is  m an n er i t  w a s  c o n v e y e d , w ith  

4 0  m e n  sea te d  o n  th e  to p , 12 0 0  fe e t  a  d a y , to  th e  s h o r e ; 

th e n  e m b a rk e d  on  a  n a u tic a l m ach in e, tran sp o rted  b y  w a te r  

to  S t .  P e te rs b u rg h , a n d  la n d ed  n e a r  th e  sp o t w h e re  i t  is  n o w  

e re cte d . S ix  m o n th s w e re  co n su m ed  in  th is  u n d e rta k in g , 

w h ic h  w a s c e r ta in ly  lab o rio u s in  th e  e x tr e m e ; fo r  th e  r o c k  

w e ig h e d  15 0 0  to n s. I n  its  n a tu ra l s ta te  th e  sto n e w o u ld  

h a v e  b een  a  m a g n ifice n t su p p o rt fo r  th e  s t a t u e ; b u t  th e  

a r t is t , in  h is  a tte m p ts  to  im p ro ve  it , d e p riv e d  i t  o f  h a l f  its  

g r a n d e u r .”

T h e  h e ig h t o f  th e  fig u re  o f  th e  em p ero r is 1 1  f e e t ; th a t  o f  

th e  h o rse, 1 7  fe e t. T h e  w e ig h t  o f  b o th  to g e th e r  is  3 6 ,6 3 6  

p o u n d s E n g lis h .

S in c e  50 0  R u ss ia n s  c o n v e y e d  a  m o n o lith  w e ig h in g  15 0 0  

to n s , in  s ix  m o n th s, to  S t .  P e te r s b u r g h , th e  c o n v e y in g  a  

m o n o lith , w e ig h in g  1 8 7 3  to n s, b y  w a te r , in  th re e  y e a rs , b y  

20 0 0  E g y p t ia n s , fro m  E le p h a n tis  to  S a is , d o es n o t seem  an 

im p o s s ib ility .

W ilk in s o n  th u s  d escrib es th e  b ro k e n  s ta tu e  in  th e  M e m n o - 

n iu m , w h ic h  w a s  fo rm e r ly  in  a  s it t in g  a t t itu d e : — T o  s a y  

th a t  th is  is  th e  la r g e s t  s ta tu e  in  E g y p t  w i l l  c o n v e y  n o  id ea  

o f  th e  g ig a n tic  s ize  o r  en o rm o u s w e ig h t  o f  a  m ass w h ic h , fro m  

a n  a p p ro x im a te  c a lc u la tio n , e x ceed e d , w h e n  e n tire , n e a r ly  

th r e e  tim es th e  so lid  co n ten ts  o f  th e  g r e a t  o b e lisk  a t  K a r n a k , 

a n d  w e ig h e d  a b o u t 887 tons. T h e  o b e lisk  w eig h s  a b o u t 2 9 7  

to n s , a llo w in g  2 6 5 0  o u n ce s  to  a  c u b ic  fo o t.”

T h e  sm a lle r  o f  tw o  L u x o r  o b e lisk s, la t e ly  rem o v ed  to  P a r is ,  

w a s  c a lc u la te d  b y  L e b a s  to  w e ig h  2 4 6  to n s  E n g lis h .

M o n tv e r ra n d , a  F r e n c h  a rc h ite c t , h as raised  a  g r a n ite  

c o lu m n  a t  S t .  P e te r s b u r g h , w h ic h  is  a  s in g le  b lo ck , a b o u t
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96 foot h ig h , and  w e ig h s  th ree  tim es as m u ch  as th e  obelisk  

o f  L u x o r .
T h o  m o n o lith ic  g r a n ite  te m p le , c a lle d  th e  “  G r e e n  T a b e r

n a c le , o r  C h a m b e r ,”  a t  M e m p h is, w a s, a cc o rd in g  to  A r a b  

w r ite rs , form ed  o f  on e s in g le  sto n e , 9 c u b its  h ig h , 8  lo n g , and 

7 broad. I n  th e  m id d le  o f  th e  sto n e  a  n ic h e  o r  h o le  is  hol

lo w e d  o u t, w h ic h  le a v e s  2 c u b its  o f  th ic k n e s s  fo r  t h e  sides, 

as  w e ll ns fo r  tho to p  a n d  b o tto m .

E x t e r io r  9 , 8 , 7  c u b its

D e d u c t  4 . 4 , 4  

In te r io r  5 , 4 ,  3

T h e n  9  x  8 x  7 = 5 0 4  e x te r io r  c o n t e n t

a n d  5  x  4  x  3 =  6 0  in te r io r  c o n t e n t

8 x  6 0  =  480.

I n  o rd e r  th a t  th e  in te r io r  c o n te n t sh o u ld  =  e x te r io r  con 

t e n t  th e  in te rn a l d im en sio n s sh o u ld  = . |  th e  e x te r n a l d im en 

s io n s ; o r  in te rn a l =  4 * 5 x 4  x 3 - 5 = 6 3 , 

a n d  8 x  6 3 = 5 0 4 :

s o  8  tim e s  th e  in te rn a l c o n te n t w i l l  =  th e  e x te r n a l c o n t e n t

M a k r ir i ,  s p e a k in g  o f  th e  sam e m o n o lith , a d d s , *  T h e r e  w a s  

a t  M e m p h is  a  h o u se  (ch am b er') o f  th a t  h a rd  g r a n ite  w h ic h  

iro n  ca n n o t c u t  I t  w a s  fo rm ed  o f  a  s in g le  s to n e , a n d  o n  k  

th e r e  w a s  s c a lp ta x e  a n d  w r it in g . O n  th e  fr o n t ,  « a w  th e  

e n tr a n c e , th e re  w e r e  fig u r e s  o f  s e rp e n ts  p r e s e n tin g  th e ir  

b re a sts . T h is  sto n e  w a s  o f  s a c k  a  w e ig h t , th a t  s e v e r a l 

th o u sa n d  m en  to g e th e r  oo n ld  n o t m o v e  i t  T h e  L m r  S .  S .  

O m a r i, b r a k e  th is  g r e e n  ch a m b er a b o u t th e  v w  7 5 0  o f  t h e  

H e g ir a   ̂a .  Tv. 13 4 8 « , a n d  y o n  m a y  se e  p a c e s  o f  i t  in  th e  

'jermy (m o sq u e) w h ic h  h e  ca u se d  to  b e  b tu h  in  t h e  q u a r te r  o f  

t h e  Sabm ans, o u ts id e  o f  C a ir o .”

A  m o n o lith  a t  T e l  e ' T m a i. th e  tuun em  T h m o u k , in  t h e  

D e h a .  s t i l l  r e m a in s ; i t  is  o f  p o lish ed  g n o m e ,  an d  re c ta n g u la r . 

A c c o r d in g  to  B u r to n , i :  is  2 1  fe e t  9  in c h e s  h ig h , 1 3  fe e t  

b ro a d , an d  1 1  fee t 7  in ch e s  d e e p :  she t h i i t n w t  o f  xfae w a lls  

b e in g  abo n t 2 -  fees.

T h is  w i l l  m a k e  th e  h e ig h t, b re a d th , a n d  d ep th  o f  th e  

ch n tn h et. e a rh  5  fe e t less th a n  th e  e x te r n a l h e ig h t ,  b re a d th .
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a n d  d e p th . I f  in stea d  o f  5  fe e t , 5 '2  fe e t  b e  d e d u c te d  from  

e a c h  e x te r n a l m easu re, th is  w i l l  g iv e  th e  in te r io r  c o n te n t, |  

o f  th e  e x te r io r  c o n te n t.

E x t e r io r  21*8  1 3  1 1 -6

d e d u c t 5 '2  5*2 5*2

In te r io r  16*6 7*8 6 4

th e n  2 1*8  x  1 3  x  1 1 * 6  =  3 2 8 7  

a n d  16*6 x  7*8 x  6*4 =  ± 3 2 8 7  

o r  th e  in te r io r  co n te n t =  |  th e  e x te r io r  c o n te n t.

T h e  h e ig h t, 2 1  fe e t  9  in ch e s, w i l l  b e  a b o u t 3 1  c u b its . 

T h e  B u to s  m o n o lith  b e in g  a  c u b e  o f  4 0  c u b its , o r  th e  h e ig h t  

o f  4 0  c u b its .

In the vicinity o f Mahabalipuram, on the sea-coast o f the 
Carnatic, are the celebrated ruins of ancient Hindoo temples, 
dedicated to Vishnu. Facing the sea there is a pagoda of 
one single stone, about 1 6  or 18  feet high, which seems to 
have been cut on the spot out of a detached rock. On the 
outside surface o f the rock are bas-relief sculptures, repre
senting the most remarkable persons whose actions'"are 
celebrated in the Mahabharat. Another part o f the rock is 
hollowed out into a spacious room.

On ascending the hill, there is a temple cut out of the 
solid rock, with some figures of idols in alto relievo upon the 
walls, very well finished: at another part of the hill, there is 
a  gigantic figure of Vishnu, asleep on a bed, with a huge 
snake wound round in many coils as a pillow, which figures 
are all o f one piece, hewn out of the rock. A  mile and a 
half to the southward of the hill are two pagodas, about 30  

feet long by 2 0  wide, and the same in height, cut out of the 
solid rock, and each consisting originally of one single stone. 
Near to these is the figure of an elephant, as large as life, 
and a lion much larger than the natural size; but otherwise 
a just representation o f a real lion, which is, however, an 
animal unknown in this neighbourhood, or in the south of 
India. The whole of these sculptures appear to have been 
rent by some convulsion o f nature, before they were finished. 
The great rock above described is about 1 0 0  yards from the 
sea; but on the rocks washed by the sea arc sculptures
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in d ic a t in g  th a t  th e y  o n ce w e r e  c u t  o u t  o f  i t  E a s t  o f  th e  

v i l la g e , an d  w a sh ed  b y  th e  sea, is  a  p a g o d a  o f  s to n e , c o n ta in 

in g  th e  L in g a m , a n d  d ed ica te d  to  M a h a d e v a . T h e  s u r f  h ere  

b re a k s  fa r  o u t , and  (a s  th e  B ra h m in s  a s s e r t)  o v e r  th e  r u in s  o f  

t h e  c i t y  o f  M a h a b a lip u ra m , w h ic h  w a s  o n ce  la r g e  a n d  m a g n i

fic e n t ; an d  th e re  is  rea so n  to  b e lie v e , fro m  th e  tra d itio n a l 

reco rd s  o f  th e  n a tiv e s , th a t  th e  sea , o n  th is  p a r t  o f  th e  C o r o 

m a n d e l c o a st, h as b e e n  e n c ro a c h in g  o n  th e  la n d . A l l  th e  

m o st a n c ie n t b u ild in g s  a n d  m o n u m en ts a t  th is  p la c e  a r e  co n 

se cra te d  to  V is h n u , w h o se  w o rsh ip  a p p e a n  to  h a v e  p red o

m in a te d  o n  th is  c o a s t ; w h ile , on  th e  o p p o site  c o a s t, in  th e  

n e igh b o u rh o o d  o f  B o m b a y , th a t  o f  M a h a d e v a , o r  S iv a , p re 

v a ile d  to  a  g r e a te r  e x te n t . (East India Gazetteer.)

W e do not know that any such rectangular Druidical 
monolith monuments exist; but we find a description o f a  

large dolmen formed by 1 7  or 18  blocks of stone.
T h e  fin e st C e lt ic  m o n u m en t, th e  la rg e st an d  m o st r e g u la r ,  

w ith in  th e  lim its  o f  B r it t a n y  o r  A n jo u , is  seen  n e a r  th e  

v il la g e  o f  B a g n e u x , a b o u t a  m ile  fro m  S a u m u r . T h is  

m o n u m en t is  a  dolm en  o f  a  re c ta n g u la r  fo rm , raised  o n  th e  

sid e  o f  a  h ill ,  an d  com p o sed  o f  en o rm o u s b lo ck s  o f  sa n d 

sto n e. I t  is  58 fe e t  lo n g , 2 1  w id e , an d  a b o u t 7  fe e t  

h ig h  fro m  th e  g ro u n d . T h e  d isp o sitio n  o f  th e  sto n e s  is  

p e r fe c t ly  u n ifo rm , fo u r  a t  ea ch  sid e fo r  th e  w a lls , fo u r  fo r  

th e  ro o f, o n e o n  th e  le f t  s id e  n e a r  th e  en tra n ce , o n e a t  th e  

w e st , c lo s in g  u p  th e  d olm en  a t  th a t  en d  ; tw o  sm a lle r  on es 

s ta n d in g  u p  n ea r th e  e n tra n ce , a n d  a  s in g le  iso la te d  b lo c k  a t  

th e  b o tto m , lik e  a  p illa r , h e lp in g  to  su sta in  th e  w e ig h t  o f  th e  

ro o f. T h e r e  a re  a lto g e th e r  se v e n te e n  o f  th e se  im m en se  

b lo ck s , a n d  fro m  som e ro u g h  m a so n ry , w h ic h  m a y  b e  see n  

s u p p ly in g  a  v a c a n c y  on th e  r ig h t  o f  th e  e n tra n ce , i t  is  in fe rre d  

th a t  th e re  w e r e  o r ig in a lly  e ig h te e n . S c a tte re d  a b o u t in  

d isord er o u tsid e  th e  e n tra n ce  a re  som e fla t  sto n es, w h ic h  i t  is  

c o n je ctu re d  m a y  h a v e  o n ce  sto o d  u p r ig h t  in  co n tin u a tio n  o f  

th e  n o rth ern  w all.

The great blocks which form this singular structure are all 
unhewn, yet of such equal dimensions that, with a single ex
ception, the result apparently of an accident, they lie almost



CELTIC MONUMENT. 2 1 5

a s  c lo s e ly  to g e th e r  a s  i f  th e y  h a d  b een  c a r e fu lly  sm o o th ed  fo r  

th e  p la c e s  t h e y  o c c u p y . T h e y  v a r y  in  th ick n e s s  fro m  18  

in c h e s  to  2\ fe e t , an d  a re  a ll  o f  e x tr a o rd in a r y  m a g n itu d e ; 

th e  la r g e s t , th a t  w h ic h  c lo ses th e  w e s t  e n d , p re se n tin g  a  

s q u a r e  s u r fa c e  o f  tw e n ty -o n e  fe e t  to  th e  sid e. I t  is  said , 

th a t  u p o n  d ig g in g  ro u n d  th e  m o n u m en t, th e  w a lls  a re  fo u n d  

to  b e  b u rie d  n e a r ly  9 fe e t  in  th e  e a rth , w h ic h  w o u ld  g iv e  th e  

u p r ig h t  b lo c k s  a  h e ig h t  o f  a lm o st 16  fe e t. T h e  fa c t  is  

r e m a r k a b le , as  C e lt ic  sto n es in  g e n e ra l a re  se ld o m  s u n k  to  

s u c h  a  d e p th . B u t  in  th is  in s ta n c e  th e r e  a p p e a rs  to  h a v e  

b e e n  a  n e c e s s ity  fo r  i t ,  as  th e  b lo ck s , in stea d  o f  b e in g  v e r t ic a l 

in  th e  u s u a l w a y ,  in c lin e  so  fa r  to w a rd s  th e  c e n tre , th a t  a  

p lu m m e t d ro p p e d  fro m  th e  to p  w o u ld  fa ll  m o re  th a n  a  fo o t 

fro m  th e  b ase. I t  is  im p ossib le  to  v is it  th e se  p ro d ig io u s 

m asses o f  sto n e w ith o u t  re n e w ed  asto n ish m en t a t  th e  m a rv e l

lo u s  m ech a n ica l p o w e r  b y  w h ic h  th e y  w e r e  raised  fro m  th e ir  

q u a rrie s , tra n sp o rte d  to  th e ir  d e stin a tio n , a n d  a rra n g e d  in  

sy m m e tr ic a l o rd er. I n  th e  v in e y a r d s , a b o u t 4 0  o r  5 0  y a r d s  

d is ta n t , is  a  s o lita ry  peulven, a b o u t 6 o r  7  fe e t h ig h , o u t  o f  

th e  lin e  o f  th e  d o lm en , a n d  a p p a re n tly  h a v in g  n o  co n n ectio n  

w ith  i t ; an d  on  th e  to p  o f  a  h ill  n o t fa r  fro m  th e  n e ig h b o u r

in g  v i l la g e  o f  R ia u  is  a  sm a lle r  d o lm en , c o n s is tin g  o f  s ix  

g r e a t  sto n es, a lso  se t  to w a rd s  th e  e a s t , e q u a lly  r e g u la r  in  

fo rm , b u t  co n s id e ra b ly  d ila p id a te d  b y  th e  a ctio n  o f  th e  

w e a th e r . T h is  d o lm en  p rese n ts  th e  a d d itio n a l p e c u lia r ity  o f  

a  flo o rin g  o f  f la g  sto n es. T h e  b lo c k s  o f  w h ic h  th e se  m o n u 

m e n ts  a re  b u ilt  a r e  co m p o sed  o f  san d sto n e, fo u n d  in  th e  

e n v iro n s  o f  S a u m u r ; b u t  a t  su c h  a  d ista n ce  fro m  th e  p la ce  

se le cte d  fo r  th e  m y s t ic a l  p u rp o ses to  w h ic h  th e  C e lts  ap p lied  

th e m , th a t  th e y  m u s t h a v e  b een  c a rr ie d  a t  le a s t h a lf  a  le a g u e  

o v e r  a  d ifficu lt  c o u n tr y , in te rse c te d  w ith  ra v in e s  a n d  v a lle y s . 

T h e  w o r k  o f  c u t t in g  th e se  p ro d ig io u s  b lo ck s  o u t  o f  th e  

q u a r r y , and  ra is in g  th e m  fro m  th e ir  bed s, is  in te llig ib le  to  a  

p eo p le  w h o  u n d e rstan d  th e  u se  o f  th e  w e d g e  a n d  th e  l e v e r ; 

b u t  th e  m ech a n ica l p o w e r  b y  w h ic h  t h e y  w e r e  c o n v e y e d  

acro ss r iv e r s  a n d  h ills , a n d  p la ce d  in  th is  r e g u la r  o rd e r  o f  

w a llin g  a n d  ro o fin g , is  u t t e r ly  in co m p reh en sib le .

A  g la n c e  in to  th e  d olm en  o f  B a g n e u x , th is  v a g u e  d am p
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hall, fills the mind with a sort o f dreary wonder not very easy 
to describe. W hat could have been the object o f this rude, 
stony temple, mausoleum, or whatever else it w as? The 
twilight within is by no means impressive, except in the same 
way, but with a sort o f palpable honor in it, as a  great sub
terranean sepulchre can be felt to be impressive. When 
you creep in, rather shudderingly, you have an instinctive 
conviction of the tremendous solidity o f the masses o f  stone 
around and above you, which have stood there for centuries 
heaped upon centuries; yet it  is o f so dismal a kind, that you 
can hardly overcome a certain sense of terror, lest the whole 
mass should fall and crush you to atoms. I t  is probably the 
consciousness o f your own weakness and insignificance in the 
presence o f so ponderous a mystery that produces this 
feeling.

Formerly the neighbourhood o f Saumur was scattered over 
with Celtic ruins, o f which few are now remaining, and of 
these which are still described in the local books some have 
already disappeared. They have been broken up for ma
terials to mend the roads.

The sides o f this dolmen would seem from the description 
to resemble the sides of an Egyptian propylon, the sides of 
both being inclined, and both structures colossal.

Perhaps rectangular structures formed of several large 
stones to resemble a rectangular monolith may be found 
among Druidical remains.

In  Gaul, the power of the Druid priesthood was so 
directly inimical to the Homan domination, that, as Gibbon 
remarks, under the specious pretext o f abolishing human 
sacrifices, the emperors Tiberius and Claudius suppressed the 
dangerous power of the Druids; next the priests themselves; 
their gods and their altars subsisted in peaceful obscurity 
until the final destruction o f paganism.
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P A R T  IV .

PYRAMID OF CHEOPS.---ITS VARIOU8 MEASUREMENTS.---CONTENT
EQUAL THE SEMI-CIRCUMFERENCE OF EARTH. —  CUBE OF SIDE OF 
BASE EQUAL £ DISTANCE OF MOON.---NUMBER OF STEPS.--- EN
TRANCE. ---CONTENT OF CASED PYRAMID EQUAL Jg  DISTANCE OF
MOON. — KING’S CHAMBER.— WINGED GLOBE DENOTES THE THIRD 
POWER OR CUBE. —  THREE WINGED GLOBES THE POWER OF 3 
TIMES 3, THE 9TH POWER, OR THE CUBE CUBED.— SARCOPHAGUS.
---CAUSEWAY.--- HEIGHT OF PLANE ON WHICH THE PYRAMIDS
STAND. —  FIRST PYRAMIDS ERECTED BT THE 8A BRANS AND CON
SECRATED TO RELIGION. —  MYTHOLOGY. — AGE OF THE PYRAMID.
---ITS BUFP08ED ARCHITECT. —  8ABRANI8M OF THE ASSYRIANS
AND PERSIANS.---ALL SCIENCE CENTRED IN THE HIERARCHY.—
TRADITIONS ABOUT THE PYRAMIDS. — THEY WERE FORMERLY 
WORSHIPPED, AND STILL CONTINUE TO BE WORSHIPPED, BY THE 
CALMUC8. — WERE REGARDED A8 SYMBOLS OF THE DEITY.---RE
LATIVE MAGNITUDE OF THE SUN, MOON, AND PLANETS. —  HOW 
THE 8TEP8 OF THE PYRAMID WERE MADE TO DIMINISH IN HEIGHT
FROM THE BASE TO THE APEX.---DUPLICATION OF THE CUBE. —
CUBE OF HYPOTHENUSE IN TERMS OF THE CUBES OF THE TWO 
SIDES.---DIFFERENCE BETWEEN TWO CUBES. —  SQUARES DE
SCRIBED ON TWO SIDES OF TBIANGLE8 HAVING A COMMON HYPO
THENUSE. —  PEAR-LIKE CURVE.---8HIELD8 OF KINGS OF EGYPT
TRACED BACK TO THE FOURTn MANETHONIO DYNA8TT. —  EARLY 
WRITING.— LIBRARIANS OF RAMSES MIAMUM, 1400 B.O.— DIVISION 
OF TIME. —  SOURCES OF THE NILE.

Pyramid of Cheops.

Having made repeated attempts, and as many failures, to 
ascertain the magnitude o f the Pyramid of Cheops from 
stated measurements which'differed so greatly from each other, 
we at last abandoned all hopes o f arriving at any satisfactory 
conclusion.

Herodotus only says, “  The Pyramid o f Cheops is quadri-
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la t e r a l ; ea ch  side b e in g  8 p le th ro n s in  le n g th , an d  h e ig h t  the 

sa m e.”  T h e s e  sta te m e n ts  w e  fo u n d  to  b e  in a c c u r a t e ; fo r  we

had already ascertained the value of the plethron o f Hero-
dotus.

Savary gives the dimensions of the Great Pyramid from
the following authors:—

HEIGHT. BASE.
Feet. Feet.

Herodotus - - - - - 800 800
Strabo - -  - - - - 625 600
Diodorus - - - - - 600 700
Pliny -  - - - - - — 708
L e  Brun - - - - - 616 704
Prosper Alpinus - - - - 625 750
Thevenot - - - - - 520 682
Niebuhr - - - - - 440 710
Greaves - - - - - 444 648

To these might be added a list more numerous, with dis-
crepancies not less.

The number of sides of the py ramid - = 4
Suppose each side - - - - - = 42

(linear plethra)
then the perimeter will - - - - = 4»
and the area of the base - - - - = 4«

(sq u a re  p le th ra ).

L e t  th e  su m  o f  th e  in d ices o f  4 ,  o r  1 +  2 +  3 + 4  =  1 0 , be 

th e  h e ig h t  in  p le t h r a :

S in c e  1 p h le th ru m  -  -  -  -  =  40-5 u n its ,

1 0  p le th ra  w i l l  -  -  -  -  =  4 0 5  ,,
=  468-l  fee t.

T h e  sid e o f  th e  base w ill  =  1 6  x  40*5 =  648 u n its,

=  7 4 9 £  fee t.

B y  th e  ad d itio n  o f  so m e w h a t m ore th a n  u n ity  to  th e  h e ig h t, 

w e  h a v e

C o n te n t  o f  th e  p y ra m id  =  $ h e ig h t x  base a re a ,

=  i  4 0 6 , & c . x  648**

=  l  113 6 8 9 0 0 8  u n its ,

=  c ircu m fe re n ce  o f  th e  ea rth
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' ...................... .. — — s
w h ic h  m a y  a lso  b e  ex p re s se d  b y  £  (3 2 4  x  2 — 2 4 3  x  3 2 4  x  2 ) ;  

3 2 4  b e in g  th e  B a b y lo n ia n  n u m b ers 2 4 3  tran spo sed .

H e ig h t  : b ase  :: 1 0  : 16  

H e ig h t  =  j-jj- o r  £  b ase .

H e ro d o tu s  m a k e s  th e  h e ig h t  th e  sam e as th e  b a s e :

H e ig h t  =  4 0 5  u n its ,

B a s e  =  6 48 u n its ,

fro m  w h ic h  t a k e  2 4 3 , o r  1 stad e, a n d  th e re  w ill  b e  le f t  4 0 5  

u n its  fo r  th e  h e ig h t , w h ic h  m akes th e  h e ig h t  =  th e  sid e  o f  

th e  b a se , less  1 stad e.

T h e  c u b e  o f  th e  sid e  o f  th e  base = 6 4 8 ® = 2 7 2 0 9 7 7 9 2

4  cu b e s =  10 8 8 3 9 0 0 6 5 u n its.

T h e  d is ta n ce  o f  th e  m oon from  th e  e a rth  =  6 0  sem i

d iam e ters o f  th e  e a rth  =  9 '5 5  c irc u m fe re n ce , s a y  =  9*57 

c irc u m fe re n ce ,

th e n  9 -57 x  113 6 8 9 0 0 8  =  10 88 0 0 38 0 6  u n its , 

a n d  9*55 c ircu m fe re n ce  =  10 8 5 73 0 0 2 6  ,,

H e n c e  th e  d is ta n ce  o f  th e  m oon fro m  th e  e a rth  =  4  tim es 

th e  c u b e  o f  C h e o p s  =  th e  cu b e s  o f  t h e  fo u r  sides.

D ia m e te r  o f  th e  e a rth  =  7 9 2 6 , an d  c ircu m feren ce  =  

2 4 ,8 9 9  m iles.

D is ta n c e  o f  M e r c u r y  from  th e  S u n  =  a b o u t 1 5 0  tim es th e  

d is ta n ce  o f  th e  m oon  fro m  th e  earth .

D is ta n c e  o f  m oon =  4  cu b e s,

.* . d ista n ce  o f  M e r c u r y  =  4  x  1 5 0 = 6 0 0  cu b e s,

=  10  x  60  c u b e s  o f  C h e o p s .

D is ta n c e  o f  th e  m oon =  9 ‘5 7  x  c ircu m fe re n ce  =  4  cu b e s, 

=  9 -57 x  2 4 8 9 9 ,

=  238283*43 m iles,

.* . 1 5 0  x  4  =  600 cu b e s  =  1 5 0  x  238283*43 

o r*  d is ta n ce  o f  M e r c u r y  =  3 5 7 4 2 5 1 4  m iles.

B y  th e  ta b le s , th e  d ista n ce  o f  M e r c u r y  =  a b o u t 36  o r  3 7  

m illio n s  o f  m iles. S o  th e  d ista n ce  o f  M e r c u r y  fro m  th e  su n  

w i l l  s o m e w h a t e x c e e d  1 5 0  tim es th e  d ista n ce  o f  th e  m oon 

fro m  th e  e a rth , o r  600 cu b e s  o f  C h eo p s.

T h e  d is ta n ce  o f  th e  m oon from  th e  ea rth , b y  th e  ta b le s, 

=  6 0  a n d  6 1  sem i-d iam eters o f  th e  earth .
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A c c o r d in g - to  H e re ch e l, th e  m ean  d ista n ce  o f  th e  c e n tr e  o f  

th e  m oon  fro m  th a t  o f  th e  e a rth  is  59*96 43 o f  th e  e a rth ’s 

e q u a to r ia l ra d ii, o r  a b o u t 2 3 7 ,0 0 0  m iles.

T h e  m ea n  d ista n ce  o f  M e r c u r y  fro m  th e  S u n  is  a b o u t 

36 ,000 ,000 m iles.

T h u s  1 5 2  x  2 3 70 0 0  m iles  =  3 6 ,0 2 4 ,0 0 0  m iles  fo r  th e  

d ista n ce  o f  M e r c u r y , w h ic h  is  n e a r ly  1 5 0  tim es th e  d is ta n ce  

o f  th e  m oon.

I t  w i l l  b e  seen  h e re a fte r , th a t  th e  d is ta n c e  o f  M e r c u r y  : 

d is ta n c e  o f  B e lu s : :  1 : 1 5 0  n e a r ly , and  d ista n ce  o f  M e r c u r y  

=  1 5 0  x  d is ta n c e  o f  m oon  

=  1 5 0  x  4  cu b e s.

H e n c e  th e  d ista n ce  o f  B e lu s  w ill  

=  150 * x  d ista n ce  o f  m oon  

=  150* x  4  c u b e s

=  2 2 5 0 0  x  4  =  90000 =  300* =  (5  x  60)* cu b e s  o f  C h e o p s .

T h e  d ista n ce  o f  S a tu r n  =  2 5  tim es th e  d ista n ce  o f  M e r 

c u r y  =  2 5  x  1 5 0  x  4  =  15 0 0 0  =  £  100* cu b e s  

o r  M e r c u r y  =  600

S a tu r n  =  150 0 0

B e lu s  =  90000.

C u b e  o f  sid e o f  b ase  =  |  d ista n ce  o f  m oon 

2  sid es =  2

4  = 1 6

T h e  c u b e  o f  tw ic e  th e  sid e  =  ( 2  x  648)* =  tw ic e  th e  d is

ta n c e  o f  th e  m oon. D is ta n c e  o f  M e r c u r y  = 1 5 0  tim e s  th e  

d ista n ce  o f  m oon  = 7 5  tim e s  th e  c u b e  o f  tw ic e  th e  sid e.

D is ta n c e  o f  B e lu s  =  1 5 0  x  7 5  tim es th e  c u b e  o f  tw ic e  th e  

sid e.

2  p y ra m id s =  c ircu m fe re n ce .

T w ic e  p y ra m id  : cu b e  o f  p e r im e te r  o f  b ase  

:: c ircu m feren ce  : 1 6  d is ta n ce  o f  m oon

:: 1 : 1 5 2

:: d ista n ce  m oon  from  ea rth  : d ista n ce  M e r c u r y  from  su n .

T h e  sid e  o f  th e  b ase  does n o t =  8 p le th ro n s , b u t  i t  =  (£  8)* 

=  |  th e  sq u a re  o f  8 p le th ro n s, =  -^8*= 1 6 =  tw ic e  8 p le th 

ro n s, o r  16 0 0  fe e t  o f  H e ro d o tu s , a n d  th e  h e ig h t, 10  p le th ro n s, 

w i l l  e q u a l 10 0 0  fe e t .
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T h e  p e rim e te r  w il l  = 8 *  =  6 4  = 7 0  — 6 = 7 0  p le th ro n sle s s  

1  s ta d e , a n d  s id e  =  6 4  =  1 6  p le th ro n s. H e ig h t  =  1 0

=  1 6  —  6 p le th ro n s =  s id e  o f  b ase  less  1 stad e. T h u s  th e  

s id e  =  tw ic e  8 p le th ro n s, a n d  h e ig h t  e q u a ls  th e  s id e  less  1 stad e.

H e ro d o tu s  s a y s  th e  s id e  e q u a ls  8 p le th ro n s , a n d  th e  

h e ig h t  e q u a ls  th e  s id e .

H e n c e  d im en sio n s o f  th e  p y ra m id  o f  C h e o p s , w h ic h  r e 

p re se n ts  th e  J  c irc u m fe re n ce  o f  th e  e a rth , m ig h t  e a s ily  b e  

im p ressed  o n  th e  m e m o ry  b y  s a y in g  th e  p e rim e te r  o f  th e  

b a s e  e q u a ls  7 0  p le th ro n s  le ss  o n e  sta d e , a n d  th e  h e ig h t  e q u a ls  

th e  sid e o f  th e  b a se  less  1  stad e.

T h e  n u m b er 16 0 0 , w in c h  in d ica te s  t h e  sid e  o f  th e  b a se  in  

fe e t  o f  H e ro d o tu s, co rresp o n d s w ith  th e  n u m b e r  o f  ta le n ts  o f  

s i lv e r  w h ic h  th e  in te r p re te r  to ld  H e ro d o tu s  w a s  in scrib e d  on  

th e  sid e  o f  th e  p y ra m id  as h a v in g  b een  e x p en d e d  in  fu rn ish in g  

t h e  w o rk m e n  w ith  rad ish e s, o n io n s, an d  g a r lic .

A  p y ra m id  h a v in g  th e  sam e b a se  a s  th a t  o f  C h e o p s , an d  

h e ig h t  =  sid e o f  b a se  w o u ld  =  £  th e  c u b e  o f  C h e o p s , =  £  o f  

^  d ista n ce  o f  m oon.

T h e  c o n te n ts  o f  a ll  th e  p y ra m id s  w e r e  a ssign ed  w ith o u t  

re fe re n ce  to  th e  c u b e  o f  th e  sid es o f  th e  b ases, fo r  w e  d id  n o t 

d isc o v e r  th a t  th e se  c u b e s  w e r e  m ea su res o f  th e  d is ta n ce  o f  

th e  m oon an d  p la n e ts  t i l l  a fte r  th e  estim ate s o f  th e  p y ra m id s  

w e r e  m ade.

S in c e  p y ra m id  o f  C h e o p s  =  c irc u m fe re n ce  an d  c u b e  o f  

C h e o p s  =  ± d ista n ce  o f  m oon . H e ig h t  : sid e o f  b a se  o f  

p y ra m id  o f  C h e o p s  :: 4 0 6  : 6 48 :: p y ra m id  o f  C h e o p s  : a  

p y ra m id  h a v in g  sam e b a se  a n d  h e ig h t  =  sid e o f  b ase. 

D is ta n c e  o f  m oon  =  4  cu b e s  =  1 2  p y ra m id s  ea ch  h a v in g  

h e ig h t  =  sid e  o f  base.

S o  4 0 6  : 6 48 x  12  :: ¿ c ir c u m fe re n c e  : 9 ‘6 7  c ircu m fe re n ce .

T h u s  d is ta n ce  o f  m oon  =  9*57 c ircu m feren ce .

T h e  c u b e  h a s 1 2  e d g e s , e a c h = h e ig h t  o r  sid e  o f  b ase  o f  cu b e .

S o  -J- c irc u m fe re n ce  : d is ta n ce  o f  m oon :: h e ig h t  o f  p y r a -  

'm id  : th e  1 2  e d g e s  o f  th e  c u b e  :: h e ig h t  o f  p y ra m id  l 3 

tim es th e  p e rim e te r  o f  th e  base.

T h e  p y ra m id  o f  B e lu s  =  £ c u b e  o f  1 s ta d e  =  ^  c ircu m 

fe re n ce  a n d  h e ig h t  =  sid e  o f  base.

A
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S o  2 4  p y ra m id s =  8 c u b e s  =  c ir c u m fe r e n c e ; p y r a m id  : 

c irc u m fe re n ce  :: 1 : 2 4  :: h e ig h t  : tw ic e  1 2  e d g e s  o f  th e  

c u b e  ::  h e ig h t  : 6  t im e s  th e  p e rim e te r  o f  base.

T h e  m ean  d is ta n c e  o f  th e  m oon  fro m  th e  e a r th  =  23 70 0 0  

m iles
4 0 0  x  2 3 7 0 0 0  =  94800000 m iles  

a n d  95000 000 m ile s  =

th e  d ista n ce  o f  th e  e a r th  fro m  th e  su m  H e n c e  th e  d ista n ce  

o f  t h e  e a rth  fro m  th e  su n  =  4 0 0  tim e s  th e  d is ta n c e  o f  the 

m oon  fro m  th e  e a r th  =  4 0 0  x  4  =  16 0 0  c u b e s  =  16 0 0  tim es 

th e  c u b e  o f  t h e  sid e  o f  th e  base o f  th e  p y ra m id  o f  C h e o p s .

B u t  th e  sid e  o f  th e  base o f  th e  p y ra m id  o f  C h e o p s  =  2 f  

sta d e s  =  6 4 8  u n its  =  16 0 0  B a b y lo n ia n  fe e t.

H e n c e  th e  d is ta n c e  o f  th e  e a rth  fro m  th e  su n  =  a s  m a n y  

c u b e s  o f  th e  sid e  o f  th e  b ase  o f  th e  p y r a m id  o f  C h e o p s  a s  th e  

sid e  o f  th e  b ase  co n ta in s  B a b y lo n ia n  fe e t .

T h e  d is ta n ce  o f  th e  m oon  fro m  th e  e a r th  =  os m a n y  cu b e s  

o f  C h e o p s  as th e  p y ra m id  h as sides.

o r  3* =  2 4 3  

tran sp o sed  =  3 2 4  

d o u b le d  =  648

fo u r  t im e s  th e  c u b e  o f  6 4 8 , o r  h a l f  th e  c u b e  o f  tw ic e  648 =  

d is ta n ce  o f  m o o n , o r  th e  c u b e  o f  tw ic e  th e  sid e  o f  th e  base 

«= tw ic e  th e  d ista n ce  o f  th e  m oon  from  e a rth , =  d ia m e te r  o f  

th e  o r b it  o f  m oon.

T h e  c u b e  o f  th e  p e rim eter  o f  th e  base =  8 x  2  =  1 6  tim es 

th e  d ista n ce  o f  m oon. D is ta n c e  o f  ea rth  from  su n  =  4 0 0  tim es 

th e  d is ta n ce  o f  m oon  fro m  e a rth  =  =  2 5  tim es th e  cu b e

o f  th e  p e rim e te r  o f  th e  base.

S id e  o f  b ase  : h e ig h t  :: 6 48 : 4 0 6 , & c .,  a n d  648* : 40 7*, 

& c . :: : -jig- d ista n ce  o f  m oon.

T h u s  c u b e  o f  s id e  o f  b ase  =  ^  d ista n ce  o f  m oon  an d  cu b e 

o f  h e ig h t  =  c u b e  o f  s id e  o f  b a se , o r  c u b e s  a re  as  1 : 4 . 

C u b e  o f  tw ic e  sid e  o f  base =  (2  x  648)*

=  -̂  x  2* =  f  =  2  d ista n ce  o f  m oon

=  d ia m e te r  o rb it  o f  m oon 

C u b e  o f  tw ic e  h e ig h t  =  (2  x  4 0 7  & c.)*

=  -jV x  2* =  -j8j  =  -J d is ta n ce  o f  m oon
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C u b e s  a r e  a s  £  I 2  :: 1 : 4

C u b e  o f  4  tim es h e ig h t  =  (4  x  4 0 7  & c.)*

=  x  4* =  £ £  =  4  d is ta n ce  o f  m oon 

=  2  d ia m e te r  o r b it  o f  m oon.

T h u s  c u b e  o f  4  tim es h e ig h t  

=  tw ic e  c u b e  o f  tw ic e  sid e 

=  tw ic e  d ia m e ter  o r b it  o f  m oon 

=  tw ic e  3 0  d ia m e ters  o f  ea rth .

I f  3 0  r a d ii d iv id e d  th e  c ircu m fe re n ce  o f  e a r th  in to  30 

e q u a l p a rts , th e n  p y ra m id  w o u ld  =  1 5  o f  th e se  p a rts , an d  

c u b e  o f  s id e  o f  b ase  =  1 5  ra d ii.

T b e  in c lin e d  sid e o f  p y ra m id  w i l l  =  5 2 1  u n its , a n d  5 2 1 * , 

& c . =  f  c ircu m feren ce . T h u s  th e  c u b e  o f  th e  in c lin e d  s id e o f  

p y ra m id  o f  C h e o p s  w ill  =  h e ig h t  x  a re a  b a se  o f  p y ra m id  o f  

C e p h re n e s  =  a  c ircu m fe re n ce . C u b e  o f  tw ic e  in c lin e d  side 

o f  p y r a m id  o f  C h e o p s  =  {  x  2 3 =  «  =  1 0  circu m feren ce . 

C u b e  o f  tw ic e  sid e o f  b ase  =  tw ic e  d is ta n ce  o f  m oon.

C u b e  o f  p e rim e te r  =  1 6  d ista n ce  o f  m oon

2  =  128

4  =  10 2 4

2 c u b e s  o f  4  tim es p e rim e te r  o f  b a se  =  2048 d ista n ce  o f  m oon

an d 2 0 4 5  =  d ista n ce  o f  J u p it e r  

S id e  o f  b a s e  —  h e ig h t  =  6 4 8  —  4 0 6  =  2 4 2  

and  242*, & c  =  £  c irc u m fe re n ce  

(2  x  2 4 2 , & c.)*  =  a  x  2* =  f =  1 

C u b e  o f  tw ic e  d ifferen ce  =  c ircu m fe re n ce .

T h e  c e le stia l d ista n ce s  a re  e x p ressed  in  te rm s o f  th e  d is 

ta n c e  o f  th e  m oon  from  th e  e a rth , and  in  te rm s o f  th e  c ir

c u m fe re n c e , w h ic h  m ean s th e  c irc u m fe re n ce  o f  th e  ea rth .

T w ic e  sid e o f  b a s e = 2  x  6 48 =  12 9 6  u n its.

C y lin d e r  h a v in g  h e ig h t  =  d ia m e te r  o f  b ase  =  1 2 9 6  u n its , 

w il l  =  12 9 6 * x  *7854

=  1 5  c ircu m feren ce ,

In s c r ib e d  sp h ere  -  =  1 0  „

, ,  co n e  — —  5  ,,

P e r im e te r  o f  base -  = 4 x 6 4 8

C y l in d e r  =  1 5  x  2* =  12 0  c ircu m feren ce ,

S p h e re  =  a  = 8 0  „

C o n e  =  -J =  40  „
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1 2  c y lin d e rs  =  1 2 0  x  1 2 S 1 4 4 0  c irc u m fe re n ce ,

=5 d ista n c e  o f  M e r c u r y .

T w ic e  p e rim e te r  o f  b a se =  8 x  6 48

C y lin d e r  =  1 2 0  x  2» = 9 6 0  c ircu m fe re n ce ,

S p h e re  =  f = 6 4 0 99

C o n e  =  £ = 3 2 0 99

4  c y lin d e rs  =  4  x  960 =s 3 8 4 0 99
= d ista n ce  o f  e a rth .

D is ta n c e s  in  te rm s o f  th e  cu b e o f  sid e  o f  b a s e  :

M o o n  - - - =  4  cu b es,

M e r c u r y - - =  6 0 0  „

E a r t h  - - - =  16 0 0  „

S a tu r n  - - - =  15 0 0 0  „

B e lu s  - - - - 9 0 0 0 0  „

D is ta n c e s  in  te rm s o f  th e  c u b e o f  tw ic e  s id e  o f  b ase  :

M o o n  - - - =  1  c u b e ,

M e r c u r y - - =  7 5  „

E a r th  - - - =  20 0 „

S a tu r n  - - - =  1 8 7 5  „

B e lu s  - - - =  1 1 2 5 0  „

D is ta n c e  o f  th e  e a rth  = : 16 0 0  cu b e s  o f  s id e

=  20 0 cu b e s  o f  tw o  sid es 

=  2 5  c u b e s  o f  p e rim eter.

C y lin d e r , d ia m e te r  =  tw ic e  p e rim eter  b a se  
=  9 60  circu m feren ce

1 J  c y lin d e r  =  d ista n ce  o f  M e r c u r y .

4  „  =  » E a r th .

7 5  ,,  =  „ U ra n u s.

2 2 5  „  =  „ B e lu s .

1 i o  »» =  » M o o n .

F o r  d ista n ce  o f  m oon  =  d ista n ce o f  M e r c u r y

= r h  x  H = r h -  c y lin d e r .

S o  th e  d ista n ce  o f  B e lu s  fro m  th e  su n  w ill  =  2 2 5  x  100 

=  2 2 ,50 0  tim es th e  d ista n ce  o f  th e  m oon  from  th e  ea rth .

O r  th e  d istan ce  o f  B e lu s  =  1 5 5 c y lin d e rs  =  15*  x  10 0  tim es 
d is ta n ce  o f  th e  m oon.
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Thus 4  cubes o f side of base =  distance of the moon.
4  cylinders, diameter =  2 perimeter =  distance of the earth. 
O r 1  cube o f 2  sides =  diameter of the orbit o f the moon.

1  c y lin d e r , d ia m e te r  4  p e rim e te rs  =  d ia m e te r  o f  o rb it

o f the earth.
2  c u b e s  o f  4  p e rim e te rs  =  d ista n ce  o f  J  u p iter.

Pyramid l cube of side o f base,
:: £  c irc u m fe re n ce  : \  d ista n ce  o f  th e  m oon,

:: £ c ircu m fe re n ce  : ^  ra d ii o f  th e  ea rth ,

:: \ c irc u m fe re n ce  : 1 5  , ,  „

:: arc o f 1 2  degrees : radius of the earth.

C u b e  o f  sid e o f  base =  6 4 8 3= a  d ista n ce  o f  th e  m oon. 

C u b e  o f  tw ic e  sid e  =  12 9 6 * =  2

=  diameter o f orbit of the moon;
b u t  12 9 6  =  6«

.* . (6 4)*= = 61S =  d ia m e ter  o f  th e  o rb it  o f  th e  m oon.

3* =  2 4 3 .

Place the last numeral the first of the series, and 2 4 3  

becomes 3 2 4 ; then 3 2 4  doubled and cubed =  6 4 8 s =  £ dis
tance o f the moon in units.

A gain : Transpose the first and last numerals, and 2 4 3  

becomes 3 4 2 ; then 3 4 2  doubled and squared =  6 8 4 s =  cir
cumference o f the earth in stades.

2 4 3  x  6 8 4 s =  3* x  6 84s =  circumfer. o f the earth in units. 
(2  x  6 4 8 )3 =  diameter of the orbit of the moon in units,

=  6 1S =  (2  x  3 ) 4x3 

=  tw ic e  3  to  th e  p o w e r  o f  4  tim es 3.

Cube o f twice side of base =  6 1S =  12 9 6 * =  diameter of the 
orbit of the moon.

C u b e  o f  p e r im e te r  =  2 3 x  6 1S.

5 0  cu b e s  =  5 0  x  2 3 x  6 1S 

=  4 0 0  x  6 1S

=  40 0 tim es d ia m e te r  o f  th e  o rb it  o f  th e  m oon,

=  diameter of the orbit of the earth.

Cube of twice side =  diameter of the orbit of the moon. 
1 5 0  cubes =  ,, ,, ,, Mercury.
1 5 0 s cubes =  „  „  „  Belu».
YOL. I. Q
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C y lin d e r  h a v in g  h e ig h t  =  d ia m e te r  o f  b a se  =  1 2 9 6  =  6* 

w i l l  =  1 5  c irc u m fe re n ce  

S p h e re  =  1 0  „

C o n e  = 5  , ,

S p h e re , d ia m e te r  =  sid e  o f  b a se  o f  p y r a m id  =  6 4 8  w ill 

=  j j l  =  a  c ircu m fe re n ce  =  h e ig h t  x  a re a  b a se  o f  C e p h re n e s ’ 

p y ra m id .

T h e  d im en sion s o f  C h e o p s ’  p y ra m id  w i l l  b e , s id e  o f  base 

=  i  ( 6 ) 4= £  ( 6 ) 4, a n d  h e ig h t  =  £  s id e  o f  b ase .

O r ,  h e ig h t  =  s id e  o f  b ase  le ss  1 sta d e ,

=  £ ( 6 ) 4— 2 4 3  u n its ,

=  x ( 6 ) 4_ 3 ‘ .

3 *  =  2 4 3

( 3  x  3 4 2 )*  =  d ista n ce  o f  th e  m o o n ;

(3  x  4 3 2 )*  =  d ia m e te r  o f  o r b it  o f  th e  m oon .

2 , 3 , 4  a re  B a b y lo n ia n  n u m b ers  d e r iv e d  fro m  3  *.

3® =  2 4 3

rea d  b a c k w a rd s  =  3 4 2

( 3  x  3 4 2 , & c .)*  =  1028 * =  d ista n ce  o f  t h e  m oon.

3* =  2 4 3

firs t fig u re  p laced  la s t  =  4 3 2

(3  x  4 3 2 )*  =  12 9 6 * =  6 '*  =  d ia m e te r  o f  o r b it  o f  th e  m oon .

3* rea d  b a c k w a rd s , tr ip le d , a n d  c u b e d  =  d is ta n c e  o f  th e  

m oon.

3* firs t f ig u r e  b e in g  p la ce d  la s t, tr ip le d , a n d  c u b e d  =  d ia 

m e te r  o f  t h e  o r b it  o f  th e  m oon.

3® =  2 4 3

(2 x  24 3)*  =  c irc u m fe re n ce  o f  th e  ea rth .

3® d o u b led  an d  cu b e d  =  c ircu m fe re n ce  o f  th e  ea rth .

I n  E n g lis h  m easu res w e  m a k e  th e  h e ig h t  o f  C h e o p s ’  p y r a 
m id  -  -

a n d  side o f  base -

D a v id so n  m a k e s th e  h e ig h t 

a n d  sid e o f  b ase  -

4 6 8  fe e t  

7 4 9  

4 6 1  

7 4 6 .

I t  ap p ears th a t  D a v id so n  in  1 7 6 3  to o k  th e  h e ig h t  o f  th is  

p y ra m id , firs t, b y  m e a su rin g  th e  step s o r  ra n g e s  o f  s to n e , 

and  s u b s e q u e n tly  w ith  a  th e o d o lite , a n d  b o th  a cco u n ts
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a g r e e d . H e  fo u n d  th e  n u m b e r  o f  ra n g e s  to  b e  2 0 6 , an d  th e  

p la tfo rm  o n  th e  to p  com po sed  o f  s ix  stones.

C o lo n e l C o u te lle  w a s  w ith  th e  a rm y  o f  N a p o le o n  in  1 8 0 1 , 

a n d  o ffic ia lly  e m p lo y e d  w ith  M . L e  P è r e , a n  a rc h ite c t , a t  th e  

p y ra m id s  o f  G iz e h .

B y  m e a su rin g  th e  h e ig h t o f  ea ch  s te p , a n d  in c lu d in g  th e  

t w o  ru in ed  tie r s  a t  th e  to p , t h e y  m ade th e  w h o le  h e ig h t  to  

th e  p la tfo rm  =  1 3 9 * 1 1 7  m etres , w h ic h  = 4 5 6 * 4  fe e t  E n g lis h .

I f  sta d e = 4 5 6 * 6 2 5  fe e t  E n g lis h .

The trigonometrical surrey agreed with this measured 
height.

This will make the height to the platform =  I f  stade, and 
height to apex =  1 0  plethrons =  I f  stade. Side of base =  1 6  

plethrons =  2 f  stades. So height : side of base :: 10  : 1 6  :: 5  

: 8 .
H eight= f  side o f base.

S o  w e  sh a ll h a r e  1 0  p le th ro n s  less  I f  s ta d e , o r  468*33 

fe e t  lees 456*6 25 f e e t = l l * 7  fe e t  fo r  th e  co m p letio n  o f  th e  

p y ra m id  to  its  a p e x , w h ich , a cco rd in g  to  G r e a r e s , in  1 6 3 8 , 

w a n te d  a b o u t 9 fe e t.

Height to platform= I f  stade.
Height to apex = f  side of base.
H e ig h t  to  p la tfo rm  o f  th e  te o c a lli o f  C h o lu la  = f  stad e.

Pyramid of Cheops = f  circumference.
Teocalli of Cholula =  1 circumference.
The pyramid of Cheops is terraced, and has a platform at 

the top like the Mexican teocalli.
The estimate of the teocalli of Cholula has since been 

modified, and the external pyramid m ade=T1i  distance of the 
moon.

H e ro d o tu s  s a y s  th a t  a ll  th e  sto n es co m p o sin g th e  p y ra m id  

o f  C h e o p s  a re  30  fe e t  lo n g , w e ll  sq u ared , an d  jo in e d  w ith  th e  

g r e a te s t  e x a ctn e ss , r is in g  on  th e  o u tsid e  b y  a  g ra d u a l a sce n t, 

w h ic h  som e c a ll s ta irs , o th ers  l it t le  a ltars .

N o  m en tio n  is  h e re  m ade o f  th e  b re a d th  o r  d ep th  o f  th e se  

sto n e s. N o w  i f  w e  ta k e  3 0  fe e t  as  th e  a v e ra g e  o f  th e  

g r e a te s t  p e rim e te r  o f  th e se  sq u ared  sto n es, th e se  30  fe e t  w ill
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e q u a l 14*05 fe e t E n g lis h , w h ic h  w ill  a llo w  4  f e e t  fo r  the 

le n g th  o f  ea ch  o f  th e  tw o  g r e a te s t  sid es, a n d  3  f e e t  fo r  each 

o f  th e  tw o  le ss  s id e s ; s in ce  a  B a b y lo n ia n  fo o t  e q u a ls  5*62 

in ch es, w h ic h  is  le ss  th a n  h a l f  a  fo o t E n g lis h .

A g a in ,  i f  30  fe e t  b e  ta k e n  fo r  h a l f  th e  g r e a t e s t  p erim eter, 

o r  fo r  th e  le n g th  o f  th e  tw o  a d ja c e n t s id e s  o f  t h e  largest 

sto n es, th is  w i l l  a llo w  9 b y  5  fe e t E n g lis h  fo r  t h e s e  tw o 

sides.

C o u tc lle  s a y s  th e  sto n e s  o f  th e  G r e a t  P y r a m id  a n d  those 

o f  th e  seco n d , b e lo n g in g  to  th e  o u te r  c o v e r in g , r a r e ly  exceed  

9  fe e t in  le n g th  an d  6^ in  b re a d th . T h e  h e ig h t  o f  t h e  steps 

d o  n o t d ecrease  r e g u la r ly , as w e  a sce n d  th e  p y r a m id , b u t 

s te p s  o f  g r e a te r  h e ig h t  a re  so m etim es in te rp o s e d  b e tw e e n  

s te p s  o f  less  h e ig h t ; b u t, h e  adds, th e  sam e l e v e l  a n d  the 

sam e p e r fe c t ly  h o rizo n ta l lin e s  ap p e ar in  a ll  th e  fa c e s . T h e  

h e ig h t  o f  th e  ste p s  d ecreases fro m  th e  lo w e s t  t o  t h e  h ig h e s t ; 

th e  g r e a te s t  h e ig h t b e in g  4*628 fe e t , an d  th e  le a s t  1*6 8 6  feet. 

T h e  m ean  w id th  o f  th e  s te p s  is  a  l i t t le  m o re  th a n  1  foot 

9  in ch e s, w h ic h  is  d ed u ced  fro m  th e  le n g th  o f  th e  b a s e , an d  

th e  Bide o f  th e  p la tfo rm  a t  th e  to p , w h ic h  in  its  p r e s e n t  sta te  

is  3 2  fe e t  8 inches.

G r e a v e s  m a k e s th e  sid e o f  th e  p la tfo rm  13*28 f e e t ,  an d  

s a y s  i t  is  n o t c o v e re d  w ith  o n e  o r  th ree  m a ssy  s to n e s , b u t  

w ith  n in e , b esid es tw o  th a t  a re  w a n tin g  a t  th e  a n g le s . P l i n y  

m a k e s th e  b re a d th  a t  th e  to p  to  b e  2 5  fee t. D io d o r u s  m a k e s  

i t  b u t  9  fee t.

T h e  m ea su rem en t o f  o n e o f  th e  la r g e r  s to n e s  o f  th e  

p y ra m id  b y  C o u te lle  =  9  fe e t b y  6^ fee t. H e ro d o tu s  m a k e s  

th e  le n g th  o f  o n e o f  th e se  sto n es = 3 0  fe e t, w h ic h  = 1 4  fe e t  

E n g lis h . I f  th a t  rep rese n te d  th e  le n g th  a n d  b re a d th , a n d  

w e r e  w r it te n  e q u a l to  9 +  5  o r  9 b y  5  fe e t, th e n  th e  d im e n 

sion s o f  H e ro d o tu s  and  C o u te lle  w o u ld  a g re e . F o r  1 8  b y  

1 2  fe e t  o f  H e ro d o tu s  w o u ld  n e a rly  = 9  b y  6£ o f  C o u t e l le ’s 

fe e t.

T h e  n u m b er o f  s te p s  a ssign ed  to  th is  p y ra m id  b y  d iffe re n t 

a u th o ritie s  v a r y , a cco rd in g  to  G re a v e s , from  26 0  to  2 1 0 ;  

w h o  s a y s , th a t  w h ich  b y  e x p e rie n c e  an d  b y  a  d ilig e n t c a lc u 

la tio n  I  and  tw o  o th ers fo u n d  is th is , th a t th e  n u m b er o f
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d e g re e s  fro m  th e  b o tto m  to  th e  to p  is  2 0 7 , th o u g h  o n e  o f  

th e m  in  d escen d in g  re c k o n e d  208.

T h e  le a s t  a n d  g r e a te s t  d ista n ces  o f  th e  su n  fro m  th e  ea rth  

h a s  b een  estim a te d  a t  2 0 4  and  2 1 0  sem i-d ia m e ters o f  th e  

su n , th e  m ean  o f  w h ic h  =  2 0 7  sem i-d ia m e ters .

T h e  e n tra n ce  to  th e  p y ra m id  o f  C h e o p s  is  o n  th e  n o rth  

sid e, a n d  sa id  to  b e  a b o u t 4 7 ^  fe e t  a b o v e  th e  b a se , a n d  on  a  

le v e l  w ith  th e  fifte e n th  s te p , r e c k o n in g  fro m  th e  fo u n d a tio n ; 

1 p le th ro n  =  4 6 £  fe e t . G r e a v e s  s a y s  th e  e n tra n ce  h as e x 

a c t ly  a  b re a d th  o f  3 x̂ 03g E n g lis h  fe e t.

E n tr a n c e  a b o u t 47^- fe e t  a b o v e  th e  b a se  = 4 1  u n its

( 1 0 x 4 0 - 8 ,  & c .) 3= 4 0 8 3, & c . = f  c irc u m fe re n ce  

( 1 0  x  1 0  x  40 -8, & c .) 3 =  = 6 0 0

4 £  c u b e s  o f  10 0  tim es h e ig h t  =  2 7 0 0  c irc u m fe re n ce

=  d ista n ce  o f  V e n u s  

60  c u b e s  , ,  =  , ,  S a tu r n

(2  x  1 0  x  10  x  4 0 -8 , & c .) 3 =  600 x  2 3 =  4 8 0 0  c irc u m fe re n ce  

1 5  c u b e s  o f  20 0 tim e s  h e ig h t  =  72 000

=  d is ta n ce  o f  U r a n u s

4 5  c u b e s  , ,  =  „  B e lu s

o r  3 0  c u b e s  =  d ia m e te r  o f  th e  o r b it  o f  U r a n u s  

90 c u b e s  =  „  „  B e lu s

9 c u b e s  o f  10 0  tim es h e ig h t  =  d ia m e te r  o f  th e  o r b it

o f  V e n u s .

H e ig h t  to  e n tra n ce  =  4 0 -8 , & c . u n its  

H e ig h t  to  a p e x  =  4 0 7 .

I f  h e ig h t  to  e n tra n ce  =  h e ig h t  to  a p e x , th e n  c u b e  o f  

1 0  tim e s  h e ig h t  to  e n tra n ce  =  c u b e  o f  h e ig h t  to  a p e x  =  1\  

d is ta n c e  o f  th e  m oon  =  -J c u b e  o f  s id e  o f  base.

B r e a d th  o f  e n tra n ce  =  3-4 6 3 fe e t  =  2*993 =  3  u n its  

3 s =  2 4 3

2 4 2 , & c .3 =  c irc u m fe re n ce  

(2  x  2 4 2 , & c .) 3 = 1  „

o r  (2  x  3 8) 3 =  „

cu b e  o f  (2  x  3 s) = c irc u m fe re n ce  in  u n its
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T w ic e  b re a d th  = 2  x  3 = 6  u n its  

64= 1 2 9 6

1 2 9 6 * =  d ia m e te r  o f  th e  o r b it  o f  th e  m oon
(64)»=6.»= „ „ „

o r  c u b e  o f  (2  x  3 )4 =  „  „  „

a n d  c u b e  o f  (2  x  3 * ) =  c irc u m fe re n ce  o f  t h e  e a rth .

A g a i n ,  3  u n ite  x  2 4 3 = 3  stad es 

3 » = 2 4 3  

2  x 3 * = 2 x  2 4 3 = 4 8 6

6 8 4 * =  c irc u m fe re n ce  in  stades

o r 3* d o u b le d , tra n sp o se d , a n d  sq u a re d  =  684* =  c irc u m 

fe re n ce  o f  th e  e a r th  in  stad es

2 4 3  x  6 8 4 * =  c irc u m fe re n ce  in  u n its

o r  3* x  (3* d o u b le d , tran sp o sed , and  s q u a re d ) =  c ircu m fe re n ce  

in  u n its.

C u b e  o f  64 =  d ia m e te r  o f  th e  o r b it  o f  th e  M o o n  

15 0  c u b e s  o f  64 =  , ,  „  M e r c u r y

40 0 c u b e s  o f  6 4 =  „  , ,  E a r th

150 * c u b e s  o f  64 =  ,,  „  B e lu s

S p h e re  d ia m e te r  o f  64 =  1 0  c ircu m feren ce .

W r it e r s  sin ce G r e a v e s , in  1 6 3 8 , m a k e  th e  n u m b e r  o f  step s 

as  f o l l o w : —

1 6 5 5 . T h e v e n o t  - -  208

16 9 2 . M a ille t  - -  208

1 7 1 1 . P e r e  S ica rd  - -  2 2 0

1 7 4 3 . P o c o c k e  - -  2 1 2

1 7 6 3 . D a v id s o n  - -  206

17 9 9 . D e n o n  - -  208

T h e  L e a n in g  T o w e r  o f  P is a  is  in c lin e d  m o re  th a n  1 4  fe e t  

fro m  th e  p e rp e n d icu la r . I t  is  b u ilt  o f  m a rb le  an d  g r a n ite , 

and  has 8 sto ries , fo rm ed  b y  a rch es, su p p o rted  b y  2 0 7  p il

la rs , a n d  d iv id e d  b y  co rn ices . T h e  d ifferen t sta te d  h e ig h ts  

a re  fro m  1 5 0  to  18 7  f e e t

H e r e  a re  associated  th e  8 sto ries  o f  th e  to w e r  o f  B a b y lo n . 

T h e  2 0 7 p illa rs , th e  sam e n u m b e r  as th e  te rra ce s  o f  th e  G r e a t  

P y r a m id , a n d  th e  h e ig h t o f  a  te o c a lli =  |  sta d e = 1 7 5  fee t.
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T h is  to w e r  w a s  b u ilt  a . d. 1 1 7 4 :  so  th e se  a sso ciatio n s h a v e  

o n ly  b e e n  p re s e rv e d  b y  re p e a te d  co p ie s, l ik e  th e  m in a rets , 

w h ic h  a re  o n ly  im p e rfe c t co p ie s  o f  th e  c irc u la r  o b e lisk , be

c a u se  t h e y  a re  d e v o id  o f  th e  p r in c ip le  b y  w h ic h  th e  o b e lis k  

is  co n stru cte d .

T h e  n u m b e r  16 0 0 , w h ic h  rep re se n ts  th e  sid e  o f  th e  b ase  

o f  th e  G r e a t  P y r a m id  in  fe e t, is  a lso  asso ciated  w ith  th e  

n u m b e r  o f  p illa rs  in  a  C e y lo n  te m p le , said  to  ¿ a v e  h ad  9 

s to r ie s — n o n e n o w  e x is t — b u t  16 0 0  s to n e  p illa rs , u p o n  w h ic h  

th e  b u ild in g  w a s  e r e c te d , rem ain . T h e y  fo rm  a  p e r fe c t  

sq u a re , e a c h  sid e a b o u t 20 0 fe e t , c o n ta in in g  4 0  p il la r s ;  

a ro u n d  w h ic h  te m p le  a re  im m en se so lid  dom es, h a v in g  a lt i

tu d e s  e q u a l to  th e ir  g r e a te s t  d ia m e ter. T h e y  a re  fo r  th e  

m o st p a r t  su rm o u n ted  b y  sp ira l co n e s, th a t , in  som e m ea 

s u re , r e lie v e  th e  v a stn e ss  an d  m assiven ess o f  th e ir  g ig a n tic  

p ro p o rtio n s. L ik e  th e  p y ra m id s  o f  E g y p t ,  th e ir  s im p lic ity  

a n d  s o lid ity  o f  co n s tru c tio n  h a v e  d efied  th e  r a v a g e s  o f  

tim e .

T h e  so lid  co n te n t o f  th e  la r g e s t  o f  th e m  h a s  b e e n  e s ti

m a te d  to  e x c e e d  4 5 0 ,0 0 0  c u b ic  y a r d s . I t s  g r e a te s t  d ia m e te r  

an d  a lt itu d e  a re  e q u a l, an d  m easu re  2 7 0  fe e t.

F r o m  th is  d escrip tio n  th e se  la r g e  d o m es seem  to  co rre 

sp o n d  w ith  th e  so lid  g e n e ra te d  b y  th e  h y p e rb o lic  re c ip ro ca l 

c u r v e  o f  c o n tra ry  f le x u r e , w h ic h  h as a n  a lt itu d e  e q u a l th e  

d ia m e te r  o f  th e  b a s e ; a n d  th e  dom e te rm in a te s  in  a  sp ira l 

c u r v e  o f  c o n tra ry  f le x u r e  to  th e  b o d y  o f  th e  dom e.

I sta d e  =  2 8 1  fee t.

S id e  o f  sq u a re  =  200 f e e t  = 1 7 3  u n its  

1 7 5 * , & c . =  ^  d ista n ce  o f  m oon  

=  -fa c u b e  o f  C e p h re n ea  

( 1 0  x  1 7 5 , & c.)»  =  -4 ^ 2. =  20

20 c u b e s  o f  10 t im es sid e = 4 0 0  tim es d is ta n ce  o f  th e  m oon

=  d is ta n c e  o f  th e  e a rth  

( 2  x  1 0  x  1 7 5 ,  & c.)> =  2 0  x  2 * =  160 0

C u b e  o f  20 t im e s  s id e  o r  o f  5  tim es p e rim e te r  

=  16 0 0  tim es d is ta n c e  o f  th e  m oon 

=  tw ic e  th e  d ia m e ter  o f  th e  o rb it  o f  th e  e a rth
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10 c u b e s  o f  10  t im es side =  200 d ista n ce  o f  th e  m oon .

2 0  c u b e s  =  40 0  „  „

=  d ista n ce  o f  th e  ea rth .

Vyse’s Measurements of the Pyramid of Cheops.

F e e t

F o r m e r  b ase  -  -  -  -  7 6 4

P r e s e n t  b ase  -  -  -  -  7 4 6

P r e s e n t  p e rp en d icu la r  h e ig h t  -  -  450*9

P r e s e n t  h e ig h t  in c lin e d  -  -  568*3

F o r m e r  h e ig h t  in c lin e d  -  -  6 1 1

P e rp e n d ic u la r  h e ig h t  b y  ca s in g  sto n es -  480*9

H a v in g  ca lc u la te d  th e  te rraced  p y ra m id  o f  C h e o p s  =  a  

c ircu m feren ce , a  p la in  p y ra m id  h a v in g  th e  sid es cased , and  

sid e o f  base an d  h e ig h t  =  th e  fo rm e r  base a n d  h e ig h t  b y  

V y s e ’s  m easu rem en t w i l l  =  fa  d ista n ce  o f  m oon.

F o r m e r  b ase  =  7 6 4  fe e t  =  6 60  u n its  

F o r m e r  h e ig h t  =  480*9 = 4 1 6  „

T h e n  h e ig h t x  a re a  base

—  4 1 3 ,  & c . x  662* =  £ d ista n ce  o f  m oon 

P y r a m id  = fa  „

T h u s  i t  a p p ears th a t  th e  p y ra m id  o f  C h e o p s  in  its  p resen t 

s ta te  m a y  b e  rega rd e d  as a  te o ca lli o r  te rra c e d  p y ra m id  h a v in g  

th e  c o n te n t =  a  c ircu m fe re n ce  o f  th e  ea rth .

B u t  i f  th e  te rra ce d  p y ra m id  w e re  c o m p le te ly  cased  on  a ll  

sid es, th e  p la in  p y ra m id  w o u ld  =  d ista n ce  o f  th e  m oon.

Y y s e ’s  fo rm e r  b ase  =  7 6 4  fe e t  

fo rm e r  h e ig h t =  480*9

p re se n t base =  74 6

p re se n t h e ig h t =  450*9

. •. fo rm e r  base : p re se n t base

:: fo rm e r  h e ig h t  : h e ig h t  to  a p e x  o f  p re se n t p y ra m id  

o r  7 6 4  : 7 4 6  :: 480*9 : 469*6 fe e t  

469*6 fe e t =  4 0 6  u n its
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a  c ircu m fe re n ce  

5

4 0

A c c o r d in g  to  o u r  c a lc u la tio n

h e ig h t  to  a p e x  =  40 6  u n its  

sid e o f  b ase  =  6 48 „

S o  th a t  th e  c o m p le te ly  cased  p y ra m id  w o u ld  b e  s im ila r  to  

th e  te rra ce d  p y ra m id  i f  co m p leted  to  th e  a p ex .

H e ig h t  o f  ea ch  p y ra m id  w ill  =  4  sid e  o f  b ase.

C u b e  o f  h e ig h t  =  4 1 4 *  =

C u b e  o f  2  =

C u b e  o f  4  =

C u b e  o f  4  tim es h e ig h t

=  4 0  tim es c ircu m fe re n ce

C u b e  o f  s id e o f  b ase  =  6 6 2 3 =  fa  d is ta n c e  o f  th e  m oon  

C n b e  o f  s id e  o f  base

o f  te rra ce d  p y ra m id  =  i  »

C u b e s  w ill  b e  as  fa  : ^  :: 3 2  : 30  

F o r m e r  in c lin e d  s id e  =  6 1 1  fe e t  

=  5 2 8  u n its

5 2 8 3 =  fa  d ista n ce  o f  th e  m oon  

( 5  x  5 2 8 )*  =  fa x 5* =  =  20

2 0  cu b e s  o f  5  tim es in c lin e d  sid e

=  4 0 0  tim e s  d ista n ce  o f  th e  m oon  

=  d ista n ce  o f  th e  ea rth

( 1 0  x  5 2 8 ) * =  sg  gQ =  d ista n ce  o f  th e  m oon

5  c u b e s  o f  10  tim es in c lin e d  sid e

=  800 tim es th e  d ista n ce  o f  th e  m oon 

=  d ia m e ter  o f  th e  o rb it  o f  th e  ea rth  

A r e a  o f  b a se  o f  cased  p y ra m id  =  6 62* u n its

„  te rra c e d  „ =  648* „

V y 8c  m a k e s th e  a re a  o f  th e

A. B. p .

fo rm er base =  13 1 22
p re se n t b ase  =  12 3 3

T e r ra c e d  p y ra m id  h e ig h t = 4 0 5  u n its

side o f  base = 6 48 „

C a s e d  p y ra m id  h e ig h t = 4 1 4  „

sid e o f  base = 6 6 2  „
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10 cubes of 10 times side =  200 distar
20 cubes =  400 iV  distance of

=  dist'

Vyse’s Measurements
.rcumference

,•1
Former base - ,nterior of the Grcat pyramid*
Present base or whatever clae 1 ma7 0:111 :t>
Present p e V  /*)li3he<1 m a rb lc * w llic b  “  very ev en ly  
Present ’ * “iKB o r  table8 ‘ O f  su ch  m a te r ia ls  as is 

F o n r  S' J''h>3 tlie r o o l>and 8ucb are th e  sl(le w a lls  that 
pp .¿ „̂¡tting of th e  jo in t s  is  so clo se , th a t  t h e y  arc 

• foible to  a  c u rio u s  e y e ; an d  th a t  w h ic h  adds 

r  ^  «-hole s tr u c tu re , th o u g h  i t  m akes th e  p assage 

r »' ¿fippery an d  d iff ic u lt, is  th e  a c c l iv ity  a n d  r is in g  to

£  a1*  T h e h e ig h t  of th is  g a l le r y  is  2 6  fe e t , th e  b re a d th  

, feet; o f  w h ich  3 fe e t  a rc  to  b e  a llo w e d  fo r  th e  

^ • the m idst, w h ich  is  s e t  an d  b o u n d e d  on  b o th  sides 

(tra banks ( l ik e  b en ch e s) o f  s le e k  an d  p o lish ed  s t o n e ;

f 1. 0f  these hath 1 y  \  feet in breadth, and as much in 
etc» u

JePtb-
greadth of gallery=6*S7 feet = 5 94 units

if =6
The way in the middle =  j- breadth of gallery =  +6 =  3 

units,
3*=243,
243 transposed, doubled and squared, =684*,

243 x 684*=circumference of earth.
Thus 3s x (3* transposed, doubled and squared) =  circum

ference.

Or (2 x 35)3=  (2 x 243)3,
and (2 x 242, &c.)3=circumference.
So 23 x 3ls=circumference nearly.

Breadth of gallery =6 units.
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b r e a d th  to  th e  p o w e r  o f  4  tim e s  3 = ( 6 4) * = 6 ,s 

V  =  d ia m e te r  o f  th e  o r b it  o f  m oon ,

^  (2  x  3 ) 1J=  tw ic e  d is ta n ce  o f  m oon.

^ o f  g a l le r y  =  26  f e e t = 2 2 * 4 l  u n its ,

^ ^ 2 * 4 ,  & c .)3 =  2 2 4 3, & c . = -^ 5- c irc u m fe re n c e  

\ l 0  x  10  x  22-4, & c .)3= A ft}-& = 10 0 .

o f  100 t im es h e ig h t

=  100 t im e s  c ircu m fe re n ce .

S p h e re  d ia m e te r  64=  1 0  c ircu m fe re n ce .

T h is  g a l le r y  is  o f  th e  h y p e rb o lic  o rd er. S e e  fig. 4 2 , h y p e r 

b o lic  areas.

G r e a v e s , d e s c r ib in g  w h a t  is  n o w  co m m o n ly  c a lle d  th e  

K in g ’s C h a m b e r , c o n ta in in g  a  g r a n ite  sa rco p h a g u s, s a y s  th e  

le n g th  o f  th is  c h a m b e r  on  th e  s o u th  s id e , m o st a c c u r a te ly  

ta k e n  a t th e  jo in t  w h e re  th e  firs t a n d  seco n d  ro w  o f  sto n es 

m eet, is  34-13060°0 E n g lis h  fe e t. T h e  b re a d th  o f  th e  w e s t  

side, a t  th e  jo in t  o r  lin e  w h e re  th e  firs t  a n d  seco n d  r o w  o f  

sto n es m ee t, is  17 fe e t. T h e  h e ig h t  is  1 9 ^  fe e t .

M T h e s e  p ro p o rtio n s  o f  th e  ch a m b e r, an d  th o se  o f  th e  le n g th  

a n d  b re a d th  o f  th e  h o llo w  p a r t  o f  th e  to m b , w e r e  ta k e n  b y  

m e w ith  as m u ch  e x a ctn e s s  as i t  w a s  p o ssib le  to  d o ; w h ic h  I  

d id  so  m u ch  th e  m o re  d il ig e n t ly ,  as  ju d g in g  th is  to  b e  th e  

f it te s t  p la ce  fo r  f ix in g  th e  m easu res fo r  p o s t e r i t y ; a  th in g  

w h ic h  h a th  b e e n  m u ch  d esired  b y  le a rn e d  m en , b u t  th e  

m a n n e r  h o w  i t  m ig h t  b e  e x a c t ly  d o n e h a th  b een  th o u g h t o f  

b y  n o n e .”

Chamber.

L e n g t h  3 4 '3 8  fe e t  = 2 9 * 7 2  u n its.

B re a d th  1 7 * 19  , ,  = 1 4 '8 6  

H e ig h t  19*5 , ,  = 1 6 * 8 5

( 1 0  x  29*6, & c .) 3= 2 9 6 3, & c . = T-g-J-o d is ta n ce  o f  m oon  
( 5  x  1 0  x  29*6, & c. ) 3= t a a 7  x  5 3= f f U = 3 
( 5  x  5  x  1 0  x  29*6, & c .) 3= 3  x  5 3= 3 7 5
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10  c u b e s  o f  2 5 0  tim es le n g t h = 3 7 5 0  d is ta n ce  o f  M o o n

= d ista n ce  o f  S a tu rn  

20 cu b e s  „  =  U r a n u s

60 cu b e s  , ,  =  B e lu s .

B re a d th  = 1 4 * 8 6  u n its .

( 1 0  x  14*8, & c .) * =  1 4 8 s,  & c .= yt?s~o d ista n ce  o f  m oon  

( 1 0  x  10  x  14-8, & c .) 3= f# £ i> = 3

H e i g h t =  16*85 u n its.

( 1 0  x  16*5, & c . ) * = 1 6 5 s,  & c . = T^7  c ircu m feren ce  

( 1 0  x  1 0  x  16 *5, & c .) * =  = 4 0

(2  x  10  x  1 0  x  16 -5 , & c .) * = 4 0  x  2 S= 3 2 0  

1 2  cu b e s  o f  200 tim e s  h e ig h t = 3 2 0  x  1 2  = 3 8 4 0  circu m 

fe re n ce  =  d ista n ce  o f  E a r th .

C u b e  o f  100 tim e s  b r e a d t h = 3  d is ta n ce  o f  M o on .

P y r a m id =■ £■  c u b e = d is ta n c e  o f  M o o n .

5 0  c u b e s  =  1 5 0  d ista n ce  o f  M o o n .

= d ista n ce  o f  M e r c u r y .

C o n te n t= 2 9 * 6 , & c . x  14*8, & c . x  16*5, & c . =  7 2 9 0 ,

4 tim es c o n t e n t = 4  x  7 2 9 0 = 2 9 1 6 0 , 

an d  d ista n ce  o f  B e lu s = a b o u t  2 9 1 6 0 s 

= t h e  c u b e  o f  4  tim es c o n te n t o f  ch am b er 

=  th e  cu b e  o f  B a b y lo n  

= t h e  c u b e  o f  120  stades.

I n  th e  “  L ib r a r y  o f  E n te r ta in in g  K n o w le d g e ,”  th e

H e ig h t  o f  th is  ch a m b e r  = 1 9 * 2 1 4  fe e t  

L e n g t h  on  so u th  sid e  = 3 4 * 3 4 8  

W id t h  o n  w e s t  sid e =  17*056  

C u b e  o f  4  tim es c o n te n t : c u b e  o f  5  tim e s  c o n t e n t :: 4 s : 5 s 

:: 64 1 2 5  :: 1 : 2 n e a rly .

T h u s  c u b e  o f  4  tim e s  co n te n t

= d ista n ce  o f  B e l u s = c u b e  o f  B a b y lo n ; 

c u b e  o f  5  tim e s  c o n te n t

= t w i c c  d ista n ce  o f  B e l u s = t w i c e  c u b e  o f  B a b y lo n  

=  d ista n ce  o f  N in u s = c u b e  o f  N in e v e h . *
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L e n g t h  4- b re a d th  +  h e ig h t

= 2 9 - 6 ,  & c . + 14 -8 , & c . + 1 6 * 5 ,  & c . =  6 1  u n its  

(6 0 0  x  6 1 ) * = 3 6 6 0 0 * = d ia m e te r  o f  o r b it  o f  B e lu s , 

c u b e  o f  600 tim e s  (su m  o f  2 s id e s + h e ig h t)

= 3 6 6 0 0 * = d ia m e te r  o f  o r b it  o f  B e lu s  

= d ista n ce  o f  N in u s  

= c u b e  o f  N in e v e h .

T h e r e  is  a  v e r y  sm a ll te m p le  a t  P h il® , b y  som e su p p osed  

to  b e  G r e c ia n . T h e r e  is  o n ly  a  s in g le  ch a m b e r  in  i t ,  a b o u t 

1 1 £  fe e t  lo n g  b y  8 w id e , w ith  a  d o o rw a y  a t  ea ch  e n d , op p o site  

to  o n e an o th er.

1 1 -5  b y  8 fe e t  

=  1 0  b y  7  u n its.

10 *2* =  12  secon ds. 

7 - 1 * =  4  „

C u b e s  o f  th e  sid es a re  as 1  : 3.

H a m ilto n  fo u n d  a t  G n u  K e b ir ,  a t  th e  fu r th e s t e x tr e m ity  o f  

th e  te m p le , a  m o n o lith  ch a m b e r  o f  th e  sam e c h a ra c te r . I t  

h ad  a  p y ra m id a l to p , an d  m easu red  1 2  fe e t  in  h e ig h t  a n d  9 in  

w id th  a t  th e  base. W it h in  w e re  s cu lp tu re d  h a w k s  and  fo x e s , 

w ith  p riests  p re s e n tin g  o ffe rin g s  to  th em , an d  th e  sam e o rn a 

m en ts  on  th e  d o o rw a y  as a re  seen  on  th e  en tra n ce s  o f  th e  

g r e a t  te m p les .

1 2  fe e t  =  10 -3 u n its ,

9  „  =  7-7

I f  th e  b a se  b e  a  s q u a re , c o n te n t w ill  =  7-7* x  10-3 =  6 1 0  

u n its , and  6 10 *  =  tw ic e  c ircu m fe re n ce .

7  secon d s =  6 13 -9  u n its , 

1 "  „  =  8 7 -7  „

V" „  =  1 - 4 6 1 , ,

5 " '  =  5 x 1 - 6 9  

12  c u b its

=  1 0 1-4  fe e t E n g lis h ,

=  1-69

=  8-45

=  8-43

ft
tt
St

113 6 8 9 0 0 8

3 1 5 8 0 2

5 2 6 3

87-7

1-46 1

u n its  =  c ircu m fe re n ce  =

St
St

3 6 0  d egrees. 

1 d eg ree.

1 m in u te.

1 second. 

1"'it
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D e n o n  fo u n d  g r a n ite  m o n o lith s  o f  small d im en sio n s at 

P h i l s ,  b o th  o f  th em  in  th e  g r e a t  te m p le , a n d  p la ce d  resp ec

t iv e ly  a t  th e  e x tr e m ity  o f  th e  t w o  a d jo in in g  sa n ctu aries. 

T h e  d im en sio n s o f  o n e  o f  th e m  a re  6 fe e t  9  in ch e s  in  h e ig h t, 

2  fe e t  8 in ch e s in  w id th , a n d  2  fe e t  5  in c h e s  d e e p , F re n c h  

m easu re.

N o t  k n o w in g  th e  e x a c t  p ro p o rtio n  b e tw e e n  th e  F r e n c h  and  

E n g lis h  fo o t, b u t  ta k in g  th e  F r e n c h  to  e x c e e d  th e  E n g lis h

b7 Apart*
D im e n s io n s  in  E n g lis h  fe e t  :—

=  6*75 2*66 2*41

=  5*84 2*33 2*1 u n its

A =  *29 •11 *1

= 6 * 1 3 2 4 4 2*2^

C o n t e n t = 6 - 1 3  x  2*44 x  2*2 =  3 3 , 

a n d  a b o u t 3 3 * 2 * = d ia m e te r  o f  th e  o r b it  o f  B e lu s  

= d ista n ce  o f  N in u s.

30*7*, & c . = 2 9 1 6 0  u n i t s = 1 2 0  sta d es,

= s i d e  o f  B a b y lo n .

33*2*, & c . =  3 6 4 5 0  u n its  =  1 5 0  stades,

= n d e  o f  N in e v e h .

T h u s  c o n te n t  ra ise d  to  th e  p o w e r  o f  3  tim e s  3

= c u b e  o f  N in e v e h  

= d ista n ce  o f  N in u s.

T h r e e  w in g e d  g lo b e s , o n e  a b o v e  a n o th e r , d e co ra te  th e  

a rc h itr a v e  o f  th e  d o o rw a y . T h e  fr ie z e  an d  co rn ice  a re  o rn a 

m en ted  w ith  a  series  o f  serp en ts e re c t. T h e  h o le s in  w h ic h  

th e  h in g e s  o f  th e  d o o r  w e re  fa sten ed  a re  s t i l l  v is ib le .

T h e  w in g e d  g lo b e , flan k ed  on  ea ch  side b y  th e  e r e c t  se rp e n t, 

u s u a lly  o rn a m en ts th e  fr ie z e  o f  th e  d o o rw a y  o f  an  E g y p t ia n  

te m p le . T h e  c u b e  o f  th e  d im en sio n s o f  th e se  te m p le s  d en o te  

c e le s t ia l d istan ces.

H e n c e  th e  w in g e d  g lo b e  d en o te s th e  th ird  p o w er.

T h r e e  w in g e d  g lo b e s  d en o te  th re e  tim es th e  th ird , o r  th e  

n in th  p o w er.

“  F r o m  th e  to p  to  th e  b o tto m  o f  th is  ch am b er ( o f  C heop s') 

a re  s ix  ra n g e s  o f  s to n e , a ll  o f  w h ic h  b e in g  r e s p e ctiv e ly  s ized  to
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a n  e q u a l h e ig h t, v e r y  g r a c e fu lly  in  o n e a n d  th e  sam e a lt itu d e  

r u n  ro u n d  th e  room . T h e  sto n es w h ic h  c o v e r  th is  p la c e  a re  

o f  a  s tr a n g e  a n d  stu p en d o u s le n g th , l ik e  so  m a n y  h u g e  b eam s 

ly in g  fia t  a n d  tr a v e r s in g  th e  room , a n d  w ith a l su p p o rtin g  th a t 

in fin ite  m ass a n d  w e ig h t  o f  th e  p y ra m id  a b o v e . O f  th e se  

th e re  a re  n in e , w h ic h  c o v e r  th e  r o o f ; t w o  o f  th e m  a re  less  b y  

h a l f  in  b re a d th  th a n  th e  r e s t ; th e  o n e  a t  th e  ea st, th e  o th e r  

a t  th e  w e s t .”

“ W it h in  th is  g lo r io u s  ro o m ,”  s a y s  G r e a v e s , “ as  w ith in  

som e co n secra ted  o r a to ry , s ta n d s th e  m o n u m en t o f  C h e o p s o r  

C h e m m is , o f  o n e p ie ce  o f  m a rb le , h o llo w  w ith in  an d  u n co v ered  

a t  th e  to p , a n d  so u n d in g  l ik e  a  b e ll. T h is  to m b  is  c u t  sm ooth  

an d  p la in , w ith o u t a n y  s c u lp tu re  o r  e n g ra v in g . T h e  e x te r io r  

su p erfic ies  o f  i t  co n ta in s  in  le n g th  7  fe e t  in c h e s ; in  d ep th  

i t  is  3  fe e t  3 £  in ch es, a n d  th e  sam e in  b re ad th . T h e  h o llo w  

p a r t  w ith in  is  in  le n g th , o n  th e  w e s t s id e, 6-t*080B0 fe e t. I n  

b re ad th , a t  th e  n o rth  e n d , 2 1*g1080 fe e t . T h e  d e p th  is  2 1880°0 
fe e t ."

S a rc o p h a g u s  o u t s id e :—

le n g th  7  f t .  3 £  in . = 6 * 3  u n its  

d ep th  3  ft .  3 i  in . =  2*863 

b re a d th  =  2*863

S u m  =  12*026 u n its  

C o n te n t  = 5 1 * 5 3  u n its  .

(10  x  5 1 * 4 ) * = 5 1 4 * = £  d ista n ce  o f  th e  M o o n  

(2  x  1 0  x  5 1* 4 )3=  f = l  „  „

C u b e  o f  20  tim es c o n te n t =  „  „

1 5 0  cu b e s  , ,  =  „  „  M e r c u r y

1 5 0 s cu b e s  „  =  , ,  „  B e lu s

d ep th  =  b re a d th  =  2*863 u n its  

10  x  2*86 =  28*6 

D is ta n c e  o f  N e p tu n e  =  28*6®

o r 10  tim es b re a d th  to  th e  p o w e r  o f  3  tim es 3 =  d istan ce  

o f  N e p tu n e .

L e n g t h  =  6*3 u n its

(1 0 0  x  6*32)3= 6 3 2 a =  y  d is ta n ce  o f  th e  M o o n

(3  x  10 0  x  6 * 3 2 )* =  y  x  3 * = 6 0
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5  c u b e s  o f  300 tim e s  le n g th

‘ =  3 0 0  tim es d ista n ce  o f  th e  M o o n  

=  d ia m e te r  o f  th e  o r b it  o f  M e r c u r y .

6-4», & c . =  4 1 ,  & c .

|{ 6 * 4 , & c  )* =  20*5, & c.

a n d  20*59,  & c . =  d ista n ce  o f  M a r s  

($ (6*4, & c .)* )* = 2 0 * 5 9,  & c . =  „

a  sq u a re  o f  le n g th  to  th e  p o w e r  o f  3  tim e s  3  =  d istan ce 

o f  M a rs.

D e p th  =  2*863 u n its  

2*87* =  23 *5, & c .
a n d  23*59, & c . =  d is ta n ce  o f  J u p it e r  

(2*8 73) 9= 2 * 8 7 37= 2 * 8 7 3’,3 ’,3 = 2 3  5 9,  & c.

D e p th  to  th e  p o w e r  o f  3  tim e s  3  =  23*59,  & c . =  d istan ce  

o f  J u p ite r .

S u m  o f  le n g th , d e p th , an d  b re ad th  =  12*026 u n its

( t  12 ) 1J= 6 l i  =  d ia m e te r  o f  th e  o r b it  o f  th e  M o o n .

D e p th  x  b re a d th  = 2*86 x  2*86 =  8 * 17 , & c .

1 0 0 x 8 * 1 7  =  8 1 7

and 8 1 6 3= ^  d ista n ce  o f  th e  M o o n

S a rco p h a g u s in s id e : —

le n g th  6*488 fe e t  =  5  6 1  u n its  

b re a d th  2*218  fe e t  =  1*9 17  

d e p th  2*86 fe e t =  2*473 

c o n te n t = 2 6 * 5 9 5  u n its  

(10  x  26*7)3= 2 6 7 3= f ^ o  d istan ce  o f  M o o n  
(2  x  10  x  2 6 * 7 ) » = ^  x  23= - £ k  

( 1 0  x  2 x  10  x  26-7yt=m $& =  14 0  

2 c u b e s  o f  200 t im e s  c o n te n t =  28 0  d ista n ce  o f  M o o n

=  d ista n ce  o f  V e n u s

L e n g t h + b re a d th  +  d e p th = 6 * 6 1  +  l* 9 1 7  +  2 * 4 7 3 = 1 0 u n i t s  

le n g th  =  5*61

(100  x  5*6 5, & c .) 3= 5 6 5 3, & c . = e  d ista n ce  o f  M o o n  

b re a d th  =  1*9 17  

l O x  1* 9 17  =  19 *17

and 1 9 9 =  d ista n ce  o f  V e n u s
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1 0 0 x 1 - 9 1 7  =  1 9 1 -7  

and  189 *, & c . =  ^  c ircu m feren ce , 

d ep th  =  2 -4 73  

1 0 0 x 2 - 4 7 3 =  24 7-3  

an d  247®, & c . =  c ircu m feren ce .

C u b e  o f  10 t im es e x te r n a l c o n te n t ." c u b e  o f  10  t im es in 

te r n a l c o n t e n t : : *  : d ista n ce  o f  M o o n  :: 4 0 0  : 5 6  :: 5 0

: 7 .

D e p th  =  2 -4 73  u n its

2-48®, & c . =  15-3 5  

2 x  (2 -4 8 , & c .) * =  30-7

an d  30*7® =  d is ta n ce  o f  B e lu s  

( 2 x ( 2 - 4 8 ,  &c.)®)® =  30-79.

T w ic e  cu b e  o f  d ep th  to  th e  p o w e r  o f  3  tim e s  3 =  30-79 =  

d is ta n ce  o f  B e lu s .

T h e  m ea su rem en ts o f  th e  sa rco p h ag u s m ade b y  G r e a v e s  

d iffer  fro m  th o se  la t e ly  m ade b y  Y y s e .  T h e  la t te r  m akes 

th e  e x te rn a l

le n g th  7 ft . 6*  in . =  6 -5 1  u n its  

b re ad th  3 ft .  3 in . = 2 - 8 1  „

h e ig h t  3  f t . 5  in . =  2-9 5  „

In te r n a l

le n g th  6 f t . 6 in . . =  5-6 2 u n its  

b re a d th  2  ft. 2 *  in . =  1 -908 „  

d ep th  2  ft . 1 0 *  in . =  2-48 „

e x te rn a l le n g th  =  6 -5 1 

3 x 6 - 5 1  =  19 -5 3  

d ista n ce  o f  e a rth  =  1 9 ’59, & c .

3  tim es le n g th  to  th e  p o w e r  o f  3  tim es 3  =  d ista n ce  o f  

ea rth .

E x t e r n a l  co n te n t = 6 - 5 1  x  2 -8 1 x  2 - 9 5 = 5 3  96

* = 2 6 - 9 8

d ista n ce  o f  U r a n u s  = 2 6 - 9 9, & c .

H a l f  c o n te n t to  th e  p o w e r  o f  3 tim es 3 =  d ista n ce  o f  

U r a n u s .

D a v is o n  h as s in ce  d isco v e red  a  ch am b er im m e d ia te ly  o v e r  

VOL. I. R
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th e  k in g ’s  ch am b er, w h ich  is  n o w  c a lle d  D a v is o n ’s  cham ber. 

I t  is  rea ch e d  b y  m o u n tin g , w ith  th e  h e lp  o f  a  la d d e r , to  a  

h o le  a t  th e  to p  o f  th e  u p p e r  p a r t  o f  th e  h ig h  a scen d in g 

g a l le r y . T h e  sto n es w h ic h  fo rm  th e  c e i l in g  o f  th e  k in g ’s 

ch a m b e r  form  a lso  th e  flo o r o f  th e  u p p e r  c h a m b e r, b u t  the 

ro o m  is  fo u r  fe e t  lo n g e r  th a n  th a t  b e lo w .

M o r e  r e c e n t ly  C a v ig l ia  h as d isco v e re d  a  la r g e  ch am b er 

c u t  in  th e  r o c k , a n d  u n d e r  th e  c e n tre  o f  th e  p y ra m id . T h e  

d im en sio n s a re  n o t m in u te ly  g iv e n . T h e  c h a m b e r  is stated  

to  b e  a b o u t 66 fe e t  b y  2 7 , w ith  a  f la t  ro o t and v e r y  irre g u la r  

floor.
2 7  fe e t  =  23*34 u n its  

66 fe e t  = 5 7 *  ,,

2 3  *59, & c . =  d ista n ce  o f  J u p ite r  

a  5 7  =  28*65

a n d  28*69=  d ista n ce  o f  N e p tu n e .

W ilk in s o n  o b serve s, n o  d o u b t i t  w a s  b y  th e  c a u s e w a y s  

th a t  sto ries  w e r e  ca rrie d  on  s le d g e s  to  th e  p y r a m id s ; th a t  

o f  th e  G r e a t  P y r a m id  is  d e scr ib e d  b y  H e ro d o tu s  a s  5  stad es 

lo n g , 10  o r g y e s  b ro a d , 8 o r g y e s  h ig h , o f  p o lish ed  sto n es, 

ad o rn ed  w ith  fig u re s  o f  a n im a ls  (h ie r o g ly p h ic s ) , a n d  it  

to o k  n o  less  th a n  te n  y e a r s  to  co m p lete  it. T h o u g h  th e  

s ize  o f  th e  sta d e is u n ce rta in , w e  m a y  ta k e  an  a v e r a g e  o f  

6 1 0  fe e t, w h ic h  w i l l  r e q u ir e  th is  c a u s e w a y  to  h a v e  been  

3 0 5 0  fe e t  in  le n g th  (a  m ea su rem en t a g r e e in g  v e r y  w e ll 

w ith  th e  10 0 0  y a r d s  o f  P o c o c k e , th o u g h  w e  c a n  n o w  no 

lo n g e r  tra c e  it  fo r  m o re  th a n  1 4 2 4  fe e t , t h e  re s t  b e in g  b u ried  

b y  th e  a llu v ia l d ep o site  o f  th e  in u n d a tio n ). I t s  p resen t 

b re a d th  is  o n ly  32  fe e t , th e  o u te r  fa ce s  h a v in g  f a l l e n ; b u t 

th e  h e ig h t, 8 5 , e x c e e d s  th a t  g iv e n  b y  H e ro d o tu s , an d  i t  is 

e v id e n t, from  th e  a c tu a l h e ig h t  o f  th e  h il l ,  fro m  80 to  85 

fe e t ,  to  w h o se  su rfa c e  th e  c a u s e w a y  a c t u a lly  rea ch ed , and 

from  h is  a llo w in g  100 fe e t  fro m  th e  p la in  to  th e  to p  o f  the 

h ill ,  th a t  th e  ex p ressio n  8 o r g y e s  (48  fe e t)  is  a n  o v ersig h t 

e ith e r  o f  t h e  h isto ria n  o r  h is co p y ist.

I t  w as rep a ired  b y  th e  ca lip h s  a n d  M c m lo o k  k in g s , who 

m ade u s e  o f  th e  sam e c a u s e w a y  to  c a r r y  b ack  to  the
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“  A r a b ia n  sh o re  ”  th o se  b lo ck s  th a t  h ad  b e fo re  c o s t so m u ch  

tim e  a n d  la b o u r  to  tra n sp o rt fro m  th e  m o u n ta in s ; an d  

se v e ra l o f  th e  fin e st b u ild in g s  o f  th e  c a p ita l w e r e  co n stru cte d  

w ith  th e  sto n es o f  th is  q u a rrie d  p y ram id .

T h e  le n g th  o f  th e  c a u s e w a y  o f  H e ro d o tu s

=  5 s t a d e s = 1 4 0 5  fe e t  '

T h e  b re a d th  = 1 0 o r g y e s =  28*1

T h e  h e ig h t  =  8 , ,  =  22-48

T h e  le n g th  o f  th e  c a u s e w a y  o f  W ilk in s o n  

=  1 4 2 4  fe e t

B re a d th  =  3 2  „

H e ig h t  =  85 „  o r  30  o rg y e s .

T h e  c a u s e w a y , w h ich  fo rm ed  th e  w o n d e rfu l a p p ro a ch  to  

th e  p y ra m id a l te m p les , w a s  5  sta d es in  le n g th  ( th e  lin e  o f  

m easu re so fr e q u e n t ly  asso ciated  w ith  th e  sa cred  s tru c tu re s  

in  th e  fo u r  q u a rte rs  o f  th e  w o rld ).

A s  5 sta d es is  so fr e q u e n t ly  m en tio n e d , i t  m a y  b e  as w e ll  

to  g iv e  an  in s ta n c e  o f  a  g r a n ite  s tr u c tu re  o f  n e a r ly  th a t  

le n g th .

W a te r lo o  b r id g e , o v e r  th e  T h a m e s, h as n in e  a rch e s, is 

b u i lt  e n t ir e ly  o f  g r a n ite , a n d  is  12 8 0  fe e t  in  le n g th . T h e  

b re a d th  o f  th e  c a rr ia g e  road  o r  c a u s e w a y  is  28 fe e t. T h e  

p a ra p e t, o r  fo o t w a lk  on  ea ch  sid e o f  th e  c a r r ia g e  ro ad , is  

7 fe e t  in  b read th .

5  sta d es = 1 2 1 5  u n its  

i =  607-5

6 0 1 3= c u b e  o f  C e p h r e n e s = £  d ista n ce  o f  M o o n  

1202s „  =  f  „

6 10 s = 2  c ircu m feren ce  

12203=  16  „

5 sta d es = 1 2 1 5  u n its  

14 2 4  fee t =  1 2 3 1  

123*, &c. =  ̂ l  c ircu m feren ce  

( 1 0  x  1 2 3 , & c .)3 =  J -a a ii= -L fa  .

(6 x  10  x  1 2 3 , & c .)3= - u p .  x  63=  3600
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10  c u b e s  o f  6 t im e s  le n g t h = 3 6 0 0 0  c irc u m fe re n ce

=  d is ta n c e  o f  S a tu r n  

20 c u b e s  „  =  „  U r a n u s

60 c u b e s  „  =  , ,  B e lu s .

S h o u ld  th e  le n g th  h a v e  e q u a lle d  o r ig in a lly  1 2 9 6  u n its 

= 5 ^  stades.

T h e n  cu b e  o f  le n g t h = 1 2 9 6 * = 6 * *

= d ia m e te r  o f  o rb it  o f  M o o n .

S p h e re , d ia m e te r  1 2 9 6 = 1 0  c ircu m fe re n ce .

1 s t a d e = 2 4 3  u n its

a n d  242*, & c . = £  c irc u m fe re n ce

(2  x  2 4 2 , & c .) * =  1 

( 4 x 2 4 2 ,  & c .)*= 8  

5 s t a d e s = 1 2 1 5  u n its  

5  sta d es  +  5  u n its  = 1 2 2 0  u n its.

C u b e  o f  ( 5  s ta d e s + 5  u n its )  =  12203
=  1 6  c ircu m fe re n ce .

C u b e  o f  5  tim es ( 5  s t a d e s +  5  u n its )

=  16  x  5 3= 2 0 0 0  c irc u m fe re n ce

3  x  5  x  (5  sta d es  +  5  u n it s ) = 2 0 0 0  x  3 s

=  5 40 0 0  c irc u m fe re n ce

4  c u b e s  o f  1 5  tim es ( 5  s ta d e s + 5  u n its)

=  2 16 0 0 0  c irc u m fe r e n c e = d ista n ce  o f  B e lu s

2  x  3  x  5  x  (5  stad es +  5  u n it s ) = 5 4 0 0 0  x  2s

= 4 3 2 0 0 0  c ir c u m fe r e n c e = d ia m e te r  o f  o r b it  o f  B e lu s . 

C u b e  o f  30  tim e s  (5  sta d es +  5  u n its)

=  d ia m e te r  o f  o r b it  o f  B e lu s  

' =  d is ta n ce  o f  N in u s .

A c c o r d in g  to  C te s ia s , th e  b r id g e  o v e r  th e  E u p h r a te s  a t  

B a b y lo n  w a s 5  sta d es  in  le n g th . S tr a b o  s a y s  th e  E u p h r a te s  

a t  B a b y lo n  w a s a  sta d e  in  b re a d th .

I t  is  s ta te d  in  th e  “ A th en aeu m  ”  th a t  th e  b lo ck s  o f  w h ic h  

th e  p y ra m id  o f  C h e o p s  is  com po sed  arp r o u g h ly  sq u a re d , b u t  

b u i lt  in  r e g u la r  co u rses, v a r y in g  from  2 fe e t  2 in ch es to  

4  fe e t  10  in ch e s in  th ic k n e s s , th e  jo in t s  b e in g  p ro p e r ly
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b ro k e n  th ro u g h o u t. T h e  sto n e u sed  fo r  c a s in g  th e  e x te r io r , 

a n d  fo r  th e  l in in g  o f  th e  ch am b ers an d  p assages, w e re  o b 

ta in e d  fro m  th e  G e b e l  M o k a tta m , o n  th e  A r a b ia n  sid e  o f  th e  

v a lle y  o f  th e  N i l e ; i t  is  a  co m p a ct lim esto n e , c a lle d  b y  g e o 

lo g is ts  s w in e -sto n e , o r  stin k -sto n e , fro m  e m itt in g , w h e n  

s tr u c k , a  fe t id  o d o u r, w h erea s  th e  ro ck s  on th e  L ib y a n  sid e 

o f  th e  v a l le y , w h e re  th e  p y ra m id s sta n d , a re  o f  a  lo o se g r a n u 

la te d  te x t u r e , a b o u n d in g  w ith  m a rin e  fo ss ils , a n d , co n se

q u e n t ly , u n fit  fo r  fin e  w o r k , an d  lia b le  to  d e c a y . T h e  m o rta r  

used  fo r  th e  c a s in g  an d  fo r  lin in g  th e  p a ssa ge s w a s  com p o sed  

e n tir e ly  o f  l im e ; b u t  th a t  in  th e  b o d y  o f  th e  p y ra m id  w a s 

co m p o u n d ed  o f  g ro u n d  re d  b r ic k , g r a v e l, N ile -e a r th , a n d  

cru sh e d  g r a n ite , o r  o f  ca lcareo u s sto n e  a n d  lim e, a n d  in  som e 

p la ce s  a  g r o u t ,  o r  liq u id  m o rta r, o f  d e se rt sa n d  a n d  g r a v e l  

o n ly  has b een  used. I t  is  w o r th y  o f  esp ec ia l n o tic e  th a t  th e  

jo in t s  o f  th e  c a sin g -sto n e s, w h ich  w e re  d isco v e re d  a t  th e  b ase  

o f  th e  n o rth e rn  fr o n t , as  a lso  in  th e  p a ssa ges, a re  so  fin e  as  

s c a r c e ly  to  b e  p e rcep tib le . T h e  ca s in g -sto n e s , r o u g h ly  c u t  

o u t  to  th e  re q u ire d  a n g le , w e re  b u ilt  in  h o r iz o n ta l la y e rs , 

co rre sp o n d in g  w ith  th e  co u rses o f  th e  p y ra m id  its e lf , a n d  

a fte rw a rd s  fin ish ed , as to  th e ir  o u te r  su r fa c e , a cc o rd in g  to  

th e  u su a l p ra ctic e  o f  th e  a n cien ts . I n  o rd er to  in s u re  th e  

s ta b il i ty  o f  th e  su p e rs tru c tu re , th e  ro c k  w a s le v e lle d  to  a  f la t  

b e d , an d  p a r t  o f  th e  ro ck  w a s sto p p ed  u p  in  h o rizo n ta l b ed s, 

a g r e e in g  in  th ic k n e s s  w ith  th e  co u rses o f  th e  a rtific ia l w o r k .

T h e  p la in  o n  w h ic h  th e  p y ra m id s a t  G iz e h  sta n d  is  a  d r y , 

b a rre n , ir r e g u la r  su rface . A c c o r d in g  to  J o m a rd  th e  e le 

v a tio n  o f  th e  base o f  th e  fo u n d atio n  s to n e , le t  in to  th e  

so lid  ro ck , a t  th e  n o rth -e a st en d  o f  th e  G r e a t  P y r a m id , 

is  14 0  fe e t  a b o v e  th e  s u p e rio r  c u b it  o f  th e  N ilo m e te r  a t  

R o u d a ;  n e a rly  1 3 0  fe e t  a b o v e  th e  v a l le y , a n d  th e  m ea n  e le 

v a tio n  o f  th e  floods (fro m  th e  y e a r  1 7 9 8  to  1 8 0 1 ) ;  an d  

n e a r ly  16 4  a b o v e  th e  m ea n  le v e l  o f  th e  lo w  sta te  o f  th e  

N ile  fo r  th e  sam e period .

140*5 fe e t  E n g lis h  =  a  s ta d e  =  30 0  fe e t  o f  H e ro d o tu s , 

w h o  sta te s  th a t  th e  p y ram id s o f  C h e o p s  a n d  C e p h re n e s  a re  

o f  e q u a l h e ig h t, and  sta n d  on th e  sam e h il l ,  w h ich  is a b o u t 

100 fe e t  h ig h .
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O n  th is  p la tfo rm  o f  r o c k  stan d  th e  m a ssive  p y ra m id s , —  

m o n u m en ts o f  th e  s k il l  o f  m an  a n d  th e  a n tiq u ity  o f  sc ien ce ,—  

te m p le s  o f  a  rem o te  e p o ch , w h e re  m an  a d o red  th e  v isib le  

s y m b o l o f  n a tu re ’s  u n iv e rsa l la w , a n d  th ro u g h  th a t  th e  in v i

s ib le  G o d  o f  creatio n .

H e r e  th e  p y ra m id  o f  C h e o p s  in d ica tes  th e  £  c ircu m feren ce  

o f  th e  e a rth , an d  th e  £  d ia m e ter  o f  th e  e a rth ’s  o rb it . I ts  

to w e r in g  su m m it m a y  b e  su p p osed  to  rea ch  th e  h ea v en s , and 

th e  p y ra m id  i t s e lf  to  rep re se n t th e  la w  o f  th e  tim e  o f  a  b o d y  

g r a v it a t in g  fro m  th e  e a rth  to  th e  sun .

T h e  so lid  h y p e rb o lic  te m p le  —  th e  S h oem ad oo a t  P e g u  —  

rep rese n ts  th e  la w  o f  v e lo c ity  co rresp o n d in g  to  th is  la w  o f  

th e  tim e.

T h e s e  tw o  sy m b o ls  o f  th e  la w s  o f  g r a v ita tio n  th a t  p e rv ad e  

th e  u n iv e rse  resem b le  th e  c lo se a llia n c e  o f  O s ir is  a n d  Is is , 

—  h u sb a n d  an d  w ife , b ro th e r  a n d  s is te r , —  th e  tw o  a n c ie n t 

d e itie s  said  to  co m p reh en d  a ll n a tu re . O n  th e  s ta tu e  o f  th e  

go d d e ss w e r e  in scrib ed  th e se  w o rd s : —  “ I  am  a l l  th a t  has 

b e e n , th a t  sh a ll b e, and  n on e a m o n g  m o rta ls  h a s ra ise d  m y  

v e il.”

T h e  B ra h m in s  sa y  th e  g o d s  a re  m e re ly  th e  re fle c tin g  

m irro rs o f  th e  d iv in e  p o w ers, an d  fin a lly  o f  G o d  h im self.

T h e  p y ra m id  m a y  b e  su p p osed  to  rea ch  th e  h eaven s. S o  

i t  w as b y  b u ild in g  p y ram id s th a t th e  g ia n ts  o f  o ld  w e re  said , 

f ig u r a t iv e ly , to  h a v e  scaled  th e  h eaven s.

L ’ A b b é  d e  B in o s  ( 1 7 7 7 ) ,  in  h is le tte rs  addressed  to  M a 

dam e E liz a b e th  o f  F r a n c e , m en tio n s th a t  th e  p y ra m id s o f  

E g y p t  a re  su p p osed  b y  som e to  b e  th e  to m b s o f  th e  a n c ie n t 

k in g s  ; th a t th e y  a re  ca lled  b y  o th ers th e  m o u n ta in s o f  P h a 

r a o h ; th a t  th e  p o ets  h a v e  d escrib ed  th e m  as ro ck s  h eap ed  

on e u p o n  th e  o th e r  b y  th e  T ita n s , in  o rd e r  to  sca le  O ly m p u s.

T h e  A b b é  ascen d ed  th e  G r e a t  P y r a m id , an d  fo u n d  th e  to p  

o f  i t  a b o u t tw e lv e  fe e t  sq u a re  ; and  u p o n  it  h e  o b serve d  s ix  

la r g e  sto n es, a rra n g e d  in  th e  form  o f  a n  L ,  w h ic h  h e  w a s to ld  

sig n ified  a  h ie ro g ly p h ic .

T h e  p y ra m id s m a y  b e  regarded  as sc ie n tific  and  re lig io u s  

m on u m en ts. T h e  g r e a t  p y ra m id  o f  C h e o p s  m a y  h a v e  b een  

b o th  a  te m p le  and fo rtress, lik e  th e  te o ca lli o f  M c x it l i ,  o r , lik e
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th e  g r e a t  te o c a lli  o f  T e o tih u a c a n , a  te m p le  o f  th e  S u n , b efo re  

w h ic h  th e  g lo r io u s  o rb  o f  d a y  m a y  h a v e  b een  w o rsh ip p ed  as 

a n  em b lem  o f  G o d , w h e n  h e  ro se  a b o v e  th e  ea ste rn  ra n g e  o f  

h ills  b e tw e e n  th e  N ile  an d  th e  B e d  S e a , th e n  p a ssin g  to  th e  

w e s t  t i l l  he s e t  b e y o n d  th e  L ib y a n  d e se rt, a  re g io n  o f  d eso 

la tio n  an d  a r id ity , e x te n d in g  fro m  th e  p y ra m id s, th r o u g h  th e  

S a h a ra , to  th e  “  S e a  o f  D a rk n e s s ,” — th e  d is ta n t A t la n t ic  

O cea n .

D e  S a c y  h as en d e a v o u re d  to  tr a c e  th e  o r ig in  o f  th e  w o rd  

p y ra m id , n o t in  th e  G r e e k  la n g u a g e , b u t  in  th e  p r im itiv e  

E g y p t ia n  la n g u a g e . T h e  ra d ica l term  s ig n ifies  so m e th in g  

sa cred , th e  approach  to  w h ich  is  fo rb id d en  to  th e  v u lg a r .

T h e  w o rsh ip  o f  th e  p la n ets, s a y s  J a b lo n s k i, fo rm ed  a  re

m a rk ab le  fe a tu re  in  th e  e a r ly  re lig io n  o f  E g y p t ,  b u t  in  p ro 

cess o f  tim e it  fe ll  in to  d esu etu d e.

T h e  B u rm e s e  h y p e rb o lic  te m p les , l ik e  th e  E g y p t ia n  and 

M e x ic a n  p y ra m id a l tem p les, w e r e  m o st p ro b a b ly  o r ig in a lly  

d ed ica te d  to  th e  w o rsh ip  o f  th e  h e a v e n ly  bodies.

T h e  P e rs ia n  p o e t, F ird a u s i, rep rese n ts th e m  as “  p u re  in  

fa ith , w h o , w h ile  w o rsh ip p in g  o n e su p rem e G o d , co n tem p la te  

in  sa cred  flam e th e  sy m b o l o f  d iv in e  lig h t .”  T h e  fire -w o rs h ip 

p e rs  a b h o rred  a lik e  th e  u se  o f  im a g es  and  th e  w o rsh ip  o f  

te m p le s ; th e y  re g a rd e d  fire  as  th e  sy m b o l o f  G o d .

T h e  Sabm ans reg a rd e d  th e  p y ra m id a l and  h y p e rb o lic  te m 

p le s a n d  th e  o b e lisk  as th e  sym b o ls  o f  d iv in ity .

T h u s , a  sim p le  q u a d rila te ra l m o n u m en t, w ith o u t a  c y p h e r , 

h as tran sm itte d  to  th e  p re se n t a g e  a  p ro o f o f  th e  sc ie n tific  

a cq u ire m en ts  o f  an  ep och  th a t lo n g  p reced ed  th e  e a r lie st 

d a w n  o f  E u ro p e a n  c iv ilis a tio n . T h e  p y ra m id a l, l ik e  th e  

o b e lisca l reco rd s o f  sc ien ce , m o n u m en ts c o m b in in g  th e  p h y 

sica l and  in te lle c tu a l p o w e r  o f  m an , h a v e  en d u re d  a g e s  a fte r  

a ll  tra d itio n a l an d  w r it te n  reco rd s h a v e  p erish ed .

T h e  la w s  fo rm ed  b y  th e  C r e a to r  fo r  th e  g o v e rn m e n t o f  

th e  c e le st ia l b o d ies h ad  b ecom e, b y  th e  u n ifo rm ity  o f  th e ir  

a ctio n , k n o w n  to  m an , a fte r  a  le n g th e n e d  series  o f  a stro n o 

m ica l o b serva tio n s. T h e s e  la w s , w h en  sy m b o lise d  in g e o m e 

tr ica l fo rm s, b ecam e o b je c ts  o f  r e v e re n c e , an d  th e  in v is ib le
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C r e a to r  w a s  w o rsh ip p e d  th r o u g h  th e  v ia b le  t y p e  o f  his 

la w s .

S u c h  a p p ears to  h a v e  b een  th e  o r ig in  a n d  m o d e o f  w o rsh ip  

o f  th e  a n c ie n t Sabseans. Y e t ,  h o w e v e r  re m o te  th e  p e r io d  o f  

i t s  o r ig in  m ig h t h a v e  b e e n , a n d  h o w e v e r  g e n e r a lly  i t  m ig h t 

h a v e  b e e n  a d op ted  a t  a n  e a r ly  ep o ch , a t  th e  p re s e n t t im e  it  

em b ra ces v e r y  fe w  v o ta rie s  in  com p ariso n  w ith  th o s e  it  

fo rm e r ly  n u m bered .

T h e  o b e lis k  a n d  p y ra m id  a re  s y m b o lic a l o f  th e  la w s  th a t 

g o v e rn  th e  h ea ven s. R e lig io n  ta u g h t th e  p e o p le  t o  k n e e l 

b e fo re  th e se  su b lim e  m o n u m en ts, —  to  lo o k  w ith  re v e re n tia l 

a w e  on  h ea v en ’s la w , a n d  w o rsh ip  h ea v en ’s  G o d .

T h e  E g y p t ia n s  o f  a  la t e r  p erio d  a lso  b e lie v e d  in  th e  u n ity  

o f  th e  D e i t y ; b u t  w h e n  th e y  sp o k e  o f  h is  a ttr ib u te s  th e y  

p erso n ified  th em  s e p a r a te ly , an d , in  p ro cess  o f  tim e , fe l l  in to  

th e  n a tu r a l co u rs e  o f  id o la try . T h e y  m in g le d  tr u th  w ith  

erro r, an d , as  is  u s u a lly  th e  case , tr u th  w a s o b scu re d  and 

e rro r  p rev ailed .

T h e  E g y p t ia n s  b e lie v e d  in  th e  im m o r ta lity  o f  th e  souL 

T h e y  ad o p ted  th e  d o c tr in e  o f  th e  tra n sm ig ra tio n  o f  th e  sou ls 

o f  th e  w ic k e d , th ro u g h  va rio u s  a n im als, fo r  a  p e rio d  o f  3000 

y e a rs , o r  “  th e  c ir c le  o f  n e c e s s ity ,”  to  e x p ia te  th e  sin s o f  th e  

f le s h : w h erea s  th e  so u ls o f  th e  j u s t  w e re  ab so rb ed  in to  th e  

D e i t y ; th e y  b ecam e p art o f  O sir is , an d  th e ir  m u m m ies w e re  

in v e ste d  w ith  th e  em b lem s o f  th e  g o d s, to  s ig n ify  th a t  th e ir  

so u l h ad  b eco m e a  p a rt o f  th e  d iv in e  essen ce.

C h a m p o llio n  F ig e a c  th u s  e x p re s se s  h is v ie w s  o f  th e  
E g y p t ia n  t h e o c r a c y : —  “ A  th e o c ra c y , o r  a  g o v e rn m e n t o f  

p r ie sts , w a s  th e  firs t  k n o w n  to  th e  E g y p t ia n s ;  a n d  i t  is  

n ecessa ry  to  g iv e  th is  w o rd  p rie sts  th e  a cc e p ta tio n  th a t  i t  

b o re  in  re m o te  tim es, w h en  th e  m in iste rs  o f  r e lig io n  w e re  

a lso  th e  m in iste rs  o f  sc ien ce  and  k n o w le d g e ; so  th a t  th e y  

u n ite d  in  th e ir  o w n  p e rso n s t w o  o f  th e  n o b le st m ission s w ith  

w h ic h  m an  ca n  b e  in v e ste d , —  th e  w o rsh ip  o f  th e  D e i t y ,  and  

th e  c u lt iv a tio n  o f  in te llig e n c e .”

“  T h is  th e o c ra c y  w a s  n ec e ssa rily  d esp o tic . O n  th e  o th e r  

h a n d , w ith  reg a rd  to  d esp otism  ( w e  ad d  th e se  re flec tio n s  to  

reassu re o u r  rea d ers, too  re a d y  to  ta k e  a la rm  a t  th e  so cia l
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co n d itio n  o f  th e  e a r ly  E g y p t ia n s ) ,  th e re  a r e  so m a n y  d if

fe r e n t  k in d s  o f  desp otism , th a t  th e  E g y p t ia n s  h ad  to  a c c e p t 

o n e  o f  th e m , a s  an  u n a v o id a b le  co n d itio n . I n  fa c t , th e re  is  

in  a  th e o c ra tic  g o v e rn m e n t th e  c h a n ce  o f  r e lig io u s  d e s p o tis m ; 

in  a n  a r is to c r a c y , o r  o lig a r c h y , th e  ch a n ce  o f  a  fe u d a l d es

p o tism  ; in  a  r e p u b lic , th e  c h a n ce  o f  a  d e m o cra tic  d esp otism  

—  e v e r y w h e re  a  ch a n ce  o f  op p ression . T h e  r e la t iv e  g o o d  

w i l l  b e  w h e re  th e se  s e v e ra l ch a n ces  a re  m o st lim ited . A n d ,  

w ith  re sp e ct to  th e  form  o f  g o v e rn m e n t b e s t  a d a p ted  to  th e  

so c ia l h ap p in ess o f  m a n , o p in io n s a re  os v a r ie d  as a re  th e  

c o u n trie s  an d  h u m an  ra ces  on  th e  ea rth . T h a t  in s titu tio n  

w h ic h  is  a d m ira b ly  su ite d  to  E u ro p e a n s  m a y  b e  od io u s a n d  

d e le terio u s  to  O r ie n ta ls .”

T h e  e a r ly  m y th o lo g y  o f  th e  a n c ie n t n atio n s w o u ld  a p p e a r 

to  h a v e  c e n tre d  in  th e  d iv in e  a ttr ib u te s  an d  o p eratio n s, 

w h ich  c re a te d , an im a ted , an d  p re se rv e d  th e  c e le s t ia l a n d  te r 

re str ia l sy ste m s, —  th is  m y th o lo g y  b e in g  rep rese n te d  u n d e r 

an  em b o d ied  fo rm , w h ich , n o t b e in g  g e n e r a lly  u n d ersto o d , 

le d  e v e n tu a lly  to  th e  in tro d u ctio n  o f  id o la tro u s  p ra ctic e s . 

T h u s  su p erstitio n  an d  d a rk n e ss  sp read  o v e r  th e se  co u n tries . 

T h e  p u r ity  o f  th e  o r ig in a l fa ith  b e in g  su llie d , th e  w h o le  

m y th o lo g y  w a s m isu n d ersto o d , and its  te n e ts  a n d  sy m b o ls  

m isrep rese n te d  a n d  p e rv e rte d .

T h e  p r im e v a l th e o lo g y  p e c u lia r  to  th o se e a r ly  a g e s  m a y  

b e  deem ed  th e  s p ir itu a l. T h e  le ss  refin ed  sy ste m  p re v a le n t 

in  la te r  t im es , an d  fro m  w h ic h  m o st o f  th e  w rite rs , b o th  

a n c ie n t an d  m od ern , h a v e  d ra w n  th e ir  in fe re n ces, m a y  b e  

te rm ed  th e  p h y s ica l. T h e  sp ir itu a l, w h ich  m a y  b e  reg a rd e d  

as a rca n ic , co m p rised  th e  m ore a b stru se  sto re s  o f  a n c ie n t 

w isd o m , a n d  w a s re v e a le d  to  th e  in it ia te d  o n ly . T h e  p h y 

sica l, b e in g  ren d ered  p a lp a b le  to  th e  sen ses, w a s  a d a p ted  to  

th e  c a p a c ity  o f  th e  u n le arn e d  an d  u n re fle ctin g .

H e ro d o tu s  a ttr ib u te s  th e  b u ild in g  o f  th e  th ree  p y ra m id s a t  

G iz e h  to  C h e o p s , C e p h re n e s , a n d  M y c e r in u s . H e  s a y s ,—  

“  T h e y  in fo rm e d  m e th a t  C e p h re n e s  re ig n e d  5 6  y e a rs , and  

th a t  th e  E g y p t ia n s , h a v in g  b e e n  oppressed  b y  b u ild in g  th e  

p y ra m id s , an d  a ll  m an n er o f  ca la m ities , fo r  16 0  y e a rs , d u rin g  

a ll  w h ic h  tim e th e  te m p les  w e r e  n e v e r  o p en ed , h ad  co n -
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ce iv e d  so  g r e a t  an  a v e rsio n  to  th e  m em o ry  o f  th e  t w o  k in g s , 

th a t  n o  E g y p t ia n  w ill  m en tio n  th e ir  n am es, b u t  t h e y  a lw a y s  

a ttr ib u te  th e ir  p y ram id s to  o n e  P h ilit io n , a  sh ep h erd  w h o  

k e p t  h is  c a t t le  in  th o se  p arts. T h e y  sa id , a lso , th a t  a fter  

th e  d ea th  o f  C e p h re n e s , M y c e r in u s , th e  son  o f  C h eo p s, 

b ecam e k in g ;  a n d , d isa p p ro v in g  th e  c o n d u c t o f  h is  fa th er, 

o p en ed  th e  tem p les, an d  p e rm itte d  th e  p eo p le , w h o  w ere  

red u ce d  to  th e  la s t e x tre m itie s , to  a p p ly  th e m se lv e s  to  th e ir  

o w n  affa irs, an d  to  sa crifice  as  in  p re c e d in g  tim es ."

S in c e  M y c e r in u s  p e rm itte d  th e  p eo p le  to  sa crifice  a s  in  p r e 

c e d in g  tim e s , i t  fo llo w s  th a t  sacrifice  w a s  n o t p ra ctise d  d u rin g  

th e  tw o  p re c e d in g  re ig n s  a t  le a s t, s in ce  th e  E g y p t ia n s  had 

b een  op pressed  fo r  16 0  y ea rs . C h e o p s  re ig n e d  5 0  y e a rs .

T h e  re lig io u s  r ite s  o f  B o o d h a  a re  p erfo rm ed  a t  th is  d a y  

b e fo re  th e  solid  h y p e rb o lic  te m p le s , w h e re  sa crifice  is  n ever 

p ra ctise d .

W e  sh a ll n o t sto p  to  in q u ire  w h e th e r  C h e o p s  an d  C e p h re n e s  

w e re , as so v e re ig n  p o n tiffs , in n o v ato rs o r  refo rm ers o f  the 

n a tio n a l r e l ig io n ;  o r  w h e th e r  th e y  w ish e d  b y  c lo s in g  the 

tem p les to  co m p el th e  people  to  w o rsh ip  b efo re  th e  p yram id s, 

te o ca llis  an d  o b e l is k s ;— o r  w h e th e r  th e se  p y ra m id s  w ere  

b u ilt  b y  C h eo p s and  C e p h re n e s ,— fo r , a cc o rd in g  to  M a n e th o , 

th a t  o f  C h eo p s w a s  b u ilt  b y  S u p h is , 1000 y e a rs  b efo re  th e ir  

re ig n s. T h e  b u ild e rs , h o w e v e r , ad o p te d  th e  sam e B a b y lo n ia n  

stan d ard  o f  u n ity  in  th e  co n s tru c tio n  o f  th e se  p y ra m id s  as 

th a t  u sed  in  th e  sacred  s tru c tu re s  o f  th e  B ra h m in s , B o o d h ists , 

C h a ld e a n s, D ru id s , M e x ic a n s , an d  P e ru v ia n s .

S u p h is  w as a rro g a n t to w a rd s th e  g o d s ; b u t , w h e n  p e n ite n t 

h e  w ro te  th e  sa cred  b o o k  w h ic h  th e  E g y p t ia n s  v a lu e  so h ig h ly . 

F ro m  th is  a cco u n t o f  S u p h is  h e  a p p e ars a lso  to  h a v e  been 

a  re fo rm er o f  th e  E g y p t ia n  re lig io n .

T h e s e  in q u irie s  m a y  b e  le ft  to  th o se c o n v e rs a n t w ith  h iero 

g ly p h ic s  a n d  E g y p tia n  resea rch es, w h o se re c e n t la b o u rs  h a ve  

th ro w n  so m u ch  lig h t  on  th e  m a n n ers and  cu sto m s o f  a n c ie n t 

E g y p tia n s , th a t, i t  is said , L e p s iu s  in ten d s to  w r ite  th e  C o u r t  

J o u r n a l o f  th e  F o u r th  M e m p h ite  d y n a s ty .

W ilk in s o n  th in k s  th a t th e  o ld est m o n u m en ts o f  E g y p t ,  and 

p ro b a b ly  o f  th e  w o r ld , are  th e  p y ra m id s to  th e  n o rth  o f  M e m -
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p h is ; b u t  th e  a b se n ce  o f  h ie ro g ly p h ics  an d  o f  e v e r y  tr a c e  o f  

s c u lp tu r e  p re c lu d e s  th e  p o s s ib ility  o f  a sce rta in in g  th e  e x a c t  

p e r io d  o f  e re c tio n , o r  th e  n am es o f  th e ir  foun ders. “  F r o m  a ll 

th a t  c a n  b e  co lle c te d  on  th is  h ea d  i t  a p p e ars th a t  S u p h is  an d  

h is  b ro th e r  S e n su p h is  e re c te d  th e m  a b o u t th e  y e a r  2 1 2 0  b . o.; 
a n d  th e  to m b s in  th e ir  v ic in it y  h a v e  b een  b u ilt ,  o r  c u t  in  th e  

r o c k , s h o rtly  a f te r  th e ir  co m p letio n . T h e s e  p re se n t th e  n am es 

o f  v e r y  a n c ie n t k in g s , w h o m  w e  a re  s t i ll  u n a b le  to  re fe r  to  

a n y  c e r ta in  ep o ch , o r  to  p la ce  in  th e  series  o f  d y n a stie s .”

S a y u t i  an d  o th e r  A r a b ic  w r ite rs  c o n c e iv e  th a t  th e  p y ram id s 

w e r e  e re c te d  b e fo re  th e  D e lu g e , o r  m o re  co rre c t a cco u n ts  o f  

th e m  w o u ld  h a v e  e x is te d .

J o m a r d  s a y s  th a t  th e  tra d itio n  th a t  th e  p y ra m id s  w e re  

a n te d ilu v ia n  b u ild in g s  o n ly  p ro v e s  th e ir  g r e a t  a n t iq u ity , an d  

th a t  n o th in g  c e r ta in  w a s  k n o w n  a b o u t them . T h e y  h a v e  b een  

a ttr ib u te d  to  V e n e p h e s , th e  fo u r th  k in g  o f  th e  firs t  d y n a s t y ; 

an d  to  S e n su p h is , th e  secon d  k in g  o f  th e  fo u rth  M e m p h ite  

race.

A c c o r d in g  to  L e p s iu s , th e  p y ra m id s o f  G iz e h  w e re  b u ilt  

u n d e r th e  fo u r th  d y n a s ty  o f  M a n e th o , 40 00 B. c .  V y s e  fo u n d  

Sh o o p h o , w h om  th e  G r e e k s  c a lle d  S u p h is  th e  F ir s t ,  in  th e  

q u a rrie rs ’ m a rk s  in  th e  n e w  ch am b er o f  th e  G r e a t  P y r a m id , 

scored  in  red  o ch re, in  h ie ro g ly p h ics , on th e  ro u g h  sto n es.

“  T h e  to m b s a ro u n d  th e  p y ra m id s,”  rem a rk s  G lid d o n , 

“  afford  u s  a b u n d an ce  o f  sc u lp tu ra l a n d  p ic to r ia l illu s tra tio n s  

o f  m an n ers an d  cu sto m s, an d  a tte s t  th e  h e ig h t  to  w h ich  

c iv ilisa tio n  h ad  a tta in e d  in  th e  re ig n  o f  S h o o p h o ; w h ile , in  

on e o f  th e m , a  h ie ro g ly p h ica l le g e n d  te lls  u s th a t th is  is ‘  th e  

sep u lch re  o f  E im e i, g r e a t  p r ie st o f  th e  h a b ita tio n s  o f  K i n g  

Sh o o p h o .’ T h is  is  p ro b a b ly  th a t o f  th e  a rc h ite c t, a cco rd in g  

to  w h o se  p lan s a n d  d ire ctio n s  th e  m ig h ty  e d ific e — n e a r  th e  

fo o t o f  w h ic h  h e  o n ce  rep o sed  —  th e  la rg e s t, b e st-co n stru cte d , 

m ost a n c ie n t, and  m o st d u ra b le  o f  m au so lea  in  th e  w o r ld , 

w a s  b u ilt ,  an d  w h ic h , fo r  4000 to  5000 y e a rs  a fte r  h is d ecease, 

s till  stan ds an  im p erish a b le  reco rd  o f  h is s k ill.”

S h o o p h o ’s n am e is a lso  fo u n d  in  th e  T h e b a id  as th e  d a te  

o f  a  to m b  a t  C h en ab o scio n . I n  th e  p e n in su la  o f  M o u n t S in a i 

his n am e a n d  ta b le ts  sh o w  th a t  th e  co p p er m ines o f  th e  A r a b ia n
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d is tr ic t  w e r e  w o rk e d  b y  h im . A b o v e  h is n am e t h e  titles  

“  P u r e  K i n g  a n d  S a c re d  P r ie s t  ”  a re  in  s tr ic t  a cc o rd a n ce  w ith  

A s ia t ic  in s titu tio n s , w h e re in  th e  c h ie f  g e n e r a lly  c o m b in e s  in  

h is  p erso n  th e  a ttr ib u te s  o f  te m p o ral a n d  s p ir itu a l d om in io n . 

H is  ro y a l g o ld e n  s ig n e t  has r e c e n t ly  b een  d isco ve red . T h e  

scu lp tu re s  o f  th e  M e m p h ite  n ecro p o lis  in fo rm  u s th a t  M e m 

p h is  o n ce  h ad  a  p a lace  c a lle d  “  th e  abo d e o f  S h o o p h o .”

L e p s iu s  th in k s  th e  to m b  to  b e  th a t  o f  P r in c e  M e r h e t ,  w h o , 

a s  h e  w a s  a  p riest o f  C h u fu  (C h e o p s ) , n am ed  o n e o f  h is  sons 

“  C h u fu -m e r -n u te ru ,”  and possessed e ig h t  v illa g e s , th e  n am es 
o f  w h ic h  a re  com p o u n d ed  w ith  th a t  o f  C h u fu . A n d  the 

p o sitio n  o f  th e  g r a v e  o n  th e  w e s t  sid e o f  th e  p y r a m id  o f  

C h u fu , as w e ll as th e  p e rfe c t id e n tity  o f  s ty le  in  th e  scu lp tu re s , 

r e n d e r  i t  m ore th a n  p ro b a b le  th a t  M e r h e t  w a s  th e  son  o f  

C h u fu , b y  w h ich  th e  w h o le  rep re se n ta tio n s  a re  re n d e re d  m ore 

in te r e s tin g . T h is  p r in ce  w a s  a lso  “  S u p e rin te n d e n t-G e n e ra l 

o f  th e  R o y a l  B u ild in g s ,”  an d  th u s  h a d  th e  r a n k  o f  h ig h  c o u rt 

a rc h ite c t , a  g r e a t  and  im p o rta n t p o st in  th e se  tim es o f  m a g

n ific e n t a rc h ite c tu re , an d  w h ic h  w e  h a v e  o fte n  fo u n d  u n d er 

th e  d irectio n  o f  p rin ces  a n d  m em b ers o f  th e  ro y a l fa m ily . 

I t  is th e re fo re  to  b e  co n je ctu re d  th a t h e  also  o v e r lo o k e d  th e  

b u ild in g  o f  th e  G r e a t  P y r a m id .

I f  th e  p y ra m id  b e  re g a rd e d  as ty p ic a l o f  O s ir is ,— “  h e  w ho 

m a k e s tim e ,”  —  an d  th e  h y p e rb o lic  so lid  sy m b o lic  o f  I s is , —  

v e lo c it y  <x in v e r s e ly  a s  t im e — th e n  th e  E g y p t ia n  p y r a 

m id  an d  B u rm e s e  h y p e rb o lic  te m p le , b o th  b e in g  ty p ic a l  o f  

g r a v it y ,  m a y  b e  sup posed  to  rep rese n t O s ir is  an d  Is is , h us

ban d and  w ife , b ro th e r  an d  s is te r, b o th  o f  d iv in e  o r ig in .

I n  th e  g r e a t  h y p e rb o lic  te m p le , th e  Sh oem ad oo o f  P e g u ,  

is  a  s ta tu e  o f  M a h a su m d era , th e  p ro te ctre ss  o f  th e  w o r ld ; 

b u t ,  w h e n  th e  tim e  o f  g e n e ra l d isso lu tio n  a rr iv e s , b y  h e r  

h an d  th e  w o r ld  is  to  b e  d estro y ed .

T h e  o b e lisk , co m bin ed  in  th e  sam e f ig u r e  ( 4 9 .)  w ith  th e  

p y ra m id  an d  h y p e rb o lic  so lid , is  sy m b o lic a l o f  b o th  t im e  an d  

v e lo c ity  a t  a  sm a ll d ista n ce  o n ly  from  th e  su rfa ce  o f  th e  

ea rth . S o  th e  o b e lisk  m a y  h a v e  b een  re g a rd e d  as H o ru s , 

th e  son  o f  O sir is  an d  Isis .

T y p h o n  assum ed th e  form  o f  a  cro co d ile  to  a v o id  th e  ven-
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g e a n c e  o f  H o ru s . T h e  cro co d ile  w e  su p p ose to  h a v e  b een  

h e ld  sa cred , fro m  its  ro u n d  an d  ta p e rin g  b o d y  re se m b lin g  a  

c ir c u la r  o b e lisk .

A s  th e  p y ra m id  is  g e n e ra te d  fro m  th e  b ase  to  th e  a p e x , 

th e  o b e lis k , w h ic h  oc d* fro m  th e  a p e x , d ecreases fro m  th e  

b ase  to  th e  a p e x ; so th a t  a t  th e  en d  o f  th e  d e sce n t th e  p y ra m id  

is  co m p le te d  and  th e  o b e lisk  con su m ed . S o  O s ir is  m a y  b e  

said  to  d e v o u r  h is o w n  ch ild . F o r  O s ir is  su b s titu te  S a tu rn , 

w h o  w a s  a lso  K r o n o s  o r  tim e , a n d  w e  h a v e  th e  m y th  o f  

S a tu r n , th e  son  o f  C oelum  an d T e r r a , o r  V e s t a  d e v o u rin g  

h is  o w n  o ffsp rin g . C oelum  m a rried  h is  o w n  d a u g h te r  

T e r r a .

S a tu rn  su cce ed ed  C oelu m , an d  m a rried  h is  o w n  siste r  

O p s , R h e a , o r  C y b e le .  T h e  a n cien ts  d e d icate d  th e  c u b e  to  

C y b e le .

T h e  b ro th ers  o f  S a tu rn  a n d  C y b e le  w e re  th e  T ita n s , C e n -  

tim a n i, o r  h u n d red -h a n d ed  g ia n ts  w ith  f i f ty  heads.

T h e  h e ig h t  o f  th e  to w e r  o f  B e lu s  e q u a lle d  th e  h e ig h t o f  

5 0  m en , o r  th e  le n g th  o f  10 0  arm s. B u t  th e  p y ra m id a l 

to w e r , l ik e  th e  h y p e rb o lic  so lid , w o u ld  rep rese n t a n y  su p 

posed d ista n ce  in  th e  h eaven s. S o  th e  g ia n ts  m a y  b e  sa id  to  

h a v e  sca le d  th e  h ea ven s.

T h e  to w e r  co n ta in ed  as m a n y  cu b e s  o f  u n it y  as  e q u a lle d  

in  e x te n t  o f  th e  e a rth ’s  c ircu m feren ce .

A f t e r  S a tu rn  w a s d ep o sed  b y  J u p ite r ,  h e  o rd ain ed  la w s  

a n d  c iv ilis e d  th e  p eo p le  o f  L a t iu m , as  O s ir is  d id  th e  E g y p 

tia n s. B o th  in s tru c te d  th e  p e o p le  in  a g r ic u ltu r e . T h e  

c u r v e  o f  O sir is  resem b les a  cro s ie r  o r  s ic k le . S a tu rn  re ce iv e d  

fro m  h is m o th e r  a  s c y th e  o r  s ic k le . T h e  h o u r-g la ss , form ed  

o f  tw o  h o llo w  co n es o r  c irc u la r  p y ra m id s , is  a  s y m b o l o f  

S a tu rn .

T h e  m a rria g e  o f  C oelum  a n d  T e r r a  is  f ig u r a tiv e  o f  th e  

la w s  o f  g r a v ita tio n  b y  w h ic h  th e  ea rth  a n d  th e  h e a v e n ly  

b o d ies a re  m u tu a lly  in flu e n ced , an d  th e  h a rm o n y  o f  th e  so la r  

sy ste m  p rese rv ed  d u rin g  “  a ll  th e  tim e th a t  h as b e e n  an d  a ll 

th e  tim e  th a t  sh a ll b e .”

C oelum  w a s  th e  son  o f  E t h e r  a n d  D ie s , a n d  th e  m ost 

a n c ie n t o f  a ll  th e  go d s.
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T y p h o n , th e  e v il  g e n iu s , em a scu lated  and  m u rd e re d  O siris. 

T y p h o n  is  sc u lp tu re d  as an  u g ly  an d  r e p u ls iv e  fig u re . S u p 

p o se  th e  p o w e r  to  b e  r e p u ls iv e , o r  th e  b o d y  to  b e  rep e lle d  

from  in stead  o f  a ttr a c te d  to  th e  c e n tre , o r  th e  p o le s  c h a n g e d ; 

th e n , in stea d  o f  th e  p y ra m id  O sir is  b e in g  fo rm ed  b y  the 

a ttr a c t iv e  p o w e r, th e  p y ra m id  T y p h o n  w il l  b e  g e n e ra te d  b y  

th e  rep u ls iv e .

G r e a t  w a s  th e  g r ie f  o f  Is is  fo r  th e  d ea th  o f  O sir is . Y e t  a  

T y p h o n iu m , o r  te m p le  o f  th e  e v il  d e ity ,  is  seen  a t  E d fo u  a t  

a  sh o rt d ista n ce  from  th e  g r e a t  tem p le. T h is  is  in ferred  

fro m  th e  u g ly  b e in g  th a t  ap p ears on  th e  p lin th s  o f  th e  

q u a d ra n g u la r-to p p e d  p illa rs , ju s t  as he is  seen  on  th e  cap ita ls  

o f  th e  co lu m n s in  a  sm a ll tem p le  a t  D e n d e ra h , w h ich  is  near 

th e  la r g e  on e.

I t  m a y  h e re  b e  rem ark ed , th a t in  th e  te m p le  a t  D en d e ra h  

th e  c u b ic a l b lo ck  su rm o u n ts  th e  c a p ita ls  o f  som e o f  the 

p illa rs . A  T y p h o n iu m  is  fou n d  b y  th e  sid e o f  th e  te m p le  

o f  th e  g o o d  d e ity  a t  Phil® . I n  U p p e r  N u b ia , a t  N a g a , 

n e a r  th e  N ile , a rc  th e  rem ain s o f  a  T y p h o n iu m , in  w h ic h  are 

see n  p illars  w ith  a  ru d e  Isis ’ h ead  on  ea ch  side, a n d  a  fig u re  

o f  T y p h o n  u n d e r  it .

D io d o ru s  m en tio n s th a t th e  p e o p le  a b o v e  M e ro e  w o rsh ip  

I s is  an d  P a n , an d , b esid es th em , H e rc u le s  and  Z e u s  (A m m o n ) , 

c o n sid e rin g  th e se  d e itie s  as th e  c h ie f  b en e fa cto rs  o f  th e  h um an  

ra ce . *

S o  g r e a t  w a s th e  m a g n itu d e  o f  T yp h seu s, o r  T y p h o n , th e  

son  o f  J u n o , co n ce iv ed  b y  h e r  w ith o u t a  fa th e r , th a t  he 

to u ch e d  th e  ea st w ith  o n e h an d , th e  w e s t w ith  th e  o th er, 

an d  th e  h e a v e n s w ith  th e  c ro w n  o f  h is head. A  h u n d red  

d ra g o n s ’ heads g r e w  from  h is  sho ulders. H e  w a s on e o f  th e  

d efe ate d  g ia n ts , an d , le s t h e  sh o u ld  rise  again*, th e  w h o le  

is lan d  o f  S ic i ly  w a s la id  u p o n  him .

J u p ite r  s tr u c k  h is son  T i t y u s ,  on e o f  th e  T ita n s , w ith  a  

th u n d e rb o lt , w h ic h  sen t h im  from  h ea ven  d o w n  to  h e ll, w h ere  

h e  co v e re d  n in e  a cres  o f  g ro u n d .

T h e  fo u r sid es o f  th e  p y ra m id  fa ce  th e  fo u r  ca rd in a l p o in ts, 

th e  v e r t e x  rea ch e s th e  h ea ven s, an d  base co v e rs  a cre s  o f  

gro u n d .
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T h u s  w e  h a v e  an  ex p la n a tio n  o f  th e  m y th  o f  th e  T ita n s  

w ith  hands e x te n d in g  fro m  e a st to  w e s t , th e  cro w n s  o f  th e ir  

h ea d s to u c h in g  th e  h e a v e n s , an d  th e ir  b o d ies c o v e rin g  acres 
o f  g ro u n d .

T h e  10 0  arm s o f  B r ia r e u s  e q u a lle d  10 0  tim e s  2*81 fe e t  

=  1 0 0  o r g y e s =  1 sta d e  =  th e  h e ig h t  o f  th e  to w e r  o f  B e lu s , 

w h ich  reach ed  th e  h ea ven s.

T h e  h e ig h t  o f  a  m a n = 2  o r g y e s  =  2 x  2-8 1 = 5  62 f e e t = th e 

le n g th  o f  2  arm s.

S o  5 0  m en  w o u ld  e q u a l th e  h e ig h t  o f  the to w e r.

O r ,  m e ta p h o ric a lly , 5 0  g ia n ts  w o u ld  rea ch  th e  h eaven s.

W h e th e r  th e  fo rce  in  th e  c e n tre  b e  rega rd e d  as a ttr a c tiv e  

o r  r e p u ls iv e , as g e n e ra tin g  O s ir is  o r  T y p h o n , th e  sam e 

h y p e rb o lic  so lid  I s is  w o u ld  corresp on d  to  e ith e r  th e  p y ra m id  

o f  O s ir is  o r  T y p h o n .

B o t h  th e se  fo rce s , as p o s itiv e  and  n e g a tiv e  e le c tr ic ity , 

g a lv a n ism  o r m a gn etism , m a y  h a v e  b een  re g a rd e d  as a g en cies  

b y  m eans o f  w h ic h  th e  p e rp e tu a l m otio n s o f  th e  p la n e ts  rou n d  

th e  su n  a re  p reserv ed .

T h e  G r e c ia n  m y th o lo g y  c a lls  O s ir is  th e  son  o f  J u p it e r  b y  

N io b e , th e  d a u g h te r  o f  P h o ro n e u s. H e  w a s  k in g  o f  th e  

A r g iv e s  m a n y  y e a rs , b u t  w a s  in d u ced , b y  th e  d esire  o f  g lo r y , 

to  le a v e  h is  k in g d o m  to  h is b ro th er iE g ia lu s ,  w h e n c e  h e  sa iled  

to  E g y p t  to  see k  a  n e w  n am e an d  n e w  k in g d o m s. T h e  

E g y p t ia n s  w e re  n o t so m u ch  o v erco m e b y  h is  arm s as o b lig e d  

b y  h is  co u rtesies  an d  g r e a t  k in d n ess to w a rd s th em . A fte r w a r d s  

h e  m a rried  Io , th e  d a u g h te r  o f  In a ch u s , w h o m  J u p ite r  fo r

m e r ly  tu rn e d  in to  a  co w . W h e n  b y  h e r  d istractio n  she w a s 

d riv e n  in to  E g y p t ,  h e r  fo rm er shape w a s  resto red , an d  sh e 

m arried  O sir is  and in s tru cte d  th e  E g y p t ia n s  in  le t t e r s ; w h ere

fo r e  b o th  h e r  and  h e r  h u sb an d  a tta in ed  d iv in e  h o n o u rs, an d  

w e r e  b o th  th o u g h t im m o rta l b y  th a t  p eo p le . B u t  O s ir is  

sh o w e d  th a t he w a s  m o rta l, fo r  h e  w as k ille d  b y  h is b ro th e r  

T y p h o n . I o  (a fte rw a rd s  c a lle d  Is is )  s o u g h t h im  a  g r e a t  

w h ile , and  w h e n  sh e fo u n d  h im  in  a  c h e st , sh e  la id  h im  in  

a  m o n u m en t in  an  is lan d  n ea r M e m p h is , w h ich  is  en com passed  

b y  th a t  sad an d  fa ta l la k e , th e  S t y x .

H e ro d o tu s  in fo rm s u s  th a t  th e  go d d e ss  p r in c ip a lly  w o rsh ip -
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p e d  b y  th e  E g y p t ia n s  w a s  c a lle d  Is is , an d  t h e y  c e le b r a te d  her 

fe s tiv a l w ith  a ll  im a g in a b le  so le m n ity .

P a u s a n ia s , w h e n  tr a v e llin g  in  G r e e c e  in  th e  s e c o n d  c e n tu ry , 

w a s  n o t a llo w e d  to  see  th e  s ta tu e  o f  I s is  in  th e  te m p le  o f  Phlina» 

w h e r e  th e  Is ia c  w o rsh ip  h ad  b e e n  in tro d u ced .

T h e  m y s te r ie s  o f  I s is , a cc o rd in g  to  P lu t a r c h , w e r e  in ten ded  

to  p re se rv e  som e v a lu a b le  p ie c e  o f  h is to ry , o r  t o  rep rese n t 

som e o f  th e  g ra n d  p h en o m en a o f  n a tu re .

O s ir is  is  som etim es rep rese n te d , as  g o v e rn o r  o f  t h e  w orld , 

sa ilin g  w ith  Is is  in  a  b o a t  ro u n d  th e  w o rld , w h ic h  s u b s is ts  and 

is  h e ld  to g e th e r  b y  th e  p e rv a d in g  p o w e r  o f  h u m id ity . F o r  

h u m id ity  s u b s titu te  g r a v i t y ,  w h ic h  g o v e rn s  th e  u n iv e rse , 

a n d  b y  w h ich  th e  e a rth  su b sists  an d  is  h eld  to g e th e r , a n d  b y  

m ean s o f  w h ic h  th e  so la r  sy ste m , w ith  i ts  g r a n d  cen tra l 

lu m in a ry , d ep en d e n t p la n e ts , an d  s a te llite s  are  p re s e rv e d .

A c c o r d in g  to  H e ro d o tu s , th e  e a r lie s t  k in g s  m e n tio n e d  in  

th e  E g y p t ia n  tra d itio n s  w e re  th e ir  g o d s, O sir is , H o r u s , and  

T y p h o n ; th e se , h o w e v e r , t h e y  p la ced  in  a  v e r y  re m o te  a n ti

q u it y ,  an d  sh o w ed  3 4 5  w o o d en  s ta tu e s  o f  p r ie s ts ,— n o  d o u b t, 

o b se rv e s  S h a rp e , r o y a l p riests, o r  k in g s , — w h o  h ad  d escen d ed  

fro m  fa th e r  to  so n , in  a  m a le  lin e , th ro u g h  th a t  n u m b e r  o f  

g e n e ra tio n s, d u r in g  w h ich  th e y  con sidered  th a t n o  g o d s  h ad  

b een  u p o n  ea rth . T h e  exp ressio n  o f  H e ro d o tu s, th a t  “  e a ch  

w a s a  P ir o m is  b o m  o f  a  P ir o m is ,”  m a y  b e  q u o ted  a s  a  p r o o f  

o f  th e  a c c u r a c y  o f  h is  r e p o r t ; th o u g h  th e  w o rd  “  p iro m i,”  

w h ic h  h e  th o u g h t m ea n t “  o f  g o o d  b ir th ,”  is, in  th e  la n g u a g e  

o f  th e  C o p t ic  v e rs io n  o f  th e  S c r ip tu re s , “  a  m a n a n d  th e  

m e a n in g  o f  h is in fo rm e r  w a s, th a t  ea ch  w a s  born  o f  a  m an.

O s ir is  w a s  h e ld  sa cred  a ll  o v e r  E g y p t ,  a n d , to  ju d g e  b y  

th e  n u m b er  o f  v o tiv e  ta b le ts  w h ich  a re  fo u n d  d ed ica te d  to  

h im , h e  m u s t h a v e  b een  th e  c h ie f  o b je c t o f  w o rsh ip , a lth o u g h  

o n ly  an  in fe rio r  g o d  o r  deified  h ero . H e  w a s th e  D io n y s u s  

o r  B a c c h u s  o f  th e  G r e e k s ,— n o t th e  y o u th fu l go d  o f  w in e , 

b u t  th e  b ea rd ed  B a c c h u s , th e  E g y p t ia n  co n q u ero r o f  In d ia  

b ey o n d  th e  (r a n g e s , w h o  firs t led  an  a rm y  in to  A s i a ; th e  son 

o f  S e b  o r  K r o n o s , th e  h u sb an d  o f  I s is , th e  fa th e r  o f  H o m s . 

D io d o ru s  has p re se rv e d  th e  fo llo w in g  in scrip tio n  to  h is h o n o u r: 

“  K r o n o s , th e  la s t o f  t h e  g o d s , is  m y  fa th er. I  am  O sir is  th e
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k in g ,  w h o  le d  an  a rm y  e v e n  to  th e  u n in h a b ite d  p a rts  o f  In d ia , 

a n d  n o rth w a rd  to  th e  D a n u b e , a n d  o n  th e  o th e r  s id e  o f  th e  

o cea n . I  am  th e  e ld e st son  o f  K r o n o s , and  th e  seed  o f  

b e a u tifu l  a n d  n o b le  b lo od , an d  re la te d  to  th e  d a y . I  am  

e v e r y w h e r e  an d  h e lp  e v e r y b o d y .”  H e  w a s  th e  g o d  o f  A m e n ti, 

in  th e  re g io n s  o f  th e  d ea d , a n d  h en ce  c a lle d , in  a n  in scrip tio n  

q u o te d  b y  L e tr o n e , “  P e te m p -a m e n te s ,”  an d  in  th a t  c h a ra cte r  

p resid ed  a t  th e  tr ia l o f  th e  d eceased , as  is  seen  o n  th e  p a p y r i 

o f  th e  m u m m y-ca ses.

I s is , h is  q u e e n  an d  s iste r, g e n e r a lly  acco m p an ies h im . 

H e ro d o tu s  an d  D io d o ru s  co n sid e r h e r  th e  sam e as C e r e s , o r  

th e  ea rth . H e r  in scrip tio n , q u o te d  b y  D io d o ru s , is  as  fo l lo w s : 

“  I  a m  Is is , th e  q u een  o f  th e  w h o le  ea rth . I  w a s ta u g h t b y  

H e rm e s. W h a t  I  b in d  n o  o n e can  u n loose. I  am  Is is , th e  

e ld e s t  d a u g h te r  o f  K r o n o s , th e  la s t  g o d . I  am  th e  w ife  and  

s is te r  o f  K i n g  O siris . I  firs t  ta u g h t m en  to  u se  fru its . I  am  

th e  m o th er o f  H o r u s  th e  k in g . I  am  in  th e  co n ste lla tio n  o f  

th e  d o g . T h e  c i t y  o f  B u b o s tis  w a s b u ilt  b y  m e. H a il ,  E g y p t ,  

t h a t  n o u rish ed  m e ! ”  S h e  so m etim es has c o w s’  h o rn s, b u t 

m o re  o fte n  a  th ro n e  o n  h e r  head.

_ H o r u s , th e  son  o f  I s is  a n d  O sir is , re ig n e d  o n  ea rth  a fte r  h is 

fa th e r . H e  w a s  co n sid ered  b y  H e ro d o tu s  as th e  A p o llo  o f  

th e  G r e e k s . H e  w a s a lso  th e  H a rp o c ra te s  o f  th e  G r e e k  

m y th o lo g y , b o th  in  nam e and  ch a ra cte r. H e  fr e q u e n tly  has 

h is  f in g e r  on  h is  m o u th , to  re p re se n t th a t  h e  is  th e  g o d  o f  

s ile n ce . H e  is  so m etim es a  c h ild , fo rm in g  w ith  h is fa th e r  

a n d  m o th e r  a  h o ly  f a m ily ; a n d  w h e n  rep rese n te d  as a  s itt in g  

f ig u r e , w ith  h is h a n d  to  h is m o u th , h e  is  th e  h ie ro g ly p h ic  o f  

a  ch ild . S o m etim e s h e  h as a  la r g e  la p p e t fro m  h is head -d ress 

h a n g in g  o v e r  h is  e a r : som etim es h e  is  a  cro w n e d  e a g le .

S e b , th e  fa th e r  o f  th e  go d s, an d  T h o r e , th e  fa th e r  o f  th e  

g o d s, d is tin g u ish e d  b y  th e  scarabaeua, a re  p ro b a b ly  th e  sam e 

p erso n s, a n d  also  p ro b a b ly  th e  g o d  w h o m  D io d o ru s  c a lls  

K r o n o s , th e  fa th e r  o f  O sir is , Is is , T y p h o n , A p o llo , and 

A p h ro d ite . H e r e  w e  find  th a t  th e  fa th e r  o f  th e  go d s is 

a  m u ch  le ss  im p o rta n t p erson  th a n  h is s o n ; a  c ircu m sta n ce  so 

p e cu lia r , th a t  w e  m u st sup pose, in  th e  case  o f  J u p it e r  and  

S a t u r n , th a t  th e  G r e e k s  b o rro w e d  i t  from  E g y p t .  W it h

VOL. i. s
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re s p e ct to  th is  g o d  m a rr y in g  h is  s ister, i t  w a s  an  e v e n t  so 

com m on  in  E g y p t ,  b o th  w ith  g o d s  an d  k in g s , b y  th e  te stim o n y  

o f  h is to ry  a n d  h ie ro g ly p h ics , th a t th e  w o rd s  w ife  a n d  siste r  

a p p e a r  to  b e  co n fu sed . T h r e e  o f  th e  P to le m ie s  s ty le d  th e ir  

q u een s s is te r  w h en  th e y  w e r e  n o t  s o ; p ro b a b ly  m e a n in g  to  

im p ly  th a t  th e y  w e r e  m ore th a n  q u e e n s  co n so rt, a n d  w e re  

fe llo w  so v e re ig n s  w ith  th em .

N e ith , th e  g r e a t  m o th e r  o f  th e  g o d s, is  p ro b a b ly  th e  goddess 

w h o m  D io d o ru s  ca lls  R h e a , th e  m o th er o f  th e  go d s. P la to  

s a y s  th a t  N e ith  w a s  w o rsh ip p ed  a t  S a is , a n d  c a lle d  M in e r v a  

b y  th e  G r e e k s ; b u t  P lu t a r c h  s a y s  th e  M in e r v a  o f  S a is  w as 

Is is . C ic e r o  a lso  m en tio n s th e  M in e r v a  o f  S ais.

T h e  go d s re ig n e d  in  E g y p t  b efo re  m en , a cc o rd in g  to  H e ro 

d o tu s  a n d  D io d o ru s , b o th  o f  w h o m  co n v e rse d  w ith  th e  E g y p 

tia n  p riests.

T h e  E g y p t ia n  d e itie s , fro m  D io d o ru s ’s a cc o u n t, a p p e a r to  

h a v e  b een  th e  p o w ers  o f  n a tu re  in v e ste d  w ith  form s an d  indi

v id u a l a ttr ib u te s . T h e s e  go d s re ig n e d  fo r  18 ,0 0 0  y e a rs , and 

th e  la s t  o f  th e  ra ce  w a s H o ru s , th e  son  o f  O s ir is  a n d  Is is . 

T h e n  b e g a n  th e  re ig n  o f  h u m an  k in g s , w h ic h  co m p rised  a 
p e rio d  o f  n e a r ly  5000 y e a rs  fro m  M e n  o r  M e n e s , th e  first 

m o rta l k in g , to  th e  18 0 th  O ly m p ia d , o r  a b o u t 5 8  b. c . ,  w h en  

D io d o ru s  v is ite d  E g y p t .

T h e  o u tlin e  o f  th e  a re a  b e tw e e n  th e  tw o  a sy m p to te s  and  

th e  c u r v e  o f  a n  h y p e rb o la  o r  h y p e rb o lic  so lid  is  ty p ifie d  b y  

th e  h orn s o f  a  c o w , th e  d is t in c tiv e  em b lem  o f  Is is . H e ro 

d o tu s  s a y s  th a t  th e  fig u re  o f  Is is  is  “  th a t  o f  a  fem a le  w ith  

th e  h orn s o f  a  c o w , w h ich  is  th e  fo rm  g iv e n  b y  th e  G r e e k s  to  

th e ir  I o .”

I o  w a s  p la ce d  b y  J u n o  u n d e r  th e  c h a r g e  o f  A r g u s ,  w h o  

h ad  10 0  e y e s .

C y b e le ,  th e  B o n a  D e a , o r  M a g n a  D e o ru m  M a te r  ( th e  

g r e a t  m o th er o f  th e  g o d s), w e a rs  a  tu r re te d  tia ra . S u c h  a  

t ia r a  is  fo rm ed  in  th e  co n s tru ctio n  o f  th e  h y p e rb o lic  re c i

p ro cal c u rv e . S h e  ca rrie s  a  k e y , p erh ap s l ik e  th e  v e i l  o f  

Is is , in d ic a tiv e  o f  co n cea led  m y steries . S h e  a lso  h old s th e  

c o rn u c o p ia ,— th e  h o rn  o f  a b u n d an ce , ty p ic a l  o f  th e  h o rn  o f  

Is is ,— o f  in fin ity .
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A  Sabasan d y n a s ty  m ig h t h a v e  p reced ed  th e  re ig n  o f  

M e n e s. T h e  S a b e a n s  w e re  th e  T ita n s  w h o  b u ilt  p y ra m id s 

th a t  f ig u r a t iv e ly  rea ch e d  th e  h ea v en s, an d  o b e lisk s  th a t  re* 

p resen ted  th e  la w s  b y  w h ich  th e  u n iv e rse  w a s g o ve rn ed . 

S c ie n c e  w a s con fin ed  to  th e ir  p riesth o o d , w h o  p re d ic te d  

eclip ses, an d  so aston ish ed  th e  m u ltitu d e  th a t  th e  people  

acco rd ed  to  th e m  a  su p e rio r ity  so g r e a t  as  to  re n d e r  th em  

sacred , a n d  esteem ed  th e m  as p a rtic ip a tin g  in  th e  secrets  o f  

d iv in ity .

D id  th e se  ty p e s  o f  th e  la w s  th a t  g o v e rn  th e  h e a v e n s cease 

t o  b e  re v e re d  a s  o b je c ts  o f  S a b s a n  w o rsh ip  w h e n  M e n e s  

b e g a n  h is re ig n , a n d  w e r e  th e y  su cceed ed  b y  a  less sp ir itu a l 

fo rm  o f  r e lig io n  ? H o w e v e r  th is  m ig h t h a v e  b een , w e  find 

th e  d y n a sties  a fte r  M e n e s  w e a r in g  th e se  em b lem s o f  d iv in it y  

as  d is tin g u ish in g  ch a ra cte ris tics  o f  r o y a l t y , — fo r  k in g s  as

su m ed  th e  a ttr ib u te s  o f  g o d s . T h u s  th e  p y ra m id a l a g e  m ig h t 

h a v e  b e e n  a n te r io r  to  M e n e s , b u t  th e  k n o w le d g e  o f  g r a v i

ta tio n  m ig h t a fterw a rd s  h a v e  b eco m e a r c a n ic ,— co n fin ed  to 

th e  h ie r a rc h y , a n d  ad o p ted  a s  em b lem s o f  r o y a lt y  b y  th e  

k in g s , w h o  re ig n e d  b o th  as so v e re ig n s  an d  po n tiffs .

D io d o ru s  m en tio n s  th a t  th e  E g y p tia n s  w o rsh ip p ed  th e  S u n  

n n d e r  th e  n am e o f  O s ir is , a s  th e y  d id  th e  M o o n  b y  th e  n am e 

o f  th e  g o d d e ss  I s is .

A l l  h is to ry , sa cred  an d  p ro fa n e , w itn e sse s  to  th e  e x tr e m e  

a n t iq u ity  o f  Sabseanism , o r  th e  w o rsh ip  o f  th e  h e a v e n ly  h ost. 

Y e t  i t  is  n o t to  b e  su p p osed  th a t  w h e n  m e n  b e g a n  to  ad o re  

t h e  c e le st ia l orbs, th e y  w ish ed  to  fo r g e t  o r  d e n y  th e  e x is te n c e  

o f  a  S u p re m e  B e i n g ; b u t ,  ju d g in g  h u m a n ly , and  s e e in g  h im  

n o t, t h e y  b e g a n  to  th in k  h e  w a s  to o  h ig h  o r  to o  d ista n t to  

c o n ce rn  h im s e lf in  d ire c t in g  th e  affa irs o f  th is  w o r ld . T h e y  

im a g in e d  h e  m u s t h a v e  le f t  th e se  ca res  to  p o w ers w h ich , 

a lth o u g h  v a s t ly  in fe r io r  to  h im self, w e r e  in co m p arab ly  sup e

r io r  to  m an  in  n a tu re , an d  in  th e  co n d itio n  o f  th e ir  e x is te n c e ; 

a n d  th e se  t h e y  s o u g h t a n d  fo u n d  in  th e  m o st g lo rio u s  o b jects  

o f  th e  u n iv e rse . O r , i f  th e  a ttr ib u te s  o f  th e  D e i t y  w e re  to  

b e  ty p ifie d  —  i f  th e  a p p reh e n siv e  fa c u ltie s  o f  m an dem anded 

m o re  o b v io u s  sy m b o ls  to  c o n v e y  id eas to o  a b stra ct to  be 

se ize d  b y  th e  u n assisted  in te lle c t , w h a t m ore a p p ro p riate
« a
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o b je c ts  co u ld  h a v e  b een  ch osen  th a n  th o se b r ig h t  lu m in a ries 
w h o se p rocessio n s an d  in flu e n ces w e re  e n v e lo p e d  in  m y s te r y , 

a lth o u g h  th e y  w e r e  c o n s ta n tly  p resen t.

T o  th e  Sabaean w o rsh ip p er, b e fo re  h is  re lig io n  h a d  b eco m e 

co rru p te d , th e  id e a  o f  re p re se n tin g  G o d  u n d e r  a  h u m a n  form , 

o r  o f  a scr ib in g  to  h im  hum an  w a n ts , o r  a  h u m a n  w i l l ,  w as 

a b h o r r e n t: w h e n  h e  w o rsh ip p ed  h e  sto o d  in  th e  v ir t u a l  p re

sen ce  o f  h is  G o d , an d  sa w  w ith  his e y e s  th e  a c tu a l o b je c t  o f  

h is ad oration . H e  co u ld  n o t c o n ce iv e  th a t  th e  s u n , o r  th e  

m oon , o r  th e  p la n ets  w h ich  h e  d a ily  sa w  d w e ll in g  in  h e a v e n , 

co u ld  resid e  o n  e a r th , in  h o u ses b u ilt  b y  h u m a n  h a n d s , or 

th a t  a n y  sp o t o f  e a rth  co u ld  b e  m ore sa cred  to  th e m  th a n  

a n o th er, fo r  th e y  sh in ed  a lik e  e v e r y w h e r e , and  o n  a ll .  T h e  

S a b e a n  co u ld  w o rsh ip  e v e r y w h e r e ;  b e s t, h o w e v e r , in  th e  

o p en  a ir , an d  on  th e  h ig h e s t  p laces, w h en ce  th e  h e a v e n ly  

o rb s co u ld  b e  th e  m o st e a s ily  an d  lo n g e s t seen . I n  th e  op en  

c o u n tr y , i t  w a s  th e  h i l l ; in  to w n s, th e  r o o f  o f  e v e r y  m an ’s  

h o u se w a s  h is p r a y in g  p la ce .

I n  its  k n o w n  a stro n o m ical ch a ra cte r, th e  A s s y r ia n  r e lig io n  

w a s  c lo se ly  a llied  to  th a t  o f  E g y p t ; b u t  w h ile  th e  s u n  w a s 

th e  c h ie f  o b je c t o f  w o rsh ip  on  th e  b a n k s o f  th e  N i le ,  th e  su n , 

m o o n , an d  stars —  “  th e  h o st o f  h e a v e n ,”  —  w e re  a d o re d  b y  

th e  p eo p le  o f  th e  C haldsean  and  A s s y r ia n  p la in s. H e ro d o tu s  

s a y s  th a t  th e  su n  w as th e  o n ly  g o d  adored  b y  th e  M a ssa g e te s .

A c c o r d in g  to  O lr ic h , th e  V e d a s  a ssign  fo u r  g r e a t  p erio d s 

( y a g s )  to  th e  d ev e lo p m e n t o f  th e  w o r ld ; an d  to  th e  A l 

m ig h ty  th e  th re e  g r e a t  q u a litie s , firs t, o f  creatio n  ( B r a h m a ) ;  

se c o n d ly , o f  p rese rv atio n  ( V is h n o o ) ; a n d  th ir d ly , o f  d e s tru c 

tio n  (S h iv a ) .

T h e y  sa y  th a t  th e  a n g e ls  assem bled  b e fo re  th e  th ro n e  o f  

th e  A lm ig h t y ,  a n d  h u m b ly  a sk e d  h im  w h a t h e  h im s e lf  w as. 

H e  rep lied , “  W e r e  th e re  a n o th er b esid es m e I  w o u ld  d e

scrib e  m y s e lf  th ro u g h  h im . I  h a v e  e x is te d  fro m  e t e r n ity ,  

an d  sh a ll rem ain  to  e te r n ity . I  am  th e  g r e a t  cau se  o f  e v e r y 
th in g  th a t  e x is ts  in  th e  e a st an d  in  th e  w e s t , in  th e  n o rth  

a n d  in  th e  so u th , a b o v e  a n d  b e lo w . I  am  e v e r y t h in g , o ld e r  

th a n  e v e ry th in g . I  am  th e  tru th . I  am  th e  s p ir it  o f  th e  

cre a tio n , th e  C r e a to r  h im self. I  am  k n o w le d g e , a n d  h o li

n ess, an d  lig h t. I  am  A lm ig h t y .”
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H e  a d ds, th o u g h  th is  fu n d a m en ta l p r in c ip le  n o  lo n g e r  pre

v a ils , th o u g h  th e  o b je c ts  o f  d ev o tio n  o re  n o  lo n g e r  th e  sam e, 

y e t  th is  r e lig io n  s t i ll  e x e rc ise s  as p o w e rfu l a n  in flu e n ce  o v e r  

th e  p eo p le  as  in  th e  m o st rem o te  a g e s ;  a n d , th o u g h  th e  

d eism  o f  th e  V e d a s  as th e  tr u e  fa ith , in c lu d in g  in  i t s e lf  a ll  

o th e r  fo rm s, h as b e e n  d isp la ced  b y  a  sy ste m  o f  p o ly th e ism  

an d  id o la try , has b e e n  n e a r ly  fo r g o tte n , a n d  is  reco lle cted  

o n ly  b y  a  fe w  p riests  and  p h ilosop h ers, y e t  th e  b e l ie f  in  a  

B e in g  fa r  e x a lte d  a b o v e a ll  h as n o t b e e n  o b literated .

P a te rs o n  ex p resses an  o p in io n  th a t  th e  re lig io n  o f  In d ia  

w a s  a t  o n e  t im e  refo rm ed  on a  p h ilo so p h ica l m o d el, to  w h ich  

th e  va r io u s  su p erstitio n s n o w  p r e v a le n t  h a v e  b een  g r a d u a lly  

su p era d d ed . M u r r a y  re m a rk s, th a t  w h a te v e r  w e  m a y  th in k  

u p o n  th is  su b je c t, i t  is  c e r ta in  th a t  i t  co n ta in s a  basis o f  v e r y  

a b stru se  an d  lo f t y  p rin cip les , so s tr ik in g ly  sim ila r  to  th o se  o f  

th e  G r e c ia n  schools o f  P y t h a g o r a s  a n d  P la t o  as  a p p a re n tly  

to  in d ica te  a  com m on  o rig in . T h e  fo u n d atio n  co n sists in  th e  

b e l ie f  o f  on e su p rem e m in d , o r  B ra h m e , th e  a ttr ib u te s  o f  

w h ic h  a r c  d e scr ib e d  in  th e  lo ftie s t  term s. S u c h  a re  th o se 

e m p lo y e d  in  th e  G a y a tr i ,  o r  h o lie s t t e x t s  o f  th e  V e d a s , 

a cc o u n te d  th e  m o st sa cred  w o rd s th a t  can  pass th e  lip s  o f  a  

H in d o o . T h e  fo llo w in g  p a rap h ra se  o f  a  t e x t  is  o f  h igh  

a u t h o r i t y : —  “  P e r f e c t  tr u th , p e r fe c t  h ap p in ess, w ith o u t 

e q u a l, im m o rta l, a b so lu te  u n ity , w h om  n e ith e r  sp eech  ca n  

d escrib e, n o r  m in d  c o m p re h e n d ; a ll  p e rv a d in g , a l l  tra n 

sce n d in g  ; d e lig h te d  w ith  h is o w n  b o u n d less in t e ll ig e n c e ; n o t 

lim ite d  b y  sp ace  o r  t im e ; w ith o u t  fe e t  m o v in g  s w ift ly ,  w ith 

o u t  h an d s g r a s p in g  a ll  w o r ld s ; w ith o u t e y e s  a ll  s u r v e y in g ; 

w ith o u t ears a ll  h e a r in g ; w ith o u t an  in te llig e n t  g u id e , u n d e r

s ta n d in g  a l l ; w ith o u t cau se , th e  first o f  a ll c a u s e s ; a ll  r u lin g , 

a ll  p o w e r fu l ; th e  cre ato r, p re se rv e r , an d  tra n sfo rm er o f  a ll  

t h in g s ; su ch  is  th e  G r e a t  O n e .”

T h e  G h e b e r s  p la ce  th e  sp rin g -h ea d  o f  fire  in  th a t  g lo b e  o f  

fire , th e  su n , b y  th em  ca lled  M y th r a s , o r  M ih ir , to  w h ich  

t h e y  p a y  th e  h ig h e st r e v e re n c e  in  g r a titu d e  fo r  th e  m an ifo ld  

b en e fits  f lo w in g  from  its  m in iste ria l o m n iscie n ce. B u t  th e y  

a re  so fa r  from  co n fo u n d in g  th e  su b o rd in atio n  o f  th e  se rv a n t 

w ith  th e  m a je s ty  o f  its  C r e a to r , th a t th e y  n o t o n ly  a ttr ib u te
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n o s o rt o f  sen se  o r  re a so n in g  to  th e  su n  o r  fire , in  a n y  o f  its  

o p eratio n s, b u t  co n sid e r  i t  a s  a  p u r e ly  p a ssiv e  b lin d  in s tru 

m en t, d ire c te d  a n d  g o v e rn e d  b y  th e  im m e d ia te  im p ressio n  on  

i t  o f  th e  w il l  o f  G o d ; b u t  t h e y  d o  n o t e v e n  g iv e  t h a t  lu m i

n a r y , a ll-g lo r io u s  as  i t  is , m o re  th a n  th e  seco n d  r a n k  a m o n g st 

h is  w o rk s , r e s e r v in g  th e  firs t  fo r  th a t  stu p en d o u s p ro d u ctio n  

o f  d iv in e  p o w e r , t h e  m in d  o f  m an. ( G r o s e .)

I n  P o tt in g e r 's  B e lo o c h is ta n  m en tio n  is  m a d e  o f  a n  e x 

tra o rd in a ry  h il l  in  th is  n e ig h b o u rh o o d , c a lle d  K o h é  G u b r , 

o r  th e  G u e b r e ’s  m o u n ta in . I t  r is e s  in  th e  fo rm  o f  a  lo f ty  

cu p o la , an d  o n  th e  su m m it o f  i t ,  t h e y  s a y , a re  th e  re m a in s  

o f  an  a tu sh  k u d u  o r  fire  te m p le . I t  is  s u p e rs tit io u s ly  h eld  

to  b e  th e  re sid en ce  o f  d ee ves  o r  sp rite s , a n d  m a n y  m ar

v e llo u s  sto ries  a re  reco u n ted  o f  th e  in ju r y  an d  w itc h c r a ft  

su ffered  b y  th o se  w h o  ess a y e d  in  fo rm e r  d a y s  to  a sce n d  o r  

e x p lo re  it .

A t  th e  c i t y  o f  Y e z d  in  P e r s ia ,  w h ic h  is  d is tin g u is h e d  b y  

th e  a p p e lla tio n  o f  th e  D a r u b  A b a d u t , o r  S e a t  o f  R e lig io n ,  

th e  G u e b r e s  a re  p e rm itte d  to  h a v e  a n  a tu sh  k u d u  o r  f ire  

te m p le  (w h ic h , t h e y  a s s e r t, h a s  h ad  th e  sacred  fire  in  i t  s in ce  

th e  d a y s  o f  Z o ro a s te r)  in  th e ir  o w n  co m p a rtm en t o f  th e  

c i t y ;  b u t  fo r  th is  in d u lg e n c e  th e y  a re  in d e b te d  t o  th e  

a v a ric e , n o t  th e  to le ra n ce , o f  th e  P e rs ia n  g o v e rn m e n t, w h ic h  

ta x e s  th e m  a t  2 5  ru p ees ea ch  m an .

T h e  re lig io u s  re v e re n c e  p a id  to  fire  b y  th e  a n c ie n t P e r 

sia n s is  s t i l l  r e ta in e d  b y  th e ir  d escen d a n ts  th e  F a r s e e s , w h o  

n o w  c h ie fly  re sid e  a b o u t B o m b a y  in  H in d o stá n , a n d  a t  

Y e z d  in  P e r s ia .  T h e s e  a n d  a p p a r e n tly  som e o th e r  n a tiv e s  

o f  I n d ia  m a k e  lo n g  and  w e a r y  p ilg r im a g e s  to  th e  “  e v e r la s t

in g  fire ,”  n e a r  B a k a u , in  S h irw a n , o n  th e  sh o res o f  th e  

C a s p ia n  S e a , w h ic h  is  c o n tin u a lly  su p p lied  b y  g a s  issu in g  

fro m  th e  ea rth . I n  v e r y  e a r ly  p erio d s th e  P e rs ia n s  a d o red  

th e  su n . Z o ro a s te r , w ith o u t  d is tu r b in g  th e  a n c ie n t  r e v e re n c e  

fo r  th e  su n , seem s to  h a v e  firs t  in tro d u c e d  th e  w o rsh ip  o f  

fire , th a t  th e  b e lie v e rs , w h e n  th e  su n  w a s  o b scu re d , m ig h t 

n o t b e  w ith o u t th e  s y m b o l o f  th e  d iv in e  p rese n ce . F o r  th is  

p u rp o se  h e  fu rn ish e d  a  fire  w h ic h  h e  p re te n d e d  to  h a v e  o b 

ta in e d  fro m  h e a v e n , an d  fro m  w h ic h  th e  sacred  fire s  in  a ll
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th e  p laoes o f  w o rsh ip  w e r e  k in d le d . T h is  in tro d u c tio n  le d  

to  th e  e re ctio n  o f  te m p le s  in  w h ic h  th e  sa cre d  fire  m ig h t  b e  

p r e s e rr e d . I n  e a r ly  tim es th e  P e rs ia n s  h ad  n o  te m p le s , b u t  

w o rsh ip p e d  u p o n  th e ir  m o u n ta in s, b eca u se , b y  a  b u ild in g , 

th e  beam s o f  th e  su n  w o u ld  b e  w h o lly  o r  p a r tia lly  e x c lu d e d . 

T h e  m o d ern  P a rs e e a  m a y  b e  seen  a t  B o m b a y , e v e r y  m orn

in g  a n d  e v e n in g , c ro w d in g  to  th e  esp lan ad e to  s a lu te  th e  

eun  a t  i t s  a p p eara n ce  a n d  d ep artu re.

H a n w a y  o b se rv e s  th a t  th e  G h e b e r s  su p p ose th e  th ro n e  

o f  th e  A lm ig h t y  is  sea ted  in  th e  su n , and  h en ce  th e y  w o rsh ip  

th a t  lu m in a ry .

E a r ly  in  th e  m o rn in g  t h e y  ( th e  P a r s e e s  o r  G h e b e r s  o f  

O u la m ) g o  in  cro w d s  to  p a y  th e ir  d ev o tio n s  to  th e  su n , to  

w h o m  u p o n  a ll th e  a lta rs  th e re  a re  sp h eres co n secra ted , m ade 

b y  m a g ic , r e se m b lin g  th e  c irc le s  o f  th e  su n , and  w h e n  th e  

s u n  rises th e ir  o rb s seem  to  b e  in flam ed an d  to  tu r n  ro u n d  

w ith  a  g r e a t  n o ise . T h e y  h a v e  e v e r y  o n e a  cen ser in  th e ir  

h an d s, an d  offer in cen se  to  th e  sun . ( R a b b i  B e n ja m in .)

Y e z d  is  th e  c h ie f  resid en ce  o f  th o se  a n c ie n t n a tiv e s  w h o  

w o rsh ip  th e  su n  an d  th e  fire , w h ic h  la t te r  t h e y  h a v e  c a re 

fu l ly  k e p t  l ig h te d , w ith o u t b e in g  o n ce e x tin g u is h e d  fo r  a  

m o m en t, a b o v e  3000 y e a rs , on  a  m o u n tain  n e a r  Y e z d ,  c a lle d  

A t e r  Q u e d a h , s ig n ify in g  th e  H o u s e  o r  M a n sio n  o f  th e  F ir e .  

H e  is  re c k o n e d  v e r y  u n fo rtu n a te  w h o  d ies o f f  th a t  m o u n ta in . 

(S te p h e n .)

T h e  P e r u v ia n s  a scrib e d  a ll  th e ir  im p ro ve m en ts to  M a n co  

C a p a c , c a lle d  th e  In c a , an d  h is  co n so rt M a m a  O c o llo , w h o  

p re te n d e d  to  b e  th e  ch ild ren  o f  th e  S u n , and  d e liv e re d  th e ir  

in s tru ctio n s  in  h is n am e and  b y  h is a u th o r ity . T h e  In c a  

assu m ed  n o t o n ly  th e  ch a ra cte r  o f  a  le g is la to r , b u t  o f  a  

m essen g er fro m  h e a v e n ; h en ce  h is  p recep ts  w e r e  re ce iv e d  

n o t  o n ly  os th e  in ju n ctio n s  o f  a  su p erio r, b u t  as th e  m an d ates 

o f  th e  D e i t y .  H is  ra ce  w a s  h eld  to  b e  s a c r e d ; a n d  in  o rd er 

to  p re s e rv e  i t  d is tin ct, w ith o u t b e in g  p o llu te d  b y  a n y  m ix tu re  

o f  less n o b le  b lo o d , th e  sons o f  M a n co  C a p a c  m a rried  th e ir  

o w n  siste rs, and  n o  person  w a s  e v e r  a d m itted  to  th e  th ro n e 

w h o  co u ld  n o t c la im  su ch  a  p u re  d escen t. T o  tho se ch ild ren  

o f  th e  S u n , fo r  th a t  w a s th e  n am e b e sto w e d  on  th e  ch ild ren
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o f  th e  firs t  I n c a , th e  p e o p le  lo o k e d  u p  w ith  re v e re n c e  d u e  to  

b e in g s  o f  a  su p erio r  o rd er. T h e y  w e r e  d ee m ed  to  b e  u n d e r 

th e  im m ed iate  p ro te ctio n  o f  th e  D e i t y ,  fro m  w h o m  th e y  

issu ed , a n d  b y  h im  e v e r y  o rd e r  o f  th e  r e ig n in g  I n c a  w as 

su p p osed  to  b e  d icta te d . T h is  persu asion  ren d ered  th e  p o w er 

o f  th e  I n c a  v e r y  a b so lu te , a n d  e v e r y  crim e co m m itte d  a g a in st 

h im  w a s  p u n ish ed  c a p ita lly . M a n c o  C a p a c  tu rn e d  th e  v e n e 

ra tio n  o f  h is fo llo w ers  e n t ir e ly  to w a rd s  n a tu ra l o b je c ts . T h e  

su n , a s  th e  g r e a t  so u rce  o f  lig h t ,  o f  j o y ,  a n d  fe r t i l ity , 

a ttra c te d  th e ir  p r in c ip a l h om age. T h e  m oon  a n d  s ta rs , as 

co o p e ra tin g  w ith  h im , r e c e iv e d  seco n d ary  honours.

T h e  S u n  w a s  w o rsh ip p ed  u n d e r th e  v a r io u s  n a m e s o f  

H a m  o r  C h a m , C h e m o sh , Z a m o s, O s ir is , V u lc a n , S o l, Phoebus, 

A p o llo , & c . ,  an d  w a s  co n sid ered  as th e  g o d  o f  d a y , th e  dis

p e n se r  o f  lig h t ,  h e a t, an d  f e r t i l i ty ,  a n d  th e  g o o d  p rin c ip le  

w ith  w h ic h  d a rk n e ss, o r  e v i l,  w o u ld  w a g e  c o n tin u ed  w a rfa re  

t i l l  th e  fin a l co n su m m atio n , w h e n  lig h t ,  o r  go o d n ess, sh o u ld  

e v e n tu a lly  tr iu m p h . H is  sy m b o l, fire , w a s  m a in ta in e d  w ith  

th e  u tm o s t c a re  u p o n  th e  a ltars , a n d  e v e n  p a rtic ip a te d  in  th e  

w o rsh ip  paid to  h im .

L a y a r d  s a y s  th a t  a  m a rk e d  d istin ctio n  m a y  b e  tra c e d  be

tw e e n  th e  re lig io n  o f  th e  e a r lie s t  and  la te s t  A s s y r ia n s . 

O r ig in a lly  i t  m a y  h a v e  b e e n  a  p u r e  Sabseanism , in  w h ic h  th e  

h e a v e n ly  b o d ies w e r e  w o rsh ip p ed  as m e re  ty p e s  o f  th e  p o w e r  

a n d  a ttr ib u te s  o f  th e  S u p rem e D e i t y .  O f  th e  g r e a t  a n t iq u ity  

o f  th is  p r im itiv e  w o rsh ip  th e r e  is  a b u n d a n t ev id e n ce . I t  

o b ta in ed  th e  e p ith e t o f  p e rfe c t , an d  w a s  b e lie v e d  to  b e  th e  

m o st a n c ie n t o f  r e lig io u s  sy ste m s, h a v in g  p reced ed  th a t  o f  the 

E g y p tia n s .

O n  th e  e a r lie s t  m o n u m en ts w e  h a v e  n o  tra ce s  o f  fire - 

w o rsh ip , w h ic h  w a s a  c o rru p tio n  o f  th e  p u r e r  fo rm  o f  Sabaean- 

i s m ; b u t  in  th e  K h o r s a b a d  b a s-re lie fs , as  w e ll as  o n  a  m u lti

tu d e  o f  c y lin d e rs  o f  th e  sam e a g e , w e  h a v e  a b u n d an t proofs 

o f  i t s  su b se q u e n t p re v a le n ce  in  A s s y r ia .

R e p re se n ta tio n s  o f  th e  h e a v e n ly  b od ies as  sa cred  sy m b o ls  

a re  o f  co n s ta n t o ccu rre n ce  in  th e  m o st a n c ie n t scu lp tu res . 

I n  th e  b a s-re lie fs  w e  fin d  fig u res  o f  th e  su n , m oon , and 

sta rs  susp en ded  rou n d  th e  n e c k  o f  th e  k in g  w h e n  en g a g e d  in
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th e  p e rfo rm a n ce  o f  re lig io u s  cerem o n ie s. T h e s e  em b lem s a re  

a cco m p a n ied  b y  a  sm a ll m o d el o f  th e  h o m e d  c a p  w o r n  b y  

w in g e d  fig u re s , a n d  b y  a  tr id e n t  o r  b id e n t.

T h e  su n , m oon , and  tr id e n t  o f  S iv a ,  ra ise d  o n  co lu m n s, 

a d o rn  th e  e n tra n ce  to  te m p le s  in  In d ia , su ch  a s  th a t  o f  B a n 

g a lo re .

B a lb e c  is  su p p o sed  to  b e  th e  sa m e c i t y  w h ic h  M a cro b iu s, 

in  h is  “  S a tu rn a lia ,”  m en tio n s  u n d e r  th e  n a m e o f  H e lio p o lis  

o f  C c e lo -S y r ia , a n d  to  w h ic h , h e  te lls  u s , th e  w o rsh ip  o f  th e  

su n  w a s  b ro u g h t, in  v e r y  rem o te  tim e s , fro m  th e  o th e r  c i t y  

o f  th e  sam e n a m e in  E g y p t .  H e lio p o lis , in  G r e e k , m ean s 

“  th e  C i t y  o f  th e  S u n ; ”  a n d  th e  s ig n ifica tio n  o f  th e  S y r ia c  

te rm  B a lb e c  is  “ th e  V a le  o f  B a l ,” — th e  o r ie n ta l n am e fo r  

th e  sam e lu m in a ry  w h e n  w o rsh ip p ed  a s  a  go d .

G lid d o n  s a y s  th e  n am e o f  B a b y lo n , “  B a b - E l ,”  is  l ite r a lly  

“  G a t e  o f  th e  S u n ; ”  as  w e  n o w  s a y , “  S u b lim e  P o r t e  ”  o f  th e  

O tto m a n , o r  “  C e le s t ia l  G a te s  ”  o f  th e  C h in e s e  a u to c ra c y .

V o ln e y  o b serv e s  th a t  th e  o r ie n ta l n am e B a b e l  fo r  B a b y lo n  

s ig n ifie s  “  P o r t ,”  th a t  is  to  s a y , “  th e  p a la c e  o f  B e l ,  o r  B e lu s .”

T h e  S u n  w a s w o rsh ip p ed  u n d e r  th e  n am e o f  M ith ra s  

b y  th e  P e rs ia n s , a n d  b y  th e  E g y p t ia n s  u n d e r  th e  n am e o f  

O sir is .

E a c h  p ro n g  o f  th e  tr id e n t rep rese n ts  an  o b e lis k ,— th e  

e x p o u n d e r  o f  th e  la w s  w h ic h  th e  p la n e ts  o b e y  in  th e ir  re v o lu 

tio n s  rou n d  th e  su n . T h e  p o in t o f  t h e  p ro n g  is  th e  p y ra m id a l 

a p e x  o f  th e  o b e lisk . T h e  o b e lisk  is  a lso  ty p ic a l  o f  in fin ity , 

as  th e  sid es a re  c o n tin u a lly  a p p ro a ch in g  to  p a ra lle lism , th o u g h  

t h e y  ca n  n e v e r  b eco m e p a ra lle l.

T h e  h o m e d  c a p  re p re se n ts  th e  o u tlin e  o f  th e  h y p e rb o lic  

re c ip ro ca l c u rv e  o f  c o n tra ry  fle x u re , w h ich  b eco m es m ore 

p o in ted , l ik e  th e  d om e o f  c o n tra ry  f le x u r e , as  th e  rad iu s is  

su b d iv id ed  in to  e q u a l p a r t s ; o r  m o re  tru n c a te d  as th e  rad iu s 

is  d iv id e d  in to  g r e a te r  p a rts. B o th  fo rm s, l ik e  th e  h orn  o f  

Is is , a re  ty p ic a l  o f  e te r n ity , as  th e  la s t  p a ra lle lo g ra m  a lo n g  

th e  a x is  m a y  a g a in  b e  su b d iv id ed  in to  a n  in d e fin ite  n u m b er 

o f  p a ra lle lo g ra m s, w h ic h  m a y  b e  e x te n d e d , l ik e  a  s lid in g  

te le sc o p e , to  an  in d e fin ite  d ista n ce.

T h e  te m p le  o f  B e lu s  had e ig h t  te rra ces. T h e  m y s tic a l
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• M o u n t M e r it  o f  th e  H in d o o s  h a d  se v e n  zo n es  o r  reg io n s. 

I n  T h ib e t  a  co n e  o r  p y ra m id  is  in v a r ia b ly  p la ce d  b e fo r e  th e  

d e v o te e s  p re p a r in g  to  o ffe r  sa cr ifice , as  a  ty p e  o f  th e ir  sacred  

M o u n t  M e rit. I n  th e  e a ste rn  p a r ts  o f  B e n g a l  a  sim ilar 

p r a c tic e  p re v a ils . T h e r e  is  in  e v e r y  v i l la g e  a  rep re se n ta tio n  

o f  th e  w o rld -te m p le , m a d e o f  e a r th , w ith  step s. T h e  w h o le  

is  p la ste red  w ith  c l a y ; a n d  o n  sta te d  fe s t iv a ls  th e  s ta tu e  o f  

som e fa v o u r ite  d e ity  is  p la ce d  u p o n  th e  su m m it. T h u s  w e 

se e  th e  o b je c t  fo r  w h ic h  th e se  s tru c tu re s  w e r e  o r ig in a lly  de

s ig n e d , a n d  th e  id e a  w h ic h  t h e y  sy m b o lise . A l l  p r im itiv e  

n a tio n s  h a v e  a tta c h e d  p a r tic u la r  s a n c tity  to  p a r tic u la r  m oun 

ta in s , w h ic h  t h e y  b e lie v e d  to  b e  e ith e r  th e  resid en ce  o f  th e ir  

d iv in it ie s , o r  to  h a v e  b een  e s p e c ia lly  h o n o u red  b y  som e m ani

fe s ta tio n  o f  th e  d iv in e  p resen ce. T h e  G r e e k s  h ad  th e ir  Id a  

a n d  O ly m p u s ; th e  H in d o o s  th e ir  M o u n t  M e r il.  T h e  m oun

ta in  w a s  ty p ic a l  o f  th e  p y ra m id , a n d  th e  p y ra m id  ty p ic a l  o f  

th e  la w s  o f  g r a v ita tio n , w h ic h  e x te n d e d  fro m  th e  e a rth  to  th e  

h ea v en s . I n  M e x ic o  th e  m o u n ta in s th e m selv e s  h a v e  b een  

fo rm ed  b y  th e  h a n d s o f  m en  in to  te rra ce d  p y ram id s. T h e s e  

te m p le s , o r  g ig a n tio  a lta rs , w e r e  d ed ica te d  to  th e  D e it y ,  

w h o m  t h e y  o r ig in a lly  w o rsh ip p ed , a n d  sy m b o lic a l o f  th e  la w s 

th a t  g o v e rn  th e  u n iv erse .

T h e  P u ra n a s , th e  m y th o lo g ic a l H in d o o  po em s, w h ic h  form  

a  su p p lem en t o f  th e ir  V e d a s , h a v e  a  tra d itio n  o f  th e  m ig ra 

tio n  o f  C h a r m a  o r  H a m , w ith  h is fa m ily  a n d  fo llo w ers, d riv en  

fro m  h is c o u n try  b y  th e  c u rse  o f  N o a h ; th a t  h a v in g  q u itte d  

th e ir  o w n  la n d  th e y  a rr iv e d , a fte r  a  to ilso m e jo u r n e y , u pon  

th e  b a n k s  o f  th e  N ile ,  w h e re , b y  com m an d  o f  th e ir  go d dess 

P a d m a  D e v i  ( th e  go d d e ss  re s id in g  u p o n  th e  lo tu s ) , C h a rm a  

and  h is  asso ciates e re c te d  a  p y ra m id  in  h e r  h o n o u r, w h ich  

t h e y  c a lle d  P a d m a -M a n d iv a , o r  P a d m a -M a th a ;  th e  w o rd  

M a n d iv a  e x p re s s in g  a  te m p le  o r  p a la ce , a n d  M a th a  a  c o lle g e  

o r  h a b ita tio n  o f  s tu d e n ts  ( fo r  th e  go d d e ss  h e r s e lf  in s tru c te d  

C h a rm a  an d  h is d escen d an ts in  a ll  u se fu l a rts ). T h is  p y ram id , 

an d  th e  se ttle m e n t b e lo n g in g  to  i t ,  w a s c a lle d  B a b e l ,  an d  b y  

th e  G r e e k s  in  a  la te r  a g e  B y b lo s . W e  le a rn  fro m  th e  sam e 

so u rce  th a t  th is  m ig ra tio n  to o k  p la ce  su b se q u e n tly  to  th e
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b u ild in g  o f  t h e  P a d m a -M a n d iv a , o r  f ir s t  B a b e l ,  on  th e  b a n k s  

o f  th e  E u p h ra te s .

A n o t h e r  m ig ra tio n  is  a lso  s p o k e n  o f  in  th e  P u r a n a s , th e  

r e s u lt  o f  a  g e n e ra l w a r  b e tw e e n  th e  w o rsh ip p ers  o f  Y is h n o o  

a n d  Is u a r a , u n d e r  w h ic h  n a m e w a te r  a n d  fire  w e r e  resp e c

t iv e ly  ty p if ie d  ; th is  is  sa id  to  h a v e  co m m en ced  in  I n d ia  in  

th e  e a r lie s t a g es , an d  th e n c e  t o  h a v e  sp read  o v e r  th e  w h o le  

w o r ld . I n  th is  s tr u g g le  th e  Y o in g e e s , o r  e a rth -b o rn , w e re  

w o n t e d  ; a n d  b y  th e  in terp o sitio n  o f  th e  D e i t y ,  w h o se  w o r 

sh ip  t h e y  op posed, w e r e  co m p elled  to  q u it  th e  c o u n try . 
T h e s e  a lso  to o k  r e fu g e  in  E g y p t ,  c a r r y in g  w it h  th e m  th e  

g r o u n d w o rk  o f  th e  E g y p t ia n  m y th o lo g y .

W e r e  th e  Y o in g e e s , th e  p y ra m id a l b u i ld e n  in s tru c te d  in  

a ll  u s e fu l a rts , a n d  sp read  o v e r  th e  w o rld  in  th e  e a r lie s t  a g e s , 

th e  sam e as th e  p o w e r fu l h ie ra rc h y , th e  p y ra m id a l b u i ld e n ,  

th e  co n stru cto rs  o f  ca n a ls  fo r  co m m erce  a n d  irr ig a tio n , a n d  

in s tru c to rs  in  th e  u s e fu l a rts , th a t  h a s  b e e n  tra c e d  b y  th e ir  

m o n u m en ts  a n d  sta n d a rd s  e re c te d  in  re m o te  a g e s  ro u n d  th e  

e n tir e  g lo b e ?

T h e  Y o in g e e s  w e re  th e  ea rth -b o rn , w h o  m e ta p h o rica lly  

d a red  to  b u ild  a  to w e r  th a t  sh o u ld  rea ch  th e  h e a v e n s  ; th e y  

w e r e  co m p e lle d  b y  th e  d ire c t  in te rp o sitio n  o f  th e  D e i t y  to  

q u it  th e  c o u n try , a n d  w e r e  d isp e rse d  o v e r  th e  w o r ld  l ik e  th e  

w a n d e rin g  m asons.

T h e  w o rsh ip p ers o f  Is u a r a , th e  H in d o o  H e r c u le s , w e r e  

w o rste d  in  th e ir  a tte m p t to  r e a ch  th e  h ea v en s. S o  th e  

g ia n ts , th e  Isu a ra ists , w e r e  d e fe a te d  in  th e ir  a tte m p t to  sca le  

th e  h ea v en s .
T h e  P a d m a -M a tb a  w a s a  te m p le  an d  c o lle g e . T h e  to w e r  

o f  B e lu s , th e  E g y p t ia n  p y ra m id , M e x ic a n  te o ca lli, a n d  B u r 

m ese  p a g o d a  w e r e  tem p les.

T h e  q u a d ra n g u la r  sid es o f  th e  c o u rts  th a t  en clo sed  th e  

te m p les  fo rm ed  th e  h a b ita tio n  o f  th e  p riesth o o d  —  t h e  co l

leg es.
I n  a tte m p tin g  to  a scerta in  th e  o r ig in  o f  a n  e a r ly  ra c e , 

w h e n  a ck n o w le d g e d  h isto rica l reco rd s a re  w a n tin g , w e  m u st 

n o t  o v e r lo o k  th e  im p o rta n t te s tim o n y  co n ta in ed  in  th e  le 

g e n d a ry  trad itio n s, a n te r io r  to  a l l  r e g u la r  h isto rica l reco rd s,
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w h ic h  a re  to  b e  fo u n d  o c c u p y in g  th e  p la c e  o f  h is to r y  d u r in g  

th e  in fa n c y  o f  n atio n s. W e  m u st, o f  co u rse , r e c e iv e  su ch  

le g e n d s  w ith  scru p u lo u s ca u tio n  a n d  th e  u tm o s t la t itu d e  o f  

in te rp re ta tio n . S t i l l  i t  is  to o  u s e fu l a n  a u x il ia r y , a n d  pos

sesses to o  m a n y  o f  th e  co m p o n en ts o f  tr u th  to  b e  r e je c te d . T h e  

reco rd s p rese rv ed  b y  th e  p r ie s t ly  o rd er,— th o u g h  w e  m a y  b e  

d isposed  to  q u estio n  th e  e x tr e m e  a n tiq u ity  a n d  in d u b ita b le  

a u th o r ity  churned b y  th e m , — n a y , e v e n  th e  o r a l tr a d itio n s  o f  

a  p r im itiv e  p e o p le , h an d ed  d o w n  fro m  fa th e r  to  so n , a n d  from  

g e n e ra tio n  to  g e n e ra tio n ,— w il l  o fte n  th ro w  a  r a y  o f  l ig h t  u p o n  

th e  m o st o b scu re  su b je c ts , a n d  p rese n t u s , d isg u ise d  in d e ed  in  

a lle g o r y  a n d  load ed  w ith  fa b le , th e  d o u b tfu l o u tlin e  o f  som e 

g r e a t  fa c t  in  th e  h is to ry  o f  m an , w h ic h  m ig h t o th e r w is e  h a v e  

d efied  co n je ctu re  a n d  b a ffle d  resea rch . I n fin ite ly  im p o rta n t 

to  th e  in q u ire r  in to  rem o te  a n tiq u ity  is  th e  a tte n t iv e  o b s e r

v a tio n  o f  su c h  r e lig io u s  cerem o n ies a n d  o b serva n ce s  a s  h a v in g , 

in  a  c e r ta in  sen se, s u r v iv e d  th e  m odes o f  fa ith  fro m  w h ic h  

t h e y  sp ra n g , a re  d en o u n ce d  b y  th e  h eed less s p e c ta to r  a s  id le  

a n d  su p e rs titio u s  m u m m ery, a n d  m a y  p o ss ib ly  b e  b u t  im p e r 

fe c t ly  co m p reh en d ed  e v e n  b y  th o se  w h o  r e g a r d  t h e ir  p e r 

fo rm an ce a s  a  sa cred  d u ty . A  d o s e  s c ru t in y  m a y  o fte n , 

h o w e v e r , h a v e  th e  e ffe c t  o f  r e v e a lin g  th e  h is to rica l im p o rt o f  

su ch , a n d  e n a b lin g  u s  b y  th e ir  assista n ce  n o t m e r e ly  t o  e lu 

c id a te  a  d o ctr in e , b u t  to  e sta b lish  a  fa ct.

O th e r  sy m b o ls  w e r e  com m on  to  I n d ia  a n d  E g y p t .  T h e  

m o st co m m o n  o f  th e se  w a s  th e  lo tu s , ad o p ted  as a  re lig io u s  

em b lem  b y  n atio n s re m o te  fro m  each  o th er. I t  is  fo u n d  in  

th is  c a p a c ity  u p o n  th e  b a n k s  o f  th e  G a n g e s , o n  th e  co lu m n s 

o f  P e rsep o lia , an d  on  th e  w a te rs  o f  th e  N ile . T h e n c e  i t  w a s  

tra n sp o rted  in to  G r e e c e , w h e re  i t  ap p ears in  th e  fo rm  o f  th e  

m y s tic a l b o a t in  w h ic h  H e r c u le s  is  fab led  to  h a v e  tra v e rs e d  

th e  o cean , an d  w h ic h  w a s  c a lle d  b y  th e  G r e e k  m y th o lo g is ts  

“  th e  C u p  o f  th e  S u n .”  T h e  H in d o o  a n d  E g y p t ia n  m y th o 

lo g ie s  tra n sp la n ted  in to  G r e e c e  a ssu m e a  m o re  e s s e n tia lly  

m a te r ia l ch a ra cte r  th a n  b efore. H e r e  th e  p o w ers  o f  n a tu r e  a n d  

th e  a ttr ib u te s  o f  h u m a n ity  a re  a lo n e to  b e  fou n d  im p e rso n a ted  

b y  th e ir  d iv in itie s , w ith  s c a rc e ly  a n y  p e rcep tib le  re c o g n itio n  

o f a  S u p re m e  B e in g . T h u s , H e rc u le s  w a s  rep rese n te d  b y
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th e  G r e e k s  as  th e  son  o f  J u p ite r ,  w h o  is  id e n tic a l w ith  th e  

Is u a r a  o f  H in d o o  m y th o lo g y  a n d  th e  O s ir is  o f  th e  E g y p t i a n ; 

w h ile  th e  H in d o o s  co n sid ered  h im  as a n  a v a ta ra , o r  in ca r

n a tio n  o f  th e  d iv in i t y ; n o t a  d is tin c t p e rso n , b u t  o n e  w ith  

th e  b e in g  fro m  w h o m  h e  e m a n a te d ,— a  d istin ctio n  t o t a l ly  

u n k n o w n  to  th e  G r e e k s .

S a lv e r te ,  w h o  w r ite s  o n  th e  “  P h ilo s o p h y  o f  M a g ic ,”  is  o f  

o p in io n  th a t  to  th e  g r e a t  b o d y  o f  th e  p riesth o o d  n o  m ore w a s  

m a d e k n o w n  th a n  th e  p ro cess b y  w h ic h  th e  w o n d ers  o f  th e ir  

a r t  w e r e  to  b e  w r o u g h t ; w h ile  th e  ra tio n a le  o f  th e se  p ro 

cesse s— a ll  th a t  co u ld  p ro p e r ly  b e  c a lle d  th e  sc ie n ce  o f  th e  

m a tte r — w a s  re se rv e d  fo r  th e  h ig h e r  o rd e r  o f  sa g e s ,— a  c lass 

fe w  in  n u m b er, an d  b o u n d  b y  th e  s tro n g e st t ie s  o f  in te r e s t to  

m a in ta in  th e  m y s te r y  in  w h ich  th e  k n o w le d g e  e n tru ste d  to  

th e m  w a s  en velo p ed .

T o  th e se  v a r io u s  p re ca u tio n s  w a s  ad ded  th e  s o le m n ity  o f  a  

te rr ib le  o a th , th e  b re a ch  o f  w h ic h  w a s  in fa ll ib ly  p u n ish ed  

w ith  d e a th . T h e  in it ia te d  w e re  n o t p e rm itte d  to  fo r g e t  th e  

lo n g  a n d  a w fu l to rm en ts  o f  P ro m e th e u s , g u il t y  o f  h a v in g  

g iv e n  to  m o rta ls  th e  possession  o f  th e  sa cred  fire . T ra d itio n  

also  r e la te s  th a t, as  a  p u n ish m en t fo r  h a v in g  ta u g h t m en  

m y ste r ie s  h ith e rto  h id d en , th e  g o d s  c a st th u n d erb o lts  o n  

O rp h e u s ,—  a  fa b le  p ro b a b ly  d e riv e d  from  th e  n a tu re  o f  th e  

d e a th  o f  o n e o f  th e  p riests  o f  th e  O r p h ic  m y ste r ie s  th a t  b o re 

t h e  n am e o f  th e  fo u n d er  o f  th e  se c t. U n t i l  th e  d o w n fa l o f  

p a g an ism  th e  a ccu sa tio n  o f  h a v in g  re v e a le d  th e  secrets  o f  

in it ia tio n  w a s th e  m o st fr ig h tfu l  th a t  co u ld  b e  la id  to  th e  

c h a r g e  o f  a n y  in d iv id u a l; e s p e c ia lly  in  th e  m in d s o f  th e  

m u ltitu d e , w h o , ch ain ed  d o w n  to  ig n o ra n ce  a n d  subm ission  

b y  th e  s p ir it  o f  m y stic ism , firm ly  b e lie v e d  th a t  w e re  th e  

p e iju r e d  r e v e a le rs  p e rm itte d  to  l iv e , th e  w h o le  n a tio n  w o u ld  

b e  sacrificed  to  th e  in d ig n a tio n  o f  th e  go ds.

T h u s  k n o w le d g e , s tra iten ed  in  a c tio n , w a s  co n cen tra ted  in  

a  sm a ll n u m b e r  o f  in d iv id u a ls , d ep o sited  in  b o o k s w r it te n  in  

h ie ro g ly p h ics , o r  in  ch a ra cte rs  le g ib le  o n ly  to  th e  ad ep ts , and  

th e  o b s c u r ity  o f  w h ich  w a s fu r th e r  in creased  b y  th e  fig u ra tiv e  

s t y le  o f  th e  sa cre d  la n g u a g e . S o m etim e s e v e n  th e  fa c ts  w e re  

o n ly  co m m itted  to  th e  m em o ry  o f  th e  p r ie sts , a n d  tran sm itte d
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b y  o ra l tra d itio n  fro m  g e n e ra tio n  to  ge n e ra tio n . T h e y  w e re  

th u s  ren d e re d  in a cce ssib le  to  th e  c o m m u n ity  ; b e c a u s e  p h ilo 

so p h y  a n d  c h e m is try , b e in g  d estin ed  to  s e rv e  a  p a r tic u la r  

o b je c t , w e r e  s c a r c e ly  h ea rd  o f  b e y o n d  th e  p r e c in c ts  o f  th e  

te m p le s , w h ile  th e  d e v e lo p m e n t o f  th e ir  secrets  in v o lv e d  th e  

u n v e ilin g  o f  th e  re lig io n s  m y ste r ie s . T h e  d o c tr in e s  o f  th e  

T h a o m a tu rg is ts  w e re  red u ce d  b y  d e g re e s  to  a  c o lle c t io n  o f  

p ro cesses w h ic h  w e r e  lia b le  to  b e  lo s t  a s  soon as t h e y  ceased 

t o  b e  h a b itu a lly  p ra ctise d . T h e r e  e x is te d  n o  s c ie n tific  bond 

b y  m eans o f  w h ic h  o n e  sc ie n ce  p rese rv es  an d  a d v a n ce s  an o th er, 

a n d  th u s  th e  ill-co m b in ed  d o ctr in e s  w e r e  d estin ed  to  becom e 

o b scu re , a n d  fin a lly  e x tin g u is h e d , le a v in g  b eh in d  th e m  o n ly  

th e  in co h e re n t v e s tig e s  o f  ill-u n d e rsto o d  a n d  ill-e x e c u te d  

processes.

“  A  c o n d itio n  o f  th in g s  su ch  as th e n  e x is te d , w e  d o  n o t 

scru p le  to  s a y ,”  co n tin u es  S a l  v e rte , “  is  th e  g r a v e s t  in ju ry  

th a t  c a n  h a p p en  to  th e  m in d  o f  m a n , fro m  th e  v e i l  o f  m y s te r y  

c a s t  b y  r e lig io n  o v e r  p h y s ic a l k n o w le d g e . T h e  la b o u rs  o f  

ce n tu rie s , a n d  th e  sc ie n tific  tra d itio n s  d e r iv e d  fro m  th e  r e 

m o te st a n t iq u ity ,  a re  lo s t , in  co n seq u e n ce  o f  th e  in v io la b le  

s e c re c y  o b se rv e d  c o n c e r n in g  th e m . T h e  g u a rd ia n s  o f  sc ien ce 

a re  red u ce d  t o  fo rm u la rie s , th e  p r in c ip le  o f  w h ic h  t h e y  n o  

lo n g e r  u n d e rstan d  ; so  th a t , a t  le n g th , in  e r ro r  a n d  s u p e r

s titio n , t h e y  r is e  l i t t le  a b o v e  th e  m u ltitu d e , w h ic h  th e y  

to o  lo n g  a n d  to o  s u c c e s s fu lly  h a v e  co n sp ired  to  k e e p  in  

ig n o ran ce .

W h e n  th e  b o o k s o f  N u m a , n e a r ly  f iv e  ce n tu rie s  a f te r  h is 

d e a th , w e r e  d isco v e re d  a t  B o rn e , th e  p riests  u sed  th e ir  in flu en ce  

to  h a v e  th e m  b u rn ed , as  d a n g e ro u s  to  r e lig io n . " W h y , ” a sk s  

S a lv e r te , “  b u t  b e ca u se  ch a n ce  in stead  o f  th r o w in g  th e m  in to  

th e  h an d s o f  th e  p r ie s t  h ad  firs t  g iv e n  th e m  to  th e  in sp ectio n  

o f  th e  p ro fa n e , an d  th e  v o lu m e s  e x p o se d  in  to o  in te llig ib le  

a  m a n n er som e p ra ctic e s  o f  th e  o c c u lt  sc ie n ce  c u lt iv a te d  b y  

N u m a  w ith  su cce ss  ? ”

T h e  fo llo w in g  h isto ries  o r  tra d itio n s  a b o u t th e  p y ra m id s  

and  th e ir  b u ild e rs  a re  q u o te d  fro m  V y s e ’s  w o rk .

“  A b d - a l- L a t i f ,  w h o  w r o te  a  w o r k  o n  th e  p y ra m id s, sa y s , 

* I  h a v e  r e a d  in  som e o f  th e  b o o k s o f  th e  a n c ie n t S a b æ a n s
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th a t  o n e  o f  th e  tw o  g r e a t  p y ra m id s  is  th e  to m b  o f  A g a t h o -  

daemon, a n d  th e  o th e r  o f  H e rm e s , w h o  o re  sa id  to  h a v e  b een  

tw o  g r e a t  p ro p h ets, o f  w h o m  A gath o d aem o n  w a s  th e  m o st 

fam o u s a n d  a n c ien t. I t  is  a lso  sa id  th a t  p e o p le  u se d  to  co m e 

fro m  a ll  p a rts  o f  th e  w o r ld  o n  a  p ilg r im a g e  to  th e se  to m b s.’

“  O th e r  A r a b ia n  a u th o rs , as J a m a l E d  D in  M o h am m e d  

A 1  W a t w a t i  A 1  K a n in i  A 1  W a t w a t i  ( 7 1 8  a . h .) ,  m en tio n  th a t  

th e  Sabseans p erfo rm ed  p ilg rim a g e s  to  th e  p yram id s.

“  S h e h a b  E d d in  A h m e d  B e n  Y a h y a  (d ied  b e tw e e n  7 4 1  

an d  7 4 9  A . h .)  m en tio n s th a t  th e  Sabseans p erfo rm ed  r e g u la r  

p ilg r im a g e s  to  th e  G r e a t  P y r a m id , a n d  a lso  v is ite d  o th ers 

w h ic h  a re  le ss  p e rfe c t .

“  S o y u t i  (d ied  9 1 1  A .H .)  m en tio n s fro m  A 1  W a t w a t i  A 1  

W a r r a k ,  th a t  th e  SabsBans, in  p e rfo rm in g  p ilg rim a g e s  to  th e  

p y ra m id s, sa crificed  h en s a n d  b la c k  c a lv e s , an d  b u r n t  in cen se.

“ H e  s ta te s , fro m  M e n a rd i, th a t  m a n y  o f  t h e  p y ra m id s  

w e r e  d e s tro y e d  b y  K a r a k o u s c h ;  th a t  th o se  th a t  rem ain ed  

w e r e  to m b s, an d  co n ta in ed  d a n g e ro u s p a ssa ges, som e o f  w h ich  

co m m u n ica ted  w ith  F io u m ;  th a t  t h e y  w e r e  sep u lch res  o f  

a n c ie n t m o n arch s, a n d  w e r e  in s cr ib e d  w ith  th e ir  n am es a n d  

w ith  th e  secrets  o f  a s tr o lo g y  a n d  o f  in c a n ta tio n ; th a t  i t  w a s  

n o t  k n o w n  b y  w h o m  t h e y  w e re  c o n stru cte d . S o y u t i  th en  

sa y s , * th a t  S e th  to o k  possession  o f  E g y p t ,  a n d  th a t  o n e o f  

h is  son s, K in a n , w a s  H e r m e s ; th a t  h e  w a s  en d o w ed  w ith  

g r e a t  w isd o m , a n d  tr a v e lle d  th ro u g h  th e  w o r ld , b e in g  u n d e r  

th e  sp e c ia l p ro te ctio n  o f  p r o v id e n c e ; th a t  h e  w a s  lik e w is e  

a  g r e a t  w a rr io r, a n d  co n q u e re d  a ll  th e  E a s t ,  a n d  in tro d u ced  

Sabseanism , w h ic h  in cu lca te d  a  b e l ie f  in  o n e G o d , th e  o b ser

v a n ce  o f  p ra y e r  se v e n  tim es a  d a y , sacrifices, fa s ts , an d  p ilg r im 

a g e s  to  th e  p y ram id s. H e  is  su p posed  to  h a v e  w r it te n  th e  firs t  

tre a tise  o n  a s tr o n o m y ; to  h a v e  b ro u g h t th e  p e o p le  o f  E g y p t  

fro m  th e  m o u n ta in s, w h e re  th e y  had r e tire d  fo r  fe a r  o f  th e  

w a te rs , an d  to  h a v e  ta u g h t  th em  to  c u lt iv a te  th e  p la in s , and  

a lso  to  r e g u la te  th e  in u n d atio n s o f  th e  N ile . H e  a fte rw a rd s  

tra v e lle d  in to  U p p e r  E g y p t ,  N u b ia , a n d  A b y s s in ia .

“  M a k r iz i ,  w h o  d ied  8 4 5  a. H., q u o te s  from  Ib ra h im  A l w a -  

tw a ti  A 1  W a r r a k ,  th a t  th e re  w a s  a  g r e a t  u n c e rta in ty  a b o u t th e  

h is to ry  o f  H e rm e s  o f  B a b e l ; th a t  a cc o rd in g  to  som e a cco u n ts
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ho w a s  o n e o f  th e  seven  k eep ers  in  th e  tem p les, w h o se  b u sin e ss  

i t  w a s  to  g u a r d  th e  sev en  h o u s e s ; a n d  th a t  h e  b e lo n g e d  to  

th e  te m p le  o f  th e  p la n e t M e r c u r y , an d  a cq u ire d  h is  n a m e 

fro m  h is  o ffice, fo r  M e r c u r y  s ig n ifies  in  th e  T e ra d a m ia n  

la n g u a g e  H e rm e s. H e  is  a lso  sa id  to  h a v e  re ig n e d  in  E g y p t .  

I t  is  added  th a t  h e  w a s  ren o w n e d  fo r  h is  w is d o m ; a n d  th a t 

h e  w a s  b u rie d  in  a  b u ild in g  c a lle d  A b o u  H e r m e s ; a n d  th a t  

h is  w ife , o r , a cco rd in g  to  Borne o th e r  a cco u n ts , h is  son  a n d  

su ccesso r, w a s  b u ried  in  a n o th e r ; an d  th a t  th e se  tw o  m o n u 

m en ts w e r e  th e  p y ram id s, an d  w e r e  ca lled  H a ra m a n .

“  M a k r iz i  q u o te s  from  a n o th er a u th o r, th a t  th e  c o n s tru c tio n  

o f  th e  tw o  p y ra m id s to  th e  w e stw a rd  o f  F o e  ta t  ( C a ir o )  w a s 

co n sid ered  o n e o f  th e  w o n d ers o f  th e  w o r ld ; th a t  t h e y  w e re  

sq u ares o f  fo u r  h u n d red  c u b its , a n d  fa ce d  th e  ca rd in a l po in ts. 

O n e  w a s su p posed  to  h a v e  b e e n  tb e  to m b  o f  A g a th o d s e m o n ; 

th e  o th e r  th a t  o f  H e rm e s , w h o  re ig n e d  in  E g y p t  fo r  1000 
y e a r s ; b o th  o f  th em  w e re  sa id  to  h a v e  b een  in sp ire d  perso n s, 

an d  to  h a v e  b e e n  e n d o w ed  w ith  p ro p h etic  p o w ers. T h a t  

a cc o rd in g  to  o th e r  a cco u n ts , th e se  m on u m en ts w e r e  th e  to m b s 

o f  S h ed d a d  B e n  A d ,  an d  o f  o th e r  m o n arch s w h o  c o n q u e re d  

E g y p t .

“  M a k r iz i  co n clu d es b y  s a y in g  th a t  e v e r y  th in g  co n n e cte d  

w ith  th e  p y ra m id s w a s m y sterio u s, and  th e  trad itio n s re sp e ct

in g  th e m  v a rio u s  and  c o n t r a d ic to r y ; a t  th e  sam e t im e  th a t  

t h e y  com m an d ed  su ch  a d m iratio n  and  asto n ish m en t th a t  th e y  

w e r e  a c tu a lly  w o rsh ip p ed .

“  A 1  A k b a r i  s a y s  th e  Sabseans p e rfo rm  p ilg rim a g e s  to  th e  

p y ra m id s , an d  s a y , ‘  A b o u  C h a w l, w e  h a v e  fin ish ed  o u r  v is it  

to  th e e .’  ”

C o lo n e l C h e s n e y  d isco v e re d  m a n y  p y ra m id s  in  S y r ia  to  

w h ic h  p ilg rim a g e s  w e re  p erfo rm ed .

S p re n g e r  in fo rm s u s th a t  U n s c o u s k i m en tio n s, in  M id le r ’s 

“  S a m m lu n g  R u s s ic h e r  G e s c h ic h te  erstes S tü c k ,”  p . 1 4 4 , th a t 

h e  w itn esse d  th e  ce le b ra tio n  o f  th e  n e w  y e a r  b y  th e  L a m a s  

o f  th e  C a lm u c s  in  th e  fo llo w in g  m an n er. “ A  te n t  o f  C h in e se  

c lo th  w a s p itch ed  in  an  o p en  sp ace m a rk ed  o u t w ith  r e d  lin e s , 

to  w h ich  th e  p r ie st  cam e in  p ro cessio n , from  th e  w e s tw a r d , 

w ith  h is a tte n d a n ts , a m o n g st w h o m  s ix  m a n y is  ( y o u n g  p r ie s ts )
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c a r r ie d  sa cred  stan d ard s, ea ch  o f  th e m  b e in g  su p p o rted  b y  

p erso n s in  red  g a rm e n ts , b e a rin g  a  m o d el o f  a  p y ra m id  and 

tw o  la r g e  t r u m p e t s ; and  th e n  f i f ty  o th ers, in  y e llo w  d resses, 

p reced e d  w ith  d ru m s an d  cy m b a ls  th e  r e s t  o f  th e  p riests , w h o  

w e r e  g u a rd e d  b y  arm ed  C a lm u c s . T h e  p rocessio n  m oved  

ro u n d  th e  te n t, an d  th e n  assem bled  in  th e  sp ace  b efo re  it , 

w h e re  th e  m odels o f  th e  p y ra m id s w e re  p la ce d , w h ich  th e  

p r ie s t  w o rsh ip p ed  b y  p ro stra tin g  h im s e lf  th ree  tim es on  th e  

g r o u n d .”

S p r e n g e r  a lso  m en tio n s, th a t  in  th e  S y r ia n  C h ro n ic le  o f  

B a r  H ebraeua (tra n s la te d  in to  L a t in  b y  B u r n s )  E n o c h  is  said 

t o  h a v e  in v e n te d  le tte r s  an d  a r c h it e c t u r e ; u n d e r  th e  t it le  o f  

T r is m e g is tu s , o r  o f  H e rm e s, to  h a v e  b u ilt  m a n y  c itie s  and  

e sta b lish e d  la w s , to  h a v e  ta u g h t  th e  w o rsh ip  o f  G o d  and 

a stro n o m y , to  g iv e  a lm s a n d  tith e s , to  o ffe r  u p  firs t-fru its , 

lib a tio n s , & c ., to  a b sta in  fro m  u n la w fu l foo d  and d ru n k en n ess, 

a n d  to  k e e p  fa sts  a t  th e  r is in g  o f  th e  su n , on  n e w  m oons, and 

a t  th e  a sce n t o f  th e  p la n e ts. H is  p u p il w a s A g ath o d sem o n  

( S e t h ) :  a cc o rd in g  to  o th e r  a cco u n ts , A s c le p ia d e s , a  k in g  

re n o w n e d  fo r  w isd om , w h o , w h e n  E n o c h  w a s  tra n s la te d , se t  u p  

a n  im a g e  in  h o n o u r o f  h im , an d  th e re b y  in tro d u ce d  id o la try . 

T h e  E g y p t ia n s  a re  su p p osed  to  b e  d escen d ed  fro m  th e se  

perso n s. A c c o r d in g  to  H a d g i  W a lfa h , th e y  d e riv e d  th e ir  

k n o w le d g e  fro m  th e  C haldsean s, w h o  a re  sa id  to  h a v e  b e e n  th e  

sa m e as th e  P e rs ia n  m a g i, an d  to  h a v e  o r ig in a lly  co m e fro m  

B a b y lo n . T h e  sta tu e s  o f  th e  G r e c ia n  H e rm e s, w h ich  seem  

t o  a g r e e  in  n am e w ith  th e  p y ra m id s (H a r a m ), w e re  n o t 

im a g es, b u t  sy m b o ls  o f  th e  D e i t y ,  and  o f  th e  g e n e ra tiv e  p r in 

c ip le  o f  n a tu re , in  th e  form  o f  o b elisk s. S ta tu e s  o f  th is  k in d , 

s a cre d  to  H e rm e s, w e re  e re c te d  b y  th e  G r e e k s  in  h o n o u r o f  

d is tin g u ish e d  h e r o e s ; an d  th e  sam e a lle g o r ica l a llu sio n  m ig h t 

h a v e  been  k e p t  in  v ie w  w h en  th e  p yram id s w e re  c o n s tru c te d  

as to m b s. T h e  E g y p tia n  a cc o u n t, h o w e v e r , o f  H e rm e s  is 

v e r y  o b scu re .

“  W e  a re  a ll a cq u a in te d ,”  sa y s  G lid d o n , “  w ith  th e  w o n d er 

o f  th e  w o rld  —  th e  e tern a l p y ra m id s, w h o se e x is te n c e  asto u n d s 

o u r  cre d e n c e , w h ose a n tiq u ity  h as b een  a  d ream , w h o se ep och  

is  a  m y s te r y . W h a t  m on u m en ts on  ea rth  h a v e  g iv e n  riseVOL. i. T
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t o  m o re  & U e > , g w a h t i i m .  erro r* , iB a r io n s , s a d  m is

co n cep tio n s

T b e  o o a t a t t  o f  th e  p y ra m id  o f  C h e o p s  in  c n h ie  fe e s  

=  ?  a re a  b ase  x h a g f a t

=  -j 746* x  4 5 6 = 8 4 3 9 0 4 3 2 .

T h e  m a g n ito d e  o f  th e  e a r th  b e in g  to  th a t  o f  t h e  s o n  as 

1 13 2 8 4 6 0 . T h e n  « 4 5 9 0 4 3 2  -r- b y  1 3 2 e 4 6 0 = 6 4  c u b ic  fe e t

fo r  th e  m a g n ito d e  o f  th e  e a rth  co m p ared  t o  th e  c o n t f t  o f  

t h e  w h o le  p y ra m id , w h ic h  rep resen ts  th e  m ag n it o d e  o f  th e  

s o n ; a n d  6 4  c u b ic  fe e t  =  4  fe e t  c o b e d  =  a  c u b e  h a r in g  th e  

r id e  =  4  fee t.

C o o  te lle  a s y s  th e  sto n es o f  t h e  p y r a m id  se ld o m  c x r e cd  

9  fe e t  b y  6} .  S upposin g  th e  b re a d th  to  e q u a l t h e  d e p th ,

th e n  th e  c o n te n t o f  su ch  a  s to n e  w iD  =  9  x  6*5 =  3 8 0  c o h ie  

fe e t , a n d  6 4  x  6 =  3 8 4 ;  so  d ie  sto n e  o f  3 8 0  c u b ic  fe e t  w e a ld  

= 6  t im e s  t h e  m a g n ito d e  o f  th e  e a r th  =  3 0 0  tim e s  t h e  m a g 

n itu d e  o f  t h e  m o o n ; fo r  th e  m a g n ito d e  o f  th e  m o o n  is  t o  th e  

m a g n ito d e  o f  t h e  e a r th  aa -02 : 1 ,  o r  a s  3̂  : 1 .

T h u s  th e  m a g n ito d e  o f  t h e  e a rth  w o u ld  b e  re p re s e n te d  b y  

a  c u b ic  sto n e  h a r in g  th e  le n g th  o f  th e  sid e =  4  f e e t ,  o r  c o n 

te n t  =  6 4  c u b ic  fe e t. T b e  m a g n itu d e  o f  th e  m oon  w o o h l  b e  

rep rese n te d  b y  a  c u b ic  sto n e  h a r in g  th e  le n g th  o f  t h e  r id e  

=  1*08 fe e t , o r  c o n te n t =  1*28 c u b ic  f e e t  T h e  m a g n itu d e  o f  

th e  so n  w o u ld  b e  re p re se n te d  b y  th e  c o n te n t o f  th e  w h o le  

p y ra m id , w h ic h  e q u a ls  n e a r ly  70,000,000 tim es 1*28 c u b ic  

fe e t , o r  70,000,000 tim e s  th e  m a g n itu d e  o f  th e  m oon .

S u c h  is  th e  r e la t iv e  m a g n itu d e s  o f  th e  tw o  m o st co n 

sp icu o u s o f  th e  h e a v e n ly  b od ies as  seen  fro m  th e  ea rth .

B y  th is  m ean s o f  co m p a riso n  som e c o n c e p tio n  m a y  b e  

fo rm e d  o f  th e  en o rm o u s m a g n itu d e  o f  th e  g r e a t  lu m in a ry  

p la ced  in  th e  c e n tre  o f  th e  so la r  s y s tem .

T h e  d ia m e te r  o f  th e  ea rth  -  =  7926 mil«»
T h e  d ia m e ter  o f  th e  so n  -  =  882000 „

T h e  m ean  d ista n ce  o f  th e  e a rth  fro m  

th e  su n  -  -  -  -  =95000000 „
H e n c e  th e  m ean  d is ta n ce  o f  th e  e a rth  from  th e  su n  w il l  

=  2 1 5 ^  sem i-d iam eters o f  th e  sun.
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B y  th e  ta b le s  o f  A r a g o  th e  d ia m e te r  o f  th e  su n  is  to  th e  

d ia m e te r  o f  th e  e a rth  :: 109*93 ; 1 ,  o r  sem i-d iam eters as 

2 19 *8 6  : 2 . •

B y  H e rs c h e l’s  th e y  a re  a b o u t 222 : 2.

T h u s  b y  su p p o sin g  2 s te p s  to  rep re se n t th e  sem i-d ia m e ter  

o f  th e  e a rth , th e n  a b o u t 220 w o u ld  re p re se n t th e  sem i

d ia m e te r  o f  th e  su n , i f  th e  ste p s  w e r e  a ll  e q u a l in  h e ig h t.

B y  co m p a rin g  th e  c o n te n t o f  th e  w h o le  p y ra m id  from  th e  

b ase  to  th e  a p e x  w ith  th e  c o n te n t o f  th e  p a rt w a n tin g  from  

th e  p la tfo rm  to  th e  a p e x , i f  i t  c o u ld  b e  fo u n d , a n d  th e n  com 

p a r in g  th e  w h o le  p y ra m id  w ith  th e  sun  a n d  th e  p a r t  w a n tin g  

w ith  a  p la n e t, som e co n cep tio n  m ig h t b e  fo rm ed  o f  th e  

d im en sio n s o f  th a t  p la n e t.

T h e  c o n te n t o r  m a g n itu d e  o f  p y ra m id  oc th e  c u b e  o f  th e  

a x is  o r  h e ig h t.

T h e  m a g n itu d e  o f  th e  su n  an d  p la n e ts  «  th e  c u b e  o f  th e ir  

sem i-d ia m eters.

I t  w ill  b e  seen , fro m  th e  d iscre p a n cie s  o f  th e  va rio u s m ea

su rem en ts o f  th e  p la tfo rm , h o w  u n s a tis fa c to ry  m u st b e  th e  

estim a te  o f  th e  p a rt w a n tin g  fro m  th e  p la tfo rm  to  th e  a p e x  

o f  th e  p y ra m id .

N o u e t  an d  h is  c o lle a g u e s  m a k e  th e  h e ig h t  fro m  th e  p re

s e n t p la tfo rm  to  th e  a p e x  e q u a l 1 9  fe e t  F re n ch .

C o u te lle  m a k e s  th e  sid e o f  th e  p la tfo rm  e q u a l 3 2  fe e t. 

T a k in g  th e  h e ig h t  to  th e  sid e  o f  th e  base as  5  : 8 w o u ld  m a k e  

th e  h e ig h t  fro m  th e  p la tfo rm  to  th e  a p e x  =  £ 3 2  =  20 f e e t  

T h e  le a st h e ig h t  o f  th e  step s =  1 *686 fe e t. I f  so, th e  w h o le  

n u m b er  o f  s te p s  from  th e  base to  th e  a p e x  w o u ld  b e  b e tw e e n  

2 1 5  a n d  220.

T h u s  th e  p a r t  w a n tin g  fro m  th e  p la tfo rm  co m p ared  to  th e  

w h o le  p y ra m id , w ill  b e  a b o u t 100 t im e s  th e  m a g n itu d e  o f  th e  

e a rth  com p ared  to  th e  m a g n itu d e  o f  th e  su n . O r  i t  w o u ld  

e x c e e d  th e  m a g n itu d e  o f  U r a n u s , an d  b e  less th an  th e  m a g 

n itu d e  o f  N e p tu n e  co m p ared  w ith  th e  m a g n itu d e  o f  th e  

sun .

T h e  d ia m e te r  o f  J u p it e r  is  to  th e  d ia m e ter  o f  th e  sun  

:: 11* 5 6  : 109*93, w h ic h  is  n e a rly  as 1 10. I f  th e  p y ra m id

w e r e  su p p o se d  to  b e  tru n c a te d  a t  on e te n th  th e  h e ig h t from
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th e  a p e x , th e  p a rt so  c a t  o f f  w o u ld  re p re s e n t th e  m a g n itu d e  

o f  J u p ite r ,  th e  m a g n itu d e  o f  t h e  su n  b e in g  re p re se n te d  b y  

th e  w h o le  p y ra m id .

B y  th is  m ean s th e  m a g n itu d e  o f  th e  m oon a n d  o f  J u p ite r , 

th e  g r e a te s t  o f  th e  p la n e ts , h a v e  b een  co m p ared  w ith  the 

m a g n itu d e  o f  th e  sun .

T h e  m a g n itu d e  o f  J u p ite r  e x c e e d s  th a t  o f  th e  e a r th  a b o u t 

13 0 0  tim es. T h e  m a g n itu d e  o r  b u lk  o f  th e  su n  eq u als 

1 3 8 4 4 7 2  tim e s  th a t  o f  th e  ea rth . T h e  d ia m e te r  o f  th e  sun 

=  1 1 1  t im es th e  d ia m e te r  o f  th e  ea rth . T h e  d ia m e te r  o f  the 

m oon  e q u a ls  a b o u t i  th e  d ia m e te r  o f  th e  ea rth .

T h e  m a g n itu d e  o f  th e  m oon  e q u a ls  j ^ t h  p a r t  t h a t  o f  the 

ea rth . T h e  m a g n itu d e  o f  th e  su n  e x c e e d s  1^  m illio n  tim es 

th a t  o f  th e  e a rth , an d  e q u a ls  a b o u t 7 0  m illio n  tim e s  th e  b u lk  

o f  th e  m o o n , o r  a b o u t 1000 t im es th e  b u lk  o f  J u p it e r .

T h e  o b jec tio n s  to  th is  ca lc u la tio n  w il l  b e , th a t  a lth o u g h  

th e  n u m b e r  o f  step s fro m  th e  b a se  to  th e  a p e x  o f  t h e  p y ra m id  

m a y  b e  a d m itted  to  e q u a l th e  n u m b er  o f  sem i-d ia m e ters  o f  

th e  su n , y e t  th e  ste p s, b e in g  u n e q u a l in  h e ig h t, ca n n o t 

rep rese n t th e  sem i-d iam eters.

S o  it  w ill  b e  r e q u is ite  to  sh o w  h o w  th e  step s m a y  a ll  b e  

rep rese n te d  o f  e q u a l h e ig h t, an d  h o w  t h e y  h a v e  b e e n  m ade 

to  d im in ish  g r a d u a lly  from  th e  b ase  to  th e  s u m m it; so  th a t  

th e  c o n te n t  o f  th e  p y ra m id  b e in g  m a d e to  re p re se n t th e  £  

c irc u m fe re n ce  o f  th e  e a r th , th e  n u m b er o f  step s m ig h t  r e p r e 

se n t th e  sem i-d ia m eter o f  th e  ea rth ’s o rb it. Fig. 5 7 .  A. A l l  

th e  s te p s  o f  th e  e x te r n a l p y ra m id  w i l l  b e  e q u a l in  h e ig h t, 

an d  th e  le n g th  o f  ea ch  s te p  =  th e  d ista n ce  fro m  th e  a p e x , 

su ch  as has b een  d ra w n , in  Fig. 40 , to  rep rese n t th e  v a r ia tio n  

o f  th e  tim e  w h e n  a  b o d y  fa lls  to  th e  c e n tre  o f  fo rce .

Fig. 5 7 .  a. M a k e  th e  p ro d u ced  p e rp en d icu la r  h e ig h t  o f  

th e  p y ra m id  o f  C h e o p s  e q u a l th e  sid e o f  th e  base. J o in  th is  

p e rp en d icu la r  w ith  th e  sid e o f  th e  base. T h u s  a  tr ia n g le  w ill  

b e  fo rm ed  e x te r io r  to  th e  p y ra m id . D iv id e  th e  sid e o f  th is  

tr ia n g le  in to  as  m a n y  e q u a l p a rts  as th e  re q u ire d  n u m b e r  o f  

step s o f  th e  p y ra m id . I n  th e  fig u r e  th e  n u m b er  o f  s te p s  o n ly  

eq u a ls  20.

F r o m  th e  e q u a l d iv is io n s  o f  th e  sid e o f  th e  tr ia n g le  d r a w
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lin e s  to  th e  ce n tre  o f  th e  b ase, w h ic h  w ill  c u t  th e  tr ia n g le  

form ed b y  th e  sid es o f  th e  p y ra m id  in to  as m a n y  u n eq u a l

p arts. F r o m  th ese p o in ts o f  in te rse ctio n  d ra w  lin e s p a ra lle l 

to  th e  base. T h e  d ista n ce  b e tw e e n  th ese  lin e s w ill  be th e  

h e ig h t  o f  th e  series o f  step s o r  te rraces  o f  th e  p y ra m id , w h ich  

g r a d u a lly  d im in ish  from  th e  b ase to  th e  a p e x , an d  a p p a re n tly  

in  th e  sam e ra tio  as th e  step s o f  th e  p y ra m id  o f  C h e o p s  d e

crease ; fo r , a cco rd in g  to C o u te lle , th e  g r e a te r  h e ig h t is  4*628 

fe e t , a n d  th e  le a st 1*686 fee t.
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T h e  h e ig h t  o f  th e  e x te r io r  tr ia n g le  =  th e  r id e  o f  t h e  base 

o f  th e  p y ra m id  =  th e  r id e  o f  th e  c irc u m s c rib in g  s q u a r e  o f  

th e  tr ia n g le . T h e  B quare o f  th e  h e ig h t  o r  r id e  o f  t h e  sq u are  

=  th e  a re a  o f  th e  b ase . T h e  c u b e  o f  th e  r id e  =  3  tim e & th e  

c o n te n t o f  a  p y ra m id  h a v in g  th e  h e ig h t  =  r id e  o f  b a s e  =  16  

p le th ro n s.

A l l  th e  te rra ce s  o f  w h ic h  w i l l  b e  o f  e q u a l h e ig h t  i f  lin es 

b e  d ra w n  p a r a lle l to  th e  b a se  fro m  th e  e q u a l d iv is io n s  o f  the 

sid e  o r  p e rp e n d icu la r  o f  tr ia n g le .

T h u s  w e  sh a ll h a v e  th e  o u tlin e  o f  a  p y ra m id  h a v in g  th e  

sid e o f  th e  b ase  =  th e  h e ig h t, an d  ea ch  te rra c e  o f  e q u a l 

h e ig h t. T h e  n u m b e r  o f  te rra c e s  o f  e q u a l h e ig h t  w o u ld  re

p rese n t th e  n u m b e r  o f  se m i-d ia m e ters o f  th e  su n  th a t  e q u a l 

th e  d ista n ce  o f  th e  su n  fro m  th e  earth .

W h e n  th e  e x te r io r  tr ia n g le  is  e q u ila te ra l, th e  h e ig h t  o f  th e  

g r e a te s t  a n d  le a s t s te p  w il l  b e  in  a  less  r a tio  th a n  w h e n  th e  

h e ig h t  o f  th e  tr ia n g le  =  th e  sid e  o f  th e  base.

W h e n  th e  e x te r io r  tr ia n g le  is  m ade e q u a l th e  in c lin e d  rid e  

o f  th e  p y ra m id , th e  ra tio  b e tw e e n  th e  g r e a te s t  a n d  le a st 

s te p  w ill  b e  s t i l l  less.

H e ro d o tu s  m akes th e  h e ig h t  o f  th e  p y ra m id  to  e q u a l th e  

sid e o f  th e  base.

I n  o rd e r  th a t  a  p y ra m id  m ig h t rep rese n t t im e , w e  su p 

p o sed  a  b o d y , iu  d escen d in g  fro m  th e  ea rth  to  th e  s u n , to  

d escrib e  a  \  d ia m e te r  o f  th e  su n  in  th e  tim e  c o rre sp o n d in g  to  

a  stra tu m  o r  te rra c e  o f  th e  p y ra m id , th e  ste p s  o r  te rra ce s

b e in g  a ll  e q u a l in  h e ig h t, an d  v e lo c ity  «

B u t  th e  ste p s o r  te rra c e s  o f  th e  G r e a t  P y r a m id  a re  u n 

e q u a l in  h e ig h t, d e cre a s in g  fro m  th e  b ase  to  th e  a p e x ; 

th e re fo re  th e  tim e  o f  d e s c r ib in g  a  £  d ia m e ter  o f  th e  su n  w ill  

d ecre ase  in  a  g r e a te r  ra tio  th a n  w h e n  th e  v e lo c ity  w a s su p 

posed  to  <X

S o  th e  te rra ce s  o f  th e  p y ra m id  m ig h t d en o te  th a t  a  b o d y  

fa ll in g  to  th e  c e n tre  w a s  a c te d  u p o n  b y  a  fo rce  w h ich  p ro 

d u ced  a  v e lo c ity  th a t  v a r ie d  in  a  g r e a te r  in v e rse  ra tio  th a n  D*.
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T h e  p y ra m id  o f  C h e o p s m ig h t  b e  c a lle d  th e  p y ra m id  o f  th e  

S u n , as  i t  d en o tes th e  tim e  o f  d e sc e n t fro m  th e  ea rth  to  th e  

su n . T h e  n u m b e r  o f  step s a cco rd  w ith  th e  n u m b er  o f  £  

d ia m e ters  o f  th e  su n , w h ic h  =  th e  ■ £- d ia m e ter  o f  th e  e a rth ’s 

o rb it , a n d  th e  p y ra m id  its e lf  =  th e  $ c irc u m fe re n ce  o f  th e  

ea rth .

L e s s  p y ra m id  =  p y ra m id  o f  C h eo p s.

H e ig h t  o f  less  p y ra m id  =  % s id e o f  base.

H e ig h t  o f  g r e a te r  p y ra m id  =  sid e  o f  base.

S in c e  th e ir  bases a re  e q u a l, th e ir  c o n te n ts  w ill b e  as th e ir  

h e ig h ts .

T h e r e fo re  tim e o f  d escen t to  c e n tre , w h en  v e lo c ity  k  in  a  

g r e a te r  in v e rse  ra tio  th a n  d2, w ill b e  to  tim e o f  d e sce n t to

c e n tre , w h e n  v e lo c ity  a c i  :: less  p y ra m id  : g r e a te r  p y ra m id

:: i : 1:: 5 : 8.
O r  tim e  o f  d e sce n t to  c e n tre  b y  th e  fo rce  o f  g r a v it y  w il l  

=  a  tim e  o f  d escen t w h en  v e lo c ity  «  - i .

I f  th e  n u m b e r  o f  step s th a t  rep re se n t th e  n u m b e r  o f  a  

d iam e ters o f  th e  su n , th a t  e q u a l th e  -J- d ia m e te r  o f  th e  o rb it  

o f  th e  e a rth , w e re  e q u a l th e  n u m b er o f  -J- d iam eters o f  th e  

e a rth  th a t  e q u a l th e  d ia m e ter  o f  th e  s u n ; th e n  th e  steps 

m ig h t in d ic a te , n o t  o n ly  th e  d ista n ce  o f  th e  ea rth  from  th e  

su n  in  term s o f  th e  su n ’s  d iam eter, b u t  a lso  th e  d ista n ce  o f  

th e  ea rth  from  th e  su n , and  th e  d ia m e ter  o f  th e  su n  in  term s 

o f  th e  d ia m e te r  o f  th e  ea rth .

D ia m e te r  o f  th e  ea rth  : d ia m e te r  o f  th e  sun

:: 1 : 109*93 ( A r a g o )  

s a y  as  1 : 109*5

2 x  1 0 9 * 5 = 2 1 9 ,  o r  2 1 9  sem i-d iam eters o f  th e  ea rth  =  d ia 

m e te r  o f  th e  sun .

2 1 9  x  i  d iam e ter  o f  th e  su n ,

=  2 1 9  x  £ 3 1 4 9 4 9  =  3 4 4 8 6 9 1 5  le a g u e s  F r e n c h  

an d  3 4 5 1 5 0 0 0  lea g u e s

=  th e  m ean d istan ce  o f  th e  earth  from  th e  sun.
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A g a in  2 1 9  sem i-d ia m eters o f  th e  e a rth  =  d ia m e te r  o f  th e  sun 

2 1 9  x  } d ia m e te r  o f  th e  e a r th  =  J d iam . o f  t h e  sun , 

th erefo re  2 1 9  x  2 1 9  x  \ d ia m e te r  o f  th e  e a rth

=  2 1 9  x  | d ia m e ter  o f  th e  e a rth  =  ^ d ia m e te r  o f  th e  

e a rth ’s  o rb it.

I f  2 1 9  sera i-d iam eters o f  th e  e a rth  =  d ia m e te r  o f  th e  su n , 

and 2 1 9  „  „  su n  =  4  d ia m e te r  o f  th e

e a rth ’s  o r b it ,

2 1 9  q u a rte r  d iam eters o f  th e  e a rth  =  £ d ia m e te r  o f  th e  sun  

th en  2 19 *  „  „  earth

= 2 1 9  sem i-d ia m e ters o f  th e  su n  

=  sem i-d ia m eter o f  th e  o rb it  o f  th e  ea rth .

T h u s  th e  sq u a re  o f  th e  n u m b e r  o f  d ia m e ters  o f  th e  e a rth  

th a t e q u a l th e  d ia m e te r  o f  th e  su n  w ill  e q u a l a s  m a n y  q u a r te r  

d ia m e te rs  o f  th e  e a rth  a s  e q u a l th e  se m i-d ia m e te r  o f  th e  

ea rth ’s  o rb it.

A ls o  th e  n u m b e r  o f  sem i-d iam eters o f  th e  e a rth  th a t  e q u a l 

th e  d ia m e ter  o f  th e  su n  w ill  e q u a l a s  m a n y  sem i-d ia m e ters  

o f  th e  su n  a s  e q u a l th e  sem i-d ia m e ter  o f  th e  e a rth ’s  o r b it . 

H e n c e  th e  fo llo w in g  p r o p o rt io n s :—

2 1 9  : 1 d ia m e te r  o f  th e  e a r t h :: 2 1 9 *  : £ d ia m e ter  o f  th e  su n , 

o r  1 : $ „  „ *  : : 2 1 9  : d ia m e te r  , .

A ls o  j  d ia m e ter  o f  th e  e a rth  d ia m e te r  o f  th e  s u n :: ± d ia 

m e te r  o f  th e  su n  1 ^ d ia m e te r  o f  o rb it o f  th e  e a r th , 

o r  } d ia m e te r  o f  th e  e a rth  : i  d ia m e ter  o f  th e  s u n :: d ia 

m e te r  o f  th e  su n  -{■  d ia m e ter  o f  th e  o rb it o f  th e  e a rth .

I f  109*5 x  £ d ia m e te r  o f  th e  e a rth  =  j  d ia m e te r  o f  th e  su n

109*5 x  d ia m e te r  o f  th e  su n  =  j  d ia m e te r  o f  th e  o rb it

109*5 x  d ia m e te r  o f  th e  ea rth  =  £ „

o r  d ia m e te r  o f  th e  e a rth  : d ia m e te r  o f  th e  s u n :: d ia m e te r  o f  

th e  s u n :: }  d ia m e te r  o f  th e  orb it.

T h e  d ista n ce  o f  th e  m o o n  from  th e  e a rth  is  a b o u t 109*5 

d iam e ters o f  th e  m oon.

H e n c e  d ia m e te r  o f  th e  m o o n  : j  d iam e ter  o f  th e  o r b it  o f  
th e  m o o n : : d ia m e ter  o f  th e  e a r th  ! d ia m e te r  o f  th e  s u n : :  

d ia m e te r  o f  th e  su n  : }  d ia m e ter  o f  th e  o rb it o f  th e  e a rth . 

C o m p a re  2 1 9 ,  th e  a ssu m ed  n u m b er  o f  i- d ia m e ters , w ith
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th e  n u m b er o f  ^ d iam eters o f  th e  ea rth  th a t e q u a l th e  d ia m e te r  

o f  th e  su n , an d  w ith  th e  n u m b e r  o f  \ d ia m e te rs  o f  th e  su n  

th a t  e q u a l th e  ^  d ia m e te r  o f  th e  o r b it  o f  th e  ea rth .

A c c o r d in g  to  H e rs c h e l,

D ia m e te r  o f  ea rth  : d ia m e te r  o f  su n  :: 7 9 2 6  : 882000,

o r  as  1 : 1 1 1 - 2 6 .

D ia m e te r  o f  th e  su n  : m ean  d ista n ce  o f  th e  e a rth  fro m  th e  

su n  :: 8 8 200 0 : 95000000 m iles, 

o r  as  1 : 1 0 7 - 7 1  „

T h e n  2 x  1 1 1 - 2 6  =  2 2 2 -5 2

and 2 x  10 7 -7 1  =  2 15 -4 2

2 )4 3 7 -9 4

2 18 -9 7

O r  2 2 2 -5 2  sem i-d ia m e ters o f  th e  e a rth  =  d ia m e te r  o f  su n , 

and  2 15 -4 2  sem i-d iam eters o f  th e  su n  =  £  d ia m e te r  o f  th e  

o r b it  o f  th e  ea rth .

H e r e  th e  m ean n u m b e r  =  2 1 8 -9 7 , 

th e  assum ed n u m b er  =  2 19 -5 .

B y  A r a g o ’s ta b le s ,

D ia m e te r  o f  th e  ea rth  : d ia m e te r  o f  su n  :: 1 : 10 9 -9 3

D ia m e te r  o f  th e  e a rth  =  2 8 6 5  le a g u e s  F r e n c h .

T h e  d ia m e te r  o f  th e  su n  is  n o t  g iv e n  in  le a g u e s ;  b u t  

109-93 x  2 8 6 5  =  3 1 4 9 4 9 -4 5  le a g u e s  fo r  th e  d ia m e te r  o f  th e  

su n .

M e a n  d ista n ce  o f  th e  ea rth  from  su n  =  3 4 5 15 0 0 0  le a g u e s ;

3 4 5 15 0 0 0  -7- 3 1 4 9 4 9 -4 5  =  10 9 -58  =  th e  n u m b e r  o f  d ia 

m eters o f  th e  su n  th a t  e q u a l th e  m ean  d ista n ce  o f  th e  earth  

from  th e  sun .

T h e n  10 9 -9 3  x  2 =  2 19 -8 6  

a n d  10 9 -58  x  2  =  2 1 9 - 1 6  

2 ) 439-02 

2 1 9 -5 1

O r  2 19 -8 6  sem i-d ia m e ters o f  th e  ea rth  =  d ia m e te r  o f  su n , 

a n d  2 1 9 -1 6  sem i-d ia m eters o f  th e  su n  =  £ d ia m e te r  o f  th e  

o r b it  o f  th e  earth .

T h e  m ean  n u m b er  h ere  =  2 1 9 -5 1  

th e  assum ed n u m b er  =  2 1 9 .
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B y  H c n c b d 's  ta b le s  th e  n u m b e r  o f  a  d ia m e te rs  o f  the 

e a rth  th a t e q u a l th e  d ia m e te r  o f  th e  su n  e x c e e d s  b y  7 * 1  the 

n u m b e r  o f  }  d ia m e ters  o f  th e  su n  th a t e q u a l th e  |  d ia m e te rs  

o f  th e  o rb it  o f  th e  e a r t h ; b u t  th e  m ea n  =  2 18 *9 7.

B y  A r a g o  s  ta b le s  th e  n u m b e r  o f  }  d iam e ters o f  t h e  e a rth  

th a t e q u a l th e  d ia m e te r  o f  th e  s u n  m a y  b e  sa id  t o  e q u a l  th e  

n u m b e r  o f  a  d ia m e ters  o f  th e  s u n  th a t  e q u a l th e  }  d ia m e te rs  

o f  th e  o rb it  o f  th e  e a r t h : th e  m ea n  b e in g  2 19 *4 8 .

T h e  a ssu m ed  n u m b e r, 2 1 9 ,  e q u a ls  t h e  n u m b e r  o f  }  d ia m e t ers 

o f  th e  e a rth  th a t e q u a l th e  d ia m e te r  o f  th e  s u n , a n d  th e  

n u m b e r  o f  }  d ia m e te rs  o f  th e  su n  th a t  e q u a l t h e  i  . I j m i t O w  

o f  t h e  o r b it  o f  th e  e a rth .

2 1 9  x  \ d ia m e te r  o f  th e  e a rth

= 2 l 9 *  x  a 79 4 6  =  »5 0 0 4 7 2 1
a n d  9 S X W O  m iles

=  th e  m ean  d is ta n c e  o f  th e  e a rth  fro m  th e  s u n  < IlmcJttf); 
b u t  2 1 9  x  a  d ia m e ter  o f  t h e  e a rth  « i 3  n o t e q u a l th e  d ir  m e te r  

o f  t h e  s u n ; fo r  i t  a v o i d  r e q u ir e  22 2*52 s e n i- d x a m e m s  o f  th e  

e a r th  to  e q u a l th e  d ia m e te r  o f  th e  s e n ; o r  22 2 *52  x  j  7 9 2 6  

to  e q u a l S r f b W  m iles.

T h e r e  ap p ears to  b e  a  <ESenen*e i s  th e  a k u k x a s  o f  th e s e  

taro  a stro n o m ers th e  d ia m e ters  o f  t h e  e a r th , s u n ,

a n d  e d i t  o f  t h e  ea rth . P o s s ib ly  th e  r a r e  th a t co n s tru c te d  

th is  p y ra m id  m ig h t h a v e  fo u n d  a  d rffjm fay  i s  agraeh u *  a s  to  

th e  c o m p a ra tiv e  d ia m e te rs  o f  th e  e a r th , su n , a n d  m b it o f  th e  

e a r th , a n d  s o  le f t  th e  p y ra m id  tru n c a te d , o r  in aon qitate .

T h is  jy r s m id a l  m o n u m e n t, p ro b a b ly  a  te m p le  d e d icate d  to  

th e  S u n  b y  th e  S a lm a n s  w h o  wcnsfcnpped th a t g h tn o n s  m b , 

th e  a tte n d a n t p la n e ts , a n d  s id erea l sy ste m , p ro v e s  th a t  a  h ig h ly  

d ev elo p e d  m riB sataan  fro s te d  a n te rio r  to  R o m a n  nr G r a o ia a  

atm aqxm y. M a n e sh o  s a y s  th a t V e n e p b e s  b n ih  p y r a m id s  in  

th e  secon d  d y n a s ty . L e p s m s  m a k e s  th e  fo u r th  hSam ethatnc 

d y n a s ty  t o  b e g in  S 40 0  year«  R. c . T b s  la s t d y n a s ty  o f  th e  

old  k in g s , w h ic h  en d ed  w h h  th e  in vasio n  o f  th e  H y k s e s ,  

12(X> y e a n  b e fo re  H o m e r , w a s  th e  T w elfth  'M un ethran r 

d y n a s tv .

I t  is  in  th e  R asa th a t  w e  m u st lo o k  fo r  a  d ev e lo p m e n t
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o f  sc ien ce  an d  c iv ilisa tio n  su ch  as th e  p y ra m id s  p ro v e  to  h a v e  

e x is te d  a t  v e r y  rem o te  ep och s in  E g y p t  and  B a b y lo n .

S t i l l  fu r th e r  e a st, C h in a , th a t  lo n g  sec lu d ed  em p ire , cla im s 

a n  a n tiq u ity  fo r  sc ie n ce  w h ic h  h a s lo n g  b e e n  d o u b ted  b y  

E u ro p e a n s . H e r  c la im  to  a n tiq u ity  o f  c iv ilis a tio n , w h ic h  

n o n e can  d isp u te , d a tes a n te rio r  to  th e  d a w n  o f  E u ro p e a n  

h is t o r y ;  w h ic h  c iv ilisa tio n  has c o n tin u e d , w ith  l i t t le  in te r 

ru p tio n , fo r  th o u san d s o f  y e a rs , to  th e  p re se n t a g e .

B e fo r e  le a v in g  th is  s u b je c t, le t  u s  t r y  i f  th e  £  d ia m e ter  o f  

th e  m oon’s  o r b it  ca n  b e  ex p ressed  in  te rm s o f  th e  d iam e ters o f  

th e  e a rth  a n d  m oon p ro x im a te ly .
D ia m e te r  o f  ea rth  : d ia m e te r  o f  m oon :: 1 : 0*27 (Arago),

sa y  as  1 : 0*26,

th e n  =  3 -8 5, an d  2 x  3*85 =  7*7;«0
o r  7*7 sem i-d ia m e ters o f  th e  m oon  =  d ia m e te r  o f  th e  earth .

7*7 x  \  d ia m e ter  o f  th e  ea rth  

= 5 9 * 2 9  sem i-d ia m eters o f  th e  e a rth , 

a n d  59*96 43 sem i-d ia m eters o f  th e  e a rth  =  m ean  d ista n ce  

o f  th e  m oon fro m  th e  e a rth  =  2 3 70 0 0  m iles  (Herschel).

S in c e  7*7 x  £  d ia m e te r  o f  th e  e a r th  =  £  d ia m e ter  o f  th e  

m oon ’s  o rb it ,

a n d  7*7 x  ^  d ia m e te r  o f  th e  m oon  =  ^ d ia m e te r  o f  th e  e a r th ,
_ j

. *. 7*7 x  7*7 x  i  d ia m e te r  o f  m oon  =  £  d ia m e te r  o f  o r b it ;

o r  7*7 x i  d ia m e te r  o f  th e  m oon =  -J- d ia m e te r  o f  th e  m oon ’s 

o rb it .

T h u s  th e  sq u a re  o f  th e  n u m b e r  o f  £  d iam eters o f  th e  m oon 

th a t  e q u a l th e  d ia m e ter  o f  th e  ea rth  w ill e q u a l as  m a n y  £ d ia 

m e te rs  o f  th e  e a rth  as e q u a l th e  ¿ d ia m e te r  o f  t h e  m oon ’s o rb it.

O r  th e  c u b e  o f  th e  n u m b er o f  a  d iam eters o f  th e  m oon 

th a t  e q u a l th e  d ia m e ter  o f  th e  e a rth  w ill  e q u a l as  m a n y a  

d ia m e ters  o f  th e  m oon  as e q u a l th e  d ia m e ter  o f  th e  o r b it  o f  

th e  m oon.
7*7 x  }  d ia m e te r  o f  th e  m oon =  d ia m e te r  o f  th e  e a rth ,
_2
7*7 x  £  d ia m e te r  o f  th e  e a rth  =  -J- d ia m e te r  o f  th e  o rb it  

o f  th e  m oon ,
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. - . a  d iam e ter  o f  th e  m oon  : \  d ia m e ter  o f  t h e  e a r th  ::  7*7 

x  d ia m e te r  o f  th e  ea rth  : ^  d ia m e te r  o f  th e  o r b it  o f  th e  m oon.

I f  3*85 d ia m e ters  o f  th e  m oon =  d ia m e te r  o f  th e  e a r th ,
__ i
3*85 x  2  d iam eters o f  th e  e a rth  =  £ d ia m e te r  o f  o rb it

o f  th e  m oon,

3*85 x  2  d iam e ters o f  th e  m oon =  ± d ia m e te r  o f  th e  

o r b it  o f  th e  m oon.

T h e  sq u a re  a n d  c u b e  o f  th e  \  d ia m e te rs  o f  th e  m o o n  are 

u sed  in  th e  c a lcu la tio n  o f  th e  \ d iam eters o f  th e  m oon ’s  o rb it, 

as  th e  1st  and  2n d  p o w e rs  o f  th e  y  d iam eters o f  th e  e a r th  w e re  

u sed  fo r  c a lc u la tin g  th e  J  d iam eters o f  th e  e a rth ’s  o r b it .

I f  7*7 x  \ d ia m e te r  o f  t h e  m oon =  d ia m e ter  o f  th e  ea rth , 

a n d  7*7* x  £  d ia m e te r  o f  th e  e a rth  =  \  d iam e ter  o f  th e  

m oon ’s  o rb it ,

th e n  7*7* x  \  d ia m e ter  o f  th e  m oon  =  \  d ia m e te r  o f  th e  

m oon’s o r b i t

T h e  a re a  o f  th e  m oon ’s  o rb it  w o u ld  in c lu d e  a b o u t 60* o r  

36 0 0  tim es th e  a re a  in c lu d ed  b y  th e  c ircu m fe re n ce  o f  th e  

ea rth .

T h e  \ d ia m e te r  o f  th e  m oon  is  a b o u t £ th e  d ia m e te r  o f  th e  

ea rth . T h e  £  d ia m e te r  o f  th e  m oon ’s  o rb it  is  a b o u t \  th e  

d ia m e te r  o f  th e  su n . S o  th e  d ia m e ter  o f  th e  su n  w i l l  n e a r ly  

e q u a l tw ic e  th e  d ia m e ter  o f  th e  m oon’s o rb it , and  th e  c irc u m 

fe re n ce  o f  the su n  w il l  n e a r ly  in c lu d e  fo u r  tim es th e  a re a  o f  

th e  m oon ’s  orbit.
__j . .
2 1 9  o r  4 7 9 6 1  x  \  d iam . o f  ea rth  =  diam . o f  ea rth ’s o r b it , 

o r  2 3 9 8 0  x  ^ diam . o f  earth  =  „  „  „

an d  6 0  x  {  d ia m e te r  o f  th e  ea rth  =  -J- d ia m e ter  o f  th e  m oon ’s 

o rb it ,

. *. 23 9 8 0  60 =  3 9 9 , sa y  400.

T h e n  th e  d ista n ce  o f  th e  e a rth  from  th e  su n  w ill  e q u a l 

40 0 tim es th e  d ista n ce  o f  th e  m oon  from  th e  earth .

T h e  o th e r  p la n e ta ry  d ista n ces ca n  b e  p ro x im a te ly  ex p ressed  

in  term s o f  th e  d iam e ters o f  th e  su n  and p lan ets.

“  A n  o rac le  a p p o in tin g  th e  c u b ic a l a lta r  o f  A p o llo  to  b e  

d o u b led  w a s ,”  as M a c la u r in  sup poses, “ o f  g r e a te r  a d v a n 

ta g e  to  g e o m e try  th a n  to  th e  A th e n ia n s  th e n  a fflic te d  w ith
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th e  p la g u e ; as i t  g a v e  o ccasio n  to  P la t o  to  co n sid er th e  

fa m o u s p ro b lem  o f  th e  d u p lica tio n  o f  th e  cu b e , a n d  pro d u ced  

th e  so lid  g e o m e try . I t  a fte rw a rd s  rece iv e d  g r e a t  im p ro ve

m e n ts  fro m  th e  in co m p arab le  A rc h im e d e s , w h o  sq u ared  th e  

a re a  o f  th e  p a rab o la , a n d  m ade som e p ro g re ss in  th e  m en su 

ratio n  o f  th e  c irc le , a n d  en rich ed  th is  sc ien ce  w ith  m a n y  

d isco v e ries  w o r th y  o f  so e x c e lle n t  a  g e n iu s .”

Fig. 5 8 . T h e  sid e o f  a  sq u are  '. d iag o n al :: 1 : 2 *  

sq u are  o f  side : sq u a re  o f  d iag o n al as 1 : 2,

. •. sq u are  o f  h y p o th e n u se  x  sid e  o f  c u b e  =  d o u b le  th e  cu b e .

H e n c e , w h e n  a  r ig h t-a n g le d  tr ia n g le  has th e  tw o  sid es 

e q u a l, th e  sq u a re  o f  h y p o th e n u se  x  on e sid e =  th e  cu b e s  o f  

th e  tw o  sides.

A ls o ,  h y p o th e n u se *  x  side =  c u b e  o f  s id e  +  side x  re c t

a n g le  b y  su m  an d  d ifferen ce  o f  h y p o th e n u se  an d  s i d e ;

(a s  w h e n  sid e =  6,  h y p o th e n u se  =  7 2 * )

=  cu b e  o f  sid e +  6 x  (7 2 *  +  6)  x  ( 7 2  — 6)

=  cu b e  o f  side -f- cu b e  o f  side.

T h u s  th e  co n te n t o f  2 w il l  b e  d o u b le  th e  c o n te n t o f  1 ,  and  

th e  b ase  o f  2 d o u b le  th e  base o f  1 . T h e  a re a  o f  th e ir  bases 

w il l  b e  as  1 : 2,  a n d  th e ir  h e ig h ts  e q u a l. T h u s  th e  cu b ic  

a lta r  o f  A p o llo  m a y  b e  said  to  b e  d o u b led .

C o n te n t  o f  2 w il l  b e  d o u b le  th e  c u b e  1 ; b u t  2 w il l  n o t b e  

a  cu b e .

A  cu b e  m a y  b e  m ade n e a r ly  d o u b le  a n o th e r  c u b e , b u t  n o t 

a c c u r a te ly  s o ;
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for if a* : i 1 :: 1 : 2

b '= %

b = 2Ì an  im p o ssib le  q u a n tity .

B u t  in  c u b in g  th e  m ea su rem en ts  o f  a n c ie n t  m o n u m en ts 

o n e  c u b e  w ill  b e  estim a te d  a t  d o u b le  a n o th e r  cu b e .

A s  6*3* m a y  b e  sa id  to  b e  d o u b le  5 *; 

o n c e  6-3* =  2 5 0 -0 4 7, 

a n d  5* =  1 2 5 .

S o  th a t  w h e n  n u m b ers  a re  as  6 3  : 5 ,  th e  

c u b e  o f  th e  firs t  m a y  b e  c a lle d  d o u b le  the 

c u b e  o f  th e  secon d.

Fig. 5 9 . £  c u b e  o f  a n y  sid e  is  less  th a n  th e  

c u b e  o f  £  side b y  £  cu b e  o f  £  tid e .

A s  c u b e  o f  10 =  10 *= 10 0 0  

£  c u b e  o f  1 0 = 5 0 0>f 1 0 - 5 0 0 1  j ig -  12
=  8 * = 5 1 2  JC u b e  o f  £  r id e = (£ 1 0 )* =  

a  c u b e  o f  £  a id e = £  ( 2 ) * = 1 2 = differen ce. 

O r  c u b e  o f  4 0 = 4 0 * = 6 4 0 0 0

* ”  — 3 2 0 0 0 1  d iffe re n ce= 7  68JC u b e  o f  £ 4 0 = 3 2 *  = 3 2 7 6 8 .  

a  c u b e  o f  £ 4 0 = £ ( 8 ) * = £ 5 1 2 = 7 6 8 = differen ce.

. •. £  cu b e  o f  r id e = c u b e  o f  £  sid e  —  £  c u b e  o f  £  tid e .

C u b e  o f  t id e = tw ic e  c u b e  o f  £  s id e — th r ic e  c u b e  o f  £  s id e ; 

w h e n  r id e = 5 ,  £ = 4 ,  £ =  1 ,

5 * = 2  x  4 * — 3 

1 2 5  =  12 8  - 3 .

D iffe re n ce  b e tw e e n  th e  c u b e s  o f  5  a n d  4

=  4 * — 3  x  1*

= 6 4  - 3  = 6 1 ,

o r  d ifferen ce  = 5 x 5 + 5 x 4 + 4 x 4

=  25 +  2 0 + 1 6 = 6 1 .
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D iffe re n ce  b e tw e e n  a n y  tw o  cu b e s

= d ifferen ce  b e tw e e n  th e  2  sides 

x  (r e c ta n g le  b y  2 s id e s + sq u a res  o f  2  sid es).

A s  9s — 6 3 =  7 2 9  —  2 1 6  =  5 1 3 .

D iffe r e n c e  = 3  x  ( 9 x 6 4 - 9 x 9  +  6 x 6 )

= 3  x  (5 4  +  8 1  +  3 6 )

=  3 x 1 7 1 = 5 1 3 .

T h e s e  3  s tr a ta  a p p lie d  to  3 sid es o f  th e  cu b e  o f  6 w ill 

= c u b e  o f  9 .
9s = 7 2 9  

83 =  5 1 2 1  

6 * = 2 1 6  r  7 2 9

13= 1 J 
10* =  10 0

8 "  64lioo
6 * =  3 6  J 

1 0 s =  8 s +  6*

9®= 8 3+ 6 3 +  l 3.

I f  d ia g o n a l o f  a  sq u a re  =  1 0 , th e  sq u a re  o f  a  s id e  w ill  

=  | ( 1 0 ) * = 5 0 , an d  sq u a re  o f  d ia g o n a l =  10* =  1 0 0 ;  th e  

sq u a re s  w i l l  b e  as  1 : 2

9 3= 7 2 9  

$ 93=  36 4-5

3 6 4 -5 » = 7 -1 4 , & c .

7 -1 4 3, & c . : 9 * :: 3 6 4 -5  : 7 2 9  :: 1 : 2.

C u b e s  o f  sid es a re  as  1 : 2 .

H
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b d = a b=hypothenuse 
bf =BC + CF=sum of 2 sides 
be =bc—CF=the difference 
f b is bisected in G 
G l i  =  G b = g f = mean of 2 sides.

T h e n  m ean  x  (d ifferen ce2+ h y p o th e n u se * )= sa in  o f  c u b e s  o f  

2 sides.

O r  ghx(be* + bd*)=ac3 + bc3.
W h e n  th e  2 sid es a rc  e q u a l th e ir  d ifferen ce  van ishes.

T h e n  side x h y p o th e n u se * = cu b e s  o f  2 sides.

W h e u  th e  3  sid es o f  a  r ig h t-a n g le d  tr ia n g le  a re  a s  3 , 

4 ,  5 .

S q u a re s  o f  2 s id e s = 3 *  +  4 * = 5 *  =  h yp o th en u se*. 

H y p o th e n u s e 3=  5 3=  12 5 .

S u m  o f  cu b e s  o f  3 s id e s = 3 3+ 4 3 +  5 3= 2 1 6  =  63. 

H y p o th e n u se *  ; sum  o f  c u b e s  o f  3 s id e s :: 5 3 : 6*.

S u m  o f  cu b e s  o f  3 sid es : c u b e  o f  su m  o f  2  sides

:: 3 3 +  4 3 +  5 3 : (3  +  4 ) 3 

:: 2 1 6  : 3 4 3

:: 6* : 7*.

S u m  o f  sq u ares o f  3 sid es sq u are  o f  sum  o f  2 sides as

3* +  4* +  5* : (3  +  4)*

:: 5 0  : 49 .

M e a n  o f  2 sid es x  (d ifferen ce* +  h yp o th en u se*) =  c u b e s  o f  

2  sides.

O r  3 - 5 x ( l *  +  5 * ) = 9 1 .

C u b e s  o f  2 s i d e s = 3 3 +  4 3= 9 1 .

L e t  th e  sides o f  th e  tr ia n g le  b e  9 an d  1 5 .

M e a n = ^ ( 9  +  1 5 ) =  12 .

D iffe re n ce  = 1 5  —  9 = 6 .

H y p o th e n u se * = 9 *  + 1 5 * = 8 1  +  2 2 5  =  306.

T h e n  m ean  x (d ifferen ce*  +  h y p o th en u se*) =  cu b e s  o f  2 

sides.

O r  12  x ( 6 *  +  3 0 6 ) = 4 1 0 4 .

C u b e s  o f  2 sides =  9 3+  1 5 3 =  72 9  +  3 3 7 5  = 4  1 04.

H e n c e  in  a n y  r ig h t-a n g le d  tr ia n g le  th e  m ean  o f  th e  2
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sid es x  (sq u a re  o f  th e ir  d ifferen ce  +  sq u a re  o f  h y p o th e n u se ) 

e q u a ls  sum  o f  cu b e s  o f  th e  2 sides.

O r  m x ( d * + A * ) = s u m  o f  c u b e s  o f  2 sid es = <

d* +  A * = - i  
m

m

k'=  C -  - “ O '

W h e n  th e  tw o  sid es o f  th e  tr ia n g le  a re  e q u a l, m = s id e  o f  

c u b e , an d  d van ishes.

A s  th e  a n g le  a t  B d ecreases, o r  th e  d ifferen ce  b e tw e e n  

th e  2 sid es in cre a se s, th e  sum  o f  th e  cu b e s  o f  th e  2  sid es w ill  

ap p ro ach  to  e q u a lity  w ith  th e  c u b e  o f  th e  h yp o th en u se.

O r  m ean  x  (d ifferen ce* - f  h yp o th en u se*) w ill  ap p roach  to  -J- 

h y p o th en u se  x  (h y p o th en u se*  +  h y p o th e n u se * ) =-£- h y p o th e 

nuse* +-J- h y p o th en u se*  =  hyp o th en u se*.

T h e  su m  o f  th e  sq u ares o f  th e  2  sid es o f  a  r ig h t-a n g le d  

tr ia n g le  a lw a y s  eq u a ls  th e  sq u a re  o f  th e  h y p o th e n u se .

A s  th e  a n g le  a t  b d ecreases, o r  th e  d ifferen ce  b e tw e e n  th e  

2 sides in creases, th e  su m  o f  th e  tw o  sid es w i l l  a p p ro a ch  to  

e q u a lity  w ith  th e  h y p o th e n u se .

A s  th e  a n g le  a t  B d ecreases, th e  cu b e  o f  th e  su m  o f  2 sides, 

and  th e  su m  o f  th e  cu b e s  o f  th e  2 sid es, b o th  a p p ro ach  to  

e q u a lity  w ith  th e  c u b e  o f  th e  h y p o th e n u se .

W h e n  th e  2 sides a re  e q u a l, th e  c u b e  o f  th e  su m  o f  th e  2 

sid es w ill  =  8 tim e s  th e  c u b e  o f  1 s id e ; o r  4  tim es th e  cu b e s  

o f  th e  2  sid es, o r  4  tim e s  o n e side x  h y p o th en u se* , o r  on e 

sid e x  (2  h y p o th en u se)* .

T h e n  sid e x  h y p o th en u se*  w ill  =  2  cu b e s  o f  sid e, 

and h yp o th en u se*  w ill  =  2 ’83 n e a rly .

T h e  less sq u are  {Jig. 6 1 .)  w ill  rep re se n t th e  c u b e  o f  1 s id e

=  1.

T h e  g r e a te r  sq u a re  w i l l  rep re se n t th e  c u b e  o f  th e  h y p o 

th e n u se  =  2  *83 n e a rly .VOL. i. o
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T h e  d ia g o n a l o f  th e  le ss  sq u a re  =  sid e o f  t h e  g r e a t e r  

s q u a r e = h y p o th en u se .

T h e  areas o f  th e  sq u a res  a re  a s  1 : 2 , fo r  th e  s q u a r e  o f  th e  

g r e a te r  side =  th e  sq u a re  o f  th e  h y p o th e n u se .

G r e a te r  c u b e  =  h y p o th en u se3= (2^=2^=2-83 nearly, 
le ss  c u b e  =  c u b e  o f  sid e =  1 .

d ifferen ce  o f  cu b e s  =  (h y p o th e n u se  —  £  s id e )  x  h y p o th e n u s e *  

= (  x  ( 2 * ) * = (  ' 72 - i )  x  2  = 2 * — 1

=  2-83-1 =  1*83.

G e n e r a lly , d ifferen ce  o f  2  cu b e s  —  le ss  sid e x  r e c ta n g le  b y  

su m  an d  d ifferen ce o f  sides +  sq u a re  o f  g r e a te r  s id e  x  d if

fe re n ce  o f  sides.

L e t  th e  cu b e s  b e  3* a n d  5 * ; r e c ta n g le  b y  su m  a n d  d iffe r e n c e  

o f  sides

= ( 3  +  5 )  x  ( 5 — 3 ) = 8  x  2 =  16  less side x  rectangle = 3  x  1 6 = 4 8  

Bquare o f  greater side x  difference o f  sides
= 5 *  x  ( 5 — 3 ) = 2 5  x  2  =  5 0  

a n d  4 8 + 5 0 = 9 8  

d ifferen ce  o f  cu b e s  = 5 * — 3 * =  1 2 5 — 2 7 = 9 8 .

Fig. 6 2 . sh o w s th a t  a  series o f  r ig h t-a n g le d  tr ia n g le s , 

h a v in g  rad iu s fo r  h y p o th e n u se , m a y  b e  in scrib e d  in  a  q u a d -  

r a n ta l area.

T h e  c irc u m sc rib in g  sq u are  =  h ypo th en u se*.

In s c r ib e d  sq u a re  =  sq u are  o f  1 side, and  th e  r e c ta n g le  b y  

th e  sum  an d  d ifferen ce  o f  th e  sid es o f  th e  sq u a re s  w i l l  =  th e  

sq u a re  o f  th e  o th e r  side.
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I n  th is  series o f  tr ia n g le s  th e  sq u ares o f  th e  2 sides =  

sq u a re  o f  h y p o tlie n u se  =  rad iu s9, a  co n s ta n t q u a n tity .

O r  th e  c irc u m s c rib in g  sq u a re  w il l  re p re se n t th e  c u b e  o f  

th e  h y p o th e n u se , an d  th e  in scrib e d  sq u a re  th e  c u b e  o f  on e 

s id e o f  a  tr ia n g le .

Fig. 6 3 . E v e r y  sq u a re  d escrib ed  on th e  b ase o f  a  tr ia n g le  

w ill  b e  w ith in  th e  sq u are  o f  th e  h y p o th e n u se , an d  a ll th e ir  

d iag o n als  w ill b e  in  th e  sam e s tra ig h t, lin e , w h ic h  is  th e  d ia

g o n a l o f  th e  sq u a re  o f  th e  h y p o th en u se .

p e n d icu la r  w ill  h a v e  th e  d ia g o n a l p a ra lle l to  th e  d ia g o n a l o f  

th e  sq u are  o f  th e  h y p o th e n u s e ; and  th e  e x tre m itie s  o f  th e se  

d ia g o n a ls  b e y o n d  th e  q u a d ra n t w ill  tr a c e  a  p e a r- lik e  c u rv e  

h a v in g  a x is  =  ra d iu s, an d  o rd in a te  ac sin e  —  versed  sin e.

T h e  sq u are  d escrib ed  on  th e  base o f  a  tr ia n g le , an d  th e  

sq u are  d escrib ed  on  th e  co rresp o n d in g  p e rp en d icu la r , w ill  

to g e th e r  =  h yp o th en u se*  =  rad iu s2.

F ig . 65.
Fig. 6 5 . S q u a re  o f  on e sid e o f  tr ia n g le  =  r e c ta n g le  b y  

su m  an d  d ifferen ce  o f  h y p o th e n u se  a n d  th e  o th e r  side.

A r c  pb =  a rc  d a.
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R a d io s  o f  q u a d ra n t =  a b  =  h y p o th e n u se  o f  t r i a n g l e  ABC.
S in e *  =  rad iu s1 —  cosin e1.

=  ( r a d iu s + co sin e ) x  ( r a d iu s — co sin e )

= (BF + BC)xCF= parallelograms dl+lc = square KG 
cosine1 = radius* — sine1

=  (rad iu s 4- s in e ) x  (ra d iu s  —  s in e)= (BF + BG) X GF= parallelograms DM + MG = square IB
radius* = sine* + cosine*

=  p a ra lle lo g ra m s DL +  LC +  DM +  m g  

=  sq u a re  k g  +  p a ra lle lo g ra m s dm, mg 
=  sq u a re  d f.

I f  a = sin e, an d  A = c o s in e ,

( a  +  A) x  ( a  —  A ) = a *  — A*= KG-IB = KE + EC
( a — A) x  ( a — A ) = a * + A *  — 2aA = KG + IB —(kC + BE) = AE.

D iffe re n ce  = ( a * — A1) — ( a * + A * — 2aA)

=  2 a A - 2 A *= KC + BE —2lB
= k i  + ig .

T h u s  ( a  +  A) x  ( a — A) e x ce e d s

( a — A ) x ( a — A) b y  2 a A — 2A* =  k i  +  ig.
I f  a  =  6 , and  A = 2 ,

d ifferen ce  = ( a 1 — A1) — (a * + A *  —  2aA)
=  (6 s -  2 s)  -  (6 s +  2 1 -  2 4 )

= ( 3 6 - 4 )  - ( 3 6  + 4 - 2 4 )

=  3 2 - 1 6 = 1 6  

(a +  A) x  ( a  — A ) = a * — A*
=  6* — 2 * = 3 2

( a  — A) x  ( a  — A ) = a *  +  A1 — 2aA

=  6 * +  2* — 2 4 =  16 .

T h e  d ista n ce  o f  th e  m oon  from  th e  ea rth  is  a b o u t 10 9 *5  

d iam eters o f  th e  m oon.



PYRAMID OF THE SUN AND MOON. 2 9 3

Hence diameter of the moon : A diameter of orbit of the moon:: diameter of the earth : diameter of the eun.:: diameter of the sun : £ diameter of orbit of the earth. Since a diameter of the moon : a diameter of orbit of the moon:: a diameter of the sun : a diameter of orbit of the earth. 
: :  1 : 2 1 9 .

T h e re fo re  th e  p y ra m id  o f  C h e o p s  w i l l  re p re se n t th e  tim e 

o f  d e sce n t from  th e  e a rth  to  th e  m oon  th r o u g h  2 1 9  sem i

d iam eters o f  th e  m oon, as w e ll as  th e  tim e  o f  d escen t from  

th e  ea rth  to  th e  su n  th ro u g h  2 1 9  sem i-d iam eters o f  th e  sun .

T h e  bases o f  th e  p y ra m id s w ill  in  b o th  cases b e  in  th e  

c e n tre  o r  o r b it  o f  th e  e a r t h ; b u t  in  th e  d e sce n t to  th e  su n  

th e  a p e x  o f  th e  e x te rn a l p y ra m id  w il l  b e  in  th e  c e n tre  o f  th e  

su n , an d  in  th e  d e sce n t to  th e  m oon th e  a p e x  o f  th e  e x te rn a l 

p y ra m id  w ill  b e  in  th e  c e n tre  o f  th e  m oon. {Fig. 5 7 . A.)
T h e  a x is  o f  th e  e x te rn a l p y ra m id  is  su p p osed  to  b e  d iv id ed  

in to  2 1 9  e q u a l p a rts, o r  2 1 9  s e m i-d ia m e te r s : th is  p y ra m id  

rep resen ts th e  tim e  o f  d e sc e n t th ro u g h  2 1 9  sem i-d ia m eters

w h e n  v e lo c ity  is  su p p osed  to  cc A . B u t  th e  tim e o f  d escen t

is  o n ly  a  th a t  tim e , w h ic h  is  rep rese n te d  b y  th e  in te r n a l 

p y ra m id , th a t  o f  C h e o p s , w h e re  th e  2 1 9  d istan ces a lo n g  th e  

a x is  a re  u n e q u a l, d im in ish in g  fro m  th e  b ase  to  th e  a p e x , so 

th a t  th e  t im e  th ro u g h  su cce ssive  u n e q u a l d ista n ces o f  th e  

in te rn a l p y ra m id , w h ich  co rresp on d  to  th e  sem i-d iam eters o f  

th e  e x te rn a l p y ram id , d ecrease  in  a  g r e a te r  ra tio  th a n  th e  

tim e  th ro u g h  th e  su cce ssiv e  sem i-d iam eters o f  th e  e x te rn a l 

p y r a m id : so  th e  v e lo c it y  w il l  in crea se  in  a  g r e a te r  in v erse  

ra tio  th a n  D*.
T h e  e x te rn a l p y ra m id  h as th e  h e ig h t  e q u a l sid e o f  base, 

l ik e  th e  p y ra m id  o f  B e lu s . H e ro d o tu s  s a y s  th e  h e ig h t  o f  

th e  p y ra m id  o f  C h e o p s  is  e q u a l to  th e  sid e  o f  th e  base.

W e  su p p osed  th e  p y ra m id  o f  C h e o p s m ig h t h a v e  been  

d e d ica te d  to  th e  su n , b ecau se  i t  rep rese n te d  th e  sem i-d iam eter 

o f  th e  su n  a n d  th e  sem i-d ia m e ter  o f  th e  e a rth ’s o rb it , as  w e ll 

a s  th e  tim e  o f  d e sce n t from  th e  ea rth  to  th e  s u n ; b u t  n o w  it



294 THE LOST SOLAR SYSTEM DISCOVERED.
a p p ears th a t  th is  p y ra m id  w il l  a lso  re p r e s e n t t h e  se m i

d ia m e te r  o f  th e  m o o n , an d  th e  sem i-d ia m e ter  o f  t h e  m o o n ’s  

o rb it , as  w e ll  a s  th e  t ím e  o f  d e s c e n t fro m  th e  e a r t h  t o  th e  . 

m oon . S o  th e  p y ra m id  o f  C h e o p s  m ig h t  h a r e  b een  d e d ic a te d  

to  b o th  th e  su n  an d  m oon.

A s  th e  sid es o f  th e  p y ra m id  fr o n t  th e  ca rd in a l p o in t s ,  th e  

te rra c e s  o n  th e  ea ste rn  sid e w o u ld  f u e  th e  r is in g  s n n , w h ic h  

w o u ld  b e  v is ib le  fro m  th e  te rra c e s  b e fo re  i t  c o u ld  b e  seen  

fro m  th e  b ase  o f  t h e  p y ra m id . T h e  Sabm an  p r ie s ts , i f  p la ce d  

on  th e  te rra ce s, c o u ld  a n n o u n ce  th e  p re c ise  t ím e  w h e n  th e  

p e o p le  sta tio n ed  a t  th e  b a se  sh o u ld  p e rfo rm  th e ir  a d o ra tio n  

to  th e  r is in g  su n . O n  th e  w estern  sid e  t h e  sa m e r e v e re n c e  

m ig h t  h a v e  b een  o b se rv e d  to  th e  s e t t in g  su n .

I t  m a y  b e  re m a rk e d  th a t  H e ro d o tu s  c a lls  th e  te r r a c e s  l i t t le  

a lta rs . P e rh a p s  on  th e se  a lta rs  o ffe rin g s  o f  th e  f ir s t- fr u its  o f  

th e  ea rth , r ip en ed  b y  th e  g e n ia l in flu e n ce  o f  th e  s u n , w e r e  

m ade to  th a t  sp le n d id  lu m in a ry .

A d o r a tio n  so m e w h at s im ila r  m ig h t h a v e  b e e n  m a d e  t o  th e  

m oon , e sp e c ia lly  to  th e  n e w  an d  fu l l  m oon.

I f  th e  a x is  o f  th e  e x te rn a l p y ra m id  w e r e  e q u a l t o  tw ic e  

th e  a x is  o f  th e  in te rn a l p y ra m id , th e n  th e  p y ra m id s w o u ld  b e  

a s  2  : 1 .  T h e  a x is  o f  th e  e x te rn a l p y ra m id  w o u ld  r e p r e s e n t  

th e  d ista n ce , an d  th e  in te rn a l p y ra m id  th e  tim e.

I n  o rd e r  to  d ete rm in e  th e  a x is  o f  th e  e x te rn a l p y r a m id , a  

s im ila r  p y ra m id  to  th a t o f  C h e o p s, h a v in g  2 1 9  te r r a c e s  o f  

u n e q u a l h e ig h t, sh o u ld  first b e  m a d e ; n e x t  th e  e x te r n a l 

p y ra m id  h a v in g  th e  a x is  d iv id e d  in to  2 1 9  e q u a l p a rts , w h ic h  

w o u ld  b e  d e te rm in ed  b y  c o n s tru c tio n ; th u s  th e  a x is  o f  th is  

e x te r n a l p y ra m id  w o u ld  rep rese n t th e  d ista n ce , a n d  th e  in 

te rn a l p y ra m id  th e  t im e  o f  d e s c e n t to  th a t d istan ce.

I n  th e  v a lle y  o f  th e  N i le ,  w h ic h  h as p la y e d  so  im p o r ta n t a  

p a r t  in  th e  h is to ry  o f  m a n k in d , L e p s iu s  in fo rm s u s  th a t  

a sce rta in ed  sh ie ld s o f  k in g s  g o  b a c k  to  th e  fo u r th  M a n e -  

th o n ic  d y n a s ty . T h is  d y n a s ty  b e g in s  3400 y e a r s  b e fo r e  th e  

C h r is t ia n  e r a , an d  23 0 0  y e a rs  b e fo re  th e  e m ig ra tio n  o f  th e  

H e ra d id a e  to  P e lo p o n n e su s . T h e  la s t d y n a s ty  o f  th e  o ld  

k in g s , w h ic h  en d ed  w ith  th e  in v asio n  o f  th e  H y k s o s , 1 2 0 0  

y e a r s  b e fo re  H o m e r, w a s  th e  t w e lf t h  M a n e th o n ic  d y n a s t y ,
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to  w h ich  b e lo n g  A m eran ah  I I I . ,  th e  b u ild e r  o f  th e  o r ig in a l 

la b y r in th , an d  m a k e r  o f  th e  la k e  o f  M ceris. A f t e r  th e  e x 

p u lsio n  o f  the H y k s o s  th e  n e w  k in g d o m  b e g a n  w ith  th e  

e ig h te e n th  d y n a s ty , 16 0 0  y e a rs  b e fo re  C hrist.*  T h e  g r e a t  

R a m se s , c a lle d  b y  H e ro d o tu s  S eso stris , w a s  th e  seco n d  r u le r  

o f  th e  n in e te e n th  d y n a s ty . T h e  ca n a l o f  S u e z  w a s  b e g u n  

b y  S eso stris  to  fa c ilita te  th e  access to  th e  A r a b ia n  co p p e r  

m ines, w h ic h  w ere  w o rk e d  u n d e r C h e o p s , on e o f  th e  fo u rth  

d y n a s ty  o f  E g y p t ia n  k in g s .

A l l  th e  E g y p t ia n  m o n u m en ts w o u ld  h a v e  b e e n  o f  l i t t le  o r  

n o  a v a il  as so u rces o f  h is to ry , u n less th e y  b o re  som e reco rd s 

fo r  th e  in fo rm a tio n  o f  th e  re a d e r  o f  a  fu tu r e  a g e . O f  th is  

th e  E g y p t ia n s  w e r e  fu l ly  a w a re  in  th e  e a r lie s t  tim es. A c c o r d 

in g  to  th e ir  a n n a ls , T o so rth o ro s, th e  seco n d  k in g  o f  th e  

secon d  d y n a s ty , m ore th a n  300 0 y e a rs  b. c . ,  w h o  w a s  th e  

firs t  to  b u ild  w ith  h e w n  sto n e , d e v o te d  m u ch  a tte n tio n  

to  th e  d e v e lo p m e n t o f  th e  a r t  o f  w r it in g ;  an d  fro m  th e  

tim e  o f  C h e o p s  —  a lso  m ore th a n  3000 y e a rs  B. c . — w e  

fin d  in  th e  m on u m en ts a  c o m p le te ly  fo rm ed  s y ste m  o f  w r it in g , 

th e  u se o f  w h ich  w a s  e v id e n tly  b y  n o  m ean s co n fin ed  to  th e  

p riests.

T h e  m a n n er in  w h ich  th e  E g y p t ia n s  a v a ile d  th e m se lv e s  o f  

th is  a r t  is  w o r th y  o f  n o tice . N o t  sa tisfied , l ik e  th e  G r e e k s  

an d  R o m a n s, w ith  a  s in g le  in s cr ip tio n  o n  som e p ro m in en t 

p a r t  o f  th e ir  te m p le s  o r  to m b s, th e y  e n g ra v e d  th e m  w ith  

a sto n ish in g  p rec isio n  a n d  e le g a n c e — c o n sid e rin g  th e  h ard n ess 

a n d  ro u gh n ess o f  th e  sto n e , to g e th e r  w ith  th e  p ic to r ia l ch ar 

r a c te r  o f  th e  w r it in g  —  u p o n  a ll t h e .w a l ls ,  p illa rs , ro o fs , 

a rc h itra v e s , fr ie z e s , a n d  p o sts, b o th  in sid e  an d  o u tside.

W r it in g  w a s  in  v e r y  e a r ly  tim es ap p lied  a lso  to  l i te r a r y  

p u rpo ses. F r o m  t h e  v e r y  f irs t  u se  o f  th e  p a p y ru s  an d  th e  

tim e  o f  th e  p y ra m id s  a t  M e m p h is , w e  fin d  w r ite r s  o ccu p ied  

th e m selve s in  d e scr ib in g  o n  le a v e s  th e  w e a lth  an d  p o w e r  o f  

th e ir  ru le rs . T h a t  th e y  e v e n  th e n  h a d  p u b lic  a n n als  a p p ears 

fro m  th e  h is to rica l a cco u n ts  th a t  h a v e  co m e d o w n  to  us. 

W e  n o w  possess tw o  o r ig in a l fra g m e n ts  o f  su ch  an n als, 

b e lo n g in g  to  th e  co m m en ce m en t o f  th e  N e w  E m p ir e , an d  

th e re fo re  e x te n d in g  u p w a rd s o f  5 0 0  y e a r s  fa rth e r  b a c k  th an
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th e  a r t i e s t  l i te r a r y  r e m t i u  o f  s a y  o th e r  a n c ie n t  n a tio n . 

T h e  g r e a t  n u m b e r  o f  th e se  fra g m e n ts  g i r e s  c r e d ib i l i t y  to  

th e  sta te m e n t o f  D io d o r u s , th a t  a  l ib r a r y  w a s  b u i l t  a t 

T h e b e s  in  th e  tim e  o f  R a m se s  M ia m u n , w h o  flo u r is h e d  in  th e  

fo u rte e n th  c e n tu r y  b .  C. T h is  is  co n firm ed  b y  C h a m p o llio n ’s  

o b serva tio n s a m o n g  th e  ru in s  on  th e  sp o t. L e p s iu s  t e l l s  u s 

th a t  b e  h im s e lf  h as seen  th e  to m b s  o f  tw o  lib r a r ia n s , fa th e r  

a n d  so n , w h o  liv e d  u n d e r  th a t  k in g , a n d  w e r e  c a lle d  s u p e r 

in te n d e n ts  o f  th e  b o o k s. C le m e n s  A le z a n d r in u s  s a y s ,  th e  

E g y p t ia n s  in  h is  t im e  h ad  fo r ty - tw o  sa cred  b o o k s ; t h e  la t e s t  

o f  w h ic h , a cc o rd in g  to  B u n s e n , w a s  e a r lie r  th a n  t h e  t im e  o f  

th e  P s a m m e tich i, c e r ta in ly  n o t la te r . I t  ca n , th e re fo re , b e  n o  

m a tte r  o f  su rp rise  th a t  40 0 ,0 0 0  v o lu m e s o r  s c ro lls  s h o u ld  in  

a  sh o rt tim e h a v e  b een  co lle c te d  in  th e  l ib r a r y  fo u n d e d  a t  

A le x a n d r ia  b y  P to le m y  PhiladelphuSL— {Humboldt.)
L e p s iu s  fo u n d  d iv isio n s o f  t im e  from  th e  2 1 ,6 0 0 th  p a r t  o f  

a  d a y  u p  to  th e ir  g r e a te s t  p e rio d  o f  3 6 ,5 2 5  y e a rs . B e t w e e n  

th e se  e x t r e m a  th e re  w e r e  c y c le s  o f  e v e r y  le n g th , d e te rm in e d  

w ith  g r e a te r  p rec isio n  th a n  th o se  o f  a n y  o th e r  a n c ie n t  n a tio n . 

T h e ir  seasons co n sisted  o f  fo u r  m on th s. T h e y  re c o g n is e d  

a n d  re g is te re d  in  th e ir  ca le n d a r, n o t o n ly  th e  o ld  lu n a r  y e a r ,  

b u t  a lso  th e  com m on  y e a r  o f  3 6 5  d a y s , an d  th e  e x a c t  y e a r  o f  

a b o u t 3 6 5 ^  d a y s , w h ic h  co m m en ced  w ith  th e  h e lia c a l r is in g  

o f  S ir iu s .

T h e  em b lem  o f  th e  scrib e ’s  p a le tte , re e d -p e n , a n d  in k  

b o tt le , a re  fo u n d  in  th e  le g e n d s  o f  th e  fo u rth  d y n a s ty , a b o u t  

3 4 0 0  B. c . ,  w h ich  p ro v es th a t, in  th a t  rem o te  d a y ,  t h e  a r t  

o f  w r it in g  w a s  a lre a d y  fa m ilia r  w ith  th e  b u ild e rs  o f  th e  

p yram id s.

B u t  th e  b u ild e rs  t h e m s e lv a  h a v e  g iv e n  th e  b a t  p r o o f  

th a t  w r it in g  w a s  fa m ilia r  to  th e m , s in ce  th e ir  w o r k s  a re  th e  

m a t  a n c ie n t an d  stu p en d o u s m on u m en ts o f  th e  s u r p r is in g  

d e g re e  o f  c u lt iv a tio n  th e  a rts  an d  s c ie n c a  h a d  a tta in e d  a t  

a  v e r y  rem o te  ep och.

T h e  a r t  o f  w r it in g  m u st h a v e  lo n g  p reced e d  th e  a tta in m e n t 

o f  th e  a stro n o m ical k n o w le d g e  re c o rd e d  b y  th e  p y ra m id s , 

an d  c la im s an  a n tiq u ity  n e v e r  su sp ected  b y  th e  G r e e k s  o r  

R o m a n s.
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A c c o r d in g  to  L e p s iu s , M oeris b u ilt  th e  la s t  o f  th e  69 

p y ra m id s , an d  re ig n e d  2 1 5 4  B. c .  T h is  is  su p posed  to  b e  

th e  te rm in a tio n  o f  th e  p y ram id a l p erio d , w h ic h  ceased  w h en  

L o w e r  E g y p t  w a s  o v e rru n  b y  th e  sh ep h erd  h ordes.

T h e  so u rces o f  th e  N i le  a re  as m u ch  in v o lv e d  in  m y s te r y  

as  e v e r y  th in g  e lse  co n n ecte d  w ith  th e  s tra n g e  c o u n tr y  o f  

E g y p t .  T h e  s ta tu e  u n d e r  w h ich  i t  w a s rep rese n te d  w as 

c a rv e d  o u t  o f  b la c k  m a rb le , to  d en o te  its  E th io p ia n  o rig in , 

b u t  cro w n e d  w ith  th o rn s, to  sy m b o lise  th e  d iff ic u lty  o f  

a p p ro a ch in g  its  fo u n ta in -h ea d . I t  rep o sed  a p p ro p ria te ly  on  

a  s p h y n x , th e  ty p e  o f  en igm as, an d  d olp h in s a n d  cro co d iles  

d isp o rted  a t  its  fe e t. T h e  so lu tio n  h as baffied  th e  s c ru t in y  

an d  se lf-d ev o tio n  o f  m o d e m  en terp rise  as  e ffe c tu a lly  as  i t  

d id  th e  in q u is itiv e n e ss  o f  a n c ie n t d esp o ts an d  th e  th eories 

o f  a n c ie n t ph ilosop h ers. A le x a n d e r  and  P to le m y  se n t e x 

p ed itio n s in  search  o f  i t ; H e ro d o tu s  g a v e  i t  u p ; P o m p o n iu s  

M e la  b ro u g h t i t  from  th e  an tip o d es, P l i n y  fro m  M a u rita n ia , 

a n d  H o m e r fro m  h ea v en . B r u c e  th o u g h t h e  h a d  d e te cte d  

its  in fa n c y  in  th e  fo u n ta in s  o f  th e  B lu e  R iv e r .  T h is  w a s  

o n ly  a  fo u n d lin g , h o w e v e r ,— a  m ere  tr ib u ta r y  stream .
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PABT V.

m i n i )  o r  c i r H s c n i  —  c o s t e s t  i q c i l  t o  ^  c u c i u z m t z ,
CUBS EQUAL TO { DBTASCE OB TOOK.--TBS QClDKlleU Of
WHICH THE PTRARID 5TASDS.—  «THESE EQUAL TO GOBCURFB- 
KESCE. —  CUBS OF ESTRASCE r iS U G I  B  THE SECT BOCAL OF 
THE PTRARID.—  THE PTRARIDS OF EGTPT, TEOCALLB OF MEXICO. 
AST) BUKRESE PAGODAS WSBS TXHFLZS STHBOL1CAL OF THE LAWS
OF GRATITATIOS ASD DEDICATED TO THE CREATOS___m » « » i
PTRARID OF RTCERISUS EQUAL TO ^  CIBCURFERESCZ EQUAL TO 19 DEGREES, ASD IS THE RECIPROCAL OF ITSELF. —  CUBE EQUAL 
TO £ CIBCLHFEKESCE. — ISTEESAL FTEAKID EQUAL TO j ! j  CIE-
CUKFERESCE.---CUBE EQUAL TO J CIRCrRTERESCE.--- THE SIX
w i l  l. PTRAEID9. —  THE PTRAE1D OF THE DAUGHTER OF CHEOPS 
EQUAL TO -flu  CIRCURFERESCE EQUAL TO 2 DEGREES, ASD B  THE
RECIPROCAL OF THE PTE A BID OF CHEWS.---THE FTRAMID OF
HTCEEIXUS B A REAS PROPOETIOXAL BETWEES THE PTKAXID OF
CHEOPS ASD THE PTRAJdD OF THE DAUGHTER.--Dil l  BREST PT-
RAKID6 CORPARED.--PTRARID« WERE BOTH TEHPLES ASD TORBS.
--OSE OF THE DASH OCR PTRARIDS EQUAL TO i  CIBCUXFERESCR,
CUBE EQUAL TO TWICE CIRCURFERESCE_OSE OF THE SACCARAH
PTRARIDS EQUAL TO ̂  CXRCUKFERESCX.— CUBE EQUAL TO J DB-
TASCB OF HOOS.--GREAT DASHOUB PTRARID EQUAL TO f  CIR-
CURFERESCK. — CUBE EQUAL TO j  DISTASCE OF ROOS. — HOW 
THE PTRARIDS WERE BUILT.— SC BIAS PTRARIDS. — SLRBEK OP
EGTFTIAS ASD SC BIAS PTRARIDS__GESERAL APPLICATIOS OF
THE BABTLOS1AS STASDARD.

Tht Pyramid, of Cephrents.
A l l  th a t  H e ro d o tu s  s a y s  o f  th e  d im en sio n s o f  th e  p y r a m id  

o f  C e p h re n e s  is , th a t  th e y  a re  fa r  in fe r io r  to  th o se  o f  C h e o p s ’  

p y ra m id , fo r  w e  m easu red  th em .

T h e  fo llo w in g  a re  th e  m ea su rem en ts r e c e n t ly  m a d e :—

JOMABD.
P r e s e n t  h e ig h t =  13 8  m etres = 4 5 2 - 6 4  fee t E n g lis h  

F o r m e r  h e ig h t = 4 5 5 * 6 4
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N o r th e r n  sid e o f  base =  2 0 7  9 =  682

W e s te r n  sid e o f  b ase  =  2 1 0  = 6 8 8 .

Belzoni.
H e ig h t  = 4 5 6  fe e t  

S id e  o f  b a s e = 6 8 4  feet.

V yse.
P r e s e n t  h e ig h t = 4 4 7 - 6  fe e t  

F o r m e r  h e ig h t  = 4 5 4 '3  „

P r e s e n t  base =  6 90-9  „

F o r m e r  base = 7 0 7 '9  „

S q u a r e  o f  p la tfo rm  on th e  to p  a b o u t 9.

Wilkinson.
P r e s e n t  h e ig h t  = 4 3 9  fee t

F o r m e r  h e ig h t  = 4 6 6  ,,

N o r th e r n  sid e o f  base = 6 8 4  ,,

W e s te r n  sid e o f  base = 6 9 5  ,,

J o m a rd  su p p o ses th is  p y ra m id  to  h a v e  lost a b o u t 3  fe e t  

fro m  th e  to p , w h ic h , i f  ad d ed  to  th e  h e ig h t  h e  h as g iv e n , 

4 5 2 -64 fe e t, w ill  m a k e th e  h e ig h t  to  th e  a p e x  =  4 5 5 -6 4  fe e t , 

a n d  4 5 6 *  fe e t  =  I f  stad e.

T h is  w ill  m a k e  th e  h e ig h t  to  th e  a p e x  o f  th e  p y ra m id  o f  

C e p h re n e s  e q u a l to  th e  h e ig h t  to  th e  p la tfo rm  o f  th e  p y ra m id  

o f  C h eo p s.

L e t  th e  h e ig h t  to  a p e x  =  I f  sta d e

=  4 5 6 f  fe e t  =  3 9 4  & c . u n its  

an d  base =  6 84 b y  70 3  fe e t 

=  5 9 2  b y  608 u n its,

th en  h e ig h t  x  base

=  3 9 4  & c . x  5 9 2  x  608 = f  c ircu m feren ce  

p y ram id  =  f  o f  f  =  -fe c ircu m fe re n ce  =  1 5 0  d eg rees.

T h u s  th e  h e ig h t  to  th e  a p e x , I f  sta d e , w ill  n e a r ly  accord  

w ith  th e  h e ig h t  a ss ig n e d  b y  J o m a rd , B e lz o n i, a n d  V y s e ; 

and  th e  b ase, 6 84 b y  70 3  fe e t, w il l  so m e w h a t e x c e e d  th e  b ase  

o f  W ilk in s o n .

W ilk in s o n ’s d im en sion s, h e ig h t  to  a p e x  4 6 6  fe e t , an d  base



300 THE LOST SOLAR STSTEM DISCOVERED.

084 x  6 9 5  fe e t , w o u ld  also  v e r y  n e a r ly  =  -fa c ir c u m fe r e n c e , 

b u t  th e n  W ilk in s o n 's  h e ig h t  to  th e  a p e x  w o u ld  b e  m u c h  

g r e a te r  th a n  th e  o th e r  m easu rem en ts, an d  w o u ld  m a k e  th e  

h e ig h t  to  th e  a p e x  o f  C e p h re n e s  p y ra m id  =  th e  h e ig h t  to  

th e  a p e x  o f  th e  p y ra m id  o f  C h e o p s.

4 6 8 ^  fe e t  = 1 0  p le th ro n s =  th e  h e ig h t  to  th e  a p e x  o f  th e  

p y ra m id  o f  C h e o p s ; an d  4 6 6  fe e t , a cc o rd in g  to  W ilk in s o n , 

w o u ld  =  th e  h e ig h t  to  th e  a p e x  o f  th e  p y ra m id  o f  C e p h r e n e s .

T h u s  th e  d im en sion s w e  h a v e  a ssign ed  to  th e  p y r a m id  o f  

C e p h re n e s  w ill  b e  th a t on e side o f  th e  b ase  =  2£  sta d e s  = 1 5  

p le th ro n s =  607*5 u n its , an d  th e  o th e r  sid e =  1 5  p le th ro n s  

less  1 5  u n its  =  592*5 u n its.

P e r im e te r  o f  base =  (6 0 8  +  5 9 2 )  x  2 

=  2400 u n its

=  60  p le th ro n s less 30  u n its

h e ig h t  to  a p e x  =  1 £ sta d e

=  10 p le th ro n s le ss  10 u n its .

T h e  p y ra m id  o f  C e p h re n e s  is  said  b y  J o m a rd  to  r is e  n o t  

fro m  th e  le v e l o f  th e  n a tu ra l r o c k , b u t  o u t  o f  an  e x c a v a t io n  
o r  d ee p  c u t  m ade in  th e  so lid  ro ck  a ll  ro u n d  th e  p y ra m id .

T h is  p y ra m id , sa y s  G r e a v e s , is  b o u n d ed  on  th e  n o rth  a n d  

w e st sid es b y  tw o  v e r y  s ta te ly  a n d  e la b o ra te  p ie ce s  th a t  h a v e  

n o t b een  d escrib ed  b y  fo rm er w rite rs . A b o u t  30  fe e t  in  

d ep th , a n d  m ore th a n  140 0  in  le n g th , o u t  o f  a  h a rd  r o c k , 

th e se  b u ild in g s  h a v e  b een  c u t  in  p e rp e n d icu la r , and s q u a r e d  

b y  th e  ch ise l, as I  su p p o se , fo r  th e  lo d g in g s  o f  th e  p r ie s ts . 

T h e y  ru n  a lo n g  a t  a  c o n v e n ie n t d ista n ce , p a ra lle l to  th e  t w o  

sid es o f  th is  p y ra m id , m e e tin g  in  a  r ig h t  a n g le .

T h e  side o f  th e  q u a d ra n g le , o r  o n e sid e o f  h a lf  th e  q u a d 

ra n g le  d escrib ed , ex ceed s  14 0 0  fee t.

F i v e  sta d es =  14 0 5  feet.

T h e  side o f  th e  q u a d ra n g le  th a t  en clo sed  th e  to w e r  o f  

B e lu s  w a s  =  tw ic e  th e  sid e  o f  th e  base o f  th a t  p y ram id .

S u p p o s in g  th e  sid e o f  th e  b ase  o f  th e  p y ra m id  o f  C e p h 

ren e s to  eq u a l h a lf  th e  side o f  th e  q u a d ra n g le  o f  G r e a v e s , o r  

2£  sta d es, or 702*5 fe e t , such  a  b ase  w o u ld  n e a rly  a g r e e  w ith  

707*9 fe e t, th e  fo rm er base o f  V y s e .
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I f  ea ch  a ide o f  r e c ta n g le  on  th e  n o rth  a n d  w e s t  a ides =  

1 4 1 0  fe e t  =  12 2 0  u n its ,

th e n  1220s = 1 6  tim es c irc u m fe re n c e

an d  9 0  x  1 6  =  1 4 4 0  c irc u m fe re n ce

=  d ista n ce  o f  M e r c u r y  fro m  th e  S u n .

T h u s  th e  d ista n ce  o f  M e r c u r y  w ill  =  9 0  cu b e s, and  d is

ta n c e  o f  B e lu s  = 1 5 0  tim e s  th e  d is ta n ce  o f  M e r c u r y  =  

1 5 0  x  90 cu bes.

T h e  d ista n ce  o f  S a tu rn  =  2 5  tim es th e  d is ta n c e  o f  M e r 

c u r y  =  2 5  x  90 cu b e s.

T h e  a ssig n ed  b ase  o f  p y r a m id = 5 9 2  x  608 u n its ;  £  (5 2 9  +  

6 0 8 ) = 6 0 0 .

I f  th e  sid e  o f  sq u a re  b a se  o f  p y ra m id  =  6 0 1 u n its , an d  

h e ig h t x  base =  \  c irc u m fe re n ce , th e n  5  tim e s  th e  c u b e  o f  

th e  sid e  o f  th e  b a se  =  5  x  6 0 1 s =  10 8 5 4 0 9 0 0 5  u n its.

D is ta n c e  o f  m oon  =  9 '5 5  c irc u m fe re n ce  =  10 8 5 7 3 0 0 2 6  

u n its.

H e n c e  5  tim es th e  cu b e  o f  th e  sid e o f  th e  b ase  o f  th e  p y r a 

m id  o f  C e p h re n e s  w ill  =  9 '5 5  c irc u m fe re n ce  =  d is ta n ce  o f  

th e  m oon from  th e  ea rth .

T h e  c u b e  o f  C h e o p s  w ill b e  to  th e  c u b e  o f  C e p h re n e s  as 

5  : 4 .

D ista n c e  o f  M e r c u r y  from  th e  su n  w il l  =  1 5 0  tim e s  th e  

d ista n ce  o f  th e  m oon fro m  th e  ea rth , = 1 5 0 x 5  =  7 5 0  cu b e s  

o f  C e p h re n e s , = 1 5 0  x  4 = 6 0 0  cu b e s  o f  C h eo p s.

S h o u ld  o n e sid e o f  th e  base o f  th e  p y ra m id  =  6 1 0  u n its , 

an d  th e  o th e r  sid e —  5 9 2  u n its , th e  c u b e  o f  th e  g r e a te r  side 

w il l  =  6 1 0 s =  2 c irc u m fe re n c e ; th e  m ean  o f  th e  2 s id e s= a  

( 6 1 0 + 5 9 2 ) = 6 0 1 .

T h e  c u b e  o f  th e  m ean  w il l  =  6 0 1 s =  £  d ista n ce  o f  th e  

m oon.

A  sp h ere h a v in g  a  d ia m e te r  =  6 0 1 u n its  w il l  =  c ircu m 

feren ce .

I f  th e  b ase  o f  p y ra m id  b e  a  sq u a re  h a v in g  a  sid e =  6 0 1 

u n its , a n d  h e ig h t  =  3 9 2 , & c .,  th e n  h e ig h t  x  base =  3 9 2  & c . 

x  6 0 1*  =  $  c ircu m feren ce . P y r a m id  =  -fe c ircu m feren ce .

C u b e  o f  h e ig h t  : c u b e  o f  s id e  o f  b a s e :: 3 9 2 s, & e . I 6 0 1 s :: 

-Ag ; £  d ista n ce  o f  m o o n :: 5  : 18.
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C u b e  o f  h e ig h t  =  -¡̂  cu b e  o f  sid e o f  base.

C u b e  o f  sid e o f  base =  d ista n ce  o f  m oon

=  y  =  12  ra d ii o f  th e  e a rth .

I f  12 ra d ii d iv id ed  th e  c ircu m fe re n ce  o f  th e  e a r th  in to  12 
e q u a l p a rts , th e n  p y ra m id  w o u ld  =  5  o f  th e se  p a r ts , a n d  the 

c u b e  o f  th e  side o f  th e  base w o u ld  =  th e  12  rad ii.

T h e  in c lin e d  sid e o f  th e  p y ra m id  w il l  =  4 9 4  & c . u n it s ,

a n d  4 9 4 s & c . =  £  d ista n ce  o f  t h e  m oon. 

S o  cu b e  o f  h e ig h t  : c u b e  o f  in c lin e d  s id e :: 3 9 2 s,  & c . : 4 9 4 s,

:: 1 : 2.
C u b e  o f  in c lin e d  sid e : c u b e  o f  sid e o f  b a se  d is 

ta n c e  o f  th e  m oon  :: 5  1 9 .

C u b e  o f  in c lin e d  sid e =  $  c u b e  o f  side o f  base.

P y r a m id  —  5  tim es 30  d egrees.

C u b e  o f  sid e o f  b ase  =  £  o f  60 rad ii
=  d ista n ce  o f  th e  m oon.

C u b e  o f  p e r im e te r  o f  base =  V  d ista n ce  o f  th e  m o o n  

2 , ,  ,,  =  & l * , ,  !,
A —  4  0  9  6'  >» »> — 6 » »

5  cu b e s  o f  4  tim es p e r im e t e r =  4 0 9 6  , ,  „

2^  cu b e s  „  „  =  2048 „  , ,

and  d ista n ce  o f  J u p ite r  =  2 0 4 5  „  ,,

T h u s  2-|- cu b e s  o f  4  tim es p e rim e te r  o f  p y ra m id  o f  C e -  

p h ren es =  d ista n ce  o f  J u p ite r  =  2 cu b e s  o f  4  tim es p e r i

m e te r  o f  p y ra m id  o f  C h eo p s.

S p h e re  h a v in g  d ia m e te r  =  6 0 1 u n its  =  side o f  b ase  o f  

C e p h re n e s  =  6 0 1 s x  ’5 2 3 6  =  c ircu m feren ce , o r  sp h ere  o f  

C e p h re n e s  =  c ircu m fe re n ce  =  tw ic e  th e  p y ram id  o f  C h e o p s . 

C u b e  o f  C e p h re n e s  =  6 0 1 s =  £  d ista n ce  o f  th e  m oon 

C y lin d e r  =  £  c ircu m fe re n ce  

S p h e re  =  £  . „

C o n e  =  a  „

C o n e  o f  C e p h re n e s  =  p y ram id  o f  C h eo p s 

C y lin d e r  =  £  c irc u m fe re n ce  =  h e ig h t x  a re a  o f  th e  b a se  

o f  C h eo p s.
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C u b e  o f  s id e  o f  b ase  =  £  d is ta n ce  o f  th e  m oon 

5  cu b e s  „  =  d ista n ce  ,,

C u b e  o f  4  tim e s  p e rim e te r  =

5  cu b e s  =  d ia m e te r  o f  th e  o r b it  o f  J u p ite r .

(5  x  6 0 1)*  =  £  x  5 s =  2 5  d ista n ce  o f  th e  m oon

6 cu b e s  o f  5  tim es sid e  o f  base

=  1 5 0  tim e s  d is ta n ce  o f  th e  m oon 

=  d ista n ce  o f  M e r c u r y  

1 6  cu b e s  =  4 0 0  tim e s  d is ta n ce  o f  th e  m oon 

d ista n ce  o f  th e  ea rth .

(10  x  6 0 1)*  =  =  200 d ista n ce  o f  th e  m oon

2 cu b e s  o f  10 t im e s  sid e  o f  base

=  4 0 0  tim es d is ta n ce  o f  th e  m oon 

=  d is ta n ce  o f  th e  e a rth  

3 cu b e s  =  600 d ista n ce  o f  th e  m oon 

d ista n ce  o f  M a r s  =  6 0 4 „  „

S p h e re  o f  C e p h re n e s  =  c irc u m fe re n ce  =  p y ra m id  o f  C h o lu la  

C o n e  „  =  a  =  p y ra m id  o f  C h e o p s.

S p h e re , d ia m e te r  2 x  6 0 1 =  8 c ircu m fe re n ce  

S p h e re , d ia m e te r  =  p e rim e te r  o f  b a se  =  4  x  6 0 1  =  64 c ir 

cu m feren ce .

C u b e  o f  C e p h re n e s  =  £  d ista n ce  o f  th e  m oon 

C u b e  o f  C h e o p s  =  -̂  „  „

P y r a m id  o f  C e p h re n e s  =-fe c ircu m fe re n ce  

P y r a m id  o f  C h e o p s =-fe „

C y lin d e r  h a v in g  h e ig h t =  d iam e ter  o f  base =  6 0 1 w ill  

=  6 0 1*  x  *7854 =  a  c ircu m feren ce  

S p h e re  =  f  „

C o n e  =  „

C y lin d e r  h a v in g  h e ig h t  =  d ia m e te r  o f  b ase  =  2 x  601 

w ill  = 1 2  c irc u m fe re n ce

S p h e re  = 8  , ,

C o n e  = 4  „

C y lin d e r  h a v in g  h e ig h t  =  d ia m e te r  o f  b a se  =  4  x  601 

=  p e rim e te r  o f  base 

w i l l  =  96 c ircu m fe re n ce  

S p h e re  =  6 4  , ,

C o n e  =  3 2  „
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1 5  c y lin d e rs  =  1 4 4 0  c irc u m fe re n ce  =  d ista n ce  o f  M e r c u r y  

4 0  „  =  3 8 4 0  , ,  =  d ista n ce  o f  t h e  e a r t h

-jij- c y lin d e r  =  9*6 „  =  d is ta n c e  o f  t h e  m o o n .

D is ta n c e  o f  m oon : d ista n ce  o f  M e r c u r y  :: d is ta n c e  o f  M e r 

c u r y  : d ista n ce  o f  B e lu s

1 : 1 5 0 : :  1 5 0  : 150*

•1 : 1 5 : :  1 5 :  1 5 * x l 0 .  

d ista n ce  o f  M e r c u r y  =  1 5  c y lin d e rs  

d ista n ce  o f  B e lu s  =  15* x  1 0  „

5  c y lin d e rs  h a v in g  h e ig h t  =  d ia m e te r  o f  b a se  =  t w i c e  p e r i

m e te r  o f  base w i l l  =  3 8 4 0  c irc u m fe re n ce  =  d is ta n c e  o f  th e  

ea rth .
H e ig h t  x  a re a  o f  base o f  p y ram id

=  3 9 3 , & c . x  6 0 1*  =  a  c ircu m fe re n ce ,

P y r a m id  =  £  o f  £  =  -fa „

V y s e  m a k e s th e  fo rm er h e ig h t  =  454*3 fe e t  =  392*8 u n it s ,  

fo rm er b a se  =  707*9 =  6 1 2  , ,

I f  h e ig h t x  a re a  base =  4 0 0 , & c . x  6 1 5 * =  £  c irc u m fe r e n c e , 

P y r a m id  =  i  o f  £  =  £  „

T h e  h e ig h ts  and sid es o f  bases o f  th e  tw o  p y ra m id s  w i l l  b e  

p ro p o rtio n a te  to  each  o th er.

S o  th a t  i f  th e  first p y ra m id  w e re  c o m p le te ly  cased , th e  c a s e d  

p y ra m id  m ig h t b e  =  to  th e  la t te r , su p p o sin g  th e  b a se s  w e r e  

sq u a re , w h ich  seem s d o u b tfu l.

T h e  firs t p y ra m id  w o u ld  b e  to  th e  la t te r  p y r a m id  a s  

: £  c ircu m feren ce ,

:: 4 5  : 48 

:: 1 5  : 16

W h e n  referen ce  is  m ade to  th e  p y ra m id  o f  C e p h re n e s , th e  

c o n te n t is  sup posed  =  -fe c ircu m feren ce , an d  c u b e  o f  o n e  s id e , 

o r  o f  th e  m ean  o f  tw o  sides o f  b ase  =  £  d istan ce  o f  th e  m o o n .

W ilk in s o n  m a k e s th e  sides

684 b y  6 9 5  fe e t  

=  5 91*4  b y  610 *9 u n its 

sa y  5 9 2  b y  6 1 0  „

6 1 0 3 =  2 c ircu m feren ce  

m ean =  601

6 0 1* =  £  d ista n ce  o f  th e  m oon.
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H e ig h t  x  a re a  o f  b ase

=  3 9 3 , & c .  x  5 9 2  x  6 1 0  =  £  c irc u m fe re n ce  

P y r a m id  =  £  o f  *  . =  »

I t  w il l  p ro b a b ly  b e  fo u n d  th a t th e  sid es o f  th e  b ase  o f  som e 

o f  th e  p y ra m id s  a re  u n e q u a l.

F r o m  th e  tw o  g r e a t  p y ra m id s  w e  lea rn  th a t  th e  q u a d ra n t 

w a s d iv id e d  in to  3  e q u a l p a r t s ; o r  th e  c irc u m fe re n ce  in to  1 2 , 

th e  zo d ia ca l d iv isio n .

T h e  p y ra m id  o f  C h e o p s  =  -fe c ircu m feren ce ,

, ,  C e p h re n e s  = ~i» »
O r  th e  p aralle lo p ip ed o n  o f  C h e o p s  =  £  =  6 q u ad ran ts.

, ,  „  C e p h re n e s  =  £  =  5  „

T h e  p y ra m id  o f  C h e o p s  =  |  c ircu m fe re n ce  = 1 8 0  d eg re es  

, ,  „  B e lu s  =  £  a  s ig n  =  1 5  ,,

w h ic h  a re  as 12 : 1 .

T h e  p y ra m id  o f  B e lu s  : p y ra m id  o f  C e p h r e n e s : : - ^

:: 1 .' 10.
T h e  p y ra m id  o f  C h eo p s : p y ra m id  o f  C e p h r e n e s :: ^  l 

:: 6 : 5  s ig n s, i f  th e  e q u a to r  b e  su p posed  to  b e  d iv id e d  in to  

12  eq u a l p a rts  o r  sign s.

T h e  d ista n ce  o f  th e  m oon fro m  th e  e a rth  =  5  cu b e s  o f  

C e p h re n e s .

T h e  d ista n ce  o f  th e  e a rth  fro m  th e  s u n = 4 0 0  tim es th e  

d ista n ce  o f  th e  m oon fro m  th e  e a rth  =  4 0 0  x  5  =  2000 cu b e s  

o f  C ep h re n es.

I n  V y s e ’s  m easu rem en ts o f  th e  in te r io r  o f  th e  p y ra m id  o f  

C e p h re n e s , th e  le n g th  o f  th e  e n tra n ce  p a ssa ge  fro m  th e  first 

c o v e rin g  sto n e  to  th e  h o rizo n ta l p a ssa ge  =  10 4  fe e t  1 0  in ch es.

T o t a l  le n g th  o f  th e  e n tra n ce  p a ssa g e  to  th e  b o tto m  o f  th e  

in c lin e  =  10 4  fe e t.

1 0 5 '2  fe e t  =  9 1-2  u n its  

1 0  x  9 1-2  =  9 1 2  „

an d  9 1 2 3 =  *J> c ircu m fe re n ce  =

9 1 ‘2 3=  T g g tf c ircu m fe re n ce  =  2f  d eg re es 

=  yfc c ircu m fe re n ce  =  y  d eg re e .

P y r a m id  o f  C e p h re n e s  =  c ircu m fe re n ce  = 1 5 0  d eg rees.

VOL. i. x
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th e  c u b e  o f  th e  le n g th  o f  th e  e n tra n ce  p a s s a g e  i s  th e  

rec ip ro ca l o f  th e  c o n te n t o f  th e  p y ra m id  o f  C e p h re n e a .

T h e  B irm a n  so lid  h y p e rb o lic  te m p le s  a re  s y m b o lic a l  o f  th e  

la w  o f  th e  v e lo c ity  d e sc r ib e d  b y  a  b o d y  g r a v i t a t in g  t o  th e  

c e n tre  o f  fo rce . T h e  E g y p t ia n  so lid  p y ra m id a l t e m p le s  a re  

ty p ic a l  o f  th e  la w  o f  th e  t im e  co rresp o n d in g  to  t h a t  v e l o c i t y .

O n  ea ch  sid e  o f  th e  h y p e rb o lic  te m p le , as  th e  S h o e m a d o o  

a t P e g n ,  a re  d w e llin g s  fo r  th e  p riests , w h o  s t i l l  o f f ic ia te  a t  th e  

a l t a r ; b u t  th e  fo rm e r  scien ce  o f  th e  p riesth o o d  h a s  d e p a r te d .

A lo n g  th e  sid es o f  th e  q u a d ra n g u la r  a re a  in  w h ic h  s ta n d s  

th e  p y ra m id  o f  C ep h re n ea  a re  d w e llin g s  fo r  t h e  p r ie s ts , 

e x c a v a te d  o u t o f  th e  so lid  r o c k ;  b u t  th e  h ie ra rc h y  e x is t s  n o  

lo n g e r , a n d  th e  k n o w le d g e  a ccu m u la te d  fo r  a g e s , a n d  h e ld  

sacred  b y  th e  p riesth o o d , h as perished.

T h e  B ir m a n  p a g o d as a re  so lid  s tr u c tu re s , w it h o u t  a n y  

o p en in g.

V y s e  co m p u tes th e  sp ace  o ccu p ied  b y  th e  ch a m b e rs  in  th e  

p y ra m id  o f  C h e o p s  a t  ii1i0 o f  th e  w h o le .

T h e  te o ca llis  o f  M e x ic o  a re  so lid  p y ra m id a l te m p les . 

M o n te zu m a  w a s  em p ero r and  h ig h -p rie st. T h e  te m p le  o f  

M e x it l i  h ad  fiv e  terraces. I t  w a s on th e  p la tfo rm  o f  th is  

tc o c a lli th a t  th e  S p a n ia rd s, th e  d a y  p re c e d in g  th e  “  n o ch e  

tr is te ,”  o r  “  m e la n ch o ly  n ig h t,”  a tta c k e d  th e  M e x ic a n s , a n d , 

a fte r  a  d re a d fu l c a rn a g e , b ecam e m asters o f  th e  te m p le . I t  

sto od  w ith in  a  g r e a t  sq u are, su rro u n d ed  b y  a  w a ll  o f  h e w n  

sto n e. “  C lo s e  to  th e  side o f  th e  w a ll,”  s a y s  D e  S o lis , “  w e re  

h a b ita tio n s fo r  th e  p riests, and  o f  th o se  w h o , u n d e r  th e m , 

a tte n d e d  th e  se rv ice  o f  th e  te m p le ; w ith  som e o ffices, w h ic h  

a lto g e th e r  to o k  u p  th e  w h o le  c ircu m feren ce , w ith o u t  r e 

tre n c h in g  so  m u ch  fro m  th a t  v a s t  sq u a re  b u t  th a t  e ig h t  o r  

te n  th o u san d  p erso n s h ad  su ffic ien t room  to  d a n ce  in  i t  u p o n  
th e ir  so lem n  festiva ls .

I n  the c e n tre  o f  th e  sq u a re  stood a  p ile  o f  sto n e , w h ic h  in  

th e  op en  a ir  e x a lte d  its  lo fty  head, o v e r lo o k in g  th e  to w e r s  

o f  th e  c i t y ,  an d  g r a d u a lly  d im in ish in g  t i l l  i t  fo rm ed  h a l f  

a  p y ram id . T h r e e  o f  its  sid es w ere  sm ooth, th e  fo u r th  h a d  

sta irs  w ro u g h t in  th e  sto n e , —  a  su m p tu o u s b u ild in g , a n d  

e x tre m e ly  w e ll p ro p o rtio n ed . I t  w as so h ig h  th a t th e  s ta ir -
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ca se  co n ta in ed  120 s te p s ; an d  o f  so  la r g e  a  com p ass, th a t  on  

th e  to p  i t  te rm in a te d  in  a  fla t 4 0  fe e t  sq u are.

Pyramid of Mycerinus.
H e ro d o tu s  sta te s  th a t  M y c e r in u s  le f t  a  p y ra m id  less  th a n  

th a t  o f  h is  fa th e r , w a n tin g  o n  a ll  sid es, fo r  i t  is  q u ad ran 

g u la r , 2 0  f e e t ; i t  is  3  p le th ro n s on  e v e r y  sid e, an d  o n e  h a lf  

is  m ade o f  E th io p ia n  stone.

In s te a d  o f  th e  sid e  o f  th e  b a se  b e in g  3  p le th ro n s, sup pose 

th e  p e rim e te r  o f  th e  base to  e q u a l 30  p le th ro n s, o r  5  stades. 

T h e n  ea ch  sid e w ill  e q u a l 7 *  p le th ro n s, o r  {  sta d e , o r  

3 5 1 * 2 1  fe e t, o r  30 4 u n its , w h ich  is  20  u n its  less th a n  h a lf  

th e  sid e o f  C h e o p s ’  p y ra m id . F o r  th e  sid e o f  th e  b ase  o f  

C h e o p s ’  p y ra m id  =  6 48 u n its , an d  *  648 =  3 2 4  u n its , from  

w h ic h  ta k e  2 0  u n its , and  w e  h a v e  30 4 u n its  le f t  fo r  th e  sid e 

o f  th e  base o f  M y c e r in u s ’ p y ra m id . T h e s e  20 u n its  m a y  

h a v e  b een  ca lled  fe e t  b y  H e ro d o tu s. I f  th e  p riesth o o d  in  

h is  tim e k n e w  th e  v a lu e  o f  th e  B a b y lo n ia n  u n it , i t  ap p ears 

t h e y  n e v e r  m ade h im  a cq u a in te d  w ith  it ,  fo r  in  h is  ta b le s  

n e ith e r  th is  m easu re  n o r  its  e q u iv a le n t  is  e v e r  m en tio n ed , 

th o u g h  th is  u n it  fo rm ed  th e  b asis o f  h is ta b le  o f  m easures. 

I t s  v a lu e  m a y  p ro b a b ly  h a v e  b een  u n k n o w n  to  a ll,  e x c e p t  

th e  e le c t  o f  th e  sacred  c o lle g e s  o f  a  ph ilo so p h ica l p riesth ood .

A t  w h a te v e r  p e rio d , rem a rk s  M a u r ic e , th e  E g y p t ia n  

h ie ro g ly p h ics  w ere  first in v e n te d , th e ir  o r ig in a l m e a n in g  w as 

s c a r c e ly  k n o w n , e v e n  to  th e  p riests  th e m selve s, a t  th e  tera 

o f  th e  in v asio n  o f  C a m b y se s . A n d  a t  th e  tim e  w h e n  th e  

M a ced o n ia n  in v a d e r  e re c te d  A le x a n d r ia , p ro b a b ly  o u t  o f  th e  

ru in s  o f  M e m p h is , th e  k n o w le d g e  o f  th em  w a s to t a l ly  ob

lite ra te d  fro m  th e ir  m inds.

T h e  d ifferen ce  b e tw e e n  th e  sid es o f  th e se  tw o  p y ra m id s 

m a y  b e  e x p ressed  b y  s a y in g

T h e  p e rim e te r  o f  th e  b ase  o f  th e  p y ra m id  o f  M y c e r in u s  

e q u a ls  h a l f  th e  p e rim e te r  o f  th e  b ase  o f  th e  p y ra m id  o f  

C h e o p s , le ss  80  u n its , o r  less 20 u n its  on  e v e r y  side.

T h e  p e rim e te r  o f  C h e o p s  =  6 4  p le th ro n s

=  2 5 9 2  u n its  

* = 1 2 9 6  „
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T h e  p e rim e te r  o f  M y c e r in u s  

=  1 2 9 6  — 8 0 = 1 2 1 6  u n its  

a n d  sid e  o f  b ase  =  3 0 4  „

5  s t a d e s = 3 0  p l e t h r o n s = 1 2 l 5  u n its  

= p e rim e te r  o f  th e  base.

J o m a rd ’s  d im en sion s o f  th is  p y ra m id  a re ,

B a s e , m ea su red  o n  th e  n o rth  s id e , 100*7 m e tr e s  = 3 3 0  f e e t  

E n g lis h .

H e ig h t  5 3  m etres  =  173*8 4 fe e t ;  b u t  h e ig h t  n o t  d e t e r m in e d  

w ith  g r e a t  a c c u ra c y .

A n g le  m ade b y  th e  p la n e  o f  th e  fa ce  w ith  th e  p l a n e  o f  

th e  b ase, a b o u t 45°.

Y y s e  m a k e s th e  fo rm er b ase  = 3 5 4 * 6  fe e t  

, ,  p re se n t h e ig h t= 2 0 3

,,  fo rm er h e ig h t  = 2 1 8

W ilk in s o n ’s  p re se n t base = 3 3 3  

„  p re se n t h e ig h t  = 2 0 3 * 7  

b y  c a lcu la tio n  w ith  th e  a n g le  o f  5 1 °  g iv e n  b y  V y s e .

P lin y  m a k e s th e  d is ta n ce  b e tw e e n  th e  a n g le s , o r  s id e  o f  

th e  b a s e = 3 6 3  fe e t.

B y  A r b u th n o t ’s  ta b le  a  R o m a n  fo o t =  11 * 6 0 4  in c h e s  

E n g lis h .

3 6 3  x  11*6 0 4  in c h c s = 3 5 1 * 0 2  fe e t  E n g lis h  

a n d  \  sta d e  = 3 5 1 * 2 5

I f  th e  a n g le  o f  in c lin a tio n  o f  th e  sid e = 4 5 ° ,  a c c o r d in g  to  

J o m a rd , th e  h e ig h t  w i l l = h a lf  th e  sid e o f  th e  base.

A s s u m in g  th e  h e ig h t= £  stad e

=  175 *6 2 5  f e e t = 1 5 2  u n its , 

s id e  o f  b a se  w ill  = a  stad e

=  3 5 1*2 5  fe e t =  3 0 4  u n its , 

a n d  1 5 2 , & c . x  305* = £  c ircu m fe re n ce  o f  e a rth

p y r a m id = £  o f  £  —-ir c ircu m feren ce .

S u c h  a  p y ra m id  w o u ld  co m b in e th e  h e ig h t  o f  th e  t e o c a l l i ,  

\ s ta d e , w ith  th e  c o n te n t o f  th e  to w e r  o f  B e lu s , c ir c u m 

fe re n ce , an d  th e  h e ig h t  f  s ta d e  w o u ld  b e  £  th a t  o f  t h e  
to w e r.
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T h e s e  su p p o se d  d im en sio n s o f  th is  p y ra m id , 

h e ig h t  =  17 5 -6  fe e t , 

base = 3 5 1 * 2 5 ,

a cco rd  n e a r ly  w ith  J o m a rd ’s h e ig h t, 173*8 4 fe e t , a n d  w ith  

V y s e ’s fo rm er base, 354*6 fe e t , as w e ll  as  w ith  P l i n y ’s b ase , 

351*0 2 fe e t , an d  a lso  w ith  th e  3 0 4  u n its , o r  3 5 1* 2 5  fe e t, 

o b ta in ed  b y  co m p a rin g  th e  sid e  o f  th is  p y ra m id  w ith  th a t  o f  

C h eo p s.

B u t  th e  d iffe re n ce  b e tw e e n  th e  h e ig h ts  o f  V y s e  an d  

J o m a r d = 5 5  fe e t, an d  th e  d ifferen ce  b e tw e e n  th e ir  bases 

24  fee t.

C u b e  o f  s id e  o f  b ase  = 3 0 5 * = ^  c ircu m fe re n ce

C u b e  o f  tw ic e  sid e  = 6 1 0 * = 2

C u b e  o f  h e ig h t  =  152 *, & c . = ^ 5-.

I f  th is  p y ra m id  had fo r m e r ly  b e e n  a  te o c a lli  h a v in g  th e  

h e ig h t  to  th e  sid e ' o f  base as  $  l \  s ta d e , o r  1 5 2 , & c . 3 0 5  

u n its , o r  1 7 5 a  : 3 5 1 ^  fe e t. '

S u p p o s in g  su ch  a  te o c a lli  to  h a v e  had 4  te rra c e s  o f  e q u a l 

h e ig h ts , an d  th e  h e ig h t  o f  th e  4  to  e q u a l £  sta d e , a n d  th e  

h e ig h t  to  th e  a p e x  to  e q u a l th e  h e ig h t  o f  5  te rra c e s , o r  

I 7 5 f + i  1 7 5 f  f e e t = 2 2 0  fe e t.

T h e n  th e  co n te n t o f  th is  p y ra m id , h a v in g  th e  sam e base, 

w o u ld  e x c e e d  th a t  o f  th e  p y ra m id  h a v in g  th e  h e ig h t  to  sid e 

o f  b ase  as f  : £  sta d e  b y

O r  c o n te n t =  2̂  + ^  o f  c ircu m feren ce

= A  o r  i V  c ircu m fe re n ce  n e a rly , 
an d  J y  c ir c u m fe r e n c e = 1 9  d e g re e s  n e a r ly , 

fo r  1 9 x 1 9 = 3 6 1 .

S u c h  a  p y ra m id  w o u ld  a cco rd  w ith  th e  b ase  a n d  fo rm er 

h e ig h t  b y  V y s e ’s m easu rem en t.

B y  th is  su p p o sitio n  th e  m ode w e  h a v e  ad o p ted  fo r  m ea 

s u r in g  th e  c o n te n t o f  a  te o ca lli is  p r a c tic a lly  illu s tra te d .

H e r e  th e  c irc u m s c rib in g  tr ia n g le  o f  th e  p y ra m id  and  

te o ca lli a re  e q u a l, a n d  so a re  th e ir  c o n te n ts , fo r  th e  c o n te n t 

o f  th e  p y ra m id  o r  te o ca lli =  a  ( th e  sq u a re  o f  th e  base o f  th e  

c irc u m sc rib in g  tr ia n g le  x  th e  h e ig h t) .

T h e  b u lk  o f  th e  p y ra m id  h as b e e n  m o re  c a r e fu lly  an d  

c o m p a c tly  b u i lt  th a n  th e  tw o  la r g e r  on es, a n d  th e  sto n es
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h a v e  b een  b e tte r  fin ish ed , a n d  a re  o f  a  g r e a te r  s iz e .  I t  h a s  

b een  ca rrie d  u p  in  s te p s  o r  stages^ d im in ish in g  t o w a r d s  th e  

to p  l ik e  tho se in  th e  fo u rth  a n d  fifth  p y r a m id s ;  a n d  th e  

a n g u la r  sp aces h a v e  b een  fille d  u p  so  a s  to  c o m p le t e  t h e  

p y ra m id a l form . (  Vyse.)
T h e  d im en sio n s o f  su ch  a  p y ra m id  w ill  b e  

H e ig h t  to  a p e x = £  +  ^ o f  £ sta d e 

=  175 *6  +  43*9 =  2 19 *5  fee t = 1 9 0  u n its.

S id e  o f  base = {  sta d e  = 3 5 1 * 2 5  fe e t= 3 0 4  u n i t s ;  

th e n  h e ig h t  x  base

3  .
=  19 0 , & c . x  3 0 5 * =  — -j c ircu m fe re n ce  

360*

PyramÍd c irc u m fe r e n c e = 3 6 0 *  d e g re e s .

V y s e ’s h e ig h t  to  a p e x = 2 1 8  fe e t  = 1 8 8 * 5  u n its  

sid e o f  b ase = 3 5 4 * 6  fe e t = 3 0 6 * 5  

sq u a re  o f  p la tfo rm  a t  th è  to p  a b o u t 9.

A c c o r d in g  to  V y s e ’s d im en sion s th e  c o n te n t o f  th e  p y r a m id

o f  M y c e r in u s  w ill  =
1

360*
c irc u m fe r e n c e = 3 6 0 *  d e g re e s .

T h e  p e rim e te r  o f  th e  b a se  w il l  =  J  x  4 = 5  s ta d e s = 3 0  

p leth ro n s.

H e ig h t  = 5  +  1  o f  f = ~ = S  stade. 
5  8 4  8 32  2s

A ls o  a  p y ra m id  h a v in g  th e  h e ig h t  to  a p e x = £  s ta d e . '

S id e  o f  b a s e = tw ic e  th e  h e ig h t = £  s ta d e ;

O r  p e rim e te r  o f  base =  5  s t a d e s = 3 0  p le th ro n s 

w i l l = J T c irc u m fe re n ce = 1 5  d e g re e s  

=  th e  co n te n t o f  th e  to w e r  o f  B e lu s .

B o t h  th e se  fo rm u las w ill  r e q u ir e  a  sm a ll co rre ctio n , —  t h e  

a d d itio n  o f  a  u n it  to  a  sta d e , as w ill b e  seen  a fte rw a rd s.

S id e  o f  b ase  o f  p y ra m id  =  3 0 5  u n its , a n d  305* =  ± c i r 

cu m feren ce.

S o  4  c u b e s  =  c ircu m feren ce .

O r  i f  a  cu b e  b e  d escrib ed  on  ea ch  o f  th e  4  sid es th e  s u m  

o f  th e  c u b e s  w ill =  c ircu m feren ce

(2  x  305)* =  a  =  2 c ircu m fe re n ce ,
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o r  c u b e  o f  su m  o f  2  sid es =  2  c ircu m feren ce .

189* & c . =  j-g-j c irc u m fe re n ce  

( 1 0  x  18 9  & c .) s =  =  60

cu b e  o f  10  t im es h e ig h t  =  60  circu m feren ce .

In c lin e d  sid e w il l  =  2 4 2  & c . u n its

2 4 2 s & c . =  £  c ircu m fe re n ce  

( 2  x  2 4 2  & c .) 3 =  1 „

C u b e  o f  t w ic e  in c lin e d  sid e =  c ircu m feren o e.

C u b e  o f  s id e  o f  b a se  c u b e  o f  in c lin e d  s i d e :: a ; a. c ircu m 

fe re n c e  :: 2  : 1 .

P y r a m id  =  — -— r c irc u m fe re n ce  =  (3 6 0 )*  d e g re e s.
(3 6 0 )*

S o  th e  p y ra m id  o f  M y c e r in u s  w i l l  b e  th e  r e c ip ro ca l o f  

i t s e l f

C u b e  o f  p e rim e te r  o f  b ase  = ( 4  x  3 0 5 )3=  1 6  c ircu m fe re n ce .

C u b e  o f  p e rim e te r  o f  b ase  o f  C h e o p s  =  1 6  d ista n ce  o f  th e  

m oon.

C u b e s  o f  p e rim eters  a re  as c irc u m fe re n ce  l d ista n ce  o f  th e  

m oon. P y r a m id  o f  M y c e r in u s  l p y ra m id  o f  C h e o p s

:: — i—  : a  c ircu m fe re n ce
(3 6 0 )*

:: 2  : 1 9  „

:: 1 : 9 -5 „

:: c irc u m fe re n ce  ! d ista n ce  o f  th e  m oon.

T h e  p y ra m id  o f  M y c e r in u s  w i l l  b e  sim ila r  to  th e  p y ra m id  

o f  C h e o p s, so th e  h e ig h t  w ill  =  f  s id e  o f  base.

4  c u b e s  o f  M y c e r in u s  =  c ircu m feren ce  

4  „  C h e o p s  =  d ista n ce  o f  th e  m oon.

T a k in g  J o m a rd ’s b a se  as th a t  o f  th e  in te rn a l p y ra m id , 

s id e  o f  b ase  =  3 3 0  fe e t  =  2 8 5  u n its  

a n d  283* & c . =  c ircu m feren ce .

C o n te n t  o f  e x te r n a l : c o n te n t o f  in te rn a l p y r a m i d ^  £  

:: i V  • **¥ c ircu m feren ce .
T h u s  w e  sh a ll h a v e  th e  c o n te n t o f  th e  e x te r n a l p y ra m id  

=  -Jy c irc u m fe re n ce
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C u b e  o f  sid e o f  b a se  =  \ c i r c u m f e r e n c e

C o n te n t  o f  in te rn a l p y ra m id  =  ^  „

C u b e  o f  s id e o f  b ase  —  i  »
T h e  e x te rn a l and  in te rn a l p y ra m id s w ill  b e  s im ila r ,  h a v in g  

h e ig h t  =  £  sid e  o f  base.

T h e  c o n te n t o f  th e  in te rn a l p y r a m id  w i l l  =  t h a t  o f  th e  

to w e r  o f  B e lu s  =  c ircu m feren ce .

C o n te n t  o f  e x te rn a l p y ra m id  =  -fa c ir c u m fe r e n c e  =  19

d e g re e s , o r  =  c ircu m feren ce *  =  36 0 * =  1 9  d e g re e s .

H e ro d o tu s  s a y s  th e  p y ra m id  o f  M y c e r in u s  w a s  b u i lt  u p  to  

th e  m id d le  w ith  E th io p ia n  sto n e . T h e  ca s in g  has b e e n  ta k e n  

a w a y  a t  d ifferen t t im e s : som e o f  i t  w a s  rem o v ed  a  f e w  y e a r s  

a g o  to  assist in  th e  co n s tru ctio n  o f  th e  a rsen a l a t  A le x a n d r ia .  

T h e  lo w e r  p a r t  o f  th e  c a s in g  co n sisted  o f  p o lish ed  g r a n it e ,  as  

th e  a n c ie n t h isto ria n s  h a v e  d escrib ed  ; b u t  th e  e le v e n  o r  

tw e lv e  co u rses to w a rd s th e  b o tto m  a re  n o t w o rk e d  s m o o th , 

b u t  form  a  so rt o f  ru stica te d  b ase , in c lin in g  l ik e  th e  r e s t  o f  

th e  p y ram id .

T h e  s ty le  o f  b u ild in g ' o f  th e  p y ra m id  o f  C e p h re n e s  is  sa id  

to  b e  in fe rio r  to  th a t  o f  C h e o p s, th e  sto n es u sed  in  its  c o n 

stru ctio n  b e in g  less  c a r e fu lly  se le cted , th o u g h  u n ite d  w ith  

n e a r ly  th e  sam e k in d  o f  cem en t. N o r , Bays W ilk in s o n , w a s  

a ll th e  sto n e o f  e ith e r  p y ra m id  b r o u g h t  fro m  th e  q u a r r ie s  o f  

th e  A r a b ia n  m o u n tain s, b u t  th e  o u te r  t ie r  o r  c a s in g  w a s  c o m 

posed  o f  b lo ck s  h e w n  from  th e ir  co m p a ct stra ta . T h is  c a s in g , 

p a r t  o f  w h ich  s till  rem ain s on  th e  p y ra m id  o f  C e p h re n e s , is , 

in  fa c t , m e re ly  fo rm ed  b y  le v e llin g  o r  p la n in g  d o w n  th e  

u p p e r  a n g le  o f  th e  p ro je c tin g  step s, a n d  w a s c o n s e q u e n tly  

com m en ced  from  th e  su m m it.

T h e  p y ra m id  o f  M y c e r in u s  is  d escrib ed  as b e in g  b u i lt  in  

a lm o st p e rp en d icu la r  d e g re e s, to  w h ich  a  s lo p in g  fa ce  h a s 

a fte rw a rd s  b een  added. T h e  o u te r  la y e r s , m a n y  o f  w h ich  

s t i ll  rem ain , w e re  o f  red  g ra n ite , o f  w h ich  m a teria l th e  lo w e s t 

r o w  o f  th e  p y ra m id  o f  C e p h re n e s  w a s a lso  com p o sed , as is  

e v id e n t b y  th e  b lo c k  and  fra g m e n ts  w h ic h  lie  s c a tte re d  a b o u t 

its  base.

I n  m ea su rin g  th e  c o n te n t o f  th e  te o ca lli, th is  s lo p in g  fa c e , 

w h ic h  in c lu d ed  th e  o u te r  la y e rs  o f  th e  p y ra m id , has b een  in*
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e lu d e d ; sin ce  th e  in c lin in g  sid e o f  th e  te o c a lli, a cc o rd in g  to  

estim a tio n , is  th a t  s tr a ig h t  lin e  w h ic h  to u ch e s  a ll  th e  e x te r io r  

a n g le s  o f  th e  te rra ce s , o r  d e g re e s , an d  te rm in a te s  a t  th e  a p e x  

and  g ro u n d  b ase  o f  th e  te o ca lli.

T h e  fo llo w in g  m easu rem en ts o f  th e  sm a ll p y ra m id s a t  

G iz e h  a re  th o se m ade b y  C o l.  V y s e ,  w h o , in  h is  d escrip tio n  

o f  th e  p y ram id s, has g iv e n  th e  m ea su rem en ts o f  th e  in te r io r  

ch am b ers a n d  p assages o f  a ll  th e  p y ra m id s.

T h e  fo u rth  c e n tra l and  s ix th  w e ste rn  p y ra m id s so u th  o f  th e  

th ird  p y ra m id , th a t  o f  M y c e r in u s , a re  b o th  b u ilt  o f  la r g e  

sq u are  b lo ck s  p u t  to g e th e r  in  th e  m a n n er o f  C y c lo p ia n  

w a llin g , a n d  a re  a t  p rese n t in  ste p s o r  d eg re es. T h e s e  tw o  

p y ram id s a re  o f  e q u a l d im en sion s and s im ila r  in  co n s tru ctio n , 

ea ch  h a v in g  fo u r  te rraces, lik e  a  te o c a lli. B o th  a re  in  a  d i

lap id ated  sta te .

H e ig h t  to  th e  to p  p la tfo rm , 69*6 fee t,

-{ s ta d e  =  70 a  fee t.

S id e  o f  th e  base o f  th e  lo w e s t  te rra c e  =  102*5 feet.

S u p p o se  th e  h e ig h t  to  th e  a p e x  =  th e  h e ig h t  o f  5  te rra ce s  

=  7 0  +  {■  7 0  =  87*5 fe e t  =  7 5  & c . u n its  =  -fa stad e.

L e t  th e  b ase  o f  th e  c irc u m sc rib in g  tr ia n g le  =  12 8  fe e t  

=  1 1 1  u n its  =  2 £  p le th ro n s, th e n  h e ig h t  x  b ase  =  7 5  & c  

x  1 1 1 *  =  3  d e g re e s .

P y r a m id  =  { 3  =  1 d eg re e , o r  -g-J-j c ircu m feren ce .

T h u s  th e  fo u r th  an d  s ix th  p y ra m id s  o r  te o ca llia , & c . ,  each  

=  1 d eg re e .

T h e  fo u rth  p y ra m id  is  m u ch  d ilap id a te d  on  th e  n o rth ern  

f r o n t ; b u t  th e  m a so n ry  on  th e  o th e r  sides is  v e r y  fine, and  

th e  sto n es e x c e e d in g  la r g e  and  a p p a re n tly  o f  g r e a t  a n t iq u ity . 

L ik e  th e  s ix th  p y ra m id  i t  has b een  b u ilt  in  r e g u la r  sta g e s.

S id e  o f  b ase  = 1 1 1  u n its  

H e ig h t  =  7 5  „

110 * & c . =  t6s6o d ista n ce  o f  th e  m oon

(10  x  110  & c .)*  =  =  i
(2  x  10  x  110  & c.)*  =  « x  2» =  V  =  10-

C u b e  o f  20 tim es s id e , o r  o f  5  tim es p e rim eter  

=  10  tim es d ista n ce  o f  th e  m oon
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1 5  cu b e s  == 1 5 0  tim es d is ta n c e  o f  th e  m oon  

=  d ista n ce  o f  M e r c u r y

( 2 x 2 x 1 0 x 110  & c . ) '  =  10 x  2* =  80 d is ta n ce  o f  m o o n

5 c u b e s  o f  4 0  tim e s  sid e

=  40 0 tim es d ista n ce  o f  th e  m oon 

=  d ista n ce  o f  th e  ea rth .

75* & c . =  c ircu m fe re n ce  

( 1 0 x 7 5  & c.)*  =  Y f t ?  =  V
( 2 x 1 0 x 7 5  & c .)a =  « ¡ f x 2 » = 3 0 .

C u b e  o f  20  tim e s  h e ig h t

=  3 0  tim es c ircu m feren ce .

( 4  x  2  x  1 0  x  7 5  & c .) * =  3 0  x  4 * =  19 2 0 .

2  c u b e s  o f  80  tim e s  h e ig h t  =  3 8 4 0  c irc u m fe re n ce ,

=  d ista n ce  o f  th e  e a rth .

T h e  fifth  p y ra m id  is  to  th e  so u th -e a st o f  th e  th ird .

H e ig h t  to  a p e x  =  93*3 fe e t  =  80 u n its.

S id e  o f  b ase  =  145*9 fe e t  =  1 2 5  u n its.

H e ig h t  x  base =  80  & c . x  1 2 5 * = ^ g - c irc u m fe re n ce

=  4  d eg re es.

P y r a m id  =  ±  o f  a  d e g re e  =  c ircu m fe re n ce , 

an d  h e ig h t to  side o f  base :: 80  : 1 2 5  :: 5  I 8 n e a r ly .

O r  h e ig h t  =  £  sid e  o f  b ase  n e a rly .

P e r im e te r  o f  base =  5 0 0  u n its , 

an d  h e ig h t  =  80 „

5 0 1*  & c . =  Y  c ircu m feren ce

(3  x  5 0 1)*  =  Y  x  3* =  30  c irc u m fe r e n c e ;

o r  c u b e  o f  3 tim es p e rim e te r  =  30  tim es c ircu m fe re n ce .

T h e  fifth  p y ra m id  h ad  a t  th e  tim e o f  R ich a rd so n  a  f la t  to p , 

w h ic h  w a s  c o v e re d  w ith  a  s in g le  sto n e. T h e  tw o  p y r a m id s  

to  th e  w e s t  o f  th is , b u t  in  th e  sam e lin e , co n sist ea ch  o f  f o u r  

r e c e d in g  p la tfo rm s, lik e  th e  M e x ic a n  te o ca llis . T h e  s e v e r a l  

d iv isio n s o f  th e se  p y ram id s a re  ascen ded  b y  h ig h  n a rro w  s te p s  

to  th e  su m m it, w h ich  is  a  p latfo rm .

T h e  th ird  p y ra m id , th a t  o f  M y c e r in u s , a p p ears a lso  to  

h a v e  b een  o r ig in a lly  a  te o ca lli, a n d  th a t  a t  a  la te r  p erio d  th e
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te rra ce s  o f  th e  a n c ie n t te o c a lli  h ad  b e e n  b u ilt  u p  so as  to  

form  a  p la in -sid ed  p y ra m id .

W e  k n o w  o f  no p y ra m id  o f  w h ic h  th e  fifth  p y ra m id  w ill  b e  

th e  rec ip ro ca l. S u c h  a  p y ra m id  sh o u ld  =  f  c ircu m fe re n ce , 

=  2 7 0  d eg re es.

T h e  se v e n th , e ig h th , an d  n in th  p y ra m id s  a re  s itu a te d  to  

th e  e a stw a rd  o f  th e  g r e a t  p yram id .

T h e  s e v e n th  (n o rth e r n )  and  e ig h th  (c e n tr a l)  p y ra m id s  a re  

b o th  in  v e r y  r u in e d  co n d itio n . T h e  d im en sio n s o f  b o th  a re  

sup posed  b y  V y s e  to  b e  e q u a l.

H e ig h t  to  a p e x  = 1 1 1  fe e t , a n d  sid e o f  base =  172 *5  fe e t .

I f  th e  h e ig h t  b e  su p p o sed  =  10 5  fe e t  =  92 u n its , an d  sid e 

o f  base =  16 4  fe e t  =  1 4 2  u n its ,

T h e n  h e ig h t  x  b ase  =  92 & c . x  142* =  ^  c ircu m fe re n ce ,

=  6 d eg rees.

S o  ea ch  p y ra m id  w i l l  =  f  o f  - ^  =  yA^. c irc u m fe re n ce ,

=  2 d eg re es.

T h u s  th e  sid e o f  base o f  ea ch  p y ra m id  w il l  =  3f  p le th ro n s,

=  14 1 * 7 5  u n its .

H e ig h t  w ill  =  2i  p le th ro n s =  9 1*25  u n its.

1 4 1 *  & c . =  ^  c ircu m feren ce .

C u b e  o f  sid e =  ^  c ircu m feren ce .

9 1*  & c . =  y j- y  c ircu m feren ce .

C u b e  o f  h e ig h t  =  y f y  c ircu m feren ce .

S e v e ra l o f  th e  c a s in g  sto n es o f  th e  c e n tra l p y ra m id  h ad  

b een  r o u g h ly  ch iselled  in to  th e  p ro p e r  a n g le , an d  th e n  

w o rk e d  d o w n  to  a  p olish ed  su rfa ce  a fte r  t h e y  h ad  b e e n  

b u i l t ; an d  in  m a n y  p laces th e  o p eratio n  h ad  n o t b een  e n tir e ly  

p erfo rm ed . T h e y  w e re  as  f irm ly  la id  as th e  b lo ck s  in  th e  

G r e a t  P y r a m id , an d  th e  m aso n ry  o f  th e  b u ild in g s  h ad  a  g r e a t  

resem b lan ce. I t  is  to  b e  rem em b ered  th a t  tra d itio n  a ssign s 

th e  b u ild in g  o f  th is  p y ra m id  to  th e  d a u g h te r  o f  C h eo p s.

T h e  p y ra m id  o f  C h eo p s =  a  c ircu m f. =  18 0  d eg rees.

T h e  p y ra m id  o f  h is  d a u g h te r  =  -¡fo c ircu m f. =  2 d e g re e s.

T h e  h e ig h t  o f  th e  p y ra m id  o f  C h e o p s  =  I f  stad e.

T h e  sid e o f  b ase  =  2$  stades.

T h e  h e ig h t  o f  th e  p y ra m id  o f  h is d a u g h te r  =  2J  p leth ro n s.

T h e  s id e  o f  base =  3£ p le th ro n s.
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T h e  h e ig h t  ! s id e  o f  b ase  o f  C h e o p s ’  p y ra m id  :: 5 : 8 ;

o f  h is  d a i^ b t e r  ::  5  :  7 .

T h e  r id e  o f  th e  b a se  o f  th e  g r e a t  p y ra m id  =  1 6  (d e th ro n e .

T h e  p e rim e te r  o f  th e  b ase  o f  th e  sm a ll p y ra m id  =  3 i x 4

=  1 4  {d e th ro n e .

H a v in g  s in ce  fo u n d  th a t  th e  p y ra m id  o f  M y o e r in u s  is  a  

m ea n  p ro p o rtio n a l b e tw e e n  th e  p y ra m id  o f  C h e o p s  a n d  th e  

p y ra m id  o f  h is d a u g h te r. S o  th a t  i f  a l l  th e  th r e e  p y r a m id s  

b e  s im ila r , w e  can  d ete rm in e  th e  h e ig h t  an d  r id e  o f  b a s e  o f  

th e  p y ra m id  o f  C h e o p s ’  d a u g h te r.

T h e  th re e  p y ra m id s  a re

C h e o p s  : M y c e r in u s :: M y c e r in u s  l D a u g h te r  

18 0  : 3 6 0 * :: 360* : 2  d eg re es.

T h e  th re e  p y ram id s b e in g  sim ilar, th e  c u b e s  o f  t h e  s id e s  

o f  bases w ill  b e  as th e ir  co n ten ts .

C u b e  o f  C h e o p s  : c u b e  o f  M y c e r in u s :: c u b e  o f  M y c e r in u s  

: c u b e  o f  D a u g h te r

648* : 3 0 5 * ::  305* : 144*

^ d is ta n c e  o f  m oon : \ c irc u m fe r e n c e :: i  c irc u m fe re n ce  : a  

1
d ista n ce  o f  m oon

i  9 ‘5  c ircu m feren ce  : ^ c ircu m fe re n ce  :: c ir c u m fe r e n c e

; 4  x  c ircu m feren ce .
*  9*5

H e n c e  th e  c u b e  o f  th e  sid e o f  base o f  p y ra ip id  o f  C h e o p s ’

d a u g h te r  w ill  = 1 4 4 * =  ^ x  c i r c u m f e r e n c e = ^  c irc u m
4  9 '5  38

feren ce .

S in c e  th e  th ree  p y ra m id s a re  sim ilar, a n d  h e ig h t  o f  e a c h  

= £  sid e o f  base

.* .  h e ig h t o f  p y ra m id  o f  C h e o p s ’ d a u g h te r  = £  1 4 4 = 9 0  

u n its.

H e ig h t  x  a re a  b ase

=  9 0 x  144*, &.c.=-fc c ircu m feren ce . 

P y r a m i d s ^  o f  c irc u m fe r e n c e = 2  d eg rees.

. •. H e ig h t  w il l  b e  90 an d  sid e base 1 4 4  

in stead  o f  92 „  14 2
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T h e  p y ra m id  o f  th e  D a u g h te r  is  th e  re c ip ro ca l o f  th e  

p y ra m id  o f  C h eo p s.

T h e  p y ra m id  o f  M y c e r in u s  is  th e  re c ip ro ca l o f  its e lf.

T h e  p y ra m id  o f  M y c e r in u s  is  a  m ea n  p ro p o rtio n a l b e 

tw e e n  th e  p y ra m id  o f  C h e o p s  a n d  th e  p y ra m id  o f  h is 

d a u g h te r .

T h e  th re e  p y ra m id s  a re  a ll sim ilar.

T h e  h e ig h t  o f  e a c h = £  sid e  o f  b ase.

H e n c e  k n o w in g  th e  sid e o f  th e  b ase  o f  p y ra m id  o f  C h e o p s, 

th e  d im en sio n s o f  a ll  th e  th re e  p y ra m id s ca n  b e  d ete r

m ined.

W ilk in s o n  m en tio n s “  th a t  o n  th e  e a s t sid e o f  th e  g r e a t  

p y ra m id  sta n d  th re e  sm a lle r  on es, b u ilt  in  d e g re e s  o r  s ta g e s, 

so m e w h at la r g e r  th a n  th e  th re e  o n  th e  so u th  sid e  o f  th e  

p y ra m id  o f  M y c e r in u s . T h e  c e n tre  o n e  is  s ta te d  b y  

H e ro d o tu s  to  h a v e  b een  e re c te d  b y  th e  d a u g h te r  o f  C h e o p s. 

I t  is  122 fe e t  s q u a re , w h ic h  is  less  th a n  th e  m easu rem en t 

g iv e n  b y  th e  h isto ria n  o f  p le th ro n , o r  a b o u t 1 5 0  f e e t ;  

b u t  th e  d ifferen ce  m a y  b e  a cco u n te d  fo r  b y  its  r u in e d  co n 

d itio n .”

W ilk in s o n  m a k e s  th e  sid e o f  th e  base o f  th e  p y ra m id  o f  

C h e o p s ’ d a u g h te r  to  e q u a l 122  f e e t  Y y s e  m a k e s  th e  side 

o f  th e  base to  e q u a l 172 *5  f e e t

I f  sid e o f  base =  122  f e e t =  105*5 u n its

104*, & c . c i r c u m f e r e n c e  

( 1 0  x  10 4 , & c .) * =  Y o V  =  I® c ircu m feren ce , 

o r  c u b e  o f  10 t im es sid e  o f  th is  base

=  10 t im es c ircu m feren ce .

S id e  o f  base o f  p y r a m id = 1 4 3  u n it s ;

1 4 3 * =  ^  c ircu m feren ce .

T h e  d im en sio n s o f  th e  s e v e n th  p y ra m id  are ,

H e ig h t  to  th e  a p e x  (su p p o sed ) 1 1 1  fe e t.

S id e  o f  th e  b ase  (su p p o se d ) 172 *5  fee t.

H e ig h t  1 1 1  f e e t = 9 6  u n its.

S id e  o f  base 172 *5  f e e t = 1 4 9  u n its.

Let the height=98 units, 
and side of base=152 units=£ Blade.
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T h e n  h e ig h t  x  baae

=  9 8 , Sec. x  1 5 2 * = c irc u m fe r e n c e = 7  "2 d e g r e e s .

Pyramid=-¡-¿-5 circumference=2-4 degrees
=̂ -̂ 5- circumference= degrees;

152 -5*= : 3L  c irc u m fe re n ce  an d  150*, & c. = t *-q d i s t a n c e  o f  

m oon.

T h e  secon d  p y ra m id , th a t  o f  C e p h re n e s ,

c ir c u m fe r e n c e =  1 5 0  d eg re es.

T h u s  th e  sev en th  p y ra m id  w il l  b e  th e  r e c ip ro c a l o f  t h e  

seco n d , th a t  o f  C e p h re n e s , as  th e  e ig h th  is  th e  r e c ip r o c a l  o f  

th e  firs t, th a t  o f  C h e o p s.

P e r im e te r  o f  th e  e ig h th  p y r a m id = f  x  4 = 2 -̂ s t a d e = o n e  

o f  th e  sid es o f  th e  b ase  o f  th e  p y ra m id  o f  C e p h re n e s .

T h e  fo u rth  a n d  s ix th  p y ra m id s a re  b o th  te o c a llis , e a c h  

h a v in g  fo u r  te rra ces, a n d  th e  c o n te n t o f  e a c h = 3- ^  c ir c u m 

fe ren ce  = 1  d e g re e .

T h e  te o ca lli o f  C h o lu la  has fo u r  te rra ces, a n d  t h e  c o n t e n t  

=  1 c irc u m fe r e n c e = 3 6 0  d eg re es.

H e n c e  th e  fo u rth  an d  s ix th  p y ra m id s  a re  th e  re c ip ro c a ls  

o f  th e  te o ca lli o f  C h o lu la .

T h e  th ird  p y ra m id , th a t o f  M y c e r in u s  =  — ^ c ir c u m -

fe r e n c e = 3 6 0 *  d e g re e s , and is . - .  th e  rec ip ro ca l o f  its e lf . 

H e ig h t  l side o f  base o f  C e p h re n e s

:: 3 9 2  : 6 0 1 :: 5  : 7-6 4 .

H e ig h t  to  side o f  base o f  se v e n th  p y ram id  

:: 98 ; 1 5 2  :: 5  : 7 ‘7 5 .

H e ig h t  to  sid e  o f  base o f  M y c e r in u s  as 5  8.

I f  th e  th ree  p y ra m id s w e r e  s im ilar, an d  h e ig h t  o f  e a c h  

=  g sid e o f  b ase, th e n  c u b e s  o f  sides o f  base w ill  b e  as  

601» : 3 0 5 s : :3 0 5 s I 1 5 5 s, & c .

I  d ista n ce  o f  m oon ; -  c ircu m fe re n ce  :: -  c irc u m fe re n ce  
5  4  4

, 1 
30-4

c irc u m fe r e n c e ;
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—  circu m fe re n ce  : -  c ircu m fe re n ce  : 
5  4

; — c ircumference .
30-4

T h u s  sid e o f  base o f  s e v e n th s :  1 5 5 , & c .

I c ircu m feren ce  
4

height=4 155, & c . =  97.
H e ig h t  x  area  base

=e 9 7  x  15 5 * , &c.=J$ c ircu m feren ce  

P y r a m id = \ o f  To= Ti~o c irc u m fe r e n c e = 2 * 4  d eg rees.

Y y 8 e  m akes tf ie  fo rm er h e ig h t  o f  C cp h re n e s  so m ew h at 

m ore th a n  4  s id e o f  base.

S o  i t  w o u ld  seem  th a t  th e  p y ra m id  o f  C e p h re n e s  is  d is

sim ilar to  M y c e r in u s , th o u g h  i t  m a y  h a v e  b een  s im ila r  to  

th e  sev en th .

I f  so th e  c u b e s  o f  th e  sid es o f  th e  b ases o f  th e  th re e  

p y ram id s w ill  n o t b e  as  th e ir  co n ten ts.

T h u s  th e  p y ra m id  o f  C e p h re n e s  a n d  th e  se v e n th  w i l l  b e  

rec ip ro ca ls, a n d  m a y  b e  s im ila r  to  e a c h  o th er, th o u g h  d is

sim ilar  fro m  th e  p y ra m id  o f  M y c e r in u s ; s t i l l  th e  p y ra m id  o f  

M y c e r in u s  w i l l  b e  a  m ean  p ro p o rtio n a l b e tw e e n  C e p h re n e s  

a n d  th e  sev en th .

C e p h re n e s  : M y c e r in u s :: M y c e r in u s  : sev en th .

1 5 0  : 3 6 0 * ::  360* : 2-4 d eg rees.

C u b e  o f  s id e  o f  b ase  o f  C h e o p s  =  648* =  \  d is ta n ce  o f  

th e  m oon.

4  c u b e  =  4 x i  —  -as-» 
p y ra m id  =  4  o f  =  <h

=* x  9 -55  =
4 7*75

96
— A t c ircu m feren ce .

C u b e  o f  s id e  o f  base o f  C e p h re n e s  =  6 0 1 3 =  4  d is ta n ce  o f  

th e  m oon.

4  c u b e  =  4 * i = 4$ > = i i  
p y ra m id  -  4  o f  4 = ^

—-t? x  9*55 =
9*55

2 4
c irc u m fe re n ce  ;
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b a t  p y ra m id  = ^ = £ $  c irc u m fe re n ce ,

w h ich  is  g r e a te r  th a n

T h u s  th e  p y ra m id  o f  C e p h re n e s  e x c e e d s  £  o f  £  c u b e  o f  

s id e  o f  base, a n d , th e re fo re , is  d iss im ila r  t o  th e  p y r a m i d  o f  

C h e o p s  o r  M y c e r in u s .

T h e  a n g le  o f  in c lin a tio n  o f  th e  sid e  o f  C h e o p s  is  le a s  th » n  

th e  a n g le  o f  in c lin a tio n  o f  th e  s id e  o f  C e p h re n e s .

S h o u ld  th e  sid e o f  b a se  o f  a  p y ra m id  =  6 0 1  u n i t s ,  a n d  

h e ig h t  =  a  gjde =  3 7 5  & c . u n i t s ; th e n  h e ig h t  x  a r e a  o f  b a s e  

=  a  d is ta n ce  o f  th e  m o o n ;

p y ra m id  =  ^  o f  £  =  d ista n ce  o f  th e  m o o n ; 

to w e r  o f  B e lu s  =  c ircu m feren ce .

T h u s  a  p y ra m id  h a v in g  Bide o f  b ase  =  th a t  o f  C e p h r e n e s ,  

a n d  h e ig h t  £  side o f  base, w il l  =  ^  d ista n ce  o f  t h e  m o o n . 

P y r a m id  o f  C h e o p s  h a s h e ig h t  =  £  tid e  o f  b ase , 

a n d  c o n te n t =  -£■  c ircu m fe re n ce .

T h e s e  tw o  p y ra m id s  w ill  b e  s im ila r ,

a n d  as £  c irc u m fe re n ce  : d is ta n c e  o f  th e  m o o n

c ircu m feren ce  : -jL- „  „

„  : ra d ii o f  th e  e a rth

»» -5  ,, ,,
3 - 1 4 1 6  I 2-5

5  : 4  n e a rly .

C u b e s  o f  sid es o f  b ases a re  as  £  : £  d is ta n ce  o f  th e  m o o n

5 : 4

S u c h  a  p y ra m id  w o u ld  b e  to  th e  to w e r  o f  B e lu s  as 

d ista n ce  o f  th e  m oon : ^  c ircu m fe re n ce  

a s  „  „  : c ircu m feren ce .

P y r a m id  o f  C e p h re n e s  I to w e r  o f  B e lu s  as -fc -fa c ir c u m 

fe re n ce  :: 10  : 1.

H a v in g  fou n d  th a t a  p y ra m id  h as tw o  d im en sio n s, o n e  in 

te rn a l, th e  o th e r  e x te rn a l, le t  u s t r y  h o w  n e a r ly  t w o  s u c h  

p y ra m id s o f  C e p h re n e s  m a y  b e  m a d e to  a cco rd  w ith  th e  

m easu rem en ts o f  V y s e .

F o r m e r  h e ig h t 4 5 4 -3  fe e t  =  3 9 2  u n its  

P r e s e n t  h e ig h t  447*6 , ,  =  3 7 6  , ,
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F o r m e r  b a se  707*9 fe e t  =  6 1 2  u n its  

P r e s e n t  b a se  690*9 „  =  5 7 9  „

Internal Pyramid.
L e t  h e ig h t  x  base = 3 7 6  x  6 0 1 * =  £  d ista n ce  o f  th e  m oon 

p y ra m id  =  i  o f  £  =

c u b e  o f  sid e o f  b ase  =  6 0 1*  =  £  d is ta n ce  o f  th e  m oon.

External Pyramid.
L e t  h e ig h t x  base =  3 8 1  & c . x  6 10 * =  c irc u m fe re n ce  

p y ra m id  =  i o f » , f = i i  =  A  
c u b e  o f  s id e  o f  base =  6 1 0 3 =  2 c ircu m feren ce .

T h e  in te rn a l a n d  e x te rn a l p y ra m id s  w il l  b e  sim ilar, h a v in g  

h e ig h t  =  £  sid e o f  b ase , w h ic h  is th e  p ro p o rtio n  o f  th e  in 

te rn a l an d  e x te r n a l p y ra m id s o f  C h e o p s ; th e re fo re  th e  tw o  

p y ra m id s o f  C e p h re n e s  a re  s im ila r  to  th e  tw o  p y ra m id s  o f  

C h e o p s , o r  th e  fo u r  p y ra m id s  a re  a ll sim ilar.

T h e  tw o  p y ra m id s o f  C e p h re n e s  w i l l  b e  e x te rn a l l in 

te rn a l :: c irc u m fe re n ce  : d ista n ce  o f  th e  m oon

:: 10 , ,  : d ista n ce  „

E x t e r n a l  p y ra m id  o f  C e p h re n e s  : to w e r  o f  B e lu s  :: : V*

c irc u m fe r e n c e ::  10 : 1 .

I n te r n a l p y ra m id  o f  C h e o p s  : to w e r  o f  B e l u s :: i  : c ir

c u m fe r e n c e ::  12  : 1 .

E x t e r n a l  p y ra m id  o f  C e p h re n e s  I in te r n a l p y ra m id  o f  

C h e o p s "  • i 4» c ircu m feren ce

:: 5 : 6 .

In te r n a l p y ra m id  o f  C e p h re n e s  l e x te rn a l p y ra m id  o f  

C h e o p s “  -5*4 ’  i V  d ista n ce  o f  th e  m oon.
: : 3 : 4 .

I n  a ll  th e  fo u r  p y ram id s cu b e  o f  h e ig h t 1 cu b e  o f  sid e o f  

b a s e ::  5* : 8* : :  1 2 5  : 5 1 2

:: 1 1 4  n ea rly .

E x t e r n a l  c u b e  o f  C e p h re n e s  I in te rn a l p y ra m id  o f  C h e o p s  

:: 2  : £  c ir c u m fe r e n c e :: 4  : 1 .

In te r n a l cu b e  o f  s id e  o f  base o f  C e p h re n e s  e x te rn a l cu b e  

o f  sid e o f  base o f  C h e o p s  d ista n ce  o f  th e  m oon

: : 3  : 4 .

VOL. 1. r
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T h e  n in th  so u th ern  p y ra m id  is  in  m u ch  b e t t e r  p r e s e r v a t io n  

th an  th e  se v e n th  an d  e ig h th .

T h e  h e ig h t  to  a p e x  =  1 0 1 '8  fe e t , a n d  sid e o f  b a s e  =  1 6 0  ft . 

101*8 fe e t  =  88 & a  u n it s ;

16 0  fe e t  =  13 8  u n its.

H e ig h t  x  base =  88 x  13 9 *  & c . =  c ir c u m fe r e n c e .  

P y r a m id  =  c irc u m fe re n ce  =  £  d eg re e .

T h e  g r e a t  p y ra m id a l te o ca lli a t  D a s  h o u r =  a  c i r c u m f e r e n c e

=  200  d e g r e e s ,

th e  re c ip ro ca l o f  w h ich  w ill  b e  th e  n in th  p y r a m id .

139 * & c . =  d ista n ce  o f  th e  m oon , o r  =  ¡ ^ c i r c u m f .  

an d  d ista n ce  o f  th e  m oon =  -4^  d ista n ce  o f  th e  e a r t h ,

I39‘ *"• “  leSioS = W  <,i8ta°ce °f  ̂  “ rlh-
( 1 0  x  1 3 9  & c.)*  =s =  a  d ista n ce  o f  t h è  m o o n .

( 1 0  x  10  x  1 3 9  & c.)» =  =  2500.

3 cu b e s  o f  10 0  tim es side =  75 0 0  d ista n ce  o f  t h e  m o o n ,

’  =  d ista n ce  o f  U r a n u s .

9 cu b e s  „  „  =3 d ista n ce  o f  B e l  us.

H e ig h t  =  88 u n its.

88s =  c ircu m fe re n ce  

( 1 0 x 88) ’ =  V W  = 6  
(10  x  10 x  88)3 =  6000.

6 cu b es o f  10 0  tim es h e ig h t =  36 000 c ir c u m fe r e n c e

=  d ista n ce  o f  S a t u r n  

12 cu b es -  -  -  =  „  U r a n u s .

36  c u b e s  -  -  -  =  „  B e lu s .

T h u s  9  cu b e s o f  100 t im es side o f  base 

=  36  cu b e s  o f  100 tim es h e ig h t =  d ista n ce  o f  B e lu s ,

. \  c u b e  o f  h e ig h t : cu b e  o f  sid e :: 1 : 4.

H e ig h t  x  a re a  o f  b ase  =  88 x  139 * & c . =  c ir c u m fe r .

P y r a m id  =  £  o f  ^  ^  »

a  s id e o f  base =  6 9  & c .

In clin ed  sid e = 1 1 2
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C u b e  o f  a  s id e  o f  base =  69* & c . =  1 0*0 s 
C u b e  o f  h e ig h t  =s 88* & c . *  r o W

C u b e  o f  in c lin e d  s id e , sa y  1 1 1 *  =  x % j 0

C u b e  o f  sid e o f  base =  139 * & c . =  x § j  „■ 

T h e  c u b e s  w il l  b e  as  1 , 2 , 4 , 8 

o r  as 1 ,  2 , 2*, 2*.

c ircu m fe re n ce

>»
»9
99

C u b e  o f  side o f  base

=  tw ic e  c u b e  o f  in c lin e d  side 

=  4  tim es c u b e  o f  h e ig h t  

=  8 tim es c u b e  o f  £ sid e o f  base.

P y r a m id  p y r a m id  o f  C h e o p s  :: ffo  l \  c ircu m feren ce

:: 1 : 100.

S u m  o f  c u b e s  =
3 +  6  +  1 2  +  24  

1000
4 5

1000
a  sum  =  7 Ag.g c irc u m fe re n ce  =  h e ig h t  x  a re a  o f  base o f  

p y ra m id .

£  sum  =  tows ~  T o o  c ircu m fe re n ce  =  p y ra m id .

T h u s  c u b e  o f  sid e o f  base

=  d o u b le  th e  c u b e  o f  in c lin e d  sid e.

C u b e  o f  h e ig h t

=  d o u b le  th e  c u b e  o f  a  s id e  o f  base.

C u b e  o f  side o f  base

=  4  tim es c u b e  o f  h e ig h t.

C u b e  o f  in c lin e d  sid e

=  4  tim es c u b e  o f  g  s id e  o f  base.

I f  th e  c u b e  o f  th e  sid e  o f  b ase  =  4  tim es c u b e  o f  h e ig h t, 

th e  c u b e  o f  th e  h y p o th e n u se , o r  in c lin e d  s id e , w o u ld  n o t 

e x a c t ly  =  2 c u b e s  o f  h e ig h t  

I f  h e ig h t  =  50  

and  sid e  o f  base =  79*4,

th e n  c u b e  o f  side o f  b ase  w ill  =  4  tim es c u b e  o f  h e ig h t  

In c lin e d  sid e  w ill  =  6 3*8 ; 

b u t  63* w il l  =  tw ic e  c u b e  o f  h e ig h t  

S o  th a t  i f  th e  h e ig h t  o f  a  p y ra m id  n e a r ly  =  $ side o f  base, 

th e  c u b e s  w ill  b e  n e a rly  a s  1 ,  2 , 4 ,  8.
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H e ig h t  o f  C h eo p s ’  p y ra m id  =  4 0 6  & C. u n it e ,  

an d  f  s id e  o f  b ase  =  1 6 48 =  4 0 5.

In c lin e d  sid e = 5 1 8  & c . 

w h en  h e ig h t  =  4 0 5.

S id e  o f  base =  648 an d  648* =  ^  d is t a n c e  o f  m o o n

In c lin e d  side = 5 1 8  & c . „  5 14 *  =  £  , ,

H e ig h t  =  4 0 5  „  408* & c . =  -jV „

i  s id e  o f  base =  3 2 4  , ,  324* =  „

B y  d e d u c tin g  4  u n its  from  in c lin e d  s id e , a n d  a d d in g  4  u n it e  

to  h e ig h t,

th e  c u b e s  w ill  b e  a s  1 ,  2 , 4 ,  8.

F o u r  is  an  im p o rta n t n u m b er in  th e  p y ra m id  o f  C h e o p s .

(2  x  5 1 4 /  =  d ista n ce  o f  th e  m oon.

(2  x  6 4 8 /  =  d iam e ter  o f  th e  o rb it  o f  th e  m o o n .

S u m  o f  c u b e s  =  ^  d is ta n ce  o f  t h e  m o o n .
3 2  3 2

C a ll in g  d ista n ce  o f  th e  m oon =  9*6 c irc u m fe r e n c e ,

sum  o f  cu b e s  w ill =  4*5 c ircu m feren ce  

-j sum  o f  cu b e s  =  £ c ircu m f. =  h e ig h t  x  a re a  o f  b a s e  

sum  o f  cu b e s  =  A circu m f. =  p y ra m id .

.H e ig h t  x  a re a  o f  base = £ c u b e  o f  sid e o f  b a s e  =  a  x a 
=  3̂  d ista n ce  o f  th e  m o o n = ^  x  9 ‘6 = f f = f  c ir c u m fe r e n c e

( c a ll in g  c irc u m fe re n ce  =  ^  d ista n ce  o f  th e  m o o n ).

P y r a m id  =  i  o f  $  =  £  c ircu m feren ce , 

o r , p y ram id  =  -$- o f  £  =  cu b e  o f  s id e o f  b ase

=  x   ̂ =  / g  d ista n ce  o f  th e  m oon . 

P y r a m id  =  a  c ircu m feren ce  =  -fc

c ircu m feren ce  =  ^  =  - i — d is ta n ce  o f  m o o n . 
96 9*6

D is ta n c e  o f  m oon =  9 ’6 tim es c ircu m feren ce .

W e  h a v e  ca lled  th e  d ista n ce  o f  th e  m oon  =  9 '5 5  t im e s  

c ircu m fe re n ce , an d  d ista n ce  o f  M e r c u r y  =  14 4 0  t im e s  c i r 

cu m feren ce , o r  1 5 0  d ista n ces o f  th e  m oon, to  a v o id  fr a c tio n s . 

B u t  1 5 0  x  9 '6  =  14 4 0  c ircu m fe re n ce s, w ith o u t a  fr a c t io n .
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We have made the distance of the moon in pyramid of 
Cheops= 9*57 circumference,

which is less than 9‘6 
and greater than 9*55.

Since 2 distance of moon = cube of twice side of base 
_ = (2 x 648)* = 6l*

2 circumference = — — x 6‘*.9*57 &c.
Circumference = -----i——-— x 6,f= 113689008 units.2 x 9*57 &c.

Thus, if the distance of the moon = 9*6 circumference,
pyramid would = * of £ cube of side 

= *405 x 648*; 
but pyramid = * 406 &c. x 648*

= * circumference.
• i 61*Distance of the moon = — .2

If pyramid = -fo distance of the moon
5 6>*
96 X 2
5 6”
16 X 2

circumference = ^ x 8 u = 113374080 units, which is too 
little.

Since 406 &c. x 648* = * circumference, 
and 405 = * 648,
. *. 405 &c. x 648* &c. = *
£ 405 &c. x 648* &c. = 648* &c. = |  x £ = f£
(2 x 648 &c.)* = f£ x 2* = Vy = 19‘2.

Cube of twice side of base = 19*2 circumference
= twice distance of the moon.

* cube = 9*6 circumference = distance of the moon.
Hence, if side of base = 648 &c. units, and distance of moon 

= 9*6 circumference, then cube of side of base would = * dis
tance of the moon = * 9*6 = 2*4 circumference.
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Pyramid having height = \  ode of baae would =  }  circnm- 
ference of the earth.

Circumference would = 243 x 6841 = 113689008 units.
Thus pyramid will = £ of \  cube of aide of base =  -J of f  

of  ̂distance of the moon = -fa distance of the moon =  g- 
circumference of the earth.

So 10 distance of the moon = 96 circumference.
Distance of Mercury = 150 distance of the moon 

= 96 x 15 = 1440 circumference.
Height I side of base:: 5 : 8 
Pyramid I cube of side of base | : 2*4 circumference 

10 : 48 
5 .* 24

684* stades = circumference
648* &c. units = \  distance of the moon.
Cheops’ and ninth pyramid will be similar; and cubes of 

their sides will be as their contents, as 100 l 1.
Cube of side of base of Cheops : cube of side of base of ninth 

:: \  distance of the moon : t-g circumference

circumference circumference

9600 : 96:: 100 : 1.
A pyramid = ^  circumference will be a mean propor

tional between Cheops’ and ninth,
as i  • s*0 :: **0 • i i o  circumference.

Cube of 10 times Bide of base of ninth pyramid = t gg0 x 
10* = 24 circumference.

Cube of side of base of Cheops’= g distance of the moon 
= 2’4 circumference.

Thus cube of 10 times side of base of ninth pyramid = 10 
times cube of side of base of Cheops’= 24 circumference 
= 10 x j, = Y — i  distance of the moon.

Cube of 100 times side of base of ninth pyramid = 10 
times cube of 10 times side of base of Cheops’= 24000 cir
cumference = = 2500 distance of the moon.
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3 or 30 cubes =  72000 circumference
=  7500 distance of the moon 
=  distance of Uranus.

9 or 90 cubes =  216000 circumference
=  22500 distance of the moon 
=  distance of Belus.

Cube of 100 times side of base of ninth pyramid =  24000 
circumference =  2500 distance of the moon.

3 cubes =  distance o f  Uranus 
9 cubes =  „  Belus.

100* : 208*:: 1 : 9.
Therefore cube o f  208 times side o f  base =  216000 cir

cumference =  22500 distance o f the moon =  distance o f  
Belus.

Sphere =  distance of Neptune 
Pyramid =  „ Uranus

or cube o f 52 times perimeter =  distance o f Belus
=  cube of Babylon.

Pyram id height =  side o f base
=  ^ cu b e=  distance o f Uranus.

Pyramid height =  £ side of base will be similar to the ninth,
and =  £ distance o f Uranus,

=  45000 circumference ;
such a pyramid would be to the pyramid of Cheops 

: 45000 circumference : \  circumference
: 9 0 0 0 0  ,. : i  „

both pyramids being similar. -

T h e base o f such a pyram id would =  the square o f B aby
lon, and height =  £  side o f base

co n ten t=  £ distance o f  Uranus 
=  „  B elus
=  -fa  cube o f Babylon.

Pyramid of Cheops =  cube of Cheops.
Cube of Cheops : cube of Babylon:: -J- : 22500 distance of 

the moon :: 1 : 90000.
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Height of tower of Beim =  side of base =  1 stade, and 
content =  circumference.

Pyramid having height =  side of base =  side o f Babylon 
=  120 stades will =  72000 circumference =  distance of 
Uranus.

Tower : pyramid:: ^  ! 72000 circumference
:: 1 : 1728000 
:: 1* : 120*.

The pyramids being similar, their contents w ill be as the 
cubes of their sides or heights, as 1* I 120* stades.

The height and side of base of the pyramid that represents 
the distance of Uranus will =  120 times the height and side 
of base of the tower of Belus.

Content will =   ̂cube of Babylon.
Hence, by taking the distance of the moon =  9*6 circum

ference, the planetary distances can be expressed in terms of 
both the circumference of the earth and the distance of the 
moon without any fractions.

The cube of side of base of Cheops’ will =  £ distance of 
the moon =  2*4 circumference.

Height =  £ side of base,
and content =  £ circumference =  -¿¡fc distance of the moon

10 » 9«>
pyramid =  ^  cube of side of base.

10 times cube of side of base =  f  distance of the moon
20 times cube of side 
48 circumference 

3x4* „

21
«
9»

Side of base of Cheops’ pyramid
=  648 u n i t s = 2 f = f  stade.

H eigh t= |  side o f base= 4 0 5  units 
= 1  o f f = £  stade.

Height x area base
= | x ($)*=£ x -y -= -*»TQ- cubic stades 

=  *,*? x 243* cubic units.
Pyramid=-£ content= £  circumference, very nearly.
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The addition of part of a unit to height and aide of base 
will be required to make pyramid =£ circumference.

Thus side of base=f stade,
height=  ̂side of base=f stade, 
content of pyramid=-*^>- x 243®

=  320 x 243* 
34 ’

but $  circumference will lie between

320 and 321 x 243*
~ 3 r

or 320 and 321 x 3U

for 243* _  (3*)* 
34 34

3l®
3*

3n

320x3» =  56687040 units

and x6 " = 56687040 
a circumference=56844504 

.-. - & x  6»=320 x3»
6»= 3» x 320 x ¥  

=  3» x 32* x V 
=  3» x 32* x 2 
=  3» x (2®)* x 2 
=  3» x 2»
= 6»

6’*=diameter of orbit of moon in units 
=(2 x 648)*=cube of twice side of Cheops’ base;

3* transposed, doubled and squared,
=684*=circumference of earth in stades;

3* x 684*=circumference of earth in units. 
Pyramid of Cheops=^ of £ x ($)*

= |x  V
8* •= 5 x -a cubic stades

8* • = 5 x - , x  243* cubic units 
9*
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=5xi;x(3«)»
= 5 x | i, x3«»

=5x8* x 3 n 
= 5 x2 * x3 n

or =5x4*x 3"=56687040, 
when corrected=-£- circumference=56844504 
P y ra m id o f £ cube of side of base

5 5 /8\* 5 8*-  c u b e = -  x  ( -  ) = - x - 5  
8  8 \3/ 8 3*

cubic stades

=  5 x ^ x 243* cubic units

= 5 x ^ x 3 ' *

=5x4*x3>*
Pyramid =  ̂ = 5 x4*x3n 

Cube of side =(■ §■ )* stade=£ distance of moon 
16*Cube of 2 side= —  stade =2 distance of moon

=  x 243* units3* *

4 xS ”
=  16*x3,,= 2 1*x3,*=6‘*

Cube of 2 side of base= diameter of orbit otmoon 
=6'*=19*2 circumference 

Cylinder - =15
Sphere - =10
Cone - = 5

Pyramid of Cheops : Cone :: 1 : 10 
„ r Sphere :: 1 '.2 0
„  l Cylinder:: 1 : 30
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Cube of side of base=^ distance of moon=2 4 circumference 
Cylinder - - - —

Sphere - - - =  V
Cone - - - —  a

Pyramid of Cheops : Cone :: 8 : 10 
„ : Sphere " 8 :2 0
„ : Cylinder::8 : 30

Cone having height= diameter of base
=side of base of Cheops’ pyramid w ill=£ pyramid 

= a x circumference.
Cone having £ height will

5 5 25 5s 
=4X8=32=2-*"ta” 'd

5a 1 5a 5*
= 2® * 2 = 2«=8* oircumference*

Height of cone=£ diameter of base 
Content=(£)* circumference.

Pyramid of Cheops : cone having diameter= side of base 
of pyramid of Cheops, and height= height of Cheops :: 32 I 
25 :: 2» : 5s.

Cone having same height as the last and diameter of base 
= diagonal of base of Cheops’ pyramid will 

51 <ja
= 2X25=2jPyrami<1
= r, x circumference.24 2 2»

Diameters being as 1 ; 2*,
Cones are as 112,
Heights being equal.
Cone having height and diameter of base= diagonal of 

base of pyramid will

= | x ( 2 0 * = 5 x ^ = |  pyramid

= ^ .x c irc u m fe re n c e .2* 2 8*
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Cone having height and diameter of base= twice side of 
pyramid will

= | j x (2‘/ = 5  x |* = 10 pyramid 

=  10 x ^=5 circumference.
Pyramid having height and ride of baae= twice side of 

base of Cheops' pyramid will

=  -L twice distance of moon 
19-2=6 "4 circumference.

Cone : pyramid:: 5 : 6*4:: 25 : 32
:: 5* : 2*

:: 5 to second power : 2 to the fifth.
Sphere ; pyramid :: 2 x 5* : 2*
Cylinder : pyramid :: 3 x 5* l 2®
Cube l pyramid:: 3 l 1.
The proportions are only proximate and will require cor

rection.
Since cone : pyramid : : 25 : 31-82, &c.
The pyramids of Saccarah are numerous and of irregular 

formation, some towering aloft, others greatly decayed, some 
constructed of brick, and some of stone. Champollion con
siders the brick pyramids of more ancient date than those of 
stone.

There are several large pyramids at Saccarah and Dashour. 
The largest one at Saccarah is about 350 feet high, and has 
only four retreating steps or terraces.

The teocalli of Cholula has four terraces.
The pyramids of Djizeh, like those of Abousir, Saccarah, 

and Dashour, are placed at various distances from each 
other.

The multitude of pyramids scattered over the district of 
Saccarah, observes Denon, prove that this territory was the 
necropolis (city of the dead) to the south of Memphis, and 
that the village opposite to this, in which the pyramids of 
Djizeh are situated, was another necropolis, which formed
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the northern extrem ity o f Memphis. T he extent o f the an
cient city may thus be measured. .

T h e remains o f  some o f  the kings o f E g yp t, who were 
sovereigns and pontiffs, may have been deposited within a 
pyramidal tem ple; as the remains o f the popes, who were 
sovereigns and pontiffs, are still interred within the temple 
o f St. P eter’s at Borne.

Doubtless both in the old and new world, tumuli, which 
are but rude imitations o f pyramids, have been raised as 
sacred memorials over the ashes o f  kings and chiefs.

T he custom o f  depositing the remains o f man in or near 
some sacred place is not confined to any country. Some 
Mahomedans carry a corpse a  journey o f many months to be 
deposited near a sacred shrine. The Hindoos carry their 
dead and dying great distances to the sacred Ganges.

T he Moslem emperors have erected many splendid mau
solea as monuments to their posthumous fam e; as the Burra- 
Gombooz at Bejapore, which exceeds the dome o f St. P au l’s 
at London in diameter, and is only inferior to that o f S t. 
P eter’s at Borne. I t  was constructed in the lifetime o f the 
monarch, Mahomed Shah, and under his own auspices.

So the pyramids, like the modern cathedrals, may have 
been erected as temples, and used as mausolea. T h ey were 
used as temples o f  worship and places o f sacrifice when the 
Spaniards arrived in A m erica ; and remains o f the dead have 
been found in some M exican teocallis.

T he hyperbolic temple still continues to be used in the 
Burmese empire as a place o f worship, but not o f  sacrifice.

Bohlen mentions that the Burmese priests are embalmed 
exactly in the E gyptian fashion. The intestines are taken 
out o f  the body, the cavity o f which is filled with spices, and 
the whole is protected from the external air by a covering o f 
wax. T he arms are then placed on the breast, the body is 
swathed in bandages varnished with gum , covered with gold 
leaf, and at the expiration o f one year it is burned ; the re
mains are then placed in a pyramidal-formed building.

The sepulchres o f the E gyptian kings were not always in 
a remote and sequestered place, like the valley o f Bidan-el-
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Mo]oak, but even within the precinctb of the temple. Thus
all the Saite kings were buried near the temple of 'Atbenaea, 
and within its enclosing walk Here also was a tomb of Osiris.

When a Scythian king dies, says Herodotus, they amear 
his body all over with wax, after having opened it and taken 
out the intestines. The cavity is filled with chopped cypress, 
pounded aromatics, parsley, and aniseed, and then the inci
sion is sewn up.

One of the pyramids at Dashour, according to Davidson, 
has a base, each side of which is 700 feet, a perpendicular 
height of 343 feet, and 154 steps. There is an entrance 
into the north ride, which leads down by a long sloping pas
sage, and then by a horizontal base to a large room, the upper 
part of which is constructed of stones of polished granite, 
each projecting six inches beyond that below, and thus 
forming in appearance pretty nearly a pointed arch.

Height =  343 feet, ride of base =  700 feet.
Let the height to apex =  £ the side of the base, and 

height to apex : side of base
:: f  ! a stade:: 351*25 feet : 702*5 feet 
:: 303*25 units 1 607*5 units 
:: 305 : 610 when corrected;

then height x base 
=  305 &c. x 610* =  circumference.

Pyramid =  a circumference =120 degrees.
The reciprocal pyramid should =  circumference =  3 

degrees.
A pyramid representing a circumference of the earth w ill 

have for the side of the base 705*39 feet, and height 352*69 
feet.

The perimeter of the base will = f  x 4 =  10 stades =  60 
plethrons, or =  60 plethrons+10 units, when corrected.

The height will =  a perimeter.
a x (a)5 stade =  £ circumference

pyramid =  A  »
* x ( a ) *  stade =  „

pyramid =  a „
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These formulas will require to be corrected by the addi
tion of unity to a stade.

Here we find the solution of the frequent recurrence of 5 
stades and \  stade in the measurements of the sacred monu
ments in both hemispheres.

Five stades bejng a whole number was not so mysterious 
as the fraction a gtnde, which has so often and unexpectedly 
crossed our path of inquiry.

Taking the measurements with the small correction, we 
have

5 x 2=10 stades =  60, or 3 score plethrons
5 stades =  30, or a of 3 score plethrons.

Thus a square base having a perimeter of 3 score plethrons 
or 10 stades, and height =  a the side w ill =  circumference 
of the earth in units, and pyramid =  circumference.

A square base having a perimeter of ^ of 3 score plethrons 
or 5 stades, and height =  a the side, will =  £ circumference, 
and pyramid =  -Ay circumference.

The cube of the side of base of pyramid =  610* =  twice 
circumference.

If  perimeter of a square
=  30pleths.,side= 7^=303*75 units, and 305*= a circmn. 
=  60 „ =15 =607*5 „ 610*= 2 „
=  120 „ =30 =1215 „ 1220*= 16 „

Hence the cubes of 305, 610, 1220 units, which respec
tively =  a, 2, 16 circumference, will have the perimeters of 
their bases somewhat greater than 30, 60, 120 plethrons.

The tow er o f B elus has the height =  the side o f  the base 
=  1 stade.

1 x l 2 stade =  £ circumference 
pyramid =  „

Here unity must be subtracted from a stade,
for 243 x 243* exceeds £ circumference
but 242 &c. x 242* =  a „
and pyramid =  A  >»

So the formula for the tow er w ill be the side o f  the base 
=  1 stade less unity, and height =  the side o f the base.
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Thus a square base having a perimeter of -J- of 3  score 
plethrons less one etade, and height =  the ride, w ill =  £ 
circumference, and pyramid =  ^  circumference.

Perimeter =  4 stades = 4 x 6 = 2 4 = 3 0 —6 plethrons =  J- 
of 3 score plethrons less 1 stade.

The Dashour pyramid has 154 steps.
The distance of the earth from the sun =  220 semi

diameters of the sun.
Distance of the earth =  400 distance of the moon 

„ Venus =  281 „  „
400 : 281:: 220 : 154,

or distance of Venus =  154 semi-diameters of the son.
There is a pyramid at Saccarah, the rides of which, on an 

avenge, are said to be about 656 feet, and the height 339 
feet.

This is the pyramid which contains hieroglyphics in relief 
round the doorway of a small chamber.

Height =  339 feet, and side of base =656 feet.
If  the height =  338 feet =  292 units 

and side of base =  654*5 feet =  567 units =  2  ̂ stade =  14 
plethrons ; then height x base

=  292 x 567* = £  circumference =  300 degrees, 
pyramid =  i  of f  =  A  „ =100 „

Perimeter of base =  4 x 14 =  56 plethrons
height = 7  ,, +  units.

The reciprocal of this pyramid will equal circumference 
=  ^  degrees.

This pyramid : the pyramid of Cephrenes circum
ference :: 100 : 150 degrees:: 2 : 3.

The Dashour pyramid l Cheops’ pyramid::̂  : |  circum
ference :: 120 : 180degrees::2 : 3.

Six times the cube of the side of the base of the pyramid 
at Saccarah =  6 x 566* See. =  9*55 circumference =  distance 
of the moon from the earth.

Thus 6 cubes will =  distance of the moon 
150 x 6 „ =  ,, Mercury
150* x 6 ,, =  ,, Belus from the sun.
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6 cubes of 566 =  distance of the moon 
3 x 6 or 18 cylinders, diameter 4 x 566 =  diet of Mercury.

or a cube of 2 x 566 =  distance of the moon 
|  „ ,, =  diameter of orbit

f  or f  cylinder, diameter 16 x 566 =  distance of the earth 
$ ,, ,, ,, =  diameter of orbit.

cube of side of base =  £ distance of the moon
cube of perimeter =  ^  
cube of 4 perimeters =
6 cubes =  4096
3 cubes =  2048

and distance of Jupiter =  2045.
Thus 3 cubes of 4 times perimeter of base =  distance of 

Jupiter.
5663 =   ̂distance o f moon 

(6 x 566)3 =  |  x 63 =  36.
25 cubes of 6 times side of base

=  800 times distance of the moon 
=  diameter of the orbit of the earth.

H eight x  area o f the base o f the cased pyramid o f Cheops 
=  a  distance o f the moon =  cube o f side o f base o f  Saccarah 
pyramid.

There is another pyramid at Dashour that has a base line 
of 600 feet: at the height of 184 feet the plane of the side is 
changed, and a new plane of inclination completes the pyra
mid with a height of 250 feet more. The platform is 30 feet 
square. The entrance passage, which is on the north face, 
cuts the side of the pyramid at right angles; and as the in
clination of the passage is 20 degrees, according to Jomard, 
it follows that the side of the pyramid makes an angle of 70 
degrees with base.

In its present state the pyramid consists o f 198 steps, 68 
large steps from the ground to the angle, and 130 smaller 
ones from the angle to the top. F ig . 66. a.

The platform at the top is 30 feet square, so the height 
from the platform to the apex will be 15 feet, or very nearly,

VOL. i. z
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Stated height to platform =184 + 250=434 feet. 
Therefore height from base to ape* w ill = 434 +15=449  

feet.
d  e ,  the bese of the teocalli, =  600 feet.
The circumscribing triangle a b c  haring the height f a  =  

449 feet, and the sides a b ,  A C ,  drawn f r o m  the apex a

touching the sides of the teocalli do, eh, inclined 70 degrees 
at the height f i  =  189 feet, will have a base b c  =  820 
feet.

The stated height f l  to platform =  184 -f 250=434 feet.
Let us take 5 from 250, and add 5 to 184,

then 189 + 245 =  434 feet 
O r  F I  +  I L  = F L

Thus the whole height f  L  to the platform w ill remain =  
434 feet.

The height to ape* w i l l  =  f i  +  i l  + l a  =  f a

=  189 + 245 + 15 =449
=  F I  +  A l  =  F  A

=  189 + 260 =449.
AF*. AI :: BC : GH

449 : 260:: 820 : 474 feet.
A  F = 449 feet =  380 units =  (f)* stade
a  i =  260 „  = 225 „
BC = 820 „ =  708'75 „ = 17£ pletkrons
g i i  =  474 „ =  410.
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H e i g h t  a f x  b a s e  b  c

=380  x  706* =  $  c ir c u m fe r e n c e  =  600 d e g r e e s  

p y r a m id  A B C  =  i o f |  =  |  „  =  200 „

3793 =  -/o d is ta n c e  o f  t h e  m o o n .

H e i g h t  a  i  x  b a s e  G h

=  225 & c .  x  410* =  -$• c ir c u m fe r e n c e  =  120 d e g r e e s  

p y r a m id  A G  H =  |  o f  ^  =  £  „  = 4 0  „

p y r a m id  A B C  —  p y r a m id  A G H  =  f r u s tu m  g h b c
a  —   ̂ =  a  c ir c u m fe r e n c e

o r  200 —  40 =160  d e g r e e s .

P y r a m i d  A B C  +  f r u s t u m  g h b c

=  2 0 0  +  160 =360  d e g r e e s  

=  t w ic e  th e  p y r a m id  o f  C h e o p s .

P y r a m i d  a b c  +  p y r a m id  a g h

=  200 +  40 =  240 d e g r e e s  

=  t w i c e  t h e  o t h e r  p y r a m id  a t  D a s h o u r .

P y r a m i d  A B C  =  200 d e g r e e s

=  t w i c e  t h e  p y r a m id  a t  S a c c a r a h .

T h e  f r u s t u m  g H b  c, i f  c o m p le te d , w o u ld  b e  10 d e g r e e s  

g r e a t e r  t h a n  t h e  p y r a m id  o f  C e p h r e n e s , a n d  2 0  d e g r e e s  le s s  

th a n  t h e  p y r a m id  o f  C h e o p s .

T h e  h e ig h t  t o  a p e x  2^  x  f = f - f = ( ^ ) *  s ta d e  =  380 u n its .

P e r i m e t e r  o f  b a se  =4  x  17^=70 p le th r o n s .

T h i s  p y r a m id  w i l l  b e  t o  t h a t  o f  C h e o p s  a s  2 0 0  : 180 d e 

g r e e s : :  1 0  I 9 ; a n d  t o  t h a t  o f  C e p h r e n e s  a s  2 0 0  .* 150 d e 

g r e e s  :: £  ‘ -fc c i r c u m f e r e n c e :: 4 3.

I t  m a y  b e  r e m a r k e d  t h a t  t h e  n u m b e r  o f  s te p s  a t  p r e s e n t  

a r e  198,  a n d  t h e  p y r a m id  =  2 0 0  d e g r e e s .

T h e  p y r a m id  is  b u i l t  o f  a  h a r d  w h it e  s to n e , w h ic h  c o n ta in s  

fo s s ils . I t s  s id e s  fa c e  th e  c a r d in a l  p o in ts .

T h i s  s t r u c t u r e ,  w h ic h  is  p a r t ly  a  p y r a m id  a n d  p a r t ly  a  

t e o c a ll i ,  w i l l  e x p la in  h o w  t h e  p y r a m id s  w e r e  b u i l t .

T h e  h e ig h t  to  t h e  a p e x  =  2A x { o r 5 x - ^  s ta d e .

S u p p o s e  f k , t h e  h e i g h t  fr o m  th e  b a s e  t o  t h e  p la t fo r m  o f  

a  s e c o n d  t e r r a c e ,  =  2  x  {  o r  {  s ta d e , th e n  th e  h e ig h t  fr o m  

a  s e c o n d  p la t fo r m  t o  t h e  a p e x  w i l l  =  ^  o f  £  =  -fa s ta d e .

O r  t h e  h e ig h t  I A  m ig h t  b e  d iv id e d  in to  a n y  c o n v e n ie n t
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number of terrace*, and the stone* raised from terrace to ter
race till the teocalli was completed by building upwards. 
Then to give the structure the pyramidal form, the builders 
would begin at the highest platform and build op to the apex; 
then from the next platform in the descent they would build 
np the angular spaces so that the pyramidal part would be 
completed from the apex down to the second terrace, and so 
in succession till they had finished the pyramid from the 
apex to the base G H, by building downwards —  as they had 
completed the teocalli by building upwards. At G  H ,  when 
j  the pyramid was finished, the building ceased, and the 
remaining £ was left incomplete, which might probably have 
been the original intention, for the structure combines the 
teocalli with the pyramid and different proportions of the 
earth’s circumference.

This mode of building is in accordance with the method 
described by Hercdotus, who says, “ the pyramid of Cheops 
was first built in form of steps or little altars. When they 
had finished the first range they carried stones up thither by 
a machine; from thence the stones were moved by another 
machine to the second range, where there was another to 
receive them, for there were as many machines as ranges or 
steps.” Others say they transferred the same machine to 
each range. Both accounts have been related to us.

The upper port of the pyramid was first finished, then the 
next part, and last of all the part nearest the ground.

These are all the Egyptian pyramids of which we have 
found any stated measurements.

If  the side of base bc  =  713 units, then 3 x 7133 =  9*55 
circumference =  distance of the moon.

Thus 3 times the cube of the base BC will =  distance of 
the moon from the earth.

150 times 3 cubes will =  distance of Mercury.
150s times 3 cubes will =  distance of Belus from the sun.
Should t h e  side of the base b c =713  units, it will exceed 

706 by 7 units; so that, if the side of the base be increased, 
the height must be diminished in order that the pyramid 
ABC may equal £ circumference, or 200 degrees.
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Four times the cube of the side of the base of the pyramid 
of Cheops =  the distance of the moon.

Hence the great Dashour cube will be to the Cheops’ cube 
a s  4 I 3.

The cube of the side of this great Dashour pyramid =   ̂
distance of the moon.

The other Dashour pyramid, which has 154 steps, =  £ 
circumference of the earth.

So 3 cubes =  distance of the moon, 
and 3 pyramids =  circumference of the earth.

Side of base be  =  600 feet =  519 units 
5213 =  £ circumference 
514* =   ̂distance of the moon.

Cube of 3 times side of base b c  =  (3 x  713)*  =  3* x  \
=  9 times distance of the moon.

Let bc  =  713 units. (Fig. 66. b.)
g h  =  414
a p  =  374
d e  =  521

X 3
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H eight a f  x bue BC
=  374 x  713* =  |  circum ference. 

Pyram id ABC =  -J- o f  a  =  f  circumference =  200 degrees. 
BC* = 713* =  a distance o f the moon.
So 3 times the cube o f  b c  =  distance o f  t h e  m o o n .

The cube o f the side gh =  414* & c. =  £- circu m feren ce. 
A  pyramid =  a  o f  f  =  circumference =  5  t im e s  the 

pyramid o f Belus.
The cube o f the side d e  — 521* &c. =  a  circum ference.
A  pyramid =  i  o f \  =  -Aj =  pyramid o f  Cephrenea.
Thus the cube o f the side d e  is double the cu b e  o f  the 

side 6  h.
The cube o f twice the side gh = (2 x  414)* =  5  circu m f.
T he cube o f perim. o f  base GH =  40 ,,
T he cube o f  twice the side d e  =  (2 x  521)* =  10  „

T h e cube o f perim. o f  base d e  =  =  80 „

In order that GH =  414 may be within the circumscribing 
triangle a b c , the height f i  will be somewhat less than 158 
units, since the height to the apex a f  is less than 380 units by 6. 

L e t  ai =  221 units ;
H eight ai x  baseGH =  221 x 414* =  a circum ference. 

Pyram id A G H = A 0f $ = A  circumference =  40 degrees.
F i  = a f  — a i = 374 — 221 = 153 units.

This great Dashour pyramid =  a circumference.
A  pyramid having the same base and height =  side o f  base 

=  $ the cube =  a  o f 3 cubes =  £ distance o f the moon.
T h e pyramid agh  = a circumference.

3 times the cube of the side of base bc
=  distance o f the moon from the earth.

150 times the distance o f the moon 
=  distance o f M ercury.

150 times the distance of M ercury 
=  distance o f Bolus.

This great pyramid of Dashour : 3 times the cube o f  th e 
side o f the base bc :: |  circumference : distance o f moon

:: a  circumference : 9’55 circum ference. 
Pyram id agh : pyramid =  i  cube o f b c : :|  circum ference 

: > distance o f the moon.
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I f  the sides do, eh  be produced till they meet at M, it will 
be found that mf =  838 units.

H eight m f  x  base d e  
=  838 x  5 2 1a =  2 circumference.
Pyram id mde =  }  o f  2 =  |  circumference.

Thus 3 times the pyramid mde —  2 circumference, and 
3 times the cube o f bc =  distance o f the moon.

Pyram id ABC +  pyramid agh

+ •£ = $ = •§ circumference; 
pyramid ABC + pyramid AGH = pyramid mde.

T he 2* is a quantity impossible to express in num bers; 
but all the ordinates, as gh, de, x  mf, the distance from M, 
and continually increase from 0 at M to 414 & c., or 1 at GH 
to 521 &c., or 2*, which is represented by the line de.

1-263 =  2-000376.

So the cube root o f 2 will be less than 1-26, or de will be 
to GH in a less proportion than 1-26 1.

gh3 : d e 3  :: 1 : 2 
d e 3  : (2 gh)3 : : i : 4  
gh3 : (2 gh)3 : : i : 8  
gh3 : (2 d e ) 3  :: 1 : 16 
DE3 : (4 gh)3 :: 1 : 32 
DE3 :  (4 d e ) 3 : :  1 : 64 
DE* =  \  circumference.

The cube o f perimeter =  (4 de)3 =  \  x  64 =  80 circumf.

18 x  80 =  1440 circumference =  distance o f M ercury.

The 2 sides of the bases of the pyramids abc, agh, are 
bc, GH.

Their sum =  bc +  gh =  7 13  4- 414 =  112 7 units.

Cylinder having height =  diameter o f  base

113 1 =  113 1* x  *7854 =  10 circumference 
11303&c. =  ^ distance o f the moon.

T he difference o f the sides =  b c —gh =  7 13  - 4 1 4  =  299 
u n its; and 300-53 =  distance o f the moon.

F o r the cube o f Cephrenes =  6013 =  £ distance o f moon.
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So the cube o f  300*5 =  £ 601* =  £ of ±  — -fa distance of 
the moon.

T h e c u b e  o f t h e  r i d e  d e  +  t h e  c u b e  o f  t h e  s i d e  Q H  

=  £ +  £ c i r c u m f e r e n c e  =  521* See. +  4 14 *  S ee .

Sum  o f the tw o rides =  D E  +  O H  =  5 2 1  +  4 1 4  &c. 
=  935; 934* =  £ distance o f  the moon.

C ylin der having height =  diameter o f  b a s e  2  B C ,  2 x  7 13  
units, will =  20 circumference

=  double the cylinder diameter bc +  oh, 1 1 3 1  u nits.

T h e  cube, sphere, and cone, diameter 2 bc  w ill be double 
the cube, sphere, and cone, diameter bc +  oh.

72 cylinders diam. 2 bc =  1440 circum f.= dist. o f  M e rc u ry
72 x  150 -  - -  =  B e lu s

9 cylinders diam. 4 bc -  =  M ercu ry
9 x  150 -  -  - =  B e lu s

H ence 3 cubes o f  bc -  =  distance o f  th e m oon
and 9 cylinders, diameter 4 bc  =  „  M e rcu ry
5 cubes o f ride o f base o f Cephrenes =  ,, m oon
and 3 x 5  =  15 cylinders, diam. =  perimeter o f  base

=  distance o f  M ercu ry
4 cubes o f side o f Cheops’ - =  ,, moon
and 3 x 4 = 1 2  cylinders, diam. =  perimeter

w ill =  distance o f  M ercu ry  
3 cubes o f the side o f the great Dashour pyramid

=  distance o f  moon
and 3 x 3  =  9 cylinders, diam. =  perimeter

will =  distance o f  M e rcu ry . 
Since 3 cubes o f  b c  =  distance o f moon, 

so 3 x  3 or 9 cylinders, diameter 4 BC =  distance o f  M ercury. 
A lso f  cylinder, diameter 8 BC =  ,, „
V  =  3
Thus 3 cubes o f bc - 
3 cylinders, diameter 8 bc 
3 x 3 or 9 -  4 BC
So 4 cube o f 2 bc -

{  cube - = 2
=  diameter o f  orbit

99
99
99

earth.
moon
earth
M ercury
moon

99
o f the moon.
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|  cylinder, diam. 16 bc - =  distance of the earth
 ̂cylinder - - = 2  „  „

=  diameter of orbit of the earth.
Cube of side of base - =  •£ distance of moon
Cube of perimeter - =  V 99 99
Cube of 4 perimeters - = 99 99
3 cubes of 4 times perimeter =  4096 99 99

=  2 x 2048
and 2 x 2045

=  2 distance of Jupiter.
Thus 3 cubes =  diameter of the orbit of Jupiter.
If  the cubes of the sides of the base of the Saccarah and 

Dashour pyramids be 566s : 713*
as I -J- distance of moon

1 :2 .
Then if a = side of base, and b = height of Dashour 

and c= „ d =  „ Saccarah
a* w ill= 2 c3 
a  =2  *c 

if 5* =  2d* 
b = 2

then a* x ¿=(2*c)* x 2*d=2*cs x 2*d=2c*d 
.•. pyramid a* x b =2 pyramid c * d ; 

but b =  2*d 
b3= 2 d *.

Hence when the cubes of the sides of base are as 1 : 2, 
and contents as 1 2, the cubes of their heights will be as
1 : 2, and cubes of hypothenuses as 1 I 2.

For hypothenuse*= (a* + ¿*) 
hypothenuse = (aa +  5*)l 
hypothenuse*= (a* + b*)i 

or hypothenuse*= (sum of squares of 2 sides))
=(aa + 5a)5 
= ((2* e)s + (2*rf)*)1 
= (2»x(c* + d*))i 
=  2x(c* + d*)i
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Thus cube of hypothenuse of the greater triangle= twice 
cube of hypothenuse of the less triangle.

Hence it appears, by similar triangles, that when the sides 
of a right-angled triangle are double the sides of another, 
each to each, then the hypothenuse of the greater triangle 
will be double the hypothenuse of the less triangle.

When the squares of the sides are doable, each to each, 
then the square of the hypothenuse of the greater triangle 
will be double the square of the hypothenuse of the less 
triangle.

When the cubes of the sides are double, each to each, 
then the cube of the hypothenuse of the greater triangle 
will be double the cube of the hypothenuse of the less 
triangle.

Hence height x base of Saccarah pyramid
=  293  x  566*, & c .= $  c ircum ference 

P y ra m id  =  ̂

Height x base of Dashour pyramid
= 3 7 0 = 7 1 3 * = $  circum ference 

P y ra m id = a .

Cubes o f  heights are as
293* • 270* : :  $  : $  c ircum ference

: :  1 : 2.
Cubes of sides of bases arc as

566* : 713s :: \  l $ distance of moon
: :  1 : 2.

C o n ten ts  as
-Ag I $ circumference
: :  1 I 2.

Cubes of hypothenuses are as 
637s : 8 0 2 s : :  1 : 2.

T h e  N u b ian  pyram ids a re  said to  be  ab o u t 8 0  in  n u m b e r , 
b u t  genera lly  o f  sm all dim ensions. Som e have p ro p y la  in 
fro n t o f  one side. O n e  portico  is scu lp tu red , an d  h as  an 
arched  ro o f co n stru c ted  w ith  a  k e y s to n e ; th e  w hole c u rv e  
consists o f five stones. T h e re  is an  arched  portico , s im ila rly  
co n stru c ted , a t  J e b e l  B a rk a l, n e a r  th e  N ile , w here  th e re  a re
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P  also pyramids with propyla in front o f them. There are 
t also pyramids at N ouvri, a few  miles north o f Jebel Barkal. 
I W addington describes the largest as containing within it 
i another pyramid o f a different date, stone, and architecture. 

T h e inner is seen from a part o f the outer one having fallen 
off. T he base line o f this pyramid is 159 feet (48-5 metres), 
according to Cailliaud, or 152 feet, according to W addington, 
who states the height at 103 feet 7 inches.

Taking Caillaud’s base and W addington’s height, we 
have

height =  103‘6 feet, 
say ~ 105 fe e t= 9 1  unite=J- stade, 

side o f b a8 e= 15 9  fe e t=  137*5 units.

Then £ height x  area base

=  content p y r a m i d 91 x  137 , &c.
circumference o f earth.

Or the content of such a pyramid will 

=  io~o that of Cheops.

a  stade is associated negatively with the height o f this 
pyramid which

=  1 —1 stade.

W e  have not met with the dimensions o f  any other Nubian 
pyramid.

Pyram id =  j-J-q circum ference= f- degrees. •
G reat Dashour pyramid =-£ circumference= 2 0 0  degrees.
Consequently the pyramid at Nouvri is the reciprocal o f 

the G reat Dashour pyramid.
M ost o f the Nubian pyramids have not their sides placed 

opposite to the four cardinal points. N one o f them appears 
to have been entered.

T h e following description o f the Nubian pyramids is ex
tracted from “  E g y p t and Mehemet A li.”

“  T w o groups o f pyramids stand near D jebcl-B irkel, in 
N u b ia ; one contains only a few  pyramids, but the other has 
tw ice as many in good condition. Am ong the former is one 
that has almost entirely fallen in, which is larger and dif-
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ferent in form from the others; and it appears to be of a 
more remote age. The others, 17 in number, vary con
siderably in style from the Egyptian pyramids, but they 
are certainly not older, nor, indeed, are they very old. In 
fact, they look as smooth and uninjured as if they had been 
but just completed. I  ascended one of them,— which may be 
done without difficulty, because each layer of stones forms 
a convenient step, and only the four comers, from top to 
bottom, are covered with a polished, rounded stone mould
ing, — and found on the summit a square wooden beam fixed 
in the wall, which had come to light by the falling of a stone, 
and, though thereby exposed to the wind and weather, was 
still as sound as if new.

“ None of these pyramids are above 80 feet high, and they 
are comparatively smaller at the base than the Egyptian 
pyramids, and more tapering.

“  Only a few of these pyramids bad sculptures, which were 
softer and more voluptuous than the Egyptian style admits; 
one of these high reliefs represented a queen seated on a 
throne, the pedestal of which consisted of lions, with a rich 
covering thrown over them.

“  I  consider the majority of the pyramids of Nour to be the 
most ancient of all the Ethiopian monuments now extant. 
They are not so taper as the pyramids of Birkel, and conse
quently more nearly resembling the Egyptian; neither has 
any of them the peculiar projecting entrance of those at 
Birkel, nor do the layers of stone form steps by which to 

% ascend them. On the whole the remains of rather more than 
forty may be distinguished, but only sixteen of them are in 
tolerable preservation, and even these are much injured by 
the weather, and in a dilapidated state. They are built en
tirely of rough-hewn sandstone and a kind of ferruginous 
pudding-stone, cemented with earth, and many of them 
appear to have been tumuli of mould, afterwards covered 
with stones. The nature of the circumjacent ground af
fords reason to conjecture that not only all these pyramids 
were encompassed by a canal communicating with the N ile, 
but even that several others traversed the place on which



NUBIAN PYRAMIDS. 34»

th e y  stand . O ne  o f  th ese  m onum ents exceeds a ll i ts  com
panions in  e x te n t, an d  its  o u te r  sides a re  so b ro k en  an d  sh a t
te re d  th a t  w e had no difficulty  in  ascending  its  sum m it. T h e  
form  o f  th is  s in g u la r s tru c tu re  differs e n tire ly  from  those  th a t  
su rro u n d  i t ;  and  i t  appears to  have consisted  o f  several 
sto ries, o f  various degrees o f  steepness. T h e  e n tire  h e ig h t o f  
th is  tru n c a te d  pyram id , as i t  now  stands, is nea rly  10 0  fee t, 
and  i ts  circum ference ab o u t fo u r tim es th a t  e x te n t.”

A  p y ram id  h av in g  h e ig h t =  side o f  base
=  113 fee t =  98 &c. u n its  

w ould  =  1 degree , o r  c ircu m fe ren ce ;
2 \  p le th rons less 2 \  u n its  
=  101*5 —2*5 =  98*75 u n its .

H e n c e  a  pyram id  hav in g  th e  h e ig h t =  side o f  base =  £  

p le th ro n  less f  u n it, w ill =  a  degree  nea rly , o r  =  A 98 
&c. un its .

I f  th e  h e ig h t to  th e  p la tfo rm  o f  th is  teocalli w ere 100 fee t, 
th e n  13 fee t w ould  b e  th e  h e ig h t o f  th e  apex  o f  th is  hypo 
th e tic a l pyram id  above th e  p la tfo rm  o f  th e  teocalli.

A s  w e know  o f  no  com plete d im ensions o f  an y  o f  th e  sm all 
py ram ids, w e have  g iven  th is , as an  exam ple am ong o th e r 
sim ilar cases, to  show th e  genera l app lication  o f  th e  m ethod 
o f  calculation  for ascerta in ing  th e  co n ten ts  o f  such  pyram ids 
in  te rm s o f  th e  cubic  u n it, o r circum ference o f  th e  ea rth .

W e  on ly  suppose th is  m ethod  o f  calcu lation  to  be appli
cab le to  som e o f  th e  sm all p y ram id s— for pyram ids and  obe
lisks co n tin u ed  to  be erected  ages a f te r  th e ir  geom etrical 
p rincip les o f  co nstruc tion  w ere lost.

A g a in , i f  th e  h e ig h t 113 feet w ere  d iv ided  in to  9 equa l 
p a rts , lik e  th e  tow er o f  B elus, th e n  th e  h e ig h t o f  each te r 
race  w ould  =  113 9 =  12*55 f e e t  S o  th a t  th e  h e ig h t
o f  the  apex  above th e  p la tfo rm  w ould =  12*55 fee t

=  1 1  un its .
T h e  co n ten ts  o f  th e  tw o  py ram ids w ill b e  as 113a .* 281s 

:: 1 : 15 degrees
• V i circum ference.

T h e  h e ig h t o f  th e  to w e r o f  B e lu s =  side base =  1 s tade
=  281 f e e t
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L epsiu s reckons 69  E g y p tia n  p y ram ids i n  t h e  v ic in i ty  of 
M em phis, a ll w ith in  a  line  o f  56  m iles, a n d  1 3 9  a t  a n d  near 
M eroe, in  U p p e r  N ubia .

SLDB or BASK.
8 0  pyram ids a t  M eroe sandstone , 6 0  t o  2 0  fe e t
42  „  N oori , ,  1 0 0  t o  2 0  „
17 „  G abel B irke l „  8 0  t o  2 3  „

T h e  arch , bo th  round  and  po in ted , is c o e v a l w i t h  t h e  era 
o f  these  la st pyram ids.

G liddon  rem arks th a t  th e  s ty le  o f  E g y p tia n  a r c h i t e c tu r e  
w as g ran d  and  chaste , w hile th e  colum n now  t e r m e d  D o ric , 
and  a ttr ib u te d  to  th e  G reeks, w as in  co m m on  u s e  i n  th e  
re ig n  o f  O sortasen , w hich precedes th e  D o r ia n s  b y  10 0 0  

years.
T h e  arch , bo th  round  and  po inted , w ith  i ts  p e r f e c t  k e y 

stone, in  b rick  and  in  stone, was well know n  to  t h e  E g y p t 
ians lo n g  before th is  p e r io d ; so th a t th e  u n te n a b le  a s s e r t io n , 
th a t  th e  m ost anc ien t a rch  is th a t  o f  th e  C loaca  M a x im a  a t  
R om e falls to  th e  g round .

I n  a rc h ite c tu re , as in  e v e ry th in g  else, th e  G r e e k s  an d  
R om ans obtained th e ir  know ledge from  th e ir  o r ig in a l so u rc e s  
in  E g y p t, w here still ex is ting  ru in s  a tte s t  p r io r ity  o f  in v e n 
tio n  1000  y ea rs  before  G reece , and  1500 years b e fo re  R o m e .

T hese  top ics a re  now beyond d ispu te, and m a y  b e  fo u n d  
in  the  pages o f  th e  C ham pollion school. U n ti l  th e  la s t  few  
y ears  th e y  w ere  u tte r ly  u n know n  to  history.

I t  is by  these  chronicles, o r “ foolish th in g s ,” a s  J o s e p h u s  
calls th e  e n d u rin g  pyram ids, th a t  th e  scientific c la im s o f  th e  
anc ien ts have been  tra n sm itte d  to  p osterity , ages a f te r  e v e ry  
o th e r record  h ad  perished.

T hese  m onum en ta l records o f  science and skill h a v e  b e e n  
found in  a ll p a rts  o f  th e  w orld , constructed  by co lon ies, c o m 
b in ing  a p riesthood w ith  th e  lea rn in g  and  science o f  a n  e a r ly  
age. T hese  colonics m ay have been founded b y  som e o f  th e  
g re a t C yclopian  fam ily, know n  by  th e  various d e s ig n a tio n s  
o f S hepherd  K in g s  o f  E g y p t, th e  A nakim  o f  S y ria , th e  O s -  
cans o f  E tru r ia , and  th e  P e lasg ians o f  G reece. S u ch  w e re  
th e  w andering  m asons, w ho appear to  have been bo th  a rc h i-



NUMBER OF PYRAMIDS. 351

tects and civil engineers,— to have travelled round the world, 
building cities, erecting temples for worship, and constructing 
canals for irrigation and commerce ; thus making the barren 
land fruitful, and, at the same time, facilitating the transport 
o f the productions o f the soil, and so promoting the temporal 
welfare o f m an ; while the priests or magi administered to 
his spiritual wants, and controlled him b y  laws which they 
made and enforced.

W e have applied the Babylonian standard to the measure
ments o f  the numerous passages, chambers, and sarcophagi 
within the pyramids o f Gizeh, made by Colonel V y se , where 
the cubes represent planetary distances. B u t the numerous 
instances already given may be sufficient to show the mode 
o f application, and the importance o f accurate measurements 
o f ancient monuments, designed by the builders as permanent 
records o f the astronomical knowledge o f  a race unknown 
when history began.
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PART V I.

AMERICAN TEOCALLIS.--- MYTHOLOGY OF MEXICO BEFORE TH E AR

RIVAL OF THE SPANIARDS. —  TEOCALLIS OF CHOLULA, SUN, MOON, 

MEXITLI. —  THEIR MAGNITUDES COMPARED WITH THE TIOCALLI8 

OF PACHACAMAC, BELUS, CHEOPS, THE PYRAMIDS OF MTCEB1NUS 

AND CHEOPS* DAUGHTER, AND BILBURY HILL, THE CONICAL HILL 
AT AVEBURY. — THE INTERNAL AND EXTERNAL PYRAMIDS OF THE 

TOWER OF BELU8---- HILL OF XOCHICALCO.— TEOCALLI OF PACHA

CAMAC IN PERU. —  RUINS OF AN AZTEC C IT Y .--- THE BABYLONIAN

BROAD ARROW. —  THE MEXICAN FORMED LIKE THE EGYPTIAN 

ARCH. —  DRUIDICAL REMAINS IN ENGLAND.--- THOSE IN CUMBER

LAND, AT CARROCK FELL, 8ALKELD, BLACK-COMB.— THOSE IN 

WILTSHIRE, AT WEST KENNET, AVEBURY, STONEHENGE.--- E X 

TERNAL AND INTERNAL CONE OF SILBURY HILL.--- MOUNT BARK A L

IN UPPER NUBIA. —  ASSYRIAN MOUND OF KOYUNJIK AT NINEVEH. 

—  RECTANGULAR ENCLOSURE AT MED1NET-ABOU, THEBES. —  TH E

CIRCLES AT AVEBURY. —  CONICAL HILL AT QUITO, IN PERU___

TOMB OF ALYATTES, IN LY D IA .— CONICAL H1I.L AT 8ARD1S___

STONEHENGE CIRCLES AND AVENUE, CONICAL BARROWS.--- OLD

SARUU IN WILTSHIRE, CONICAL H ILL.--- THE CIRCLE OF STONES

CALLED ARBE LOWES IN DERBYSHIRE.--- CIRCLE AT HATHERSAGE,

AT GRANED TOR, AT CASTLE RING, AT STANTON MOOR, AT BAN

BURY, IN BERKSHIRE. --- HILL OF TA RA .---- KIST-VAEN.---- STONES

HELD SACRED.

AMERICAN TEOCALLIS.
(Described by Humboldt.)

“  Among the tribes of people who, from the seventh to the 
twelfth century of our era, appeared successively in the 
country of Mexico, five are enumerated,—the Toltèques, 
Cicimèque, Acolhues, Tlascalteques, and Aztèques, who, 
though politically divided, spoke the same language, ob
served the same worship, and constructed pyramidal edifices, 
which they regarded as the teocallis, or the houses of their 
gods. These edifices, though of dimensions very different,
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had  a ll th e  sam e form  ; th e y  were pyram ids o f  several sto ries, 
th e  sides o f  w hich w ere  p laced  ex ac tly  in  th e  d irec tion  o f  th e  
m erid ian  an d  para lle l o f  th e  place. T h e  teocalli rose from  
th e  m iddle o f  a  v as t sq u a re  enc lo su re  su rro u n d ed  by  a  wall. 
T h is  enclosure , w hich on e  m ay  com pare to  th e  itepifioXos 
o f  th e  G reeks, co n ta ined  gardens, foun ta in s, h ab ita tions for 
th e  priests, and  som etim es even m agazines o f  a rm s ; for each 
house o f  a  M exican  god, like  th e  a n c ie n t tem p le  o f  B aa l 
B e r ith , b u rn ed  by  A b im elech , w as a  p lace o f  s tre n g th . A  
g re a t staircase led  to  th e  to p  o f  th e  tru n c a te d  pyram id . O n  
th e  sum m it o f  th is  p la tfo rm  w ere one o r tw o  chapels in  th e  
form  o f  tow ers, w hich con tained  colossal idols o f  th e  d iv in ity  
to  w hom  th e  teocalli w as ded icated . T h is  p a r t  o f  th e  edi
fice o u g h t to  b e  regarded  as th e  m ost essen tial ; i t  was th e  
vaos, o r  ra th e r  th e  arjicos o f  G rec ian  tem ples. I t  w as th e re  
th a t  th e  priests k e p t u p  th e  sacred  fire. B y  th e  pecu liar 
a rra n g e m en t o f  th e  edifice, as w e have ju s t  show n, th e  sacri- 
ficer could be  seen b y  a  g re a t  m ass o f  people a t  th e  sam e 
tim e . O n e  saw  from  a  d istance th e  procession o f  th e  teo - 
p ix q u i, as i t  ascended o r  descended the  sta ircase  o f  th e  p y ra 
m id. T h e  in te r io r  o f  th e  edifice served  as a  sepulchre  fo r 
th e  k ings an d  principal personages o f  M exico. I t  is im 
possible to  read th e  descrip tions w hich H e ro d o tu s  and  D io 
d o ru s S icu lu s have  le f t o f  th e  tem ple  o f  J u p i te r  B elu s, 
w ith o u t be ing  s tru c k  w ith  th e  fea tu re s  o f  resem blance w hich 
th e  B aby lon ian  m onum ent p resen ts  w hen  com pared w ith  the  
teocallis o f  A nahuac .

W h e n  th e  M exicans, o r  A z tèq u es , one o f  th e  seven tr ib es  
o f  th e  A n ah u a tlac s  (b o rd e rin g  people), a rriv ed  in  th e  y e a r  
1190 , in  th e  equ inoctia l reg ion  o f  N ew  S pa in , th e y  found 
th e re  th e  pyram idal m onum en ts  o f  T eo tih u acan , C h o lu la  o r 
C holo llan , an d  P n p a n tla , a lready  erec ted . T h ey  a ttr ib u te d  
th ese  g re a t  w orks to  th e  T o ltè q u e s , a  p o w erfu l and  civ ilised  
n a tio n  th a t  in h ab ited  M exico 5 0 0  y ea rs  befo re . T h e y  m ade 
use o f  h ie rog lyph ical w ritin g , an d  h ad  a  y e a r  an d  a  chrono
logy m ore accu ra te  th an  m ost o f  th e  people o f  th e  anc ien t 
c o n tin e n t. T h e  A z tèq u es  d id  n o t know  for a  c e r ta in ty  i f  
o th e r  tr ib e s  had  in h ab ited  th e  c o u n try  o f  A n ah u ac  before

V O L . I . A  A
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th e  T o ltèques. I n  re g a rd in g  th ese  houses o f  th e  g o d  o f  th e  
T éo tihuacan  an d  C holo llan  as th e  w ork  o f  th e  l a t t e r  p eop le , 
th e y  assigned  to  th e m  th e  h ig h e s t a n tiq u ity  o f  w h ic h  th e y  
could  form  an  idea. I t  m ig h t, how ever, b e  possib le t h a t  th e y  
w ere  e rec ted  before  th e  invasion o f  th e  T o ltè q u e s , th a t  is, 
ab o u t th e  y e a r  648  o f  th e  com m on era . W e  sh o u ld  n o t  be 
aston ished  th a t  th e  h is to ry  o f  a n y  A m erican  peop le  d id  n o t 
com m ence before th e  seven th  c e n tu ry , an d  th a t  th e  h is to ry  
o f  th e  T o ltèq u es  should  b e  also  as  u n c e rta in  as th a t  o f  th e  
P e lasg ians o r  A usonians. T h e  deep ly  re a d  M . S c h k e z e r has  
proved  a lm ost to  evidence th a t  th e  h is to ry  o f  th e  n o r th  o f  
E u ro p e  does n o t  ascend beyond  th e  te n th  c e n tu ry , a n  epoch 
w hen  th e  M ex ican  p lane  a lread y  p resen ted  a  c iv ilisa tio n  
m uch  fu r th e r  advanced  th a n  th a t  o f  D en m ark , S w e d e n , o r  
R ussia .

T h e  teocalli o f  M exico  was ded ica ted  to  T ezca tlip o ca , th e  
f irs t o f  th e  A z te q u e  d iv in itie s  a f te r  T e o tl , w ho w as th e  su 
p rem e and  inv isib le  B e in g , and  to  H u itz ilo p o ch tli, th e  g o d  o f  
W a r . I t  w as e rec ted  b y  th e  A z tèq u es  a f te r  th e  m o d e l o f  
th e  py ram ids o f  T eo tih u acn n , on ly  six  years before th e  d is 
covery  o f  A m erica  b y  C h ris to p h e r C olum bus. T h is  t r u n 
ca ted  pyram id , called  b y  C o rtez  th e  p rin c ip a l tem p le , h a d  a  
base 97 m etres  long , an d  ab o u t 54  m etres  h igh . I t  is  n o t 
su rp ris in g  th a t  a  bu ild in g  o f  these  dim ensions shou ld  h av e  
been  destroyed  in  so sh o rt a  tim e a f te r  th e  siege o f  M ex ico . 
I n  E g y p t  th e re  rem ains scarcely  an y  vestige  o f  th e  e n o r
m ous py ram ids th a t  rose from  th e  m idd le  o f  L a k e  M œ ris , 
and  w hich  H e ro d o tu s  says w ere  o rn am en ted  w ith  colossal 
sta tues. T h e  py ram ids o f  P o rse n n a , o f  w hich th e  d e sc r ip 
tio n  appears som ew hat fabu lous, had  s ta tu es , acco rd ing  to  
V a rro , m ore th a n  80  m etres h igh  ; these  also  have  d isap 
p eared  from  E tru r ia .

B u t  i f  th e  E u ro p e a n  conquero rs  have  o v e rth ro w n  th e  
A z tè q u e  teocallis, th e y  have n o t eq u a lly  succeeded  in  d e 
s tro y in g  th e  m ore a n c ie n t m onum ents, those  w hich a re  a t 
tr ib u te d  to  th e  T o ltè q u e  nation . W e  shall now  g iv e  a  sh o r t 
descrip tion  o f  th ese  m o n u m en ts , re m a rk a b le  fo r th e ir  fo rm  
and  m agn itude .
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T h e  g ro u p  o f  T eo tih u acan  p y ram id s s tan d s  in  th e  va lley  
o f  M exico , e ig h t leag u es d is ta n t  an d  n o rth -e a s t o f  th e  
cap ita l, on th e  p la in  ca lled  M ico a tl, o r  p a th  o f  th e  dead. 
O n e  s till  observes tw o  g re a t  p y ram id s ded ica ted  to  th e  su n  
( to n a tiu h )  and  th e  m oon (m e tz itli) , and  su rro u n d ed  b y  som e 
h u n d red s  o f  sm all p y ram ids fo rm ing  s tre e ts  ru n n in g  ex ac tly  
from  n o rth  to  so u th  and  from  east to  w est. O ne  o f  th e  tw o  
g re a t  teocallis has 5 5 , th e  o th e r 44  m etres  p e rpend icu la r e leva
tion . T h e  base o f  th e  f irs t is 208  m etres  lo n g ; w hence i t  re 
su lts  th a t  th e  T o n a tiu h  Y z taq u a l, from  th e  m easu rem en ts  o f  
M . O tey za , m ade in  1803, is m ore e leva ted  th a n  M y ce rin u s , 
o r  th e  th ird  o f  th e  g re a t  p y ram ids o f  D jizeh  in  E g y p t ,  and  
th e  le n g th  o f  i ts  base is n e a r ly  th a t  o f  C ep h ren es. T h e  
sm all p y ram ids th a t  su rro u n d  th e  g re a t  houses o f  th e  su n  
and  m oon have  scarcely  9 o r  10 m etres  o f  e levation . A c 
cord ing  to  th e  tra d itio n  o f  th e  n a tiv es , th e y  served  as 
sepu lchres fo r th e  chiefs o f  th e  tribes. A ro u n d  those  o f  
C heops an d  M y cerin u s  in  E g y p t  a re  also seen  e ig h t sm all 
py ram ids p laced  sym m etrica lly  an d  para lle l to  th e  sides o f  
th e  g re a t  ones. T h e  tw o  teocallis o f  T eo tih u acan  had  fo u r 
p rin c ip a l s to r ie s ;  each o f  th ese  w as subd iv ided  in  sm all 
steps, o f  w hich th e  edges m ay s till  b e  d is tingu ished . T h e  
m iddle is  c lay  m ixed w ith  sm all s to n e s ; i t  is covered w ith  a  
th ic k  w all o f  po rous am ygdaloid . T h is  construc tion  re 
calls to  m ind  one o f  th e  E g y p tia n  py ram ids a t  S accarah , 
w hich  has six  sto ries, and  w hich, accord ing  to  P ococke , 
is a  m ass o f  stone  and  yellow  m o rta r, covered  ex te rn a lly  
w ith  ro u g h  stones. A t  th e  to p  o f  th e  g re a t  M exican  
teocallis w ere  p laced  tw o  colossal s ta tu e s  o f  th e  su n  an d  
m oon. T h ey  w ere o f  s to n e  and  covered w ith  p la tes  o f  g o ld ; 
these  p la tes  w ere  carried  aw ay  b y  th e  so ld iers o f  C o rtez . 
W h ile  th e  B ishop  Z um araga , a  F ra n c isc a n  m onk , u n d e r
to o k  to  d es tro y  a ll th a t  re la ted  to  th e  re lig ion , h is to ry , o r 
a n tiq u itie s  o f  th e  ind igenous people o f  A m erica , h e  also 
b roke  th e  idols in  th e  p la in  o f  M icoatl. T h e re  m ay  still be  
seen th e  rem ains o f  a  sta ircase , form ed o f  la rg e  hew n  stones, 
w hich fo rm erly  led  to  th e  p la tfo rm  o f  th e  teocalli.

To the east of the group of pyramids of Teotihuacan, in
A A s
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descending the Cordilleras near the G u lf o f Mexico, in a 
thick forest called Tajin, rises the pyramid of Papantla. Its 
discovery was accidentally made by some Spanish h an ten 
about thirty years ago; for the Indians contrive to con
ceal from the whites every object of ancient veneration. 
The form of this teocalii, which has six, or perhaps seven, 
stories, is more tapering than that of any of the other monu
ments of this kind. Its height is about 18 metres, while 
the length of its base is only 25 ; it is consequently lower by 
almost one half than the pyramid of Caius Cestius at Home, 
which is 33 metres high. This little edifice is constructed of 
hewn stones of an extraordinary size, very finely and regu
larly cut. Three staircases lead to the top. The coating of 
these stories is ornamented with hieroglyphical sculpture, 
and small niches are symmetrically disposed. The number 
of these niches appear to allude to the 318 signs simple, and 
composed of the days of Cempohualilhuitl, or calendar civil 
of the Tolteques.

The greatest, the most ancient, and most celebrated of all 
the pyramidal monuments of Anahuac is the teocalii of 
Choluia. At this day it is called the mountain made by the 
hands of man. When seen at a distance, one is tempted to 
take it for a natural hill covered with vegetation.

Cortez described Choluia as being more beautiful than any 
city in Spain, and well fortified. From a mosque (teocalii) 
he reckoned more than 400 towers. Humboldt reckoned 
the number of inhabitants, when he visited it, at 16,000. 
Since then Bullock has estimated them at 6000 only.

The plane of Choluia is 2200 metres above the level of 
the sea. At a distance is seen the summit of the volcanic 
Orizaba covered with snow. This colossal mountain is 5285 
metres in height, from the sea.

The teocalii of Choluia has four platforms of equal height, 
and its sides appear to have been placed with great exactness 
opposite the cardinal points of the compass; but as the 
angles are not very well defined, it is difficult to discover 
with correctness their exact original direction. This pyra
midal monument lias a more extended base than any other
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edifice o f  th e  sam e descrip tion  found  in  th e  old con tinen t. 
I  have m easured  i t  w ith  care , and  am  satisfied th a t  its  
p erpend icu lar h e ig h t is n o t m ore th a n  fif ty -fo u r m e tre s , an d  
th a t  each side o f  its  base  is 4 3 9  m etres  in  leng th .

B ern a l D iaz  del C astillo , a  p riv a te  so ld ier in  th e  exped ition  
o f  C o rtez , am used  h im se lf in  c o u n tin g  th e  n u m b er o f  steps 
in  the  sta ircases, w hich led to  th e  p la tfo rm s o f  th e  d ifferen t 
te o c a llis ; he  found  114 in  th e  g re a t tem ple  o f  T enoch titlam , 
117 in  th a t  o f  T escuco , and  120 a t  C holula. T h e  base o f  
th e  pyram id  a t  C ho lu la  is tw ice  as la rg e  as th a t  o f  C heops, 
in  E g y p t, b u t  i ts  h e ig h t is ve ry  li t t le  g re a te r  th a n  th a t  o f  
M ycerinus.

I n  com paring  th e  dim ensions o f  th e  tem p le  o f  th e  su n , a t  
T eo tihuacan , w ith  those o f  th e  py ram id  a t  C ho lu la , one sees 
th a t  th e  people w ho co nstruc ted  these  rem arkab le  m onum ents 
h ad  th e  in te n tio n  o f  m ak ing  th em  all o f  th e  sam e h e igh t, 
b u t  w ith  bases o f  w hich th e  len g th s  should  be  in  th e  p ro 
p o rtion  o f  one to  tw o. A s to  th e  p roportion  betw een  th e  
base and  h e ig h t, on e  finds i t  ve ry  d iffe ren t in  d ifferen t 
m onum ents. I n  the  th re e  g re a t p y ram ids o f  D jizeh , th e ir  
h e igh ts  a re  to  th e ir  bases as 1 : 1*7; in  th e  py ram id  o f  
P a p a n tla , covered w ith  h ierog lyph ics, th is  p ropo rtion  is as 
1 : 1*4; in  th e  g re a t py ram id  o f  T eo tih u acan , as 1 l 3*7; 
and  in  th a t  o f  C ho lu la  as 1 : 7*8. T h is  la s t m onum en t is 
b u ilt w ith  unb u rn ed  bricks a lte rn a tin g  w ith  layers  o f  clay . 
T h e  In d ian s  o f  C ho lu la  assu red  m e th a t  th e  in te r io r  is 
hollow , and  th a t  w hile C o rtez  occupied  th e ir  to w n , th e ir  
ancesto rs had concealed w ith in  i t  a  n u m b er o f  w arrio rs, w ith  
th e  in te n tio n  o f  m ak ing  a  sudden  a tta c k  on  th e  S p a n ia rd s ; 
b u t  th e  m ateria ls o f  w hich th e  teocalli is construc ted , and  
th e  silence o f  con tem porary  h isto rians, re n d e r th is  assertion  
b u t  li t t le  probable. H o w ev er it  canno t be  d o u b ted  b u t  th a t  
th e re  w ere in  th e  in te rio r  o f  th is  p y ram id , as in  o th e r 
teocallis, considerable cav ities w hich served  for sep u lch res; 
th e  d iscovery o f  th em  w as ow ing  to  acciden t seven o r  e ig h t 
y ears  a g o ; th e  ro u te  from  P u e b la  to  M exico, w hich form erly  
passed b y  th e  n o rth  o f  th e  pyram id , was changed , an d  in  
fo rm ing  th e  new  road  th e y  c u t  th ro u g h  th e  first p la tfo rm , soA A s
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that an eighth part of it remains isolated, like a heap of 
bricks. In making this cut they found in  the interior i 
square house, formed of stones and supported by props of 
cypress; it contained two bodies, idols formed of basalt, and 
a great number of vases skilfully painted and enamelled. 
No care was taken to preserve these objects; but it is aid 
to have been carefully ascertained that this chamber had so 
outlet. In supposing this pyramid not to have been tank 
by the Tolteques, the first inhabitants of Cholula, but by 
prisoners made by the Cholulains, one might believe that 
these were the bodies of unfortunate slaves that had been 
caused to perish intentionally in the interior of the teocalfi. 
We examined the ruins of this subterraneous chamber, and 
observed a particular arrangement of bricks, tending to 
diminish the pressure on the roof. The natives being ig
norant of the arch, placed very huge bricks horizontally, so 
that the upper course should pass beyond the lower; hence 
resulted an assemblage of steps, which supplied in  a measure 
the Gothic arch. Similar vestiges of this rude substitute 
for the arch have been found in several Egyptian edifices.

It  would be interesting to excavate a gallery through the 
centre of the teocalli of Cholula, to examine its internal 
construction; and it is astonishing that the desire to discover 
hidden treasures has not already caused an attempt to be 
made. During my travels in Peru, in visiting the vast 
ruins of the city of Chimb, near Mansiche, I  entered the 
interior of the famous Huaca of Toledo, the tomb of a 
Peruvian prince, in which Garci Gutierez of Toledo dis
covered, while digging a gallery, in 1576, more than the 
value of five millions of francs (about 208,33311 sterling), in 
solid gold; this is proved by accounts preserved in  the town- 
hall of Truxillo.

The great teocalli of Cholula, called also the mountain of 
unburned bricks (Tlalchihualtepec), had on its summit an 
altar dedicated to Quetzalcoatl, the god of the a ir. This 
Quetzalcoatl (a name signifying serpent covered w ith green 
feathers, from coatl, serpent, and quetzalli, green feather) is 
without doubt the being the most mysterious of a ll the
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M e x ic a n  m y t h o lo g y : th is  w a s  a  w h ite  m an  w ith  a  b ea rd  

l ik e  th e  B o c h ic a  o f  th e  M u y s c a s , o f  w h o m  w e  h a v e  a lre a d y  

s p o k e n : h e  w a s c h ie f  p r ie st  to  T u la , th e  la w g iv e r , th e  c h ie f  

o f  a  re lig io u s  s e c t w h o , lik e  th e  S o n y a s is  an d  th e  B u d d h is ts  

o f H in d o s t a n ,  im p osed  u p o n  th e m selv e s  p e n a n ces th e  m o st 

c r u e l ; h e  in tro d u ced  th e  cu sto m  o f  p ie rc in g  th e  lip s  and  

ears, an d  w o u n d in g  th e  re st o f  th e  b o d y  w ith  th o rn s o f  th e  

a lo e , o r  th e  p r ick le s  o f  th e  ca ctu s, a n d  in tro d u ce d  reed s  in to  

th e  w o u n d s to  cau se  th e  b lo od  to  flo w  m o re  fr e e ly . I n  a 

M e x ic a n  d r a w in g , a t  th e  V a t ic a n , I  h a v e  seen  a  fig u re  re

p re se n tin g  Q u e tz a lc o a tl a ssu a g in g  b y  h is p e n ite n ce  th e  a n g e r  

o f  th e  go d s, w h e n , 13 ,0 6 0  y e a rs  a fte r  th e  cre atio n  o f  th e  

w o rld  ( I  g iv e  th e  c h ro n o lo g y  v e r y  v a g u e ly  sta te d  b y  F a t h e r  

R io s ) , th e re  w a s  a  g r e a t  fa m in e in  th e  p ro v in c e  o f  C u l a n ; 

th e  sa in t re tire d  to w a rd s  T la x a p u c h ic a lc o , n e a r  th e  v o lc a n ic  

C a tc ite p e t l  ( ta lk in g  m o u n ta in ), w h ere  h e  m a rch ed  w ith  

n a k ed  fe e t  o v e r  th e  le a v e s  o f  th e  a lo e  a rm ed  w ith  th o rn s. 

T h is  rem in d s o n e  o f  th e  R is h i, h erm its  o f  th e  G a n g e s , th e  

p io u s  a u s te r ity  o f  w h om  th e  P o u ra n a s  ce leb ra te .

T h e  re ig n  o f  Q u e tz a lc o a t l  w a s th e  g o ld e n  a g e  o f  th e  

p eo p le  o f  A n a h u c a : th en  a ll  th e  an im als, a n d  e v e n  m en , liv e d  

in  p e a ce , th e  ea rth  p rod u ced  w ith o u t c u ltu r e  th e  r ic h e st 

h a rv e sts , th e  a ir  w as filled  w ith  a  m u ltitu d e  o f  b ird s a d m ired  

fo r  th e ir  so n g s  and  b e a u ty  o f  th e ir  p lu m a g e ; b u t  th is  re ig n , 

l ik e  th a t  o f  S a tu r n , and th e  h ap p in ess o f  th e  w o r ld , w a s n o t 

o f  lo n g  d u ra tio n  ; th e  g r e a t  s p ir it  T e z c a tlip o c a , th e  B ra h m a  

o f  th e  p eo p le  o f  A n a h u a c , offered  to  Q u e tz a lc o a tl a  d ra u g h t, 

w h ic h , in  re n d e rin g  h im  im m o rta l, in sp ired  h im  w ith  th e  

d e sire  to  tr a v e l, an d  p a r tic u la r ly  w ith  a n  irre s is tib le  w ish  to  

v is it  a  re m o te  c o u n tr y , w h ich  tra d itio n  c a lle d  T la p a lla n . 

T h e  a n a lo g y  o f  th is n am e w ith  th a t  o f  H u e h u e tla p a lla n , th e  

c o u n tr y  o f  th e  T o lte q u e s , a p p ears n o t to  h a v e  b een  a cc i

d e n ta l ; b u t  h o w  can  o n e  c o n c e iv e  th a t  th is  w h ite  m an, p r ie st 

o f  T u la ,  sh o u ld  d ire c t h is  co u rse , a s  w e  sh a ll soon see, to  

th e  so u th -e a st, to w a rd s  th e  p la in s o f  C h o lu la , th e n ce  to  th e  

e a ste rn  c o a st o f  M e x ic o , to  a rr iv e  a t  a  n o rth e rn  c o u n try , 

w h e n c e  h is a n cesto rs  d ep arted  in  th e  y e a r  5 9 6  o f  o u r  era.

Quetzalcoatl, in traversing the territory of Cholula, acceded
A  A  4
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to  th e  en trea ties  o f  th e  in h a b ita n ts , w h o offered  h im  t h e  

re in s  o f  g o v e r n m e n t;  h e  rem ain ed  d u rin g  tw e n ty  y e a r s  

a m o n g  th e m , ta u g h t  th em  th e  fu sio n  o f  m eta ls, in s t itu te d  

g r e a t  fa sts  o f  tw e n ty - fo u r  d a y s , an d  re g u la te d  th e  in t e r 

ca la tio n s o f  th e  T o lte q u e  y e a r  ; h e  e x h o rte d  th em  to  p e a c e  ; h e  

d esired  th e y  sh o u ld  m a k e n o  o th e r  o ffe rin g s  to  th e  d iv in it y  

th a n  th e  firs t  fr u its  o f  th e  seasons. F r o m  C h o lu la , Q u e t z a l -  

co a tl passed  to  th e  m o u th  o f  th e  r iv e r  G o a sa co a lco , w h e n c e  

h e  d isap p eared  a fte r  h a v in g  a n n o u n ced  to  th e  C h o lu la in s  t h a t  

h e  sh o u ld  re tu rn  h e r e a fte r  to  g o v e rn  th e m  a g a in , a n d  r e n e w  

th e ir  h ap p in ess .”

T h e  d escen d an ts o f  th is  sa in t th e  u n fo rtu n a te  M o n te z u m a  

b e lieve d  h e  reco g n ised  in th e  com p an io n s in  arras o f  C o r t e z  : 

—  “  W e  k n o w  b y  o u r  b o o k s ,”  sa id  h e , in  h is f irs t  in t e r v ie w  

w ith  th e  S p a n ish  g e n e ra l, “ th a t  m y s e l f  an d  a ll  th o s e  w h o  

in h a b it  th is  c o u n try  a re  n o t th e  o r ig in a l in h ab ita n ts, b u t  t h a t  

w e  w e r e  s tra n g e rs  th a t  ca m e  from  a  g r e a t  d ista n ce . W e  

k n o w  a lso  th a t  th e  c h ie f  w h o  b ro u g h t o u r  a n cesto rs r e tu r n e d  

fo r  a  tim e  to  h is n a tiv e  c o u n try , an d  w h en  h e  re tu rn e d  h e r e  

to  s e e k  th o se w h o  w e re  esta b lish ed , h e  fo u n d  th em  m a rr ie d  

w ith  th e  w om en  o f  th is  c o u n tr y , h a v in g  a  n u m ero u s p o s te r ity , 

a n d  liv in g  in c itie s  w h ich  th e y  h ad  b u ilt  ; o u r  p eop le  w o u ld  

n o t  o b e y  th e ir  a n c ie n t ch ie f, and h e  re tu rn e d  a lo n e . W e  

h a v e  a lw a y s  b e lie v e d  th a t  his d escen d an ts w o u ld  co m e s o m e  

d a y  to  ta k e  possession  o f  th is  c o u n try . C o n sid e rin g  t h a t  

y o u  oom e from  th a t  p a r t  w h e re  th e  su n  w a s b o rn , a n d  t h a t ,  

as y o u  a ssu re m e, y o u  h a v e  k n o w n  u s fo r  a  lo n g  tim e , I  c a n  

n o  lo n g e r  d o u b t th a t th e  k in g  w h o  6e n t y o u  is  o u r  n a tu r a l  

c h ie f.”

T h e  m a rv e llo u s  a cc o u n t w h ic h  th e  A b b é  C la r v ig e r o  g iv e s  

o f  th e  m ore th a n  o r ie n ta l pom p o f  th e  b a rb a ric  S u lta n  o f  T e -  

n o ch titla n , h is lu x u r io u s  l iv in g , m a g n ific e n t p a la ces , a n d  

e x te n s iv e  m en ag eries  m a y  b e  co m p a re d  w ith  th e  fo l lo w in g  

e x tr a c t  fro m  th e  “ J o u r n a l  d es D é b a ts ,”  w h ich  sta te s  t h a t  

L a y a r d ’s A s s y r ia n  d isco v e rie s  co n firm  a ll  th a t  a n c ie n t a u th o r s  

t e l l  u s  o f  th e  lu x u r y  in d u lg e d  in  b y  th e  m ost m a g n ific e n t o f  

th e  A s ia t ic  so v e re ig n s  ; and  i f  a lre a d y  w e  k n e w , b y  th e  te s 

tim o n y  o f  L u c ia n , th a t  a  n u m b er o f  w ild  b ea sts  w e r e  k e p t  in  

th e  A s s y r ia n  te m p les , w e  n o w  lea rn  fro m  L a y a r d  th a t  t h e
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g r e a t  k in g  fu rn ish e d  h is m e n a g e rie  w ith  rare  a n im a ls  fro m  

d ifferen t c o u n tries , e ith e r  fo r  u t i l i t y  o r  c u r io s ity , su ch  as th e  

e lep h a n t, th e  rh in o cero s, th e  cam el w ith  tw o  h u m p s, fro m  

B a c tr ia n a , th e  la r g e  k in d  o f  m o n k e y  c a lle d  th e  s y lv a n , & c.

A m o n g  th e  n u m ero u s v a r ie tie s  o f  th e  fea th e re d  ra ce  w h ich  

e n liv e n  th e  fo rests  o f  G u a tim a la , J u a r r o s  s a y s  th e  q u e tz a l 

h olds th e  firs t ra n k  fo r  its  p lu m a g e , w h ich  is  o f  an  e x q u is ite  

em erald  g r e e n : th e  ta il fea th e rs , w h ich  a re  v e r y  lo n g , are  

fa v o u r ite  o rn a m en ts  w ith  th e  n a tiv e s , and  w e re  fo rm e rly  se n t 

as a  v a lu a b le  p re se n t to  th e  S u lta n s  o f  T e n o c h titla n . G r e a t  

ca re  w a s ta k e n  n o t to  k ill  th e  b ir d s ; a n d  th e y  w e r e  released  

a fte r  b e in g  d esp o iled  o f  th e ir  fea th ers. T h e  b ird s , th em 

se lv e s , ad ds J u a r r o s , as  i f  t h e y  k n e w  th e  h ig h  estim atio n  

th e ir  fe a th e rs  w e re  h e ld  in , b u ild  th e ir  n ests  w ith  tw o  o p en 

in g s , th a t, b y  e n te r in g  o n e, and  q u it t in g  th e m  b y  th e  o th er, 

th e ir  p lu m e s m ay n o t b e  d e ra n g e d . T h is  m o st b e a u tifu l b ird  

is  p e cu lia r  to  th is  k in g d o m .

M a n riq u e  w itn essed  a t  A r r a c a n  a  sp len d id  cerem o n y  o f  the 

id o l P a r a g r i ,  e le v e n  p a lm s h ig h , m ade o f  s ilv e r , an d  tra m p lin g  

u n d e r fo o t a  b ro n ze  serp en t, co vered  w ith  g re e n  scales.

T h e  In d ia n  g o d  o f  th e  v is ib le  h ea v en s is  c a lle d  In d ra , o r  

th e  K in g ,  and D iv e s p e t ir , L o r d  o f  th e  S k y .  H e  has th e  

c h a ra cte r  o f  th e  R o m a n  G e n iu s , o r  C h ie f  o f  th e  G o o d  S p ir its . 

H is  w eapo n  is  V a jr a , o r  th e  th u n d e rb o lt. H e  is  th e  re g e n t 

o f  w in d s an d  s h o w e r s ; an d  th o u g h  th e  ea st is  p e c u lia r ly  

u n d e r  h is care, y e t  h is O ly m p u s  is  M e r u , o r  th e  N o rth  P o le ,  

a lle g o r ic a lly  rep resen ted  as a  m o u n tain  o f  g o ld  an d  gem s. 

H e  is th e  p r in ce  o f  th e  b e n e fice n t g e n ii. (Jones.)
T h e  P a r s is  h isto ria n s  in  th e  P e rs ia n  C h ro n ic le s , sa y s  

V o ln e y ,  r e la te  th a t  th e  re ig n  o f  D je m -C h id  w as g lo rio u s , 

w h e n  G o d , to  p u n ish  h im  fo r  e x a c t in g  a d o ra tio n , e x c ite d  

a g a in s t him  Zoh& k.

Z o h & k o v e rtu rn e d  D je m -C h id , w h o  d isap p eared  an d  tr a 

v e lle d  1 0 0  y e a rs  o v e r  th e  w h o le  ea rth . Z o h & k, w h en  k in g , 

b ecam e a  c ru e l t y r a n t ; h e  in v e n te d  va rio u s to rtu re s , a m o n g  

o th e rs , th a t  o f  c r u c ify in g  an d  f la y in g  a l i v e : he h ad  se v e ra l 

su rn am es, a m o n g th e m  on e w a s Q u a s-lo h o u b , th a t  is  to  s a y , 

th e  Q u a is i  o f  th e  g l it t e r in g  a r m s ; a n o th e r  n am e w a s  A jd e -
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bftc and  M á r , th a t  is  to  s a y , se rp e n t, b ecau se  h e  h a d  o n  h is  

sh o u ld ers tw o  serp e n ts  a tta ch e d  to  tw o  u lc e rs , w h i c h  th e  

d e v il  h ad  pro d u ced  th e re  b y  tw o  kisses.

W e  sh all n e x t  q u o te  th e  h is to ric a l a u th o r ity  o f  a n  e m p ir e  

th a t  h as b een  from  a  rem o te  p erio d  a r is to c r a t ic a lly  e x c l u s iv e ,  

w h e re  w e  fin d  th e  m y th o lo g ica l a n tiq u ity  o f  th e  s e r p e n t .

I t  is  s ta te d  in  th e  Magaña Pitioretqw, fro m  m a n u s c r ip t s  

in  th e  K in g ’s  L ib r a r y  a t  P a r is ,  th a t  F o -h i c iv ilis e d  C h i n a  3 2 5 4  

y e a rs  b e fo re  o u r  era , and  re ig n e d  1 1 5  y e a rs . H e  h a d  th e  

b o d y  o f  a  d ra g o n , th e  h ea d  o f  a n  o x , a c c o r d in g  t o  s o m e ;  

o th e rs  s a y  h e  h ad  th e  b o d y  o f  a  se rp e n t a n d  t h e  h e a d  o f  

K i l in .  I t  is  e a sy  h ere  to  d istin g u ish  an  In d ia n  t y p e .  A g a i n ,  

o th e rs  say  h e  had a  lo n g  h ea d , fin e  e y e s , ir r e g u la r  t e e t h ,  l ip s  

o f  th e  d ra g o n , a  w h ite  b eard  th a t rea ch e d  to  th e  e a r th  ; h is  

h e ig h t  w as 9 fe e t  1 i n c h ; h e  b e lo n g ed  to  h e a v e n , a n d  d e 

p a rte d  fo r  th e  east. H e  w a s ad o rn ed  w ith  a l l  t h e  v ir t u e s ,  

an d  h e  u n ite d  w h a te v e r  th e re  w a s o f  th e  h ig h e s t  o r  lo w e s t .  

H e r e  w e  fin d  h a lf  th e  b o d y  th a t o f  a  d ra g o n  o r  s e r p e n t ,  th e  

b ea rd  w h ite , r e a ch in g  to  th e  g ro u n d , and  F o - h i ’s  d e p a r tu r e  

e a ste rly . T h e  n am e o f  Q u e tz a lc o a tl s ig n ified  a  s e r p e n t  

co ve re d  w ith  g re e n  fe a th e rs ; h e  w as a  w h ite  m a n  w it h  a  

b e a r d ; h e  a lso  d isap p eared , a n d  w a s th o u g h t to  h a v e  g o n e  

n o rth e r ly , th o u g h  h e  d ep arted  from  th e  ea st co a st o f  M e x ic o .  

H e  prom ised  to  re tu rn . T h e  re ig n  o f  Q u e tz a lc o a t l  w a s  t h e  

go ld e n  a g e  o f  A n a ch u a . H e  ta u g h t  th e m  h o w  to  fu s e  th e  

m eta ls, a n d  d esired  th e y  w o u ld  m a k e  no fu r th e r  o f fe r in g s  to  

th e  d iv in ity  th a n  th e  first fru its  o f  th e  seasons.

“  T h e  p y ra m id  o f  B e lu s  w as a  te m p le  and a  to m b . I n  l i k e  

m a n n er, th e  tu m u lu s  o f  C a lis to  in  A r c a d ia , d e s c r ib e d  b y  

P a u sa n ia s  as  a  co n e  m ade b y  th e  h an d s o f  m an , b u t  c o v e r e d  

w ith  v e g e ta tio n , had on  its to p  a  te m p le  o f  D ia n a . T h e  t e o -  

ca llis  w e re  a lso  b o th  te m p les and  to m b s ; an d  th e  p la in  in  

w h ic h  a re  b u ilt  th e  h ouses o f  th e  su n  an d  m oon  a t  T e o t i -  

h u acan  is  ca lled  th e  P a th  o f  th e  D e a d . T h e  g r o u p  o f  p y r a 

m id s a t  D jiz e h  and  S a cca ra h  in  E g y p t ,  th e  t r ia n g u la r  p y r a 

m id  o f  th e  q u een  o f  th e  S c y th ia n s , m en tio n ed  b y  D io d o r u s ,  

th e  fo u rtee n  E tru s c a n  p y ra m id s, w h ich  a re  said to  h a v e  b e e n  

en clo sed  in  th e  la b y r in th  o f  k in g  P o rs e n n a  a t  C lu s iu m , t h e
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tu m u lu s  o f  A ly a t t e s  a t  L y d ia ,  th e  se p u lch re s  o f  th e  S c a n d i

n a v ia n  k in g  G ornaus, and  h is  q u e e n  D a n e b o d a , th e  tu m u li 

fo u n d  in  V ir g in ia ,  C a n a d a , an d  P e r u ,  in  w h ich  n u m ero u s 

g a lle r ie s  b u ilt  w ith  sto n e  c o m m u n ic a te  w ith  ea ch  o th e r  b y  

sh a fts, an d  e x te n d  th ro u g h  th e  in te r io r  o f  th e s e  a rtific ia l h ills , 

a lso  th e  p a g o d a  o f  T a n jo r e , a lth o u g h  p y ra m id a l, a n d  fo rm ed  

o f  m a n y  s to r ie s , w a n ts  th e  te m p le  on  th e  to p , a n d  th e re fo re , 

lik e  a ll  o th e r  p a g o d as in  H in d o sta n , is  said  to  h a v e  n o th in g  

in  com m on  w ith  th e  M e x ic a n  tem p les.

The platform of the pyramid of Cholula, upon which I  
made a great number of astronomical observations, measures 
4200 square metres. A small chapel dedicated to Notre- 
Dame de los itemedioa, and surrounded with cypress, has 
replaced the temple of the god of the Air, or the Mexican 
Indra : an ecclesiastic of Indian race daily celebrates mass on 
the summit of this ancient monument.

A t  th e  tim e  o f  C o r te z ,  C h o lu la  w a s  rega rd e d  as a  h o ly  

c i t y  ; n o w h e re  w a s th e re  to  b e  fo u n d  a  g r e a te r  n u m b e r  o f  

tc o c a llis , m ore p riests  and  re lig io u s  o rd ers, m o re  m a gn ifi

c e n ce  in  th e  w o rsh ip , m o re  a u s te r ity  a m o n g  th e  fa s t in g  an d  

p e n ite n t.

W e  h a v e  b e fo re  n o tice d  th e  s tr ik in g  a n a lo g y  o b serva b le  

b e tw e e n  th e  M e x ic a n  te o ca llis  an d  th e  te m p le  o f  B e l  o r  

B e lu s , a t  B a b y lo n . T h is  a n a lo g y  had a lre a d y  o ccu rre d  to  

M . Z o e g a , th o u g h  h e  w a s o n ly  a b le  to  p ro cu re  v e r y  in co m 

p le te  d escrip tio n s o f  th e  g ro u p  o f  p y ra m id s  a t  T e o tih u a c a n . 

A c c o r d in g  to  H e ro d o tu s , w h o  v is ite d  B a b y lo n , a n d  sa w  th e  

te m p le  o f  B e lu s , th is  p y ra m id a l m o n u m en t h ad  e ig h t s ta g e s  : 

its  h e ig h t  w a s a  sta d e ; th e  le n g th  o f  its  base e q u a lle d  i ts  

h e ig h t ; th e  a re a  in c lu d ed  b y  th e  e x te r io r  w a ll e q u a lle d  fo u r  

sq u a re  sta d es. T h e  p y ra m id  w a s co n s tru cte d  w ith  b ric k s  

a n d  a s p h a lt;  a t  th e  to p  th e re  w a s  a  te m p le  (vaos), a n d  

a n o th er n ea r th e  base ; th e  f irs t, a cc o rd in g  to  H e ro d o tu s , w a s 

w ith o u t  sta tu e s  ; th e re  w a s  o n ly  a  ta b le  o f  g o ld , an d  a  bed , 

u p o n  w h ic h  rep o sed  a  w om an  ch o sen  b y  th e  g o d  B e lu s . 

D io d o ru s  S ic u lu s , o n  th e  c o n tr a r y , a sserts  th a t  th is  h ig h e r  

te m p le  h ad  an  a lta r  a n d  th re e  sta tu e s, to  w h ich  h e  g a v e , 

a f te r  th e  id e a  im b ib ed  fro m  th e  G r e e k  w o rsh ip , th e  n am es
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o f  J u p ite r ,  J u n o , a n d  R h e a ; b u t  th e se  s ta tu e s  a n d  m o n u 

m en ts n e ith e r  e x is te d  a t  th e  tim e  o f  D io d o ru s  n o r  S t r a b o .  

I n  th e  M e x ic a n  te o ca llis  o n e  d is tin g u ish e s , as  in  t h e  te m p le  

o f  B e l ,  th e  n a o s ‘ in fe r io r  to  th a t  w h ic h  is  fo u n d  u p o n  t h e  

p la tfo rm  o f  th e  p y ra m id  ; tin s  d estin a tio n  is  c le a r ly  in d ic a te d  

in  th e  le tte rs  o f  C o r te z ,  in  th e  “  H is to r y  o f  th e  C o n q u e s t ,”  

w r it te n  b y  B e r n a l D ia z , w h o  resid ed  m a n y m o n th s  in  th e  

p a la c e  o f  th e  k in g  A x a ja c a t l,  a n d , c o n s e q u e n tly , o p p o s ite  th e  

te o ca lli o f  H u itz ilo p o c h tli.

N o  a n c ie n t a u th o r, n e ith e r  H e ro d o tu s , S tr a b o , D io d o r u s , 

P a u s a n ia s , A r r ia n , n o r Q u in tu s  C u r t iu s  in tim a te d  th a t  th e  

te m p le  o f  B e lu s  w a s p la ce d  a cc o rd in g  to  th e  fo u r  c a r d in a l 

p o in ts  o f  th e  co m p a ss, os a re  th e  E g y p t ia n  an d  M e x i

c a n  p yram id s. P l in y  m e r e ly  o b serves th a t  B e lu s  w a s  

re g a rd e d  as th e  in v e n to r  o f  a stro n o m y. D io d o r u s  r e p o r ts  

th a t th e  te m p le  a t  B a b y lo n  se rv e d  th e  C h ald sean s a s  a n  o b 

s e r v a to ry  : “  O n e  u n d erstan d s,”  s a y s  h e , “  th a t  th is  e re c tio n  

w a s  o f  an  e x tr a o rd in a r y  h e ig h t, an d  th a t  th e  C h ald aean s 

th e re  m ade th e ir  o b serva tio n s o f  th e  sta rs, so th a t  th e ir  

r is in g s  and s itt in g s  co u ld  b e  v e r y  a c c u r a te ly  n o te d  fro m  th e  

e lev a tio n  o f  th e  b u ild in g .”  T h e  M e x ic a n  priests a lso  o b s e rv e d  

th e  p osition  o f  th e  sta rs  fro m  th e  top s o f  th e  te o c a llis , a n d  

an n o u n ced  to  th e  p eo p le , b y  th e  soun d o f  th e  h o rn , th e  h o u rs  

o f  th e  n ig h t. T h e s e  te o ca llis  h a v e  b een  erected  in  t h e  in 

te rv a l b e tw e e n  th e  ep o ch  o f  M a h o m e t an d  th e  re ig n  o f  F e r 

d in an d  and  I s a b e l la ; and  on e c a n n o t reg a rd  w ith o u t a sto n ish 

m e n t th a t  th e se  A m e ric a n  ed ifices, o f  w h ich  th e  fo rm  is  

a lm o st id e n tica l w ith  th a t  o f  on e o f  th e  m ost a n c ie n t m o n u 

m en ts on  th e  b a n k s o f  th e  E u p h r a te s , sh o u ld  b e lo n g  to  a  

p erio d  so n ea r o u r o w n .”

H a v in g  q u o ted  t he d escrip tio n s  an d  m easu rem en ts o f  d i f 

fe re n t A m e ric a n  te o ca llis , w e  sh a ll s ta te  th e  r e s u lts  o f  o u r  

c a lcu la tio n s  in  su ccession , and  d ra w  a ll  th e  te o ca llis  o n  th e  

sam e sca le , so th a t  th e ir  r e la t iv e  m a g n itu d e s  m a y  b e  c o m 

pared. T h e  in tern a l and  e x te rn a l p y ra m id s o f  each  te o c a lli  

w il l  b e  sim ilar. T h e  sid e o f  th e  base o f  th e  in tern a l p y r a m id  

w ill  eq u a l th e  sid e o f  th e  b ase  o f  th e  lo w e s t te rra c e , an d  th e  

a p e x  w ill  b e  in  th e  c e n tre  o f  th e  to p  p la tfo rm . T h e  s id e  o f
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th e  base o f  th e  e x te r n a l p y ra m id  w ill  e q u a l th e  b a se  o f  th e  

c irc u m sc rib in g  tr ia n g le , a n d  h e ig h t to  a p e x  e q u a l h e ig h t  o f  

tr ia n g le .

E a c h  te o ca lli h as tw o  p y ra m id s, an d  th e  n u m b er o f  te r 

ra ces  rep resen ted .

B e lu s  a n d  C h e o p s ’ p y ra m id s a re  b o th  te o ca llis , o r  te rra c e d  

p y r a m id s ; th e ir  in te rn a l an d  e x te rn a l p y ra m id s a re  d ra w n  on  

th e  sam e scale . T h e  e ig h t  te rraces  o f  B e lu s  a re  rep rese n te d , 

b u t  n ot th o se o f  C h e o p s , th e  n u m b er  b e in g  a b o u t 208. T h e  

p y ra m id s  o f  M y c e r in u s  and o f  C h e o p s ’ D a u g h te r  a re  s im ila r  

to  C h e o p s ’.

Fig. 6 9 . T e o c a lli  o f C h o lu la .

„  70 . 99 S u n .

„  7 1 . 99 M o o n .

„  72 . 99 M e x it li .

„  73 . 99 P a ch a ch a m o c.

„  74 . 99 B e lu s .

„  7 5 . 99 C h eo p s.

„  7 6 . P y r a m id  o f  M y c e r in u s  

,,  7 7 . , ,  C h e o p s ’ D a u g h te r .

, ,  78 . S ilb u r y  H ill .

F i g .  6 9 .
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■ Fig. 7 7 .

F ig . 78.
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S id e  o f  b ase  o f  lo w e s t  te rra ce  o f  C h o lu la  

= 4 3 9  m etres  = 1 2 4 5  u n its.

H e ig h t  to  p la tfo rm  =  5 4  m etres  

=  1 5 3  u n its,

£  sta d e  = 3 -7 5  p le th r o n s =  1 5 1 -8 7 5  u n its ,

£  sta d e  +  -| u n it  = 1 5 2 ,  & c . u n its ,

5  s t a d e s + 5  u n its  = 1 2 2 0  u n its .

Internal Pyramid.
H e ig h t  x  a re a  b a se

=  1 5 2 , & c . x  12 2 0 s, & c . =  2 c ircu m feren ce . 

P y r a m id = *  c irc u m fe re n c e = 2 4 0  d eg re es.

External Pyramid.
H e ig h t  x  a re a  b ase

=  1 7 2 , & c . x  1 3 7 4 * = - ^  d is ta n c e  o f  m oon. 

P y r a m id = jLs d ista n ce  o f  m oon. 

a  1 3 7 4 = 6 8 7  = £  sid e o f  b ase, 

i f  = 6 8 4 = 2 x 3 4 2 ,

3 4 2  b e in g  B a b y lo n ia n  n u m bers.

C u b e  o f  aide o f  b a s e = ( 2  x  684)*

=  22 6 c ircu m feren ce .

C u b e  o f  p e r im e te r= (8  x  6 8 4 )* =  14 4 6  c ircu m fe re n ce  

d ista n ce  o f  M e r c u r y  =  14 4 0 .

B u t ,  as h as b een  s ta te d , th e  d ista n ce  a ssig n ed , 1 4 4 0  c ir 

cu m fe re n ce , is  less  th a n  th e  ca lc u la te d  d ista n ce.

T h u s  th e  d ista n ce  o f  M e r c u r y  ex p ressed  in  B a b y lo n ia n  

n u m b e rs , w h ic h  a re  d e r iv e d  fro m  3 * = 2 4 3 ,  w il l  b e

=  ( 1 6 x 3 4 2 ) *

=  ( 8 x 6 8 4 ) *

6 8 4 * = circu m fe re n ce  o f  e a rth  in  stad es,

684* x  2 4 3  =  , ,  u n its.

B o th  th e se  p y ra m id s w ill  b e  s im ilar. T h e  a p e x  o f  th e  less  

p y ra m id  w ill be in  th e  c e n tre  o f  th e  to p  p la tfo rm . T h e  

a p e x  o f  th e  g r e a te r  p y ra m id  w ill  b e  21  u n its  a b o v e  th e  to p  

p la tfo rm , i f  th e  tc o c a lli o r  te rra ce d  p y ra m id  w e r e  cased  as
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th e  p y ra m id  o f  C b e o p e  is  sa id  to  have been, and the cube o f  

p e rim e te r  o f  its  b ase  w ill  =  d ista n ce  o f  Mercury.
Both pyramids will have height to side of base as 1 I 8.
The side of the top platform will accord with that of 

Humboldt, 184 units; but the side of base of the lowest 
terrace or side of base of less pyramid will 

=  1220 units.
H u m b o ld t’s = 1 2 4 5  u n its.

T h e  h e ig h t to  p la tfo rm  acco rd s w ith  th a t o f  H u m b o l d t .

C u b e  o f  h e ig h t to  p la tfo rm

= ( ±  side of base)*=(£ 1220)*

=  152*5* =  i ; X  1 6 = J -  c ir c u m fe r e n c e ;
8* 3 2

2 cubes =  circumference=22 *5 degrees.

Twice cube of height to platform : cube of side of base of 
external pyramid

: :  22*5 d eg re es ‘ 22 6 c ircu m feren ce

: :  d e g re e  : c ircu m feren ce .

C u b e  o f  side o f  base o f  e x te rn a l p y ram id  =  7 2 0  t im e s  

cu b e  o f  h e ig h t to  p la tfo rm .

C u b e  o f  p e rim e te r  =  7 2 0  x  4* = 4 6 0 8 0  tim es c u b e  o f  h e ig h t  

to  p latfo rm .

C u b e  o f  4  tim es h e ig h t o f  e x te rn a l p y ram id  

= ( 4  x  1 7 2 ) * =  688* = j ^  d ista n ce  o f  m oon 

( 1 0  x  688) * = * * £ * =  300.

C u b e  o f  4 0  tim es h e ig h t

=  300 d ista n ce  o f  m oon 

=  d iam e ter  o f  o rb it  o f  M e rc u ry .

C u b e  o f  4 0  tim es h e ig h t l c u b e  o f  4  tim es s id e  o f  b a s e  

: :  d iam e ter  o f  o rb it  o f  M e r c u r y  I d istan ce  o f  M e r c u r y  

: :  2 : 1.
A l l  th e  te rraces  a re  o f  eq u a l h e ig h t ;

\  side o f  lo w e st t e r r a c e = 6 1 0  u n its, 

e  6 1 0  =  1 5 2 , & c. =  h e ig h t to  p latfo rm ,

\ 1 5 2 , & c . =  3 8 , & c .= h e i g h t  o f  a  terrace.
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6 10 *  = 2  c ircu m fe re n ce ,

152*, &c. =  —  =

38*, & c . = i x  
32

2̂
64

1
4*

32’

1
2048"

Side of base of lowest terrace
=  2 x 6 1 0 = 1 2 2 0 .

C u b e  o f  side =  1220 *= 2  x  8 =  1 6  c ircu m feren ce .

C u b e  o f  p e r im e t c r =  16  x  4 * =  10 2 4 .

C o n te n t  o f  in te rn a l p y r a m id = - |  c ircu m feren ce .

C o n te n t  o f  e x te rn a l p y r a m id = 7*0 d ista n ce  o f  m oon.

C u b e  o f  p e rim e te r  o f  b a s e = d is ta n c e  o f  M e rc u ry .

W h e n  th e  te o c a lli o f  C h o lu la  is  co m p ared  w ith  o th e r  

p y ra m id s, i t  is  m ade =  c ircu m fe re n ce  o f  e a r th ;  fo r  th is  

e s t im a te  w a s  m ade b efo re  w e  k n e w  th a t  a  te o ca lli re p re 

sen te d  tw o  p yram id s.

In  a ll  th e  M e x ic a n  te o ca llis  w e  find  th e  m easu rem en t o f  

o n ly  on e sid e  o f  th e  b ase  sta ted . H u m b o ld t sup p oses th a t 

th e y  w e re  in ten d e d  to  h a v e  th e  sid es as 2 : 1 .

F i r s t  w e  c a lc u la te d  th e  te o ca llis  h a v in g  th e  sid es as  2 : 1 ; 

b u t  a fte rw a rd s  b y  m a k in g  th e  base e q u a l to  th e  sq u are  o f  

th e  g iv e n  side.

S h o u ld  th e  sid es o f  th e  b ase  b e  as 2 I 1 , th e  c o n te n t o f  

a  te o ca lli w ill o n ly  e q u a l h a lf  o f  w h a t  has been  ca lcu la te d .

T h e  c u b e  o f  th e  p e rim e te r  o f  th e  b a se  o f  th e  te o ca lli o f  

C h o lu la  w e  m a k e =  d ista n ce  o f  M e r c u r y .

T h o u g h  th e  sides sh o u ld  be as 2 1 1 ,  s t ill  th e  c u b e  o f  4  

tim e s  th e  g r e a te r  sid e w ill  =  d ista n ce  o f  M e r c u r y ; a n d  th e  

c o n te n t o f  a  p y ra m id  h a v in g  base =  sq u a re  o f  th a t  s id e  w il l  

b e  w h a t has b e e n  co m p u ted .

B u llo c k  rem ark s th a t a t  a  d ista n ce  th e  a p p e ara n ce  w h ich  

th e  te o c a lli  o f  C h o lu la  assu m es is  th a t  o f  a  n a tu ra l co n ica l 

h ill , w o o d e d  and  c ro w n e d  w ith  a  sm a ll c h u r c h ; b u t, as  th e  

tr a v e lle r  ap p ro ach es it , its  p y ra m id a l fo rm  b eco m es d istin 

g u is h a b le , to g e th e r  w ith  th e  fo u r  sto ries in to  w h ich  i t  is  

sh ap ed , a lth o u g h  co ve re d  w ith  v e g e ta tio n , th e  p r ic k ly  p ear, 

th e  n o p a l, and  th e  cyp re ss .

VOL. I. B B



370 T I 1 K  L O e T  S O L A S  S Y S T E M  D I S C O V E R E D .

This descriptive view of the teocalli suggests the idea that 
the hanging gardens of Babylon might have been formed 
by planting trees and shrubs on the terraces of some old
teocalli.

The tumulus of Calisto, in Arcadia, described by P a o a a n ia s  

as a cone made by the hands of man, but covered with vege
tation, had on the top a temple of Diana.

The teocalli of the Sun has four terraces, and the height 
to the top platform =  55 metres =  180 feet English =  156 
units.

The side of the base of lowest terrace =208 metres =682 
feet=590 units.

Height x area base
=  156 x 5 9 0 * = distance of moon.

Pyramid =  a of
or internal pyramid =  «V distance of moon.

If  height of external pyramid =181 units, 
and ride of base =  685, &c.

Height x area base

=  181 x 685*, &c. =  |  circumference, 
Pyramid =  ̂  of  ̂=  ̂ .

The two pyramids will be similar.
The apex of the less will be in the centre of the top plat

form.
The internal pyramid of Sun will =£ the external pyramid 

of Cholula.
The external pyramid of Sun will be to internal pyramid 

of Cholula
$ circumference, 

:: 3 : 8.

The internal pyramid of Sun 
pyramid of Cholula.

The external pyramid of Sun 
pyramid of Cholula.

the cxtcrnal

^  *ntern*l8 24 24
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C u b e  o f  tw ic e  p e rim e te r  o f  b a se  o f  e x te rn a l p y ra m id  o f  

S u n
=  (8 x  685)® = 5480 ® = d ista n ce  o f  M e r c u r y , 

and (8 x  6 8 4 )* = d is ta n c e  o f  M e r c u r y .

o r  ( 1 6  x  3 4 2 ) * = d ista n ce  o f  M e r c u r y , in  B a b y lo n ia n  n u m bers. 

(4  x  1 8 1 ) * = 7 2 4 * =  ^  c ircu m feren ce .

3  c u b e s  o f  4  tim es h e ig h t  o f  e x te rn a l p y ra m id  =  1 0  c ir 

cu m feren ce .

( 3 x 7 2 4 ) * = V >  x 3 * = 2 7 0
10  cu b e s  o f  1 2  tim es h e ig h t =  2 7 0 0  c irc u m fe re n ce

=  d ista n ce  o f  V e n u s

10 0  c u b e s  o f  2 4  tim es h e ig h t  =  2 16 0 0 0  c ircu m fe re n ce

=  d ista n ce  o f  B e lu s .

I n te r n a l I e x te r n a l p y ram id  

:: c irc u m fe re n ce  l -fc d ista n ce  o f  m oon

:: \ c irc u m fe re n ce  : ra d iu s  o f  ea rth  

:: q u a d ra n ta l a rc  : rad iu s 

:: c ircu m fe re n ce  : 2 d iam e ters .

C u b e  o f  h e ig h t o f  in te rn a l p y ra m id  

=  156 *  =  -fa c ircu m fe re n ce  =  1 2  d eg re es 

3* =  24 3

(3  x  3 4 2  ftc .)*  =  1028 * =  d is ta n ce  o f  m oon 

( 1 6  x  34 2)*  =  d is ta n ce  o f  M e r c u r y

D is ta n c e  o f  m oon : d is ta n ce  o f  M e r c u r y  n e a r ly  as 3* l 16* 

:: 1 : 1 5 1 - 7

(2  x  34 2)* x  2 4 3  =  c ircu m fe re n ce  o f  ea rth .

T h u s  th e  c irc u m fe re n ce  o f  e a r th , d ista n ce  o f  m oon , a n d  

d ista n ce  o f  M e r c u r y  a re  exp ressed  in  B a b y lo n ia n  n u m bers.

T h e  te o ca lli o f  th e  m oon  is  s ta te d  to  b e  11  m etres =  36  

fe e t  =  3 1  u n its  lo w e r  th a n  th e  te o c a lli  o f  th e  su n , a n d  th e  

base m u ch  sm aller.

h e ig h t w il l  = 1 5 6 — 3 1  =  1 2 5  u n its.

N o  m ea su rem en t o f  th e  b ase  o r  to p  p la tfo rm  is  g iv e n .

I f  t h e  te o ca llis  o f  th e  su n  a n d  m oon  w e re  sim ila r  

th e n  1 5 6  : 1 2 5  :: 5 9 0  : 4 7 2  & c .

o r  1 5 6  : 5 9 0 : :  1 2 5  : 4 7 2  & c.

s a y  a s  12 3  l 4 70 .
BBS
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H e ig h t  x  a re a  o f  b ase  o f  in te rn a l p y ra m id  =  1 2 3  x  4 7 0 s

=  ^  d is t a n c e  o f  m oon 

p y ra m id  =  ^

I n te r n a l p y ra m id  o f  su n  =  -fc
P y r a m id s  a re  as 1 I 2 .

H e ig h t  x  a re a  b a se  o f  e x te rn a l p y ra m id  o f  m o o n  w i l l  

—  14 3  x  5 4 5 *  A c . =  £  c irc u m fe r e n c e  

E x t e r n a l  p y ra m id  =  £

E x t e r n a l  p y ra m id  o f  su n  =  \
P y r a m id s  a re  as 1 I 2 .

C u b e  o f  s id e  o f  b ase  o f  e x te rn a l p y ra m id  o f  m oon

=  5 4 5 *  A c .

(8 x  5 4 5  A c .)*  =  d is ta n c e  o f  M e r c u r y ,

o r  c u b e  o f  tw ic e  p e rim eter  o f  b ase  o f  e x te r n a l p y r a m id  o f  

su n  =  tw ic e  c u b e  o f  tw ic e  p e rim e te r  o f  b a se  o f  e x te r n a l 

p y ra m id  o f  m oon.

T h e  c u b e s  o f  th e  s im ila r  sid es o f  th e se  tw o  p y r a m id s  w ill  

b e  as 1 ! 2.

T h e  cu b e s  o f  th e  s im ila r  sid es o f  th e  in te r n a l p y r a m id s  

w ill  be in th e  sam e ra tio , an d  so w ill  th e  p y r a m id s  th e m 

se lv es .

C u b e  o f  h e ig h t  o f  e x te r n a l p y ra m id  o f  m oon  * :  1 4 3 *  A c .

=  — —  circu m feren ce .
38-4

C u b e  o f  h e ig h t  o f  e x te rn a l p y ra m id  o f  sun =  1 8 1 *

=  c ircu m feren ce .
19-2

C u b e s  a re  as 1 ! 2.

* : 1 : :  1 : 19-2  c ircu m fe re n ce .
19-2

C u b e  o f  h e ig h t  o f  e x te rn a l p y ra m id  o f  sun  

: c ircu m fe re n ce  :: c irc u m fe re n ce  : tw ic e  d is ta n c e  o f  m o o n . 

C u b e  o f  h e ig h t  o f  e x te rn a l p y ra m id  o f  m oon 

: -J- c irc u m fe re n ce  : ^ c irc u m fe re n ce  d ista n ce  o f  m o o n . 

B u llo c k , w h o  v is ite d  th e se  p y ra m id s, s a y s : —  “  O n  d e -
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sce n d in g  th e  m o u n ta in , th e  p y ram id s are  seen  in  a  p la in  a t  

a b o u t fiv e  o r  s ix  m iles d ista n ce. A s  w e  ap p ro ach ed  th em  

th e  sq u a re  an d  p e rfe c t form  o f  th e  la r g e s t  b ecam e a t e v e r y  

s te p  m o re  an d  m ore v is ib ly  d is tin ct, and  th e  te rraces  co u ld  

n o w  b e  co u n ted . W e  soon  a rr iv e d  a t th e  fo o t o f  th e  la r g e s t  

p y ra m id , a n d  b ega n  to  ascen d. I t  w a s less  d ifficu lt th a n  w e  

e x p e c te d , th o u g h , th e  w h o le  w a y  u p , lim e an d  cem en t a re  

m ix ed  w ith  fa llen  sto n es. T h e  te rra ce s  a re  p e r fe c t ly  v is ib le , 

p a r tic u la r ly  th e  seco n d , w h ich  is a b o u t 38 fe e t  w id e , co vered  

w ith  a  c o a t o f  red  c e m e n t e ig h t  o r  ten  in ch es th ic k , com 

po sed  o f  sm a ll p e b b le -sto n e s  an d  lim e. I n  m a n y  p la ce s , as 

y o u  a sce n d , th e  n o p a l tre e s  h a v e  d e stro y e d  th e  r e g u la r ity  

o f  th e  step s, b u t  n o w h e re  in ju re d  th e  g e n e ra l fig u re  o f  th e  

sq u a re , w h ic h  is  as p e r fe c t  in  th is re sp e ct as th e  g r e a t  p y r a 

m id  o f  E g y p t .  O n  r e a ch in g  th e  su m m it, w e  fo u n d  a  fia t  

su rfa ce  o f  co n sid e ra b le  s iz e , b u t  w h ich  had b e e n  m u ch  b ro k e n  

and d is tu rb e d .”

T h e  w id th  o f  38  fe e t  fo r  th e  te rra ce s  a g re e s  w ith  th e  

w id th  in  th e  o u tlin e  w e  h a v e  g iv e n  o f  th is  te o c a lli  w ith  its  

tw o  bases an d  tw o  h e ig h ts .

O n  th e  su m m it o f  th e  te o ca lli o f  th e  m oon a re  th e  rem ain s 

o f  an  a n c ie n t b u ild in g , 4 7  fe e t  lo n g  and  1 4  w id e  ; th e  w a lls  

a re  p r in c ip a lly  o f  u n h e w n  sto n e , th ree  fe e t  th ic k  a n d  e ig h t  

fe e t h igh . F o r ty -s e v e n  fee t =  1 p le th ro n .

T h is  p y ra m id  is m ore d ilap id a ted  th a n  th e  g r e a te r  p y 

ram id .

S id e s  o f  a n c ie n t b u ild in g  

4 7  b y  1 4  fe e t

=  40*63 12*1 u n its

1 0 x 4 0 * 7  =  4 0 7

40 7* & c . =  -fa d ista n ce  o f  m oon 

(2  x  4 0 7  & c .)*  =

C u b e  o f  20 t im es g r e a te r  side

=  a  d is ta n c e  o f  m oon

10  x  12*3 =  12 3

12 3 *  & c . =  fa  c irc u m fe re n ce

C u b e  o f  10  tim e s  less s id e  =  fa  c ircu m feren ce .BBS
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The teocalli, or great temple of Mexitli, occupied the 
present site of the great cathedral of Mexico. Humboldt 
mentions its four sides as haring corresponded exactly with 
the cardinal points of the compass; its base was 97 metres» 
and height 3 7  metres; the point, terminated by a cupola, 
was 54 metres in height from the base, and its having had 
five stories, like many of the pyramids of Saccarah, particu
larly like that of Meidoum. It formed a pyramid to trun
cated, that when viewed at a distance it appeared like an 
enormous cube, upon which were placed small altars with 
cupolas made of wood; the point where these cupolas termi
nated was 54 metres above the base. The stair-case to the 
platform contained 120 steps.

Teocalli of MexiUL

S id e  o f  base = 9 7  m e tre s  = 3 1 8  fee t = 2 7 5  u n its ,

s a y  = 2 7 9 .

H e ig h t  to  p la tfo rm  = 3 7  m etres  = 1 2 1 * 4  fe e t  = 1 0 5  u n it s ,

s a y  = 1 0 8 .

H e ig h t  x  a re a  b ase  o f  in tern a l p y ra m id  = 1 0 8  & c . x  2 7 9 *

=  4*0 circumference.
P y r a m id  = t  o f  ^  =  * V

C u b e  o f  h e ig h t  =  108* =  -fe c ircu m feren ce .

C u b e  o f  side o f  base =  2 7 9 *= &  d is ta n ce  o f  m o o n .

I f  h e ig h t o f  e x te rn a l p y ra m id  = 1 3 0  u n its , 

an d  sid e o f  base = 3 3 6 ,

th e n  h e ig h t  x  a re a  base

=  130 x  336’ = ^ -^  distance of moon, 
pyramid =  *  of -¡fo  =  *io „

C u b e  o f  h e ig h t = 1 2 9 *  & c . =  d ista n ce  o f  th e  m o o n .

C u b e  o f  sid e o f  base =  3 3 6* =  £  c ircu m feren ce .

C u b e  o f  h e ig h t o f  e x te rn a l p y ra m id  : c u b e  o f  s id e  o f  b a s e  

o f  in te rn a l p y ram id

:: ttto '• j V  d ista n ce  o f  th e  m oon,
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C u b e  o f  h e ig h t  o f  in te r n a l p y ra m id  l cu b e  o f  s id e  o f  base 

o f  e x te rn a l p y ra m id

:: i V  • i  c ircu m fe re n ce ,
:: 1 : 30.

T h e  tw o  p y ra m id s  w il l  b e  sim ilar.

I f  th e  h e ig h t  o f  th e  f iv e  te rra ce s  b e  e q u a l, th e  h e ig h t  o f  

ea ch  w i l l  = 2 1 * 6  u n its  =  d ifferen ce  o f  h e ig h t  o f  th e  tw o  p y 

ram ids.

C u b e  o f  s id e  o f  b ase  o f  e x te r n a l p y r a m id  = 3 3 6 s =  ‘  c ir

cu m fe re n ce  =  1 2 0  d eg rees.

T h e  n u m b e r  o f  s te p s  to  th e  p la tfo rm  w e r e  12 0 .

T h e  M e x it li  te o c a lli  is  sa id  to  h a ve  b een  b u ilt  a fte r  th e  

m od el o f  th e  p y ra m id s  o f  T e o tih u a c a n , o n ly  s ix  y e a rs  b efo re  

C o lu m b u s  d isco ve red  A m e ric a . T h e  C a th e d ra l o f  M e x ic o  

stan ds on  th e  s ite  o f  th e  te o ca lli. T h is  te o ca lli m a y  b e  

passed o v e r  as u n im p o rtan t, i f  i t  w e re  a  m o d e m  s tru c tu re , 

a n d  as n o  tra ce s  o f  i t  rem ain .

Tower of Belus. (Fig. 6 7 .)

I f  th e  h e ig h t =  sid e o f  b ase  o f  in te rn a l p y ra m id  =  2 4 2  & c. 
u n its ,

F ig . 67.
th e n  c u b e  o f  s id e  o f  b ase  =  242* & c . =  \  c ircu m feren ce , 

p y ra m id  =  |  o f  £  = A  »  •

I f  th e  h e ig h t  o f  e x te rn a l p y ra m id  =  sid e o f  base =  2 6 2  & c . 

u n its ,
B  B  4
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C u b e  o f  t id e  w ill  =  262* See.
= f t  d is ta n ce  o f  tb e  m o o n .

=  ra d io s  o f  t b e  ea rth .

P y r a m id  =  -t o f  ^  d ista n ce  o f  th e  moon.
C u b e s  o f  tb e  sides a re  as

R a d iu s  : x  c irc u m fe re n ce  o f  th e  e a r th .

Cubes of twice the sides are as
8 R a d ii  : c ircu m feren ce .

4 diameters circumference of the earth.
T h e  t w o  p y ra m id s a re  s im ilar.

360 e x te rn a l pyramids =  a|£  =  2 d ista n ce  of th e  moon.
=  diameter orbit of the moon.

3 6 0  in te rn a l p y ra m id s *££ = 1 5  c ircu m fe re n ce .

E x t e r n a l  p y ra m id  o f  B e lu s  : e x te rn a l p y ra m id  o f  C h e o p s ,

: :  j ! -Jg d ista n ce  o f  th e  m oon,

: :  I .' 10 „ .
In te rn a l p y ra m id  o f  B e lu s  : in te rn a l p y ra m id  o f  C h e o p s

: :  : i  c ircu m fe re n ce ,

: :  1 : 12 „ .
I f  th e  in tern a l p y ram id  o f  th e  to w e r  o f  B e lu s  =  c i r 

cu m feren ce , an d  th e  e x te rn a l p y ram id  =  -¡^  d is ta n c e  o f  th e  

m oon, th e  sid es o f  th e  terraces w ill  b e  in c lin e d  a s  in  Fig. 6 7 . ,  

arid n o t p e rp en d icu lar  as in  Fig. 5 6 . T h e  to p  o f  th e  t o w e r  

in Fig. 6 7 . form s th e  o u tlin e  o f  th e  R o y a l  te n t.

C u b e  o f  B a b y lo n  =  12 0 3 sta d es,

=  2 9 16 0 *  u n its.

T w ic e  h e ig h t o f  e x te rn a l p y ra m id  o f  to w e r  

=  2 x  2 6 2  & c. =  5 2 4  & c .

S e c tio n  o f  cul>e to  th e  h e ig h t o f  5 2 4  u n its

= 524.. = J _  cube.
2 9 1 6 0  55-6

C u b e  o f  B a b y lo n  =  d ista n ce  o f  B e lu s .

„  =  2 2 50 0  d ista n ce  o f  th e  m oon ,

d ista n ce  o f  th e  e a rth  =  4 0 0  „  .
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= 2^ 0  = 56̂ 25 CUbe0fBabyl°n*
S o  d is ta n ce  o f  th e  e a rth  w ill  n e a r ly  e q u a l a  sec tio n  o f  th e  

cu b e  o f  B a b y lo n  h a v in g  th e  h e ig h t  =  tw ic e  h e ig h t  o f  e x 
te rn a l p y ra m id  o f  to w e r.

D is ta n c e  o f  M e r c u r y  =  d is ta n ce  o f  B e lu s.

>, =  j-J-y cu b e  o f  B a b y lo n ,

a n d  -¡fc o f  2 9 1 6 0  =  19 4 .

S o  d ista n ce  o f  M e r c u r y  =  sectio n  o f  cu b e  h a v in g  h e ig h t 

o f  19 4  u n its ,

=  £  o f  2 4 2  & c . =  £  sta d e ,

=  £  h e ig h t  o f  in te rn a l p y ra m id .

D is ta n c e  o f  V e n u s  =  d ista n ce  o f  B e lu s ,

=  c u b e  o f  B a b y lo n ,

an d  -Jq o f  2 9 1 6 0 = 3 6 4 * 2 5  u n its  =  f  stade.

S o  d ista n ce  o f  V e n u s  =  sectio n  o f  c u b e  h a v in g  h e ig h t 

=  $  stad e,

=  a  h e ig h t  o f  in tern a l p y ra m id .

T h e  teocaH is a n d  p y ra m id s a re  d ra w n  on th e  sam e sca le , 

so an  estim a te  m a y  b e  form ed o f  th e ir  re la t iv e  m a gn itu d es. 

T o  form  a  co n cep tio n  o f  th e ir  rea l m a g n itu d es, th e ir  d im en 

sion s m a y  b e  co m p ared  w ith  som e o f  th e  p u b lic  b u ild in g s  in  

L o n d o n .

W a te r lo o  B r id g e  o v e r  th e  T h a m e s  is  b u ilt  w ith  g r a n ite ;  

th e  le n g th  =  12 8 0  fee t.

T h e  sid e o f  th e  b a se  o f  th e  in te rn a l p y r a m id  o f  C h o lu la  

=  1 4 1 0  fe e t.

S id e  o f  b ase  o f  th e  e x te r n a l p y ra m id  =  1 5 8 9  fe e t.

S o  th a t th e  sid e o f  th e  b ase  o f  th e  in te rn a l p y ra m id  

w o u ld  e x c e e d  th e  le n g th  o f  th e  b rid g e  b y  13 0  f e e t ; a n d  sid e  

o f  b ase  o f  th e  e x te rn a l p y ram id  b y  3 0 9  fee t.

T h e  h e ig h t  o f  ea ch  p y ra m id  =  a  8id e  o f  base.

T h e  sq u a re  a re a  o f  L in c o ln ’s In n  F ie ld s  =  a b o u t th a t  o f  

th e  b a se  o f  C h e o p s ’ p y ra m id , a n d  h e ig h t  =  £  side o f  base.

T h e  d im en sio n s o f  S t .  P a u l ’s C a th e d ra l fro m  e a st to  w e s t ,
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w ith in  th e  w a lls , a re  s ta te d  a t  a b o u t 5 1 0  f e e t ;  a n d  t h e  line 

fro m  n o rth  to  s o o th , w ith in  th e  p o r t ic o  d o n a ,  a t  2 8 2  fe e t .

2 8 1 fe e t  =  1 sta d e  =  h e ig h t  =  s id e  o f  b a s e  o f  t h e  to w e r  

o f  B e la s .
H u m b o ld t sa y s , “  A n o th e r  m o n u m e n t w e l l  w o r t h y  d ie  

a tte n tio n  o f  th e  tr a v e lle r  is  th e  in tre n c h e d  m i l i t a r y  s ta t io n  o f  

X o c h ic a lc o . T h is  is  a n  iso la ted  h ill,  1 1 7  m e tr e s  h ig h ,  su r

rou n d ed  b y  fosses, an d  d iv id e d  b y  th e  h a n d  o f  m a n  in to  

5  sto ries  o r  te r r a c e s ; th e  sid es o f  th e  te rra c e s  b a n g  fo rm ed  

o f  m a so n ry . T h e  w h o le  fo rm s a  tru n c a te d  p y r a m id ,  h a v in g  

th e  fo u r  sides p la ce d  e x a c t ly  a cc o rd in g  t o  th e  f o u r  c a rd in a l 

p o in ts. T h e  p la tfo rm  o f  th is  e x tr a o rd in a r y  m o n u m e n t n e a r ly  

e q u a ls  9000 sq u a re  m e t r e s ; o n  th e  to p  is  seen  t h e  r u in s  o f  

a  sm all sq u are  ed ifice , th a t  s e rv e d , n o  d o u b t, a s  t h e  la s t  re so rt 

o f  th e  b esieged .

“ T h e  te rraces  h a v e  a b o u t 2 0  m etres  o f  p e r p e n d ic u la r  e le v a 

tio n . T h e y  co n tra c t to w a rd s  th e  to p , a s  in  th e  t e o c a l l is  o r  

A z t e c  p y ram id s, the su m m it o f  w h ich  is  o rn a m e n te d  w i t h  an  

a ltar. A l l  th e  te rra ce s  are  in c lin e d  to w a rd s th e  s o u t h - e a s t ; 

p ro b a b ly  to  fa c ilita te  th e  flo w  o f  w a te r  d u r in g  th e  n u n s , 

w h ic h  a re  v e r y  a b u n d a n t in  th is  regio n . T h e  h ill  is  su r

ro u n d ed  b y  a  fosse p r e tty  d ee p  and  v e r y  b r o a d : t h e  w h o le  

en tre n ch m e n t has a  c ircu m fe re n ce  o f  a b o u t 4 0 0 0  m e tre s . 

T h e  m a g n itu d e  o f  th e se  d im en sion s o u g h t n o t to  s u r p r is e  u s : 

on th e  r id g e  o f  th e  C o r d ille r a s  o f  P e r u , and  on h e ig h ts  a lm o s t 

e q u a l to  th a t  o f  th e  P e a k  o f  T e n e r iffe , M . B o n p la n d  a n d  m y 

s e lf  h a v e  seen  m on u m en ts s till  m ore con sid erable . L in e s  o f  

d efe n ce  and  en tre n ch m e n ts  o f  e x tra o rd in a ry  le n g th  a r e  fo u n d  

in  th e  p la in s o f  C a n a d a . T h e  w h o le  o f  th ese A m e r ic a n  w o r k s  

resem b le  th o se th a t a re  d a ily  d isco vered  in  th e  e a ste rn  p a r t  o f  

A s ia .  N a tio n s  o f  th e  M o n g o l race, e sp e c ia lly  th o se th a t  a r e  

m o re  a d v a n ce d  in  c iv ilisa tio n , h a v e  b u ilt  w a lls  th a t  s e p a ra te  

w h o le  p ro vin ces.

“  T h e  su m m it o f  th e  h ill o f  X o c h ic a lc o  p rese n ts  an  o b lo n g  

p la tfo rm , w h ich  from  n o rth  to  so u th  h as 7 2  m etres, an d  fro m  

ea st to  w e st 86 m etres in  le n g th . T h is  p la tfo rm  is su rro u n d ed  

b y  a  w a ll o f  h ew n  sto n e , h a v in g  a  h e ig h t  e x c e e d in g  2 m etres , 

th a t  serve d  as a  d efe n ce  to  th e  a tta ck e d .
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“  I n  th e  c e n tre  o f  th is  sp aciou s p la ce  o f  a rm s is  fo u n d  th e  

rem ain s o f  a  p y ra m id a l m o n u m en t th a t  h ad  fiv e  t e r r a c e s ; th e  

form  re se m b lin g  th a t  o f  a  te o ca lli. T h e  firs t  te rra ce  o n ly  has 

b e e n  p r e s e r v e d ; th e  p ro p rie to rs o f  a  n e ig h b o u rin g  su g a r  

m a n u fa cto ry  h a v in g  b een  b arb a ro u s en o u g h  to  d e s tro y  th is  

p y ra m id , b y  te a r in g  a w a y  th e  sto n es to  co n s tru c t th e ir  fu rn aces. 

T h e  In d ia n s  o f  T e t la m a  a ssert th a t  th e  fiv e  te rra ce s  s t ill  

ex is te d  in  1 7 5 0  ; an d  fro m  th e  d im en sion s o f  th e  firs t ste p  o r  

te rra c e  (gradin') i t  m a y  b e  su p p osed  th a t  th e  w h o le  ed ifice  

h ad  an  e le v a tio n  o f  20  m etres . T h e  sides a re  p la ced  e x a c t ly  

a cc o rd in g  to  th e  fo u r  card in a l p o in ts. T h e  b ase  o f  th is  ed ifice  

h as a  le n g th  o f  2 0 -7 m etres , a n d  a  b re ad th  o f  1 7 -4  m etres. 

W h a t  is  v e r y  re m a rk a b le , n o  v e s tig e  o f  a  sta irca se  le a d in g  to  

th e  to p  o f  th e  p y ra m id  has b een  d isco ve red , th o u g h  i t  is  

asserted  th a t  a  sto n e  sea t o r  ch a ir  (ximoilalli), o rn a m en ted  

w ith  h ie r o g ly p h ic s , h ad  b een  fo u n d .

“  T r a v e lle r s  w h o  h a v e  ex a m in ed  th is  w o r k  o f  th e  n a tiv e  

A m e ric a n s  h a v e  n o t b een  a b le  s u ffic ie n tly  to  a d m ire  th e  

c u tt in g  an d  p o lish in g  o f  th e  sto n es, w h ic h  a re  a ll  o f  th e  form  

o f  p a ra lle lo p ip e d o n s ; th e  c a re  w ith  w h ic h  th e y  h a v e  u n ited  

th em  w ith o u t a n y  cem en t b e in g  in terp o sed , an d  th e  e x e c u tio n  

o f  th e  re lie fs  w ith  w h ich  th e  te rra ce s  o r  step s a re  ad o rn ed , 

each  fig u re  o c c u p y in g  m a n y  sto n es, an d  th e ir  fo rm s n o t in 

te rru p te d  b y  th e  jo in ts  o f  th e  s to n e s ; so th a t  on e m ig h t 

su p p o se  th e  re lie fs  h ad  b een  s c u lp tu re d  a fte r  th e  ed ifice  h a d  

b een  b u ilt .

“  A m o n g  th e  h ie r o g ly p h ic a l o rn a m en ts  o f  th e  p y ra m id  o f  

X o c h ic a lc o  w e  d istin g u ish  th e  h ead s o f  c ro co d ile s  sp o u tin g  

w a te r , an d  fig u re s  o f  m en  s itt in g  cro ss-le g g e d , a cco rd in g  to  

th e  cu sto m  o f  s e v e ra l n atio n s o f  A s ia .

“ T h e  fosse th a t  su rro u n d s th e  h ill, th e  c o a tin g  o f  th e  

te rra c e s , th e  g r e a t  n u m b er o f  su b terra n eo u s a p a rtm e n ts  c u t  

in  th e  n o rth  sid e  o f  th e  r o c k , th e  w a ll th a t d efen d s th e  

ap p roach  to  th e  p la tfo rm ,— a ll co n cu r  to  g iv e  to  th e  m o n u m en t 

o f  X o c h ic a lc o  th e  c h a r a c te r  o f  a  m ilita r y  m o n u m en t. T h e  

n a tiv e s  d e sig n a te  to  th is  d a y  th e  ru in s  o f  th e  p y ram id  th a t 

rises  in  th e  m id d le  o f  th e  p la tfo rm  b y  a  n am e e q u iv a le n t to  

th a t  o f  c ita d e l. T h e  g r e a t  a n a lo g y  in  form  rem ark ab le
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b e tw e e n  th is  p resu m e d  c ita d e l and  th e  h ou ses o f  th e  A z t e c  

g o d s, th e  te o ca llis , m a k e s m e su p p o se  th a t  th e  h ill  o f  X o c h i -  

c a lco  w a s  n o th in g  e lse  th a n  a  fo r tifie d  te m p le . T h e  p y r a m id  

o f  M e x it li ,  o r  th e  g r e a t  t  im p ie  o f  T e n a c h tit la n , c o n ta in e d  a lso  

an  a rse n a l in  its  en clo su re , an d  se rv e d , d u r in g  th e  s ie g e ,  as 

a  stro n g h o ld , so m etim es to  th e  M e x ic a n s  an d  so m e tim e s  to  

th e  S p a n ia rd s. T h e  sa cred  w r it in g s  o f  th e  H e b r e w s  in fo rm  

u s  th a t , fro m  th e  h ig h e s t a n t iq u ity ,  th e  te m p les o f  A s ia ,  as, 

fo r  in stan ce, th o se  o f  B a a l- B e r it h ,  a t  S ich e m  in  C a n a a n , 

w e r e  a t  th e  sam e tim e  ed ifices co n secra ted  to  w o r s h ip  and  

en tren ch m e n ts  in to  w h ic h  th e  in h a b ita n ts  o f  th e  c i t y  m ig h t  

f ly  to  sh e lte r  th e m selv e s  a g a in st th e  a tta c k s  o f  th e  e n e m y . 

I n  sh o rt, n o th in g  ca n  b e  m ore n a tu ra l to  m en  th a n  to  fo r t i fy  

th e  p la ce s in  w h ich  th e y  p rese rv ed  th e  tu t e la r y  d e itie s  o f  th e  

c o u n t r y ;  n o th in g  m o re  co n fid in g , w h e n  p u b lic  affa irs w e r e  

e n d a n g e re d , th a n  to  ta k e  r e fu g e  a t  th e  fo o t o f  th e ir  a lta rs , 

and  co m b a t u n d e r  th e ir  im m ed iate  p ro te ctio n . A m o n g  th e  

p e o p le  w h e re  th e  te m p les  h ad  p rese rv ed  o n e o f  th e  fo rm s th e  

m o st a n c ie n t, th a t  o f  th e  p y ra m id  o f  B e lu s , th e  c o n s tru c tio n  

o f  th e  ed ifice  m ig h t a n s w e r  th e  d o u b le  p u rp o se o f  w o rsh ip  

and d efen ce. I n  th e  G r e e k  tem p les th e  w a ll a lo n e  th a t  

form ed  th e  TreptfioKos afforded an  a sy lu m  to  th e  b e s ie g e d .”

H u m b o ld t’s d escrip tio n  o f  th e  h ill o f  X o c h ic a lc o , in  h is  

“  M o n u m e n ts  d e P e u p le  In d ig è n e s  d e  l ’A m e r iq u e ,”  d iffe r s  

fro m  th a t g iv e n  in  his “  E s s a i P o lit iq u e .”  O n e  a cc o u n t m a k e s  

th e  area  o f  the p la tfo rm  9000 sq u a re  m etres ; th e  o th e r  m a k e s  

th e  sid es 72  b y  86 m etres , w h ich  =  6 1 9 2  sq u a re  m etres.

N o  dim en sions o f  th e  b ase  a re  m en tio n ed .

W e  m a y  re m a rk  th a t 1 1 7  m etres, th e  h e ig h t  to  th e  p la t 

fo rm , =  3 8 3 -8 fe e t =  3 3 1 '9  u n its,

an d  3 3 1 s & c. =  ^  d ista n ce  o f  th e  m oon, 

o r  cu b e  o f  h e ig h t  =  ^  d ista n ce  o f  th e  m oon,

=  d ia m e te r  o f  th e  ea rth .

S id e s  o f  p la tfo rm  a re  7 2  b y  86 m etres

=  203 b y  2 4 3  u n its  (1  sta d e)

20 4 3 & c . =  c ircu m fe re n ce
242» &c, = * *= tL.
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S u m  o f  c u b e s  o f  2 sides

=  435- +  - ô =  -iB5- =  i- c ircu m feren ce  = 7 2  d eg rees.

T h e  h e ig h t to  th e  p la tfo rm  o f  th e  te o ca lli o f  C h o lu la  

=  1 5 2 s & c.

C u b e  o f  th e  h e ig h ts  o f  th e  tw o  te o ca llis  w il l  b e  

as 153 * & c . : 3 3 1*  :: 1 :: 10 .

I t  a p p e ars th a t  H u m b o ld t h ad  n e v e r  seen  th e  h ill o f  X o c h i-  

ca lco , an d  has g iv e n  th e  m ea su rem en t o f  M . A lz a t e .

I f  th e  teo ca llis  o f  C h o lu la  an d  X o c h ic a lc o  w e re  s im ilar, 

th e ir  co n ten ts  w o u ld  b e  as 1 : 10 .

T h e  e x te rn a l p y ra m id  o f  C h o lu la  =  -Jy d is ta n ce  o f  m oon.

S o  th e  e x te rn a l p y ra m id  o f  X o c h ic a lc o  w o u ld  =  d ista n ce  

o f  th e  m oon.

T h e  e x te rn a l p y ram id  o f  C h e o p s  =  d ista n ce  o f  th e  m oon, 

=  p a r t  o f  th e  e x te rn a l p y ra m id  o f  X o c h ic a lc o .

T h e  c ircu m fe re n ce  o f  th e  fosse is  a b o u t 40 00 m etres .

T h e  F r e n c h  m easu red  ^ c ircu m fe re n ce  o f  th e  ea rth  p a ssin g  

th ro u g h  th e  p o les. A  te n -m illio n th  p a rt o f  th is  q u a d ra n t 

w as m ade a  stan dard  o f  le n g th  and  c a lle d  a  m e t r e ;  b e in g  

e q u a l to  3 9 *3 7 1  E n g lis h  inches.

C irc u m fe r e n c e  o f  fosse =  40 00 m etres, 

i  = 1000
i  c irc u m fe re n ce  =  =  ibhbb

=  o n e te n -th o u san d th  p a r t  o f  th e  q u a d ra n t fro m  th e  e q u a to r  

to  th e  pole.

.* . c iru m fe re n ce  o f  th e  fosse w ill  =  on e te n -th o u san d th  p a rt 

o f  th e  c ircu m fe re n ce  o f  th e  ea rth  p a ssin g  th ro u g h  th e  poles.

H e n c e  th e  m ea su rem en t o f  th e  e a rth ’s c ircu m feren ce  m ade 

a t a  v e r y  rem o te  p erio d  b y  an  u n k n o w n  ra ce , w h o  co n stru cte d  

th e  g r e a t  te o c a lli  o f  X o c h ic a lc o , acco rd s w ith  th e  m easu re

m en t la te ly  m ade b y  th e  F r e n c h , i f  th e  c ircu m fe re n ce  o f  th e  

fosse =  40 00 m etres .

Pyramidal Monument.

S id e s  20*7 b y  17*4 m etres ,

=  58*7 b y  49*26 u n its.
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588* =  fa  d ista n ce  o f  th e  m oon.

49 4* & c . —  ^  i) >» »

S u p p o sed  h e ig h t 20 m etres.

H e ig h t  x  a re a  o f  b ase  =  58 8  x  588 x  4 9 4  =  £  c ir c u m fe r .

P y r a m id  =  1  o f  }  =  -*■  „

P y r a m id  o f  10  tim es th e  d im en sio n s o f  th e  in te r n a l p y r a m id  

o f  th e  sm a ll te o ca lli =  £  c ircu m feren ce ,

=  in te rn a l p y ra m id  o f  C h eo p s.

C u b e  o f  10  tim es g r e a te r  side =  fa  d ista n ce  o f  th e  m o o n .

C u b e  o f  10  tim es less  sid e =  $ , ,  , ,  , ,

C u b e  o f  20  tim es g r e a te r  sid e =  =  f  „  , ,

P y r a m id  =  |  o f  |  =  \  „  „  „

O r  p y ra m id  h a v in g  h e ig h t  =  sid e o f  base =  20  t im e s  th e  

g r e a te r  sid e o f  base o f  sm a ll p y ra m id  =  £ d ista n ce  o f  th e  

m oon.

S h o u ld  th e  fosse form  a  s q u a re , sid e w o u ld  =  1000 m e tr e s .

S id e  o f  base o f  teo ca lli o f  C h o lu la  =  4 3 9  m etres.

S id e  o f  base o f  a  sim ilar  te o ca lli h a v in g  c o n te n t =  1 0  t im e s  

co n te n t o f  th e  te o ca lli o f  C h o lu la  w ilh  =  946  m etres.

S o  th a t a  sim ilar  te o ca lli o f  10  tim es th e  co n te n t o f  th a t  o f  

C h o lu la  w ill  h ave  a  sq u are  b ase  less th a n  th e  sq u are  fo r m e d  

b y  th e  fosse.

S m a ll p y ra m id  =   ̂0l6 0- c ircu m feren ce ,

=  5 tim es c ircu m fe re n ce  o f  fosse,

5  x  4000 =  20000 m etres.

T h e  te o ca lli has 5  terraces.

T h e  p y ram id  o f  P a c h a ca m a c  in  P e r u  is  th u s  d e sc r ib e d  in  

th e  recen t n a rra tiv e  o f  th e  U n ite d  S ta te s ’ e x p lo r in g  e x p e 

d itio n  : —

“  T h e  T e m p le  o f  P a c h a c a m a c , o r  C a s t le ,  as i t  is c a lle d  b y  

th e  In d ia n s, is on  th e  su m m it o f  a  h ill, w ith  th ree  t e r r a c e s ; 

th e  v ie w  o f  i t  from  th e  n o rth  is so m ew h at lik e  th a t o f  th e  

p y ra m id  o f  C h o lu la , g iv e n  b y  H u m b o ld t, e x c e p t  th a t th e  

flan k s  w e re  p erp en d icu lar. T h e  w h o le  h e ig h t o f  th e  h ill is 

2 5 0  fe e t, th a t o f  th e  m a so n -w o rk  8 0 ;  th e  form  is r e c ta n g u la r ,
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th e  base b e in g  5 0 0  b y  4 0 0  fe e t. A t  th e  so u th -e a ste rn  e x 

tr e m ity  th e  th ree  d is tin ct te rra c e s  a re  n o t so p e rc e p tib le , and 

th e  d e c liv ity  is  m o re  g e n tle . T h e  w a lls , w h ere  g r e a t  stre n g th  

w a s  re q u ired  to  su p p o rt th e  e a rth , w e r e  b u ilt  o f  u n h ew n  sq u are  

b lo ck s  o f  r o c k ; th e se  w e r e  cased  w ith  su n -d ried  b rick s  

(a d o b e s), w h ic h  w e re  c o v e re d  w ith  a  c o a tin g  o f  c la y  o r  p las

te r , an d  sta in e d  o r  p a in te d  of a  red d ish  co lo u r. A  ra n g e  o f  

sq u a re  b r ic k  p ila sters  p ro jecte d  fro m  th e  u p p erm o st w a ll, 

fa c in g  th e  sea, e v id e n tly  b e lo n g in g  o r ig in a lly  to  th e  in te r io r  

o f  a  la rg e  a p a rtm e n t. T h e s e  p ila sters  g a v e  i t  th e  asp e ct o f  

an  E g y p t ia n  s tru c tu re . I n  no o th e r  P e r u v ia n  a n tiq u itie s  

h a v e  p ila sters  b een  seen  b y  us. O n  o n e o f  th e  n o rth ern  te r

ra ces  w e re  a lso  rem ain s o f  a p a r tm e n ts ; h e re  th e  b rick  a p 

p eared  m ore fr ia b le , o w in g  to  a  g r e a te r  p ro p o rtio n  o f  s a n d ; 

w h e re  th e y  re ta in e d  th e ir  shape th e ir  d im en sion s w ere  n in e  

in ch es in  w id th  b y  s ix  in ch e s d ee p , v a r y in g  in  h e ig h t from  

n in e  in ch e s to  tw o  f e e t ; and  th e y  w e re  la id  so as to  b re a k  

jo in t , th o u g h  n o t a lw a y s  in  a  w o rk m a n lik e  m an n er. T h e  

rem ain s  o f  th e  to w n  o c c u p y  som e u n d u la tin g  g r o u n d , o f  less 

e le v a tio n , a  q u a r te r  o f  a  m ile  to  th e  n o rth w a rd . T h is  a lso  

fo rm s a  re c ta n g le , o n e-fifth  b y  o n e-th ird  o f  a  m ile  in  s i z e : 

th ro u g h  th e  m iddle ru n s le n g th w is e  a  s tr a ig h t  stre e t, tw e n ty  

fe e t  in  w id th . T h e  w a lls  o f  som e o f  th e  ru in s  a re  th ir ty  fe e t  

h ig h , an d  cross each  o th e r  a t  r ig h t  a n g le s . T h e  b u ild in g s  

w e r e  a p p a re n tly  co n n ecte d  to g e th e r , e x c e p t  w h ere  th e  s tre e ts  

in te rv e n e d . T h e  la rg e r  areas w e r e  a g a in  d iv id e d  b y  th in n e r  

p a rtitio n s , and  on e o f  th em  w as o b serve d  to  co n ta in  fo u r  r e c 

ta n g u la r  p its , th e  p la ste r in g  o f  w h ich  ap p eared  q u ite  fresh . 

N o  tra ce s  o f  doors o r  w in d o w s to w a rd s  th e  s tr e e ts  co u ld  be 

d isco v e red , n o r in d eed  a n y w h e r e  e lse . T h e  w a lls  w e r e  e x 

c lu s iv e ly  o f  su n -d ried  b r ic k , and  th e ir  d ire c tio n  n o rth  east 

an d  s o u th -w e s t, th e  sam e as th o se o f  th e  te m p le , w h ic h  fro n ted  

th e  sea. S o m e g r a v e s  w e r e  ob served  to  th e  so u th w a rd  o f  

th e  te m p le , b u t  th e  p rin cip a l b u ry in g -g r o u n d  w a s b e tw e e n  

th e  te m p le  and  to w n . S o m e o f  th e  g r a v e s  w e re  re c ta n g u la r  

p its , l in e d  w ith  a  d ry  w a ll o f  sto n e , and  co ve re d  w ith  la y e rs  

o f  reed s  and  can es, on  w h ic h  th e  e a rth  w a s  fille d  in  to  th e  

d ep th  o f  a  fo o t o r  m ore, so ns to  b e  e v e n  w ith  th e  su rface .
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T h e  s k u lls  b ro u g h t from  th is  p la ce  w e re  o f  v a r io u s  c h a r a c 

te r s  ; th e  m a jo rity  o f  th e m  p rese n ted  th e  v e r t ic a l e le v a tio n , 

o r  raised  o c c ip u t, th e  u su a l c h a ra cte r is t ic  o f  th e  a n c ie n t  P e 

r u v ia n s , w h ile  o th ers  h ad  th e  fo re h e a d  an d  to p  o f  th e  h ea d  

dep ressed . E ig h t  o f  th e se  w e re  o b ta in ed , an d  a re  n o w  depo

site d  a t  W a s h in g to n . T h e  b o d ies w e re  fo u n d  e n v e lo p e d  in  

c lo th  o f  va rio u s  q u a litie s , an d  a  v a r ie ty  in  its  c o lo u rs  s t i l l  

e x is te d . V a r io u s  u te n sils  an d  o th e r  a rtic le s  w e r e  fo u n d , 

w h ic h  seem ed to  d en o te  th e  o ccu p a tio n  o f  th e  in d iv id u a l:  

w o o d en  n eed les a n d  w e a v in g  u t e n s i ls ; n e tt in g  m ade in  th e  

u su a l s t y l e ; a  s l i n g ; c o rd a g e  o f  d iffe re n t k in d s ; a  so rt o f  

co arse b a s k e t ; fra g m e n ts  o f  p o tte r y , and  p la ted  s tirru p s. 

T h e y  a lso  fo u n d  v a rio u s  v e g e ta b le  su b s ta n c e s : h u sk s  o f  

In d ia n  co rn , w ith  ea rs o f  tw o  v a r ie tie s , o n e w ith  th e  g ra in  

s l ig h t ly  p o in te d , th e  o th e r , th e  sh o rt a n d  b la c k  v a r ie ty ,  

w h ich  is  s t ill  v e r y  co m m o n ly  c u lt iv a t e d ; c o tto n -s e e d s ; sm all 

b u n ch e s  o f  w o o l ; g o u rd -sh e lls , w ith  a  sq u a re  h o le  c u t  o u t , 

p re c ise ly  a s  is d o n e a t  p rese n t. T h e s e  fu rn ish ed  e v id e n ce  o f  

th e  s ty le  o f  th e  a rtic le s  m a n u fa ctu re d  b efo re  th e  a r r iv a l o f  

th e  S p a n ia rd s, an d  o f  the c u lt iv a tio n  o f  th e  v e g e ta b le  p ro 

d u c ts  ; w h en  to  th e se  w e  ad d  th e  n a tiv e  tu b e ro u s  ro o ts 

(a m o n g  th e m  th e  p o ta to )  c u lt iv a te d  in  th e  m o u n ta in s, a n d  

th e  a n im als  fo u n d  d o m estica te d , v iz .,  th e  llam a, d o g , an d  

G u in e a -p ig , and th e  k n o w le d g e  o f  a t  le a s t  on e m e ta l, w e  

m a y  ju d g e  w h a t has sin ce  b een  a cq u ire d .”

Teocalli of Pachacamac.
H e ig h t  to  p la tfo rm  2 5 0  fe e t  =  2 1 6  u n its.

S id e s  o f  b ase  o f  lo w e s t  te rra c e  =  5 0 0  b y  4 0 0  fe e t

=  4 3 2  b y  3 4 5 ‘5  u n its.

H e ig h t  x  a re a  o f  b ase  o f  in te rn a l p y ra m id  =  2 2 0  x  3 4 2  

& c . x  4 3 2  =  -j-J-g- d ista n ce  o f  th e  m oon

p y ra m id  =  -¡fa.

External Pyramid.

H e ig h t  x  a re a  o f  base =  2 9 4  x  4 5 4  & c . x  5 7 4 = $  c ir c u m 

fe re n ce  p y ra m id  = f .
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C u b e  o f  sum  o f  2 sid es =  (4 5 4  +  5 7 4 )*  =  10 28 * =  d ista n ce  

o f  th e  m oon.

C u b e  o f  p e rim e te r  =  8 tim es d ista n ce  o f  m oon.

Internal Pyramid.

S id e s  a re  3 4 2  & c . b y  4 3 2

3  ___ 3

10 2 8  12 9 6

C u b e  o f  3 tim es less  sid e =  1028 * =  d is ta n ce  o f  th e  m oon.

C u b e  o f  3  tim e s  g r e a te r  sid e =  12 9 6 * =  6 ,s =  d ia m e te r  o f  

th e  o r b it  o f  th e  m oon.

T h e  2 p y ra m id s a re  sim ilar, a n d  th e  sid es  o f  th e  te rra c e s  

w i l l  b e  p e rp e n d icu la r  to  base. •

L o w e s t  te rra c e  =  ^  h e ig h t  x  a re a  o f  b ase  o f  in te rn a l 

p y ra m id  =  in te rn a l p y ram id .

H e ig h t  o f  th e  3  te rra ce s  =  2 2 0  

I  =  73 -3  

2 9 3 -3 .

T h e  3 te rra ce s  a re  as 1*, 2 s, 3*, th e ir  h e ig h ts  b e in g  e q u a l. 

T h e  3  p y ra m id s  r is in g  from  th e  b a se  o f  th e  1 ,  2 , 3  te r 

ra ces  w il l  b e  as  1*, 2®, 3®.

3rd  p y ra m id  =  = i \hs d ista n ce  o f  th e  m oon

2 n d  , ,  =  i r f  l  i  o =  a  7*0 o
1 of —  1_ n f  1 —  1"  j 7 Ul l 0 0—«70 0*

3 rd  te rra ce  =  3 rd  p y r a m id = x ^ = - 5̂ = T f l ir  

2 n d  „  o f  3 rd  te rra c e  = - 5̂ = T r k

1 s t  >) = 1  it ■900"1 4 T*0 6
1 s t  te rra c e  =  

1 s t

2 n d

2n d

p y ra m id  = T iV o )  

te rrace

p y r a m id = ^ ^ 5

_  4 \° 0 £ d iffe re n ce = T *6 6 

»» =  i f 0 0
3 rd  te rra ce  = 2 7 0 01 =0.
3 rd  p y ram id

1 s t  p y r a m id = y  o f  1 s t  te rra c e  

2n d  

3 rd

c c
= f  o f  2n d  

= a  o f  3 rd
19
>9

VOL. I.
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T h e  3  sectio n s  o f  th e  in te rn a l p y ra m id , m a d e a t  e q u a l  d is

ta n ces, a re  as

1* ,  2 * — 1* , 3 * — 2*

1 ,  7  , 1 9_ 1 7 1 0a 7 0 0 > 2 7 0 0 9 2 7 0 0*
S u m  o f  3 sectio n s = T fo -o  =  w h o le  p y ra m id .

3 rd  te rra c e  — 3 rd  sectio n  =  3 780 6 

2 n d  „  — 2 n d  „  ~  3 7S6 6

1 s t  , ,  —  l8 t  , ,  = ,  0*

C o m m o n  d if f e r e n c e s  

S u m  o f  d if fe r e n c e s s - j- ffo -

A n d  3 rd  te rra c e  —  2 n d  te rr a c e  =

T h e r e fo re  3 r d  te rra c e  —  2 n d  te rr a c e  

>= sum  o f  3  te rra ce s  —  sum  o f  3  sectio n s 

=  „  —  in te rn a l p y ra m id

=  „  —  3 rd  te rrace

=  sum  o f  1 s t  an d  2 n d  te rra c e  =  3 i} g 6 d ista n ce  o f  t h e  m o o n .

S id e s  o f  th e  b ase  o f  lo w e s t  te rra c e  a re  3 4 2  b y  4 3 2 .

T h e s e  a re  B a b y lo n ia n  n u m b ers  d erived  fro m  3 s =  2 4 3 . 

(3 4 2  x  2)* x  2 4 3  =  c ircu m fe re n ce  o f  th e  e a r th  

(3 4 2  & c. x  3 )3 =  d ista n ce  o f  th e  m oon 

(4 3 2  x  3 )3=  d iam e ter  o f  th e  o rb it o f  th e  m o o n  

(3 4 2 , & c . x  1 6 ) * =  d ista n ce  o f  M e r c u r y  

(4 3 2  x  1 6 ) * =  d ia m e ter  o f  th e  o rb it  o f  M e r c u r y .

C u b e s  o f  th e  sid es o f  th e  b ase  o f  th e  lo w e s t  te rra c e  a re  a s  

342» & c  : 4 3 2 » :: 1 : 2.

(3 4 2  & c . x  24)* =  d ista n ce  o f  M e r c u r y .

(4 3 2  x  24) 3 =  d ia m e ter  o f  th e  o r b it  o f  M e r c u r y .

T h e  c u b e  o f  th e  sum  o f  3* w h en  tran sp o sed  b y  c h a n g in g  

th e  p la ce s o f  th e  firs t and  la s t n u m b ers a n d  m u lt ip ly in g  b y  

2 4 =  d ista n ce  o f  M e r c u r y .

T h e  c u b e  o f  th e  su m  o f  3* w h en  tran sp o sed  b y  p la c in g  th e  

firs t n u m b e r  th e  la s t  an d  m u ltip ly in g  b y  2 4 =  d ia m e te r  o f  t h e  

o rb it o f  M e r c u r y .
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T h e  c u b e  o f  3  tim es th e  first tran sp o sed  n u m b ers =  d ista n ce  

o f  th e  m oon.

T h e  c u b e  o f  3  tim es th e  la s t  tran sp o sed  n u m b ers =  d ia m e ter  

o f  th e  o rb it  o f  th e  m oon.

T h e  sq u a re  o f  tw ic e  th e  first tran sposed  n u m b ers m u ltip lie d  

b y  3® =  c ircu m feren ce  o f  th e  ea rth .

C irc u m fe re n ce  o f  th e  ea rth  =  (3 4 2  x  2)* x  24 3 

D ia m e te r  o f  th e  o rb it o f  B e lu s  =  4 3 2 0 0 0  c ircu m fe re n ce

=  4 3 2  x 10® „

.•.  (3 4 2  x  2)* x  2 4 3  x  4 3 2  x  10* =  d ia m e te r  o f  o rb it  o f  B e lu s ;  

o r , 4  x  34 2* x  2 4 3  x  4 3 2  x  10* =  „  „  „

so, 2 x  34 2* x  2 4 3  x  4 3 2  x  10* =  d ista n ce  o f  B e lu s .

C u b e  o f  h e ig h t  to  p la tfo rm  = 2 1 6 *

=  i  c u b e  o f  le ss  sid e o f  b ase  =  \  (3 4 2 )*

=  £  c u b e  o f  g r e a te r  sid e o f  base =  £  (4 3 2 )*  

In te r n a l p y ra m id  =  d ista n ce  o f  th e  m oon.

H e ig h t  =  2 2 0  u n its, 

an d  2 2 1 *  & c . =-¡-¿0 d ista n ce  o f  th e  m oon.

T h e  r e c ta n g u la r  en clo su re  o f  th e  to w n  =  £  b y  o f  a  

m ile.

a  m i l e = 1 8 '7 9  stades 

6*26 

* =  3-76

i  + i=  10*02 
___2

p e r im e te r = 2 0 ’04.

O n e  sid e o f  th e  r e c ta n g u la r  e n c lo s u r e s 6 '2 6  stad es = 1 5 2 1  

u n its , s a y =  1 5 3 8 ;  th e n  153 8 *  =  32  c ircu m feren ce

=  -fc d ista n ce  o f  M e r c u r y , 

o r  4 5  c u b e s  =  1 4 4 0  c ircu m feren o e  =  d is 

ta n c e  o f  M e r c u r y  fro m  th e  S u n .

T h e  tw o  sid es o f  th e  r e c ta n g le  =  10  sta d es =  2 4 3 0  n n its , and  

o n e  sid e  =  1 5 3 8 , so  th e  o th e r  sid e w ill  =  2 4 3 0  —  1 5 3 8  =  8 9 2 , 

an d  898* =  -f d ista n ce  o f  M o o n , 

o r  3  cu b e s  =  2  , ,

H  » =1-
T h u s  th e  tw o  sid es w i l l  =  1 5 3 8  +  8 9 8 '=  2 4 2 6 , a n d  £ p e ri

m e te r  =  1 0  Btades =  2 4 3 0  u n its.
CCS
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P e r im e te r  o f  th e  w a lls  o f  P a c b a c a m a c  =  2 0  s ta d e s  =  |  12 0  

=  \ th e  sid e  o f  th e  sq u a re  e n c lo su re  o f  B a b y lo n .

C u b e  o f  2 0  stad es =  y}-y  th e  c u b e  o f  12 0  

=  y f y  c u b e  o f  B a b y lo n  

=  y f  T  d ista n ce  o f  B e lu s  

=  y-J—y  o f  2 16 0 0 0  c irc u m fe r e n c e  

=  10 0 0  c irc u m fe re n ce .

T h u s  th e  c u b e  o f  th e  p e rim e te r  o f  th e  w a lls  o f  P a c h a c a m a c  

=  *~iT c u b e  o f  B a b y lo n , =  y j-y  th e  d is ta n ce  o f  B e l u s ,

=  10 0 0  tim es th e  c irc u m fe re n ce  o f  th e  e a r th ,

=  m ore th a n  10 0  tim e s  th e  d ista n ce  o f  t h e  m o o n  fro m  

th e  earth .

I t  c u b e  o f  898 =  d ista n ce  o f  m oon  fro m  ea rth .

D is ta n c e  o f  e a rth  fro m  su n  =  4 0 0  tim es th e  d is t a n c e  o f  

m oon  fro m  e a rth ,

=  40 0  x  1 {  =  6 0 0  tim e s  898*.

D is ta n c e  o f  M e r c u r y  fro m  su n  = 1 5 0  tim es th e  d is t a n c e  o f  

m oon fro m  e a rth ,

=  1 5 0  x  I t  =  2 2 5  =  15*  tim es 898*. 

o r  15 3 *  & c. =  y £ y  d is ta n c e  o f  th e  m o o n ,

( 1 0  x  1 5 3 , & c.)*  =  V W  =  V -  
C u b e  o f  s id e  =

4 5  cu b e s  = 1 5 0  d ista n ce  o f  th e  m oon ,

=  d ista n ce  o f  M e r c u r y ,

1 2 0  cu b e s  =  d ista n ce  o f  th e  ea rth , 

o r  1 5  cu b e s  o f  tw ic e  sid e =  d ista n ce  o f  th e  e a rth .

W e  fin d  in  “  T s c h u d i’s T r a v e ls  in  P e r u ,”  th a t  p r io r  to  th e  

S p a n ish  c o n q u e st, th e  v a lle y  o f  L u r in  w a s  o n e  o f  th e  m o st 

p o p u lo u s p a rts  o f  th e  c o a st o f  P e r u . T h e  w h o le  o f  th e  

bro ad  v a lle y  w a s  then  c a lle d  P a c h a ca m a c , b e ca u se  n e a r  th e  

sea-shore an d  n o rth w a rd  o f  th e  r iv e r , th e re  w a s  a  te m p le  

sacred  to  th e  “  C r e a to r  o f  th e  E a r th .”

P a c h a ca m a c  w a s th e  g r e a te s t  d e ity  o f  th e  Y u n c a s ,  w h o  

did  n o t w o rsh ip  th e  su n  t i l l  a f te r  th e ir  su b ju g a tio n  b y  th e  

In c a s . T h e  te m p le  o f  P a c h a ca m a c  w a s th e n  d e d ic a te d  t o  

th e  su n  h y  th e  In c a s , w h o  d e s tro y e d  th e  id o ls  w h ic h  t h e
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Y u n c a s  h a d  w o rsh ip p ed , and  a p p o in ted  to  th e  se rv ice  o f  th e  

te m p le  a  c e r ta in  n u m b e r  o f  v ir g in s  o f  ro y a l d escen t. I n  th e  

y e a r  1 5 3 4 , P iz a r r o  in v a d e d  th e  v il la g e  o f  L u r i n ;  h is  troop s 

d e stro y e d  th e  te m p le , an d  th e  V ir g in s  o f  th e  S u n  w e r e  d is

h o n o u red  an d  m u rdered .

T h e  ru in s  o f  th e  te m p le  o f  P a c h a ca m a c  a re  a m o n g  th e  

m o st in te re stin g  o b je c ts  on th e  co a st o f  P e r u . T h e y  a re  s itu 

a te d  on  a  h ill a b o u t 5 5 8  fe e t  h ig h . T h e  su m m it o f  th e  h ill  

is  o v erla id  w ith  a  so lid  m ass o f  b r ic k w o rk  a b o u t th ir ty  fe e t  in  

h e ig h t. O n  th is  a rtific ia l r id g e  sto od  th e  tem p le, en clo sed  

b y  h ig h  w a lls , r is in g  in  th e  fo rm  o f  an  am p h ith e atre . I t  is  

n o w  a  m ass o f  ru in s; a ll  th a t  rem ain s o f  i t  b e in g  som e n ich es, 

th e  w a lls  o f  w h ic h  p re se n t fa in t  tra c e s  o f  red  an d  y e llo w  

p a in tin g . A t  th e  fo o t and  on  th e  sid es o f  th e  h ill a re  sca t

te re d  ru in s, w h ich  w e re  fo rm e r ly  th e  w a lls  o f  h a b ita tio n s. 

T h e  w h o le  w a s en c irc le d  b y  a  w a ll e ig h t  fe e t in  b re a d th , an d  

i t  w a s  p ro b a b ly  o f  co n sid erable  h e ig h t, fo r  som e o f  th e  p a rts  

n o w  sta n d in g  a re  tw e lv e  fe e t  h ig h , th o u g h  th e  a v e ra g e  

h e ig h t  d oes n o t ex ce e d  th r e e  o r  fo u r  fe e t. T h e  m an ia  fo r  

d ig g in g  fo r  tre a su re s  e v e r y  y e a r  m akes en cro a ch m en ts on  

th e se  v e s tig e s  o f  a  b y g o n e  a g e , w h o se  m o n u m en ts a re  w e ll  

d e se rv in g  o f  a  m ore c a re fu l p re se rv a tio n .”

D e  la  V e g a  ad ds th a t  th e  n am e b y  w h ic h  th e  P e ru v ia n s  

c a lle d  th e  d e v il  w a s  C a p a y , w h ich  th e y  n e v e r  p ro n o u n ced  

b u t  th e y  sp it , an d  sh o w ed  o th e r  s ig n s  o f  d e te sta tio n . T h e ir  

p r in c ip a l sa crifice  to  th e  su n  w e re  Iam bs, b u t  th e y  offered  

a lso  a ll so rts  o f  c a tt le , fo w ls , an d  co rn , and e v e n  th e ir  b e st 

an d  fin e st c lo th es , a ll  w h ich  th e y  b u rn ed  in  th e  p la ce  o f  

in ce n se , re n d e rin g  th e ir  th a n k s an d  pra ises to  h im , fo r  

h a v in g  su sta in ed  and  n ou rish ed  a ll tho se th in g s , fo r  th e  u se  

a n d  su p p o rt o f  m a n k in d ; th e y  h ad , a lso , th e ir  d rin k -o ffe r in g s , 

m ade fro m  m a iz e ; an d  w h e n  th e y  firs t d ra n k  a fte r  th e ir  

m eals ( fo r  th e y  n e v e r  d ra n k  w h ile  th e y  w e re  e a tin g ) , th e y  

d ip p ed  th e  t ip  o f  th e ir  fin g e r  in to  th e  c u p , and  l i f t in g  u p  

th e ir  e y e s  w ith  g r e a t  re v e re n c e  to  h ea v en , g a v e  th e  su n  

th a n k s  fo r  th e ir  liq u o r , b efo re  th e y  p resu m ed  to  ta k e  a  

d ra u g h t o f  i t ; an d  h ere  h e  ta k e s  an  o p p o rtu n ity  to  assure u s , 

th a t  th e  In c a s  a lw a y s  d e te ste d  h u m an  sacrifices, an d  w o u ld
c c s
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n o t su ffe r  u t  su ch  in  th e  c o u n trie s  u n d e r  t h e i r  d o m in io n , 

n  th e y  hnd h ea rd  th a t  th e  M e x ic a n s , a n d  so m e  o t h e r  co u n 

tr ie s  d id . H e  a d m its  th a t th e  a n c ie n t  P e r u v ia n a  sacrificed  

m en  to  th e ir  go d s.

T h e  o n c l e  a t  R im a c  w a s  co n s u lte d  b e fo re  t h e  in tro d u c tio n  

o f  tb e  w o rsh ip  o f  th e  su n  b y  th e  In c a s . “  T h e  v a l le y  o f  R im a c ,”  

s a y s  D e  la  V e g a ,  “ l ie s  fo u r  le a g u e s  to  th e  n o r t h w a r d s  o f  

P s c h a c a m a c , a n d  re c e iv e d  its  n am e fro m  a  c e r ta in  id o l  o f  the 

f ig u r e  o f  a  m a n , th a t  s p o k e , a n d  a n sw e re d  q u e s t io n s  l i k e  the 

o ra c le  o f  A p o llo  a t  D elp h o s. T h e  id o l w a s  s e a te d  in  •  m a g 

n ific e n t te m p le , to  w h ic h  th e  g r e a t  lo rd s  o f  P e r u  e i t h e r  w en t 

in  p erso n , o r  in q u ire d  b y  th e ir  am bassad ors, o f  a l l  th e  im 

p o rta n t a ffa irs  r e la t in g  to  th e ir  p ro v in c e s; a n d  t h e  In cas 

th e m selv e s  h e ld  th is  im ag e  in  g r e a t  v e n e ra tio n , a n d  co n su lte d  

i t  a f te r  th e y  co n q u e re d  th a t p a rt o f  th e  c o u n try .

D e la V ega , who was descended from tbe Incas, m akes a 
remarkable concession in relation to  the Peruvians worship
ping Pachacamac, the alm ighty invisible God, before the 
Incas introduced the worship o f the sun. The royal historian 
assures us the Peruvians acknowledged one alm ighty God, 
maker o f heaven and earth, whom they called Pacha Cam ac, 
Pacha in their language signifying the universe, and Cam ac 
the souL Pacha Camac, therefore, signified him w ho ani
mated the world. T hey worshipped him in their hearts as 
the unknown God. This doctrine was more ancient than the 
time o f the Incas, and dispersed through all the kingdoms, 
both before and after the conquest. T hey believed that he 
was invisible, and therefore built no temples to him, except 
one in the valley o f Pacha Camac, dedicated to the Unknown 
God, which was standing when the Spaniards arrived in 
P e r u ; neither did they offer him any sacrifices, as they did 
to the sun, but showed, however, the profound veneration 
they had for him, by bowing their heads, lifting up their 
eyes, and by other outward gestures, whenever his sacred 
name was mentioned. Though he was seldom worshipped, 
because they knew so little o f him, or in what manner he 
ought to be adored.

D e  la V ega describes the principal rites and ceremonies in
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th e  re lig io n  o f  th e  In c a s . H e  in fo rm s u s  th e y  h a d  fo u r  

g r a n d  fe s t iv a ls  a n n u a lly , b esid es th o se  th e y  ce le b ra te d  e v e r y  

m oon . T h e  firs t  o f  th e ir  g r e a t  fea sts , c a lle d  R a y m i^ w a s  

h eld  in  th e  m o n th  o f  J u n e , im m e d ia te ly  a fte r  th e  su m m er 

so lstice , w h ic h  th e y  d id  n o t o n ly  k e e p  in  h o n o u r o f  th e  su n , 

th a t  b le ssed  a ll  c re a tu re s  w ith  i ts  h e a t  an d  l ig h t ,  b u t  in  

co m m em oration  o f  th e ir  firs t In c a , M a n c a  C a p a c , an d  C o y a  

M a n a  O c lo , h is w ife  an d  s is te r , w h o m  th e  I n c a  lo o k e d  u p o n  

a s  th e ir  firs t  p a re n ts , d escen d ed  im m e d ia te ly  fro m  th e  su n , 

an d  s e n t b y  h im  in to  th e  w o rld  to  re fo rm  a n d  p o lish  m an

k in d .

T h e y  fa ste d  th ree  d a y s , as a  p re p a ra tiv e  to  th e  fea st, 

e a tin g  n o th in g  b u t  u n b a k e d  m a ize  an d  h erb s  a n d  d r in k in g  

w a te r . T h e  m o rn in g  b e in g  com e, th e  I n c a , a cco m p an ied  b y  

h is  b re th re n  a n d  n e a r  r e la tio n s , d re w  u p  in  o rd er, a cc o rd in g  

to  th e ir  s e n io r ity , w e n t in  p rocessio n  a t  b re a k  o f  d a y  to  

th e  m a rk e t p la ce , in  C u s c o , b a re fo o t, w h e re  t h e y  rem ain ed  

lo o k in g  a t te n t iv e ly  to w a rd s  th e  e a s t  in  e x p e c ta tio n  o f  th e  

r is in g  su n , w h ic h  n o  soo n er ap p eared  th a n  t h e y  fe ll  d o w n  

an d  adored  th e  g lo rio u s  lu m in a ry  w ith  th e  m o st p ro fo u n d  

v e n e ra tio n , a c k n o w le d g in g  h im  to  b e  th e ir  g o d  an d  fa th er.

T h e  k in g  r is in g  u p o n  h is fe e t  (w h ile  th e  re st rem ain ed  in  

a  p o stu re  o f  d e v o tio n ), to o k  tw o  g r e a t  g o ld  cu p s  in  h is h an d s, 

fille d  w ith  th e ir  co m m o n  b e v e ra g e  m ade o f  In d ia n  co rn , a n d  

in v ite d  a ll  th e  In c a s , h is  re la tio n s, to  p a rta k e  w ith  him  an d  

p le d g e  h im  in  th a t  liq u o r. T h e  C a ra ca s  an d  n o b ility  d ra n k  

o f  a n o th e r  c u p  o f  th e  sam e k in d  o f  liq u o r, prep ared  b y  th e  

w iv e s  o f  th e  s u n ; b u t  th is  w a s n o t esteem ed  so  sacred  a s  th a t 

co n secra ted  b y  th e  In c a .

T h e  I n c a  o ffered  th e  va se s o r  g o ld e n  b o w ls , w ith  w h ic h  h e  

p e rfo rm ed  th e  c e re m o n y  o f  d r in k in g , and  th e  re s t  o f  th e  r o y a l 

fa m ily  d e liv e re d  th e irs  in to  th e  h an d s o f  th e  p riests. T h e n  

th e  p r ie sts  w e n t o u t  in to  th e  c o u r t  an d  re ce iv e d  fro m  th e  

C a r a c a s  an d  g o v e rn o rs  o f  th e  r e s p e ctiv e  p ro v in ces  th e ir  o f

fe r in g s , co n s is tin g  o f  g o ld  a n d  s ilv e r  ve ssels , an d  th e  fig u re s  

o f  a ll  so rts  o f  a n im a ls  c a st o f  th e  sam e m etals.

T h e s e  o ffe rin g s  b e in g  m ad e, g r e a t  d ro v e s  o f  sh e ep  an d  

la m b s  w e r e  b r o u g h t ; o u t  o f  w h ic h  th e  p r ie sts  ch o se a  b la c k
c c  4
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la m b , an d  h a v in g  k ille d  and  o p en ed  it ,  m a d e t h e ir  p r o g n o s t ic *  

and d ivin atio n *  th ereu p o n  r e la t in g  t o  p e a ce  o r  w a r ,  a n d  o th e r  

ev en t* , fro m  th e  e n tra ils  o f  th e  b e a s t ; a lw a y s  t u r n i n g  th e  

h ead  o f  th e  an im a l to  th e  ea st w h e n  th e y  k i l le d  i t .

A f t e r  th e  first la m b , th e  rest o f  th e  c a t t le  p r o v id e d  w e r e  

sacrifice d , a n d  th e ir  h ea rts  o ffered  to  th e  s u n ; a n d  th e ir  

carca ses w e r e  fla y e d  an d  b u rn t, w ith  fire  l ig h t e d  b y  t h e  so n ’s  

r a y s ,  co n tra cte d  b y  a  p ie ce  o f  c r y s ta l, o r  s o m e t h in g  l ik e  a  

b u rn in g -g la ss . T h e y  n e v e r  m a k e  u se o f  c o m m o n  f i r e  on  

th e se  occasio n s, u n less th e  su n  w a s  o b scu red . S o m e  o f  th e  

fire  w a s  ca rrie d  to  th e  te m p le  o f  th e  su n , a n d  t o  t h e  c lo is te r  

o f  th e  s e le c t  v irg in s , to  b e  p rese rv ed  th e  fo l lo w in g  y e a r  w ith 

o u t e x tin ctio n .

T h e  sa crifice  b e in g  o v e r , t h e y  r e tu rn e d  t o  t h e  m a r k e t 

p la c e , w h e re  th e  re st o f  th e  c a tt le  and p ro v is io n s  w e r e  d re s s e d  

an d  ea te n  b y  th e  g u e s t s ; th e  p riests  d is t r ib u t in g  th e m  

firs t  to  th e  In c a s  an d  th en  to  th e  C a ra ca s  an d  t h e ir  p e o p le  in  

th e ir  o r d e r ;  a n d  a fte r  th e y  w e r e  d o n e  e a t in g , g r e a t  q u a n 

tit ie s  o f  liq u o r  w e re  b ro u g h t in.

I t  sh o u ld  h a v e  been  o b served , th a t th e  p e o p le  f e l l  d o w n  o n  

th e ir  k n e es an d  e lb o w s w h en  th e y  adored th e  s u n , c o v e r in g  

th e ir  fa ces w ith  th e ir  h a n d s ; and  i t  is  r e m a r k a b le  t h a t  th e  

P e r u v ia n s  ex p ressed  th e ir  v e n e ra tio n  fo r  th e  t e m p le ,  a n d  

o th e r  h o ly  p laces, b y  p u tt in g  o f f  th e ir  sh o es, a s  t h e  C h in e s e ,  

th e  p e o p le  o f  th e  E a s t  In d ie s , an d  o th e r  A s ia t ic s  d o , th o u g h  

a t  th e  g r e a te s t  d ista n ce  from  th em , a n d  n o t b y  u n c o v e r in g  

th e ir  h ead s, as th e  E u ro p e a n s do a t  d iv in e  s e r v ic e .

T h e  n u n s o f  C u s c o  w ere  a ll  o f  th e  w h o le  b lo o d  o f  t h e  

In c a s , d ed icated  to  th e  su n , an d  ca lled  th e  w iv e s  o f  t h e  s u n . 

T h e  se le ct v ir g in s  in  th e  o th e r  p ro v in ces  w e r e  e i t h e r  t a k e n  

o u t  o f  such  fam ilies as  th e  In c a s  had a d o p te d , a n d  g i v e n  t h e  

p r iv ile g e  to  b ea r th e  nam e o f  In c a s , o r  o u t  o f  t h e  f a m il ie s  

o f  th e  C a ra ca s  a n d  n o b ility  res id in g  in th e  r e s p e c t iv e  p r o 

v in ce s , o r  such  as w e re  em in en t fo r  th e ir  b e a u t y  a n d  a c 

co m p lish m en ts : th e se  w e re  d ed icated  to  th e  I n c a ,  a n d  c a l le d  
his w iv e s .

A s  to  th e  n otion s th e  P e r u v ia n s  h ad  o f  a  fu tu r e  s t a t e ,  i t  
is  e v id e n t th e y  b elieve d  th e  so u l s u r v iv e d  th e  b o d y , b y  t h e
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In c a s  c o n s ta n tly  d e c la r in g  th e y  sh o u ld  g o  to  re st, o r  in to  a  

s ta te  o f  h a p p in ess p ro v id e d  fo r  th e m  b y  th e ir  g o d  a n d  fa th e r  

th e  su n , w h e n  th e y  le f t  th is  w o rld .

M a n co  C a p a c  n o t o n ly  ta u g h t  a ll  h is  su b je cts  to  ad ore 

h is fa th e r  ( th e  s u n ), b u t  in s tru c te d  th e m  a lso  in  th e  r u le s  o f  

m o r a lity  and  c iv i l i t y ,  d ire c t in g  th e m  to  la y  asid e th e ir  p re 

ju d ic e s  to  ea ch  o th e r , an d  to  do  as th e y  w o u ld  b e  d o n e  b y .  

H e  o rd ain ed  th a t  m u rd e r, a d u lte ry , an d  ro b b e ry  sh o u ld  b e  

p u n ish ed  w ith  d e a t h ; th a t  n o  m an  sh o u ld  h a v e  b u t  on e 

w i f e ; a n d  th a t  in  m a rria g e  t h e y  sh o u ld  co n fin e  th e m selv e s  

to  th e ir  r e s p e c t iv e  tr ib e s .

B e s id e s  th e  w o rsh ip  o f  th e  su n , th e y  p a id  som e k in d  o f  

a d o ratio n  to  th e  im a g es  o f  se v e ra l a n im als  a n d  v e g e ta b le s  

th a t  h a d  a  p la ce  in  th e ir  tem p les. T h e s e  w e re  th e  im a g es  

b r o u g h t  fro m  th e  co n q u e re d  co u n trie s , w h ere  th e  p eo p le  

ad o red  a ll  m a n n er o f  cre a tu re s , a n im a te  o r  in a n im a te ; fo r  

w h e n e v e r  a  p ro v in ce  w a s  su b d u ed , th e ir  g o d s  w e r e  im m e

d ia te ly  rem o v ed  to  th e  tem p le  o f  th e  su n  a t  C u s c o , w h e re  

th e  co n q u e re d  p e o p le  w e re  p e rm itte d  to  p a y  th e ir  d ev o tio n s  

to  th e m , fo r  som e tim e  a t  le a s t , fo r  w h ic h  th e re  m ig h t  b e  

s e v e ra l p o litica l reasons assign ed .

“  T h e  bod ies o f  th e  In c a s  w e re  em b alm ed  and  p la ced  in  th e  

te m p le  o f  th e  su n , w h e re  d iv in e  h on ou rs w ere  p a id  them , 

b u t  th e ir  h ea rts  an d  b o w e ls  w e r e  so le m n ly  in te rre d  in  a  

c o u n try  p la ce  o f  th e  In c a s , a b o u t tw o  o r  th re e  le a g u e s  from  

C u s c o , w h e re  m a g n ificen t to m b s w e r e  erected , an d  g r e a t  

q u a n titie s  o f  g o ld  and s ilv e r  p la te  an d  o th e r  trea su re s  b u rie d  

w ith  t h e m ; an d  a t th e  d ea th  o f  th e  In c a s  an d  C a ra ca s , o r  

g r e a t  lo rd s , th e ir  p rin cip a l w iv e s , fa v o u rites , an d  serva n ts  

e ith e r  k ille d  th e m se lv e s , o r  m ade in te re s t to  b e  b u rie d  a liv e  

w ith  th e m  in  th e  sam e to m b , th a t th e y  m ig h t a cco m p a n y  

th e m  to  th e  o th e r  w o r ld ,”  s a y s  D e  la  V e g a ,  “  an d  r e n e w  th e ir  

im m o rta l se rv ice s  in  th e  o th e r  l i fe ,  w h ic h , as  th e ir  re lig io n  

ta u g h t  th e m , w a s  a  co rp o rea l, an d  n o t a  s p ir itu a l s ta te .”  A n d  

h e re  h e  c o rre c ts  th e  erro rs o f  tho se h isto rian s w h o  re la te , 

th a t  th e se  p e o p le  w e re  k ille d  o r  sa crificed  b y  th e  su ccessors 

o f  th e  d ecea sed  p r in c e , w h ich  h e  seem s to  a b h o r ;  an d  o b 

se rv e s  fu r th e r , th a t  th e re  w a s n o  m a n n er o f  o ccasio n  fo r  a n y
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la w  o r  fo rce  to  co m p el tliem  t o  fo llo w  t h e ir  b e n e f a c t o r s  o r  

m asters  to  th e  o th e r  w o r ld ; fo r  w h e n  th e s e  w e r e  d e a d ,  t h e y  

cro w d e d  a fte r  th e m  so  fa s t, th a t  th e  m a g is tr a te s  w e r e  fo r c e d  

so m etim es to  in te rp o se , and  b y  p e rsu a sio n , o r  b y  a u t h o r i t y ,  

to  p a t  a  sto p  to  su ch  se lf-m u rd ers , r e p r e s e n tin g  t h a t  th e  

d eceased  b ad  n o  need  o f  m ore a tte n d a n ts , o r  t h a t  i t  m ig h t  

b e  tim e  e n o u g h  to  o ffe r  h im  th e ir  s e rv ic e  w h e n  d e a t h  sh o u ld  

ta k e  th em  o n t o f  th is  w o rld  in  a  n a tu ra l w a y .

W h a t  th e  fo rm  o r  d im en sio n s o f  th e  T e m p le  o f  t h e  S u n  

w e r e , n e ith e r  D e  la  V e g a  n o r  a n y  o th e r  w r it e r  p r e t e n d  to  

d e s c r ib e ; b u t  re la te , th a t  a m o n g st a l l  th e ir  b u i ld in g s ,  n o n e  

w e r e  co m p a ra b le  to  th is  te m p le . I t  w a s  e n r ic h e d  w i t h  th e  

g r e a te s t  tre a su re s , e v e r y  o n e  o f  th e  In c a s  o r  e m p e r o rs  a d d in g  

so m e th in g  to  i t ,  a n d  p e r fe c t in g  w h a t  h is  p r e d e c e s s o r  h a d  

o m itted .

T h e  im a g e  o f  th e  su n  w a s  o f  a  ro u n d  fo rm , c o n s is t in g  o f  

o n e  p la te  o f  g o ld , tw ic e  as  th ic k  as  th e  p la te s  t h a t  c o v e r e d  

th e  w a lls . O n  ea ch  sid e o f  th is  im a g e  w e r e  p la c e d  th e  

se v e ra l b o d ies o f  th e  d ecea sed  In c a s , so  e m b a lm e d , i t  is  

sa id , th a t  t h e y  seem ed to  b e  a liv e . T h e s e  w e r e  s e a t e d  on  

th ro n es  o f  g o ld , su p p o rted  b y  p e d esta ls  o f  th e  s a m e  m e ta l, 

a l l  o f  th e m  lo o k in g  to  th e  w e s t ,  e x c e p t  th e  I n c a  H a a n a  

C a p a c , th e  e ld e st o f  th e  su n ’s  ch ild ren , w h o  s a t  o p p o s ite  to  it .

B e s id e s  th e  ch a p e l th a t  co n ta in ed  th e  su n , th e r e  w e r e  f iv e  

o th e rs  o f  a  p y ra m id a l fo rm , —  th e  firs t  b e in g  d e d ic a te d  to  

th e  m oon , deem ed th e  s is te r  and  w ife  o f  th e  sn n . T h e  d o o rs  

an d  w a lls  th e r e o f  w e r e  co v e re d  w ith  s ilv e r , a n d  h e r e  w a s  

th e  im a g e  o f  th e  m oon , o f  a  ro u n d  fo rm , w ith  a  w o m a n ’s  fa c e  

in  th e  m id d le  o f  it. S h e  w a s  c a lle d  M a m a  Q u ilc a , o r  M o th e r  

M o o n , b e in g  esteem ed  th e  m o th er o f  th e ir  I n c a s ;  b u t  n o  

sa crifice  w as o ffered  to  h e r  as to  th e  sun .

N e x t  to  th is  ch ap el w a s th a t  o f  V e n u s , c a lle d  C h a s e a , t h e  

P le ia d e s , an d  a ll  th e  o th e r  stars. V e n u s  w as m u ch  e s te e m e d  

as an  a tte n d a n t on  th e  su n , and  th e  r e s t  w e r e  d ee m ed  m a id s  

o f  h o n o u r to  th e  m oon. T h is  ch ap el h ad  its  w a lls  a n d  d o o rs  

p la te d  w ith  s ilv e r, l ik e  th a t o f  th e  m o o n ; th e  c e il in g  r e p r e 

se n tin g  th e  s k y , ad orn ed  w ith  sta rs  o f  d iffe re n t m a g n i

tudes.
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T h e  th ird  ch a p e l w a s  d e d ica te d  to  th u n d e r  a n d  l ig h t n in g , 

w h ic h  t h e y  d id  n o t esteem  as go d s, b u t  as  s e rv a n ts  o f  th e  

s u n ; an d  t h e y  w e r e  n o t re p re se n te d  b y  a n y  im a g e  o r  p ic 

tu r e . T h is  ch a p e l, h o w e v e r , w a s  sea led  an d  w a in sc o tte d  

w ith  g o ld  p la te s  l ik e  th a t  o f  th e  su n .

T h e  fo u rth  ch ap el w a s  d e d ica te d  to  I r is ,  o r  th e  ra in b o w , 

as  o w in g  its  o r ig in  to  th e  su n . T h is  ch a p e l w a s  a lso  co v e re d  

w ith  g o ld , a n d  h ad  a  re p rese n ta tio n  o f  th e  ra in b o w  on  o n e 

s id e  o f  i t .

T h e  fifth  a p a rtm e n t w a s  fo r  th e  u se  o f  th e  h ig h  p r ie s t , 

an d  th e  r e s t  o f  th e  p r ie sts , w h o  w e re  a ll  o f  th e  r o y a l b lo o d ; 

n o t  in te n d e d  fo r  e a t in g  o r  s le e p in g  in , b u t  w a s  th e  p la ce  

w h e re  t h e y  g a v e  a u d ie n ce  to  th e  sun ’s  vo ta rie s , a n d  co n su lted  

c o n c e rn in g  th e ir  sacrifices. T h is  w a s  a lso  ad o rn ed  w ith  g o ld  

fro m  th e  to p  to  th e  b o tto m , l ik e  th e  c h a p e l o f  th e  su n .

T h o u g h  th e re  w e r e  n o  o th e r  im a g e  w o rsh ip p ed  in  th is  

te m p le  b u t  th a t  o f  th e  su n , y e t  th e y  h ad  th e  fig u re s  o f  m en , 

w o m e n  an d  c h ild re n , an d  a ll m an n er o f  b ird s, b easts, a n d  

o th e r  a n im als  o f  w r o u g h t g o ld , p la ced  in  i t  fo r  orn am en t.

T h e  In d ia n s  n o t o n ly  a d o rn ed  th e m se lv e s , th e ir  hou ses, 

a n d  te m p les  w ith  g o ld , b u t  b u rie d  i t  w ith  th e m  w h e n  t h e y  

d ied . T h e y  a lso  b u rie d  a n d  co n ce a le d  g o ld  fro m  th e  S p a 

n ia r d s ;  b u t  n e v e r  p u rch ased  h o u ses o r  lan d s w ith  it ,  o r  

e steem e d  i t  th e  s in ew s o f  w a r , as  th e  E u ro p e a n s  do.

I t  h a s b een  o b se rv e d  th a t  th e  B u rm e s e  a t  th e  p rese n t 

d a y  m a k e  u se o f  th e ir  g o ld  fo r  o rn a m e n tin g  th e ir  te m p le s , 

b u t  e m p lo y  n o n e as a  m edium  o f  c irc u la tio n  o r  co m m erce .

D io d o ru s  S ic u lu s  re la te s  th a t  th e  E g y p t ia n s  w o rsh ip p ed  

th e  su n  u n d e r  th e  n am e o f  O s ir is , as th e y  d id  th e  m oon  b y  

th e  n am e o f  th e  go d d e ss  Is is .

T e c h o , th e  J e s u it ,  re la te s  th a t  th e  n a tiv e s  o f  L a  P la t a ,  

w h ic h  is  c o n tig u o u s  to  P e r u , w o rsh ip  th e  s u n , m oon , and  

s ta r s ;  an d  in  som e p a rt o f  th e  c o u n tr y  th e  J e s u its  re la te  

th a t  th e y  w o rsh ip p ed  tre e s , s to n e s, r iv e rs , a n d  a n im als, a n d  

a lm o st e v e r y t h in g  a n im a te  an d  in a n im a te . O n e  o f  th e  

o b je c ts  o f  th e ir  a d o ratio n  w as a  g r e a t  serp e n t.

T h e  H in d o o s  reco rd  tw o  ra ce s  o f  th e ir  e a r ly  m o n arch s,
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a n d  c iu m  fo r  th e m  a  su p e rn a tu ra l d e s c e n t  —  o n e  from  

S u r y a , th e  sun  ; th e  o th e r  fro m  I n d 6 ,  t h e  m o o n . T h e m  

so la r  a n d  lu n a r  k in g s  a re  sa id  to  h a v e , b e tw e e n  t h e m , ru led  

th e  c o u n trie s  o f  I n d ia  fo r , a s  J o n e s  c a lc u la te s ,  t h ir t y - t w o  

g e n e ra tio n s. A n o th e r  d y n a s ty , s p ru n g  fro m  t h e  l u n a r  b ra n ch , 

is  said  to  h a v e  ec lip se d  th e m  b o th . T h is  w a s  t h e  l in e  o f  

th e  k in g s  o f  M a g a d h a , fo u n d  b y  th e  G r e e k s  in  t h e  p r o v in c e s  

o f  th e  G a n g e s . C h a n d ra g u p ta , w h o  is  sa id  to  h a v e  u su rp e d  

th e ir  p o w e r, is  b e lie v e d  to  b e  th e  S a n d ra c o ttu s  w h o  re c e iv e d  

th e  am bassadors o f  S e le u c u s , a n d  w h o se  s e a t  o f  g o v e r n m e n t  

w a s  a t  P a lib o th ra .

W ilk e s ,  in  th e  U n ite d  S ta te s  e x p lo r in g  e x p e d it io n , r e 

m a rk s  th a t a t  th e  T o n g a  Is la n d s , th o u g h  i t  is  n o t  k n o w n  

th a t  a n y  person  is  a c tu a lly  w o rsh ip p ed , a s  e ls e w h e r e , th e re  

a re  tw o  h ig h  c h ie fs , w h ose o ffic ia l t it le s  a re  T u i t o n g a  a n d  

V e a t i ,  a n d  a  w om an  c a lle d  T a m a h a , w h o  a r e  b e l ie v e d  t o  b e  

d escen d ed  fro m  th e  g o d s, an d  a re  trea ted  w ith  r e v e r e n c e  on  

th a t  a cc o u n t b y  a ll,  n o t e x c e p tin g  th e  k in g ,  w h o  r e g a r d s  

th e m  as h is  su p erio rs in  ra n k . I n  N e w  Z e a la n d  th e  g r e a t  

w a rr io r-c h ie f, H o n g i, c la im ed  fo r  h im s e lf  th e  t i t le  o f  a  g o d , 

an d  w a s  so c a lle d  b y  h is fo llo w ers. A t  th e  S o c ie t y  Is la n d s , 

T a m a to a , th e  la s t  h ea th en  k in g  o f  R a ia te a , w a s  w o rsh ip p e d  

as a  d iv in ity . A t  th e  M a rq u e s a s  th e re  are , on  e v e r y  is lan d , 

s e v e ra l m en  w h o  a re  term ed  atua, o r  g o d s , w h o  r e c e iv e  th e  

sam e ad oration , an d  a re  b e lie v e d  to  possess th e  sa m e p o w e rs  

as o th e r  d e itie s. I n  th e  S a n d w ich  Is la n d s  th e  r e v e r e n c e  

sh o w n  to  som e o f  th e  c h ie fs  b o rd e rs on  r e lig io u s  w o rsh ip . 

A t  th e  D e p e y s te r ’s g r o u p , th e  w estern m o st c lu s te r  o f  P o l y 

n esia , w e  w e r e  v isited  b y  a  c h ie f, w h o  a n n o u n ce d  h im s e lf  as  

th e  atua o r  g o d  o f  th e  islan d s, an d  w a s a ck n o w le d g e d  as su ch  

b y  th e  o th e r  n atives.

T h is  s in g u la r  fe a tu re  in  th e  re lig io u s  sy ste m  o f  th e  P o l y 

n esian s, a p p e a rin g  a t  so m a n y  d is ta n t an d  u n co n n e c te d  

p o in ts, m u st h a ve  o r ig in a te d  in  som e a n c ie n t cu sto m , o r  so m e 

te n e t  o f  th e ir  p r im itiv e  creed , c o e v a l, p erh ap s, w ith  th e  

fo rm atio n  o f  th e ir  p rese n t sta te  o f  s o c ie ty . T h e r e  is  c e r 

ta in ly  no im p ro b a b ility  in  th e  su p p o sitio n  th a t  th e  la w - g iv e r ,  

w h o se d ecrees h a v e  co m e d o w n  to  u s in  th e  fo rm  o f  th e
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tabu  sy ste m , w a s a  c h a ra cte r  o f  th is  so rt —  a  k in g , in v e ste d  

b y  h is  su b je c ts  w ith  th e  a ttr ib u te s  o f  d iv in ity . I t  is  w o r th y  

o f  re m a rk , th a t in  a ll cases in  w h ich  w e  k n o w  o f  l iv in g  m en  

h a v in g  b een  th u s  d e ified , th e y  w e re  c h ie fs  o f  h ig h  ra n k , an d  

n o t o rd in a ry  p r ie sts  ( tu fu n a ) , o r  p erso n s p e rfo rm in g  th e  

sa cerd o ta l fu n ctio n s.

B u t  o f  a ll  th e  q u a litie s  th a t  d is tin g u ish  th is  ra ce , th e re  is  

n on e w h ich  e x e r ts  a  m ore p o w e rfu l in flu e n ce  th a n  th e ir  

su p e rs titio n ; or, p erh ap s, i t  w o u ld  be m ore j u s t  to  s a y , th e ir  

s tro n g  re lig io u s  fe e lin g . W h e n  w e  co m p a re  th e m  w ith  th e  

n a tiv e s  o f  A u s tr a lia , w h o , th o u g h  n o t a lto g e th e r  w ith o u t th e  

id ea  o f  a  g o d , h a rd ly  a llo w  th is  id ea  to  in flu e n ce  th e ir  con * 

d u c t, w e  a re  e s p e c ia lly  s tr u c k  w ith  th e  e a rn est d ev o tio n al 

te n d en cie s  o f  th is  p eo p le , a m o n g  w h o m  th e  w h o le  sy ste m  o f  

p u b lic  p o lity , and  th e  r e g u la tio n  o f  th e ir  d a ily  a ctio n s , h a v e  

re fe re n ce  to  th e  su p p o sed  sa n ctio n  o f  a  su p e rn a tu ra l p o w e r ; 

w h o  n o t o n ly  h a v e  a  p a n th eo n  su rp a ssin g , in  th e  n u m b er o f  

d iv in itie s  an d  th e  v a r ie ty  o f  th e ir  a ttr ib u te s , th o se  o f  In d ia  

and  G r e e c e , b u t  to  w h o m  e v e r y  s tr ik in g  an d  n a tu ra l ph eno

m en o n , e v e r y  a p p e a ra n ce  ca lc u la te d  to  in sp ire  w o n d e r  and  

fe a r ,— n a y , o fte n  th e  m o st m in u te , h arm less, an d  in sig n ifi

c a n t o b je c ts , seem  in v e ste d  w ith  s u p e rn a tu ra l a ttr ib u te s , an d  

w o r th y  o f  ad o ratio n . I t  is  n o t th e  m e re  gro ssn ess o f  id o la try , 

fo r  m a n y  o f  th e m  h a v e  no im ag es, a n d  th o se  w h o  h a ve  lo o k  

u p o n  th e m  sim p ly  as  rep rese n ta tio n s o f  th e ir  d e it ie s ; b u t  i t  

is  a  co n s ta n t, p ro fo u n d , a b so rb in g  sen se o f  th e  e v e r-p re se n t 

a c t iv ity  o f  d iv in e  a g e n c y , w h ic h  co n s titu te s  th e  p e c u lia r ity  

o f  th is  e le m e n t in  th e  m oral o rga n isa tio n  o f  th is  people.

Y e t ,  th is  re lig io u s  fe e lin g  is  w h o lly  in d e p en d en t o f  

m o r a lity , to  w h ich  th e  P o ly n e s ia n s  la y  n o  m a n n er o f  c la im . 

T h e y  e x p o se  th e ir  ch ild re n , sacrifice  th e m  to  id o ls, b u r y  

th e ir  p a re n ts  a liv e , in d u lg e  in  th e  g ro ss e st licen tio u sn ess, lie  

a n d  s te a l  b e y o n d  e x a m p le , —  y e t  th e y  a re  d ev o u t.

F a t h e r  L e a n d e r , o f  th e  o rd er o f  b are-fo o ted  C a rm e lite s , 

sa y s , in  d e sc r ib in g  B a lb e c , th a t  b y  fo llo w in g  th e  road  b y  th e  

c a v e rn , to  th e  e x te n t  o f  5 0  paces, an  a m p le  a re a  o f  a  

sp h e rica l f ig u r e  p resen ts its e lf, su rro u n d ed  b y  m a je stic  

co lu m n s o f  g r a n ite , som e o f  th e m  o f  a  s in g le  p ie ce , an d
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o th ers  fo rm ed  o f  tw o  p ieces, th e  w h o le  o f  th e m  o f  bo la r g e  a  

d im en sion  th a t  tw o  m en  ca n  w ith  d i f f ic u lt y  g i r t  th em . 

T h e y  a r e  o f  th e  Io n ic  o rd e r  o f  a r c h ite c tu r e , a n d  a r e  p la ce d  

on  b ases o f  th e  sam e sto n e , a t  su ch  d is ta n c e s  f r o m  each 

o th e r  th a t  a  co ach  an d  s ix  m ig h t  c o m m o d io o s ly  t o r n  b e tw e e n  

th em . T h e y  su p p o rt a  fla t to w e r  o r  r o o f, w h ic h  p r o je c ts  

a  co rn ice  w ith  fig u re s  w r o u g h t w ith  m a tch le ss  w o r k m a n s h ip ;  

th e se  r ise  a b o v e  th e  cap ita ls  w ith  so  n ic e  a  o n io n ,  t h a t  th e  

e y e ,  h o w e v e r  p e r fe c t  i t  m a y  b e , ca n n o t d is t in g u is h  t h e  p a rt 

in  w h ich  th e y  a re  jo in e d . A t  th e  p re s e n t t im e  t h e  g r e a t e r  

p a rt o f  th is  co lo n n ad e is  d e s tro y e d , th e  w e s t e r n  p a r t  a lo n e  

rem ain in g  p e rfe c t and  u p r ig h t . T h is  fa b r ic  h a s  a n  e le v a t io n  

o f  5 0 0  fe e t ,  an d  is  4 0 0  fe e t  in  le n g t h :

5 0 0  fe e t = 4 3 2  u n its  

4 0 0  = 3 4 5 - 5

(3  x  3 4 2 , & c . ) * = 1 0 2 8 * = d ista n ce  o f  m o o n  

(3  x 4 3 2 ) * = 1 2 9 6 * = 2  d is ta n ce  o f  m o o n  

(2  x  34 2)*  x  2 4 3  =  c irc u m fe re n ce .

I n  th e  y e a r  1 7 7 3 ,  tw o  m o n k s, F a t h e r s  G r a c é s  a n d  F o n t ,  

a fte r  a  jo u r n e y  o f  n in e  d a y s  fro m  th e  p r e s id e n c y  o f  H o r c a -  

s ita s , a rr iv e d  a t  a  fin e  o p en  p la in  a t  th e  d is ta n c e  o f  a  le a g u e  

fro m  th e  so u th  b a n k  o f  th e  r iv e r  G ila . T h e r e  t h e y  fo n n d  

th e  ru in s  o f  an  a n c ie n t A z t e c  c ity  c o v e r in g  a n  e x t e n t  o f  

a b o u t a  sq u a re  le a g u e ; in  th e  m id st ro se  a n  e d if ic e  c a l le d  

C a s a  G ra n d e . T h is  g r e a t  h o u se a cco rd s e x a c t ly  w i t h  th e  

card in a l p o in ts , an d  h as from  n o rth  to  so u th  a  le n g t h  o f  1 3 6  

m etres , a n d  fro m  ea st to  w e st 84 m etres . A  w a l l  w i t h  

to w e rs  su rro u n d s th is  ed ifice. V e s t ig e s  o f  a n  a r t i f ic ia l  c a n a l  

fo r  c o n d u c tin g  th e  w a te r  fro m  th e  G i la  t o  th e  c i t y  w e r e  
f o u n d :

13 6  m e tr c 8 = 4 4 6  f e e t = 3 8 5  u n its  

84 = 2 7 5  = 2 3 8

3 8 5 * =  £ c ircu m feren ce  

2 3 8 * =  g*j- d ista n ce  o f  m oon.

C u b e  o f  su m  o f  2 sides

= ( 3 8 5  +  2 3 8 ) * = 6 2 3 * = $  d ista n ce  o f  m o o n
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( 3 x 6 2 3 ) * = $ x 3 * = 6  

( 5  x  3  x  6 2 3 ) * = 6  x  5 » = 7 5 0 .

10  cu b e s  o f  1 5  tim es sum  o f  2  sides

=7500 d ista n ce  o f  m o o n = d ista n ce  o f  S a tu rn , 

20  c u b e s  „  =  , ,  U r a n u s ,

60 c u b e s  „  =  „  B e lu s .

9  cu b e s o f  sum  o f  2 sid es

=2  d ista n ce  o f  m o o n = d ia m e te r  o f  o rb it.

C u b e  o f  p e r im e te r = ^  d ista n ce  o f  m oon, 
y  o*

C u b e  o f  lees sid e  cu b e  o f  2 sides

: :  238* : 623*

: :  gL : $  d is ta n ce  o f  m oon 

: :  1 : 18  

3 8 5 * = a  c ircu m feren ce

(6 0  x  3 8 5 ) * = £  x  60* = a  2 16 0 0 0  circu m feren ce .

2 c u b e s  o f  60 tim es g r e a te r  sid e

= 2 1 6 0 0 0  c irc u m fe re n ce = d ista n ce  o f  B e lu s  

(9  x  238)*=-gL- x  9 * = 9 d ista n ce  o f  m oon.

C u b e  o f  9 tim es less  side

=  9 tim es d ista n ce  o f  m oon.

T h e  ru in s  o f  th e  a n c ie n t c i t y  co v e re d  a b o u t a  sq u a re  

le a g u e .

T a k in g  a  le a g u e  a t  th re e  E n g lis h  m iles, a  sid e w o u ld  =  3 

x  1 8 * 7 9 = 5 6 * 3 7  stad es.

I f  s id e  =  60 stad es,

th e n  c u b e  o f  s id e  =  c u b e  o f  6 0  sta d es  =  a  c u b e  o f  

B a b y lo n .

C u b e  o f  tw ic e  th e  sid e, o r  o f  2 x  60 stad es w o u ld  =  c u b e  

o f  120  stad es =  cu b e  o f  B a b y lo n  =  d ista n ce  o f  B e lu s .

“  A t  M a i- A m ir ,”  s a y s  d e  B o d e , “  in  th e  m id d le  o f  th e  

p la in , r ises  a n  im m en se a rtif ic ia l m ou n d , th e  d im en sion s o f  

w h ic h  a re  c e r ta in ly  n o t  less im p o s in g  th a n  th o se  a t  S h u sh  

a n d  B a b y lo n . I t  is  su rro u n d ed  b y  b ro k e n  a n d  u n e v e n
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g ro u n d  ; b u t  a  lu x u r ia n t  c a rp e t o f  g re e n  g r a m  c o n c e a l s  its 

s tru c tu re  fro m  th e  in q u is it iv e  e y e . I t s  e x t e r n a l  fo r m  and 

a p p eara n ce  re se m b lin g  th e  S u sia n  an d  B a b y lo n ia n  m o u n d s , 

an d  th e  c ircu m sta n ce  o f  c u n e a tic  in scrip tio n s  b e i n g  f o u n d  in 

its  v ic in ity , b esp eak  th e  h ig h  a n tiq u ity  o f  t h e  p l a c e ,  an d  

afford  a  s tro n g  a rg u m e n t in  fa v o u r  o f  th e  e x is t e n c e  h e r e ,  in  

fo rm e r  tim e s , o f  a  con sid erable  fo r t, c o r r o b o r a t in g  m y  im 

p ressio n  th a t M a i- A m ir  is  th e  s ite  o f  t h e  U x i a n  to w n  

b e sieg ed  b y  A le x a n d e r .”

I f  th e  tr ia n g le  an d  p y ram id  o f  B e lu s  b e  d iv id e d  lik e  

Fig. 68. ,  th en  th e  se v e ra l sectio n s w ill  r e p r e s e n t  t h e  B a b y -

lo n ian  bro ad  a rro w . T h e  s tr a ig h t  lin es in t e r c e p te d  b y  th e  

tw o  a p ices  o f  each  d o u b le  se t o f  tr ia n g le s  a re  e q u a L  T h e  

areas o f  a ll  th e  s in g le  tr ia n g le s  a re  e q u a l, a n d  th e r e fo r e  o f  

each  d o u b le  set. T h e  c o n te n t o f  ea ch  o f  th e  d i f fe r e n t ia l  

so lid  sectio n s, th e  d ifferen ce b e tw e e n  th e  1 s t  a n d  2 n d , th e  

2nd and  3 rd  p y ra m id , & c ., a re  a lso  equaL  T h e  t w o  o p p o s it e  

tr ia n g le s  w h ich  form  th e  a rro w  h ead  are  s im ila r  a n d  e q u a l.  

E a c h  o f  th e se  tw o  tr ia n g le s , th o u g h  e q u a l to  e a c h  o f  th e  

o th e r  tr ia n g le s  in  e v e r y  se t, a re  s im ila r  o n ly  t o  e a c h  o th e r . 

O r  th e  a rro w  h eads, th o u g h  d iss im ila r  to  e a c h  o t h e r ,  h a v e  
th e ir  b re ad th s, a re as and  c o n te n ts , e q u a l.

T h u s  w h en  th e  h e ig h ts  o f  th e  tr ia n g le s  a n d  p y r a m id s  v a r v  

as 1 , 2 , 3 , & c ., w h ile  th e ir  bases a re  e q u a l o r  c o m m o n , 
th e n
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H e ig h t  «  1 , 2,  3 ,  4 , 5 , 6,  & c .

D iffe re n ce  qc 1 ,  1 ,  1 ,  1 ,  1 ,  1 ,  & c .

A r e a s  oc 1 ,  2 ,  3 , 4 ,  5 , 6, Sec.

D iffe r e n c e  oc 1 ,  1 ,  1 ,  1 ,  1 ,  1 ,  & c .

S o lid s  oc 1 , 2,  3 , 4 ,  5 , 6,  & c .

D iffe r e n c e  *  1 ,  1 , 1 ,  1 ,  1 ,  1 ,  & c .

N o  a rch es w e re  fo u n d  in  th e  te o ca llis , b u t , as a  su b stitu te , 

la r g e  b r ic k s  w e re  p la ced  h o r iz o n ta lly , so th a t  th e  u p p er 

co u rse  passed  b e y o n d  th e  lo w e r , w h ich  su p p lied  in  a  m easu re  

th e  g o th ic  a rc h , l ik e  th o se fo u n d  in  se v e ra l E g y p t ia n  e d ifice s; 

w h e n c e  i t  is  in fe rre d  th a t  th e  in h a b ita n ts  o f  b o th  c o u n trie s  

w e r e  ig n o ra n t o f  th e  m eth o d  o f  c o n s tru c tin g  arch es. W e  

sh o u ld  s a y  th a t  th e  a rch  w a s n o t fo u n d  b ecau se  i t  w a s  n o t 

a d m issib le  in  th e  o b e lisca l s ty le  o f  a rc h ite c tu re , s in ce  th e  c u rv e  

n e v e r  a p p ears in  th e  co n stru ctio n  o f  th e  o b e lisca l series o f  

s q u a r e s ; b u t  th e  o v e r la p p in g  o f  b r ic k s  is sa id  to  h a v e  su p p lied  

in  a  m easu re  th e  g o th ic  arch . T h is  is  th e  o b e lisca l a rch , i f  i t  

m a y  b e  so ca lled . T h e  fra m e w o rk  o r  m o u ld  fo r  su ch  a n  a rch  

w o u ld  b e  th e  o b e lisca l series  o f  sq u ares, w h e re  th e  sectio n s, as 

th e y  in crea se  fro m  th e  a p e x , p ro je c t la te r a lly  b e y o n d  ea ch  

o th e r . T h e s e  p ro je c tio n s  h a v e  th e ir  sides b o u n d ed  b y  v e r 

t ic a l  an d  h o rizo n ta l s tr a ig h t  lin es, so th a t  each  la y e r  o f  b rick s  

w o u ld  b e  n e ce ssa rily  p la ce d  h o r iz o n ta lly , a n d  th e  u p p er 

co u rse  p ro je c t b e y o n d  th e  lo w e r  as th e  sid es o f  th e  a rch  

a p p ro a ch ed  th e  a p ex .

I t  has b een  seen  th a t  su ch  o b elisca l o r  p a rab o lic  a n d  h y 
p e rb o lic  a rch es, w h ic h  sy m b o lise  th e  la w s  o f  g ra v ita tio n , can  

b e  co n s tru c te d  in  a  v a r ie ty  o f  w a y s .

Druidical Remains in England.
Those in  Cumberland.— A b o u t  th re e  m iles  s o u th -w e st o f  

C a s t le  S o w e r b y  is a  stu p en d o u s m o u n ta in , c a lle d  C a r ro c k  

F e l l ,  b e in g  803 y a r d s  a b o v e  th e  le v e l  o f  th e  sea , an d  5 2 0  

y a r d s  a b o v e  th e  su rro u n d in g  m ead ow s. T h e  w h o le  o f  th is  

m o u n ta in  is  a  r id g e  o f  h orrid  p rec ip ices , a b o u n d in g  w ith  

ch asm s, n o t  to  b e  fath om ed  b y  th e  e y e . C lo s e  u n d e r it ,  fo r 

n e a r ly  tw o  m iles, is  a  w in d in g  p a th , j u s t  w id e  en o u g h  fo r  a

VOL. I. D D
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h orse to  pass s in g ly , an d  e v e r y w h e re  i n t e r c e p t e d  b y  enor

m ou s sto n es, w h ic h  h a v e  fa lle n  b o m  d i e  m n n in B  o f  the 

m o u n ta in . In  th e  y e a r  1 7 4 0 , a  c a v e r n  w a s  d i s c o v e r e d  at 

th e  e n d  o f  i t ,  w h ich  h a s n e v e r  b een  e x p lo r e d :  n e a r  w h ic h  is 

a  rem a rk a b le  pool o f  w a te r , ca lled  B la c k  H o l e ,  1 5 0  y a r d s  in 

c ircu m fe re n ce , a n d  in  som e p laces 6 5 ,  a n d  i n  o t h e r s  45, 

fa th o m s d eep. T h e  ea ste rn  en d  o f  C a r r o e k  K e l l ,  f o r  u p w a rd s 

o f  a  m ile  in  le n g th , is  a lm o st c o v e re d  w ith  m a a sc ii o f  g ra n ite  

o f  va rio u s  s izes , som e o f  th e m  n o t le s s  t h a n  3 0 0  to n s  in 

w e ig h t ; an d  on  th e  h ig h e st p a rt is  a  s in g u la r  m o n u m e n t  o f 

a n t iq n itv ,  o f  w h ich  th e  fo llo w in g  d e s c r ip tio n  is  g i v e n  in  the 

h is to ry  o f  C u m b e rla n d .

T h e  su m m it o f  th is  h u g e  fe l l  is  o f  a n  o v a l  f o r m . B o u n d  

its  c ircu m fe re n ce  is  a  r a n g e  o r  e n c lo s u re  o f  s t o n e s ,  w h ich  

seem  to  b e  in c o n te s ta b ly  th e  w o rk  o f  m e n ’s  h a n d s .  T h e  

sto n es o f  th e  sid es o f  th e  en clo sed  a re a  a r e  a b o u t  e i g h t  yard s 

p e rp e n d ic u la r  b e lo w  th e  r id g e  o f  th e  m o u n ta in , b u t  a t  the 

en d s n o t  m o re  th a n  fo u r. In  som e p la c e s , h o w e v e r ,  the 

h e ig h t  is  s ix  fe e t , in  oth era  th re e  o n ly ,  o r  e v e n  l e s s ; th is 

v a r ia tio n  is  p ro b a b ly  o w in g  to  a  p ra ctic e  c o n t in u e d  fr o m  a ge  

to  a g e  o f  r o llin g  som e o f  th e  sto n es d o w n  t h e  s id e s  o f  the 

m o u n ta in  fo r  a m u sem en t, o r  ra th e r  fro m  a  d e s ir e  o f  w it

n essin g  th e  e ffe cts  o f  th e ir  in crea sin g  v e lo c i t y .  T h e  sto n es 

a re  in  g e n e ra l from  o n e to  tw o  o r  th ree , a n d  e v e n  f o u r  h u n 

d re d -w e ig h t ; b u t  m a n y  o f  th em  a re  c o n s id e r a b ly  s m a lle r . 

F r o m  th e  fe w  sto n es th a t m ay  b e  fo u n d  w it h in  t h e  a r e a , it  

w o u ld  seem  th a t th e  w h o le  ran g e  has b e e n  fo r m e d  b y  th e  

sto n es o b ta in ed  in th e  en clo sed  sjm ee, w h ic h  is  n e a r ly  d e s t i

tu te  o f  ve g e ta tio n .

T h e  d ire ctio n  o f  th e  r id g e  o f  th e  to p  o f  t h e  f e l l  in  its  

tra n sv e rse  d ia m e ter  is  n e a r ly  ea st an d  w e s t ; a n d  in  th is  

d ire ctio n  w ith in  th e  su rro u n d in g  p ile  o f  s to n e s  i t  m e a s u r e s  

252 y a r d s :  th e  c o n ju g a te  d iam e ter  is  122 y a r d s ,  a n d  th e  

co n te n t o f  th e  sp ace en clo sed  is a b o u t th re e  a c r e s  a n d  a  h a lf . 

T h e  en tra n ce s  a re  fo u r , o n e o p p o site  each  p o in t  o f  t h e  c o m 

p a s s ;  th o se  on  th e  w e s t and sou th  sid es a r e  f o u r  y a r d s  in  

w id t h ; th a t  on th e  ea st ap p ears to  h a v e  b e e n  o r i g i n a l l y  o f  
th e  sam e d im en sions, b u t is n o w  a b o u t s ix  y a r d s  w i d e ; th e
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w id th  o f  th e  n o rth e rn  e n tr a n c e  is  e ig h t  y a rd s . B e s id e s  

th e se  on  th e  n o rth -w e s t q u a r te r  th e re  is  a  la r g e  a p e rtu re  o r  

p a ssa ge  tw e lv e  y a r d s  in  w i d t h ; w h ic h , i f  th e  n a tq re  o f  th e  

g ro u n d  is  a tte n d e d  to , a n d  th e  a p p a re n t w a n t  o f  sto n es in  

th is  p a rt co n sid e re d , seem s n e v e r  to  h a v e  b een  co m p leted .
A t  th e  d ista n ce  o f  6 6 . y a r d s  fro m  th e  e a st en d  o f  th is  

ra n g e , on  th e  su m m it o f  th e  h ill ,  s ta n d s an  in s u la te d  p ile  o f  

sto n es, a p p e a rin g  a t  a  l i t t le  d ista n ce  l ik e  th e  fru stu m  o f  a  

co n e . I t s  base is  a b o u t 11  y a r d s  in  d ia m e ter, a n d  its  p e r

p e n d icu la r  h e ig h t  7 y a rd s . O n  c la m b e r in g  to  th e  to p , th e  

in te r io r  is  fo u n d  to  b e  fu n n e l-s h a p e d ; th e  u p p e r  p a r t  o r  to p  

o f  th e  fu n n e l b e in g  fiv e  y a r d s  d ia m e te r ; b u t  as th e  h o llo w  

g r a d u a lly  slo p es d o w n w a rd s, th e  w id th  a t  th e  b o tto m  is  l it t le  

m o re  th a n  tw o  f e e t : th e  la r g e s t  sto n es a p p e ar to  w e ig h  

a b o u t 1 c w ts .

T h e  c ro w n e d  head o f  O ld  C a r r o c k  is  b y  n o  m ean s p e r fe c t ly  

u n ifo rm , th e  en d  to  th e  w e stw a rd  b e in g  a b o u t 1 5  y a rd s  

h ig h e r  th a n  th e  m id d le  o f  th e  o v a l. O n  th e  h ig h e st p o in t is 

a  fra g m e n t o f  ro c k  p ro je c tin g  a b o u t th re e  y a r d s  a b o v e  th e  

su rfa ce  o f  th e  g ro u n d , h a v in g  sto n es h eap ed  u p  a g a in st tw o  

o f  its  sides, an d  a t  a  d ista n ce  a ssu m in g  th e  a p p eara n ce  o f  th e  

o n e ju s t  d e scr ib e d , th o u g h  o f  tw ic e  its  m a g n itu d e . B o th  

th e se  p ile s  seem  to  b e  co e v a l w ith  th e  s u rro u n d in g  ra n g e , 

b u t  th e re  a re  o th e r  sm a lle r  h eap s th a t  a re  e v id e n t ly  o f  

m o d ern  c o n tr iv a n ce , a n d  a p p e a r  to  h a v e  b e e n  e rected , 

s p e a k in g  lo c a lly , as o rn a m en ts to  th e  m ou n tain . T h e  n am e 

g iv e n  to  th is  m o n u m en t b y  th e  c o u n tr y  p eo p le  is  th e  S u n k e n  

K ir k s .

T r a n s v e rs e  d iam e ter  =  2 5 2  y a r d s  =  7 5 6  fe e t  =  6 5 3 '6  u n its  

C o n ju g a te  d ia m e te r  =  122  „  =  3 6 6  , ,  =  3 1 7  „

2 0 x 6 5 3  =  13 0 4 0  

D is ta n c e  o f  J u p it e r  =  13 0 4 0 *

3 0 x 3 1 9  =  9 5 7 0  

D ia m e te r  o f  o r b it  o f  e a rth  =  9560*

S u m  o f  d ia m e te rs  =  6 5 3  +  3 1 9 = 9 7 2

3 0 x 9 7 2  =  2 9 1 6 0  

D is ta n c e  o f  B e lu s  =  2 9 16 0 *
D  D  s
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C u b e  o f  20 t im e s  g r e a te r  d ia m e te r

=  d is ta n c e  o f  J u p it e r .

C u b e  o f  3 0  tim e s  le ss  d ia m e te r

=  d ia m e te r  o f  o r b it  o f  e a r t h .

C u b e  o f  3 0  tim e s  su m  o f  2  d ia m e ters

=  d is ta n c e  o f  B e la s .

M e a n  o f  2 d ia m e te rs  =  £ ( 6 5 3  +  3 1 7 )  =  4 8 5  

48 5* =  c ircu m fe re n ce .

C u b e  o f  m ean  =  c irc u m fe re n ce  

( 2 x 4 8 5 ) *  =  8
(3 0  x  2  x  4 8 5 )*  =  8 x  30* —  2 1 6 0 0 0  c ir c u m fe r e n c e .

C u b e  o f  3 0  tim e s  su m  o f  2 d iam eters

=  d ista n ce  o f  B e la s .

T h e s e  d ia m e te rs  a re  w ith in  th e  p ile  o f  s t o n e s : t h e  b re ad th  

o f  th e  p ile  is  n o t sta te d .

C ir c u m fe r e n c e  o f  c irc le  h a y in g  d ia m e te r  6 5 5  & c .

=  2 0 5 6  u n it s  

£  =  1 0 2 8
1028 * =  d is ta n ce  o f  m oon 

(2  x  10 2 8 )*  =  8

C u b e  o f  a  c irc u m fe re n ce  =  d ista n ce  o f  m o o n  

C u b e  o f  c irc u m fe re n ce  =  8 „  „
I f  d ia m e te r  o f  a  c irc le  =  6 48 u n its  

d ia m e te r  * =  648* =  c u b e  o f  C h e o p s  =  £  d is ta n c e  o f  m o o n , 

c irc u m fe re n ce *  w ill  =  Y *

B u t  i f  d ia m e ter  =  6 5 5  & c . u n its  

cu b e  o f  c irc u m fe re n ce  w ill  =  Y  =  8 d is ta n ce  o f  m o o n .

I f  d ia m e ter  o f  a  c irc le  =  1
c irc u m fe re n ce  =  3 * 1 4 1 5  & c. 

sq u a re  o f  c irc u m fe re n ce  =  9*869 & c. 

cu b e  o f  c irc u m fe re n ce  =  31*004 & c .

C u b e  o f  d ia m e te r  : c u b e  o f  c irc u m fe re n ce  :: 1 ; 3 1  

S q u a r e  o f  d ia m e te r  : sq u a re  o f  c irc u m fe re n ce

:: 1 : 9*869 & c .
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C irc u m fe r e n c e  o f  e a r th  d ista n ce  o f  m oon

:: 1 : 9 -55  & c .

I n te r n a l d iam e ters a r e  6 5 3  a n d  3 1 7  u n its .

C y lin d e r  h a v in g  h e ig h t  =  3 2 1  

a n d  d ia m e te r  o f  b a se  =  6 5 7  

w i l l  =  3 2 1  x  6 5 7 *  x -7 8 5 4

=  iV  o r  sV d is ta n c e  o f  m oon.

S p h e ro id  =  »
C o n e  =  5V  »

C y lin d e r  o f  10  t im e s  d im en sio n  w i l l  =  ■Lf ^ a

=  100 d ista n ce  o f  m oon .

C y lin d e r  o f  20 t im es d im en sio n  w i l l  =  100 x  2*

=  800 d ista n ce  o f  m oon .

=  d ia m e te r  o f  o r b it  o f  ea rth .

L e s s  in te r n a l d ia m e te r  =  3 1 7  u n its .

C irc u m fe r e n c e  o f  c ir c le  o f  d ia m e te r  3 1 7 = 9 9 6  

996* =  *£ c irc u m fe re n ce  

(2  x  996 )* =  7 0

C u b e  o f  t w ic e  c irc u m fe r e n c e  o f  c irc le

=  7 0  tim es c irc u m fe re n ce  o f  earth .

S u m  o f  2 c irc u m fe re n ce s  = 2 0 5 6  +  9 9 6 = 3 0 5 2  u n its.

2  x  3 0 5 2  =  6 10 4  

6 10 *  & c . =  2 c ircu m fe re n ce

( 1 0 x 6 1 0  & c.)*  =  2000 
C u b e  o f  2 su m  o f  2  c ircu m fe re n ce s  

( o r  o f  4  tim es m e a n )

=  2000 t im es c ircu m fe re n ce  o f  ea rth .

T h e  fru stu m  o f  th e  co n e  o f  sto n es h as a  d ia m e ter  o f  1 1  
y a r d s = 3 3  f e e t = 2 8 - 5 8  u n it s ;  c irc u m fe re n ce  w il l= 8 9 * 6  u n its . 

8 9 8 9= a  d ista n ce  o f  m oon.

3  c u b e s  o f  1 0  tim e s  c ircu m fe re n ce  =  d ia m e ter  o f  o rb it  o f  

m oon.

I f  d ia m e te r = 2 8  *3 u n its .

( 1 0  x  2 8 * 3 )* = ^  c ircu m feren ce .

( 1 0  x  10  x  2 8 -3 )* =  = 2 0 0  circu m feren ce .
D  D  3
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C u b e  o f  10 0  tim es d ia m e te r = 2 0 0  c i r c u m f c r a s u e  o f  c u t k ;  

th e re fo re , c u b e  o f  4 0  tim e s  c irc u m fe r e n c e = 4 0 G .

C y lin d e r  h a v in g  h e ig h t = d ia m e te r  o f  b a s e = 2 7 ,  g e t ,

S p h e re —  »

= A  d e g r e e ,  

=  3  m in u t e s .

=  a  »
C o n e  - - —  A .—  i =  i  „

C o n e = l  m in u te  =  1 g e o g ra p h ic a l m ile .

( 1 0  x  8 9 * 8 )* = $  d ista n ce  o f  m o o n .

( 3  x  1 0  x  8 9 8  ) * = f  x  3 * =  18 .

( 5  x  3  x  10  x  8 9 '8 ) * =  18  x  5 * = 2 2 5 0 .

10  c u b e s  o f  1 5 0  tim es c irc u m fe r e n c e = 2 2 , 5 0 0  d ia b m o e o f

m oon

= d is ta n c e  o f  B e lu s .

tV  c u b e -  -  =  , ,  M e r c u r y ;

or, -fc cu b e  o f  1 5 0  tim es c irc u m fe re n ce  =  1 5 0  t im e s  d istan ce 

o f  m o o n = d ista n ce  o f  M e r c u r y .

S h o u ld  d ia m e te r  o f  co n e = 2 9 * 1 6  u n it s ,  

c ircu m fe re n ce  w i l l =  9 1*6 .

1 0 0 0 x 2 9 * 1 6  =  2 9 1 6 0

D is ta n c e  o f  B e lu s  =  2 9 1 6 0 *

6 0 x 9 1 * 6  =  5 4 9 6

D is ta n c e  o f  M e r c u r y  =  5 4 9 0 *.

C u b e  o f  10 0 0  tim e s  d ia m e te r = d is ta n c e  o f  B e lu s .

C u b e  o f  60 tim es c irc u m fe r e n c e = d ista n ce  o f  M e r c u r y .

M e a n  d ista n ce  o f  M e r c u r y  m a y  b e  b e tw e e n  5 4 6 0 *  a n d  

5490*.

“  T h e r e  is a  c o n ica l h ill, c a lle d  T a g s h e r , in  W e s t e r n  

B a r b a r y ; n e a r  w h ic h , as  I  learn ed  fro m  th e  k a id , a r e  som e 

c u rio u s  ru in s. H e  d escrib ed  th em  as b e in g  th o s e  o f  a  la r g e  

ca stle , b u ilt  o f  e x tra o rd in a ry  m a teria ls , e v e r y  s to n e  o f  w h ic h  

b e in g  o f  su ch  a  size  th a t n o  h u n d red  m en  o f  m o d e r n  t im e s  

co u ld  m o v e  i t ;  som e o f  th e m , he sa id , w e re  a s  m u c h  a s  

tw e n ty  fe e t  sq u a re , and a b o u t fifteen  fe e t  h ig h .

H e  d e scr ib e d  th e  e n tra n ce  as h a v in g  b een  b lo c k e d  u p  b y  

e a rth  an d  sa n d , e x c e p t  in  o n e p la ce  th ro u g h  w h ic h  h e  e n te r e d
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a n d  p ro cee d e d  som e d ista n ce  u n d e r g r o u n d ; th e  p a ssa ge  b e

c o m in g  a t  la s t so n a rro w  th a t  h e  co u ld  n o t  a d v a n ce  fu rth e r , 

a lth o u g h  b y  l ig h t  h e  p e rce iv e d  i t  w a s  o f  y e t  g r e a te r  e x te n t. 

A t  a  sh o rt d ista n ce  from  th e  b u ild in g  la y  a  fla t  s to n e , w h ich  

he lifte d  u p , a n d  fo u n d  b en e a th  i t  a  p it , th a t , b y  h is  d e scr ip  - 

t io n , w a s  o f  a n  in v e r te d  c o n ica l fo r m : i t  w a s  e m p ty .”  
— {Hay.)

A t  th e  v il la g e  o f  S a lk e ld , on  th e  su m m it o f  a  h i l l ,  is  a  

la r g e  a n d  p e r fe c t  D r u id ic a l m o n u m en t, c a lle d  b y  th e  c o u n tr y  

p eo p le  L o n g  M e g  a n d  h e r  D a u g h te rs . A  c ir c le  o f  a b o u t 

e ig h ty  y a r d s  in  d ia m e te r  is fo rm ed  b y  m a ssy  sto n es, moBt o f  

w h ic h  rem ain  s ta n d in g  u p r ig h t . T h e s e  a re  s ix ty -s e v e n  in  

n u m b e r, o f  va r io u s  q u a litie s , u n h e w n  o r u n to u ch e d  w ith  a n y  

to o l, a n d  seem  b y  th e ir  fo rm  to  h a v e  b een  g a th e re d  from  th e  

su rfa ce  o f  th e  ea rth . S o m e  a re  o f  b lu e  an d  g r a y  lim esto n e, 

som e o f  g ra n ite , and  som e o f  flin ts . M a n y  o f  su ch  o f  th e m  

as a re  sta n d in g  m easu re fro m  tw e lv e  to  fifteen  fe e t in  g ir t ,  

a n d  te n  fe e t  h i g h ; o th e rs  a re  o f  an  in fe rio r  s ize . A t  th e  

so u th ern  sid e o f  th e  c irc le , a t  th e  d ista n ce  o f  e ig h ty - fiv e  fe e t  

fro m  its  n e a re s t m em b er, is  p la ce d  an  u p r ig h t  sto n e , n atu 

r a l ly  o f  a  sq u a re  form , b e in g  o f  re d  fre e sto n e , w ith  w h ich  

th e  c o u n try  a b o u t P e n r ith  a bo u n d s. T h is  sto n e, p la ce d  w ith  

o n e  o f  its  a n g le s  to w a rd s  th e  c irc le , is  n e a rly  fifte e n  fe e t in  

g ir t ,  an d  e ig h te e n  fe e t  h ig h , ea ch  a n g le  o f  its  sq u a re  

a n s w e rin g  to  a  ca rd in a l p o in t. I n  th a t p a rt o f  th e  c irc le  

m o st c o n tig u o u s  to  th e  co lu m n , fo u r  la r g e  sto n es a re  plaoed 

in  a  sq u a re  fo rm , as i f  th e y  h ad  co n s tru cte d  o r  su p p o rted  

th e  a l t a r ; an d  to w a rd s th e  ea st, w e s t , an d  n o rth , tw o  la r g e  

sto n es a re  p la ce d , a t  g r e a te r  d ista n ces from  ea ch  o th e r  th a n  

a n y  o f  th e  re st, as  i f  th e y  h ad  fo rm ed  th e  e n tra n ce s  in to  th is  

m y s t ic  ro u n d . W h a t  c re a te s  a sto n ish m en t to  th e  sp e c ta to r  

is , th a t  no su ch  sto n es, n o r  a n y  q u a r r y  o r  b ed  o f  sto n es, a re  

to  b e  fo u n d  w ith in  a  g r e a t  d ista n ce  o f  th is  p l a c e ; an d  h o w  

su ch  m assy  b od ies co u ld  b e  m o v ed , in  a n  a g e  w h en  w e  m a y  

su p p ose th e  m ech a n ica l p o w ers  w e r e  l i t t le  k n o w n , is  n o t 

e a s ily  to  b e  d eterm in ed .
D ia m e te r  o f  c irc le  =  a b o u t 80  y a r d s  =  24 0  fe e t  =  208 

u n its . D D 4
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C y lin d e r  h a v in g  h e ig h t  =  d ia m e te r  o f  b a s e  =  2 0 8  n u b s 

w ill

=  208*, Src. x  *7854 =  ^  c ir c u m f e r e n c e .

$  =  In scrib e d  sp h ere — „
-£ =  In s c r ib e d  co n e  —  «V »

I f  d ia m e te r= 2 3 8 ,  & c .,  fe e t , c ir c u m fe r e n c e  = 7 4 9  feet— 
648 u n it s = s id e  o f  b ase  o f  p y ra m id  o f  C h e o p s .

T h e n  c u b e  o f  c irc u m fe r e n c e = 6 4 8 * = - ^  d is t a n c e  o f  m oon.

4  c u b e s = d ista n ce  o f  m oon fro m  ea rth .

I f  d ia m e te r  = 2 0 8  u n its ,

208*, & c . = T | ?  c irc u m fe r e n c e .

( 1 0  x  2 0 8 , & c . / = V y V  = 80.
( 5  x  1 0  x  20 8 , & c .) * = 8 0  x  5 * =  10 0 0  c ir c u m fe r e n c e . 

C u b e  o f  5 0  tim es d ia m e te r =  10 0 0  c ir c u m fe r e n c e .

(6  x 5 x  1 0 x 2 0 8 ,  & c .) * =  1 0 0 0 x 6 * = 2 1 6 ,0 0 0 .

C u b e  o f 30 0  tim es d ia m e t e r = 2 1 6 ,000 c ir c u m fe r e n c e .

= d ista n ce  o f  B e la s .

P y r a m id  -  -  =  „  U r a n u s .

S h o u ld  d ia m e te r = 2 0 9  u n its ,

C irc u m fe re n ce  w i l l= 6 5 7 ,  & c .

6 57* , & c . =  y  c irc u m fe r e n c e . 

( 4 x 6 5 7 ) * = V , x 4 * = 1 6 0 .

9 cu b e s  o f  4  tim es c ircu m feren ce  o f  c i r c le  

=  14 4 0  c ircu m fe re n ce  o f  e a rth  

= d istan ce  o f  M e rc u ry .

(3  x  4  x  6 5 7 ) * =  16 0  x  3 * = 4 3 2 0  c irc u m fe re n ce .

10 0  c u b e s  o f  1 2  tim es c ircu m feren ce  o f  c ir c le ,

= 4 3 2 ,0 0 0  c ircu m fe re n ce  o f  ea rth  

= d ia m e ter  o f  o r b it  o f  B e lu s .

C irc u m fe re n c e  o f  c irc le , d iam eter 2 0 8 = 6 5 3 ,

2 0  x  6 5 3 = 1 3 ,0 6 0 .

D is ta n c e  o f  J u p ite r  =  13 ,0 4 0 *.

C u b e  o f  20  tim es c ircu m feren ce  =  d ista n ce  o f  J u p i t e r .  

C u b e  o f  5 0  tim es d ia m e te r = ^  d is ta n c e  o f  J u p i t e r .

C u b e  o f  10  d ia m e te r  = ( 1 0  x  1 ) * =  10*

C u b e  o f  4  c irc u m fe re n ce = ( 4  x  3 ’ 1 4 1 6 ) * =  1 2 -5 6 6 4 * .
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10*= 1000*
12-5* & c . =  2000

C u b e s  a re  as 1  : 2.

C u b e  o f  1 0  d ia m e te r  = y  c u b e  o f  4  c ircu m feren ce .

C u b e  o f  d ia m e te r  = i  »» i V  «
C u b e  o f  c irc u m fe r e n c e = 2  „  ^  d iam eter.

T h e  c u b e  o f  10  tim es d ia m e ter  b e in g  =  £  c u b e  o f  4  tim es 

c ircu m feren ce  m u st o n ly  b e  re g a rd e d  as an  a p p ro x im a tio n . 

N e ith e r  is  th e  cu b e  d e n o tin g  p la n e ta ry  d ista n ces  to  b e  o th e r

w ise  reg a rd e d .

W e  firs t u sed  th e  c u b e  fo r  p la n e ta ry  d ista n ces  in  a  ro u g h  

m a n n er o n ly , n o t h a v in g  ta b le s  fo r  th e  h ig h e r  n u m b ers, an d  

n o t th e n  e x p e c t in g  to  m a k e so g e n e ra l a  u se o f  th e se  e x p re s

sions. W h e n  a c c u r a te  m easu rem en ts o f  a n c ie n t m o n u m en ts 

h a v e  b een  m ad e, th e  ex p ressio n s  o f  p la n e ta r y  d ista n ces 

o u g h t a lso  to  b e  co rrecte d .

T h e  sam e o b serva tio n s  w ill  a p p ly  to

y  d iam e ter  = 2 * 5

c ircu m fe re n ce  =  1*256 & c . 

d ia m e te r  : „  :: 2 : 1 .

C u b e s  a re  as 8 I 1 .

C u b e  o f  10  d ia m e ter  = A  c u b e  o f  4  c ircu m feren ce

C u b e  o f  -j% c ir c u m fe r e n c e s  8 »  ^  d iam eter.

S e v e ra l D r u id ic a l  c irc le s , an d  o th e r  rem ain s o f  a n t iq u ity , 

a re  to  b e  Been in  th e  n e igh b o u rh o o d  o f  B la c k - c o m b ; th e  

m o st re m a rk a b le  o f  w h ic h  is  th e  D r u id ic a l  te m p le  c a lle d  

S u n k e n  K i r k ,  s itu a te d  in  th e  le v e l  p a r t  o f  a  w e t  m ea d o w , 

a b o u t a  m ile  ea st fro m  th is  m o u n tain . I t  is  a  c irc le  o f  lajrge 

sto n es, an d  is th u s  d escrib ed  b y  G o u g h  : —  “ A t  th e  e n 

tra n c e  a re  fo u r  la r g e  sto n es, tw o  p la ce d  on  ea ch  sid e a t  th e  

d ista n ce  o f  6 f e e t ; th e  la r g e s t , o n  th e  le ft-h a n d  sid e, is  5  

fe e t  6 in ch es in  c ircu m feren ce . T h r o u g h  th is  y o u  e n te r  in to  

a  c irc u la r  - area, 2 9  y a r d s  b y  30. T h e  e n tra n ce  is  n e a r ly  

s o u th -e a s t : on  th e  n o rth  o r  r ig h t-h a n d  sid e  is  a  h u g e  sto n e , 

o f  a  c o n ica l fo rm , its  h e ig h t n e a r ly  9 f e e t  O p p o site  th e  

e n tra n ce  is  n n o th er la r g e  sto n e , w h ic h  h as o n ce  b een  e re c t, 

b u t  h a s n o w  fa lle n  w ith in  th e  a r e a ; i t s  le n g th  is  8 f e e t  T o
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th e  le f t  h an d , to  th e  so u th -w e st, is  o n e, in  h e ig h t  7  fe e t , in  

c ircu m feren ce  1 1  fe e t  9  in ch es. T h e  a lta r  p r o b a b ly  sto o d  

in  th e  m id d le , as  th e re  a re  som e sto n es s till  to  b e  se e n , th o u g h  

su n k  d eep  in  th e  ea rth . T h e  c ir c le  is  n e a r ly  co m p le te , e x 

c e p t  on  th e  w e ste rn  s id e , w h e re  som e sto n e s  a re  w a n t in g ; 

th e  la r g e  sto n es a re  3 1  o r  3 2  in  n u m b er. T h e  o u tw a r d  p a rt 

o f  th e  c irc le , u p o n  th e  s lo p in g  g ro u n d , is  su rro u n d e d  w ith  a  

b u ttr e s s , o r  r u d e  p a v e m e n t o f  sm a ll sto n es, ra ise d  a b o u t  h a lf  

a  y a r d  fro m  th e  su rfa ce  o f  th e  ea rth . T h e  s itu a tio n  and 

a sp e ct o f  th e  D ru id ic a l te m p le  n e a r  K e s w ic k  is , in  e v e r y  

re sp e ct, sim ilar  to  th is , e x c e p t  th e  r e c ta n g u la r  re ce ss  form ed  

b y  te n  la r g e  sto n e s, w h ich  is  p e cu lia r  to  th a t  a t  K e s w i c k ; 

b u t  u p o n  th e  w h o le  ( I  th in k ), th e  p re fe re n c e  w ill  b e  g iv e n  to  

th is , ns th e  sto n es a p p e a r  m u ch  la rg e r , and  th e  c ir c le  m ore 

e n tire .”

I f  d ia m e te r  =  3 0  y a r d s  =  90 fe e t, c irc u m fe re n ce  =  2 8 1 

fe e t  =  1 sta d e =  2 4 3  u n its. T ra n sp o s e  2 an d  3 , o r  re a d  the

fig u r e s  b a c k w a rd s , and  3 4 2  is  ex p ressed , w h ic h , m u ltip lied__ a __ a
b y  2 , a n d  raised  to  th e  p o w e r  o f  2  =  6 84 , and 6 84 x  2 4 3  =  

c irc u m fe re n ce  o f  th e  earth .

T h u s  b y  m eans o f  a  c irc le , h a v in g  a  c irc u m fe re n ce  o f

1 sta d e , th e  D ru id s  co u ld  sh o w  th a t  th e  c irc u m fe re n ce  o f  the 
___s ---a

e a rth  e q u a lle d  6 8 4  sta d es, o r  6 8 4  x  2 4 3  u n its.

O r  c ircu m fe re n ce  o f  c ir c le  c irc u m fe re n ce  o f  th e  ea rth

:: 1 : 684*.

C irc u m fe re n c e  =  1 s ta d e = 2 4 3  u n it s ;  2 4 3  tran sp o sed , b y  

p la c in g  3  th e  firs t, =  3 2 4 ;  an d  3 2 4  x  2 =  648 =  sid e  o f  base 

o f  p y ra m id  o f  C h e o p s ;  th e  c u b e  o f  w h ic h = 6 4 8 s = ±  d ista n ce  

o f  th e  m oon.

4  cu b e s  =  4  x  6 48s =  d ista n ce  o f  th e  m oon fro m  th e  

ea rth .

C u b e  o f  c irc u m fe re n ce  o f  c irc le  =  2 4 3 * = £  c irc u m fe re n ce  

o f  th e  ea rth .

C u b e  o f  tw ic e  c irc u m fe re n ce  o f  c ir c le  =  c irc u m fe re n ce  

o f  th e  ea rth .

C u b e  o f  1 2 0  tim es c irc u m fe re n ce  o f  c irc le  =  c u b e  o f  

1 2 0  sta d es =  c u b e  o f  B a b y lo n  =  d is ta n ce  o f  B e lu s .



BLACK-COMB CIBCLE. 4 1 1

T h e  c irc u m fe re n ce  o f  c ir c le  a t  B la c k -c o m b  =  th e  h e ig h t  

o f  th e  to w e r  o f  B e lu s .

D ia m e te r  2 9  y a r d s  =  7 5 -2 u n its.

C y lin d e r  h a v in g  h e ig h t  =  d ia m e te r  o f  b a se  =  7 4  u n its  

w il l  =  1 d e g re e  =  -j-J-y c irc u m fe re n ce  

S p h e re  =  i  =  i  „

C o n e  =  i  =  i  „

C irc u m fe r e n c e  o f  c irc le , d ia m e te r  75*2 u n its  =  2 3 6  & c .,  

sh o u ld  c irc u m fe re n ce  =  23 9 .

4 0  x  2 3 9  =  9 56 0  

d ia m e te r  o f  th e  o r b it  o f  th e  ea rth  =  9 56 0 s.

C u b e  o f  4 0  tim e s  c ircu m fe re n ce  =  d ia m e te r  o f  th e  o rb it  o f  

th e  ea rth .

C u b e  o f  3  tim es 40  tim es c ircu m fe re n ce  o f  2 4 3  u n its  

=  d ista n ce  o f  B e lu s  

S p h e re  =  „  N e p tu n e

P y r a m id  =  „  U r a n u s

=  d ia m e te r  o f  th e  o r b it  o f  S a tu rn .

D ia m e te r  o f  c irc le  =  2 9  y a r d s  =  8 7  fe e t =  7 5  2  u n its

c ircu m fe re n ce  =  23 6  „

2 3 5 s & c . =  d ista n ce  o f  th e  m oon 

( 1 0  x  2 3 5  & c .) 3 =  =  12

( 5  x  10  x  2 3 5  & c.)»  =  1 2 x 6 »  =  150 0 .

5  cu b e s  o f  5 0  tim e s  c ircu m fe re n ce  =  7 5 0 0  d ista n ce  o f  m oon

=  d ista n ce  o f  U r a n u s  

1 5  c u b e s  „  „  =  , ,  B e lu s .

D ia m e te r  o f  c irc le  =  3 0  y a rd s  =  90 fe e t  =  7 7 ‘8 u n its

c irc u m fe re n ce  =  2 4 4  „

243* =  i  c ircu m fe re n ce  

(2  x  243)» = 1  „

( 1 0  x  2  x  243)» =  1000.

C u b e  o f  20  tim es c ircu m fe re n ce  o f  c irc le

=  10 0 0  tim e s  c ircu m fe re n ce  o f  th e  e a rth  

=  d ista n ce  o f  S a tu rn  

=  „  U r a n u s

—  g-j-y ti B e lu s .



4 1 2 THE LOST SOLAR 8YST EH DISCOVERED.

(3 0  x  2  x  2 4 3 ) * = 1  x  3 0 * = 2 7 0 0 0 .

C u b e  o f  60 tim e s  c irc u m fe re n ce  o f  c irc le

=  2 7 0 0 0  tim es c irc u m fe re n ce  o f  th e  e a r th  

=  1 0  tim es d ista n ce  o f  V e n u s .

(6 0  x  2 x  2 4 3 ) * = 1  x  6 0 * = 2 1 6 0 0 0 .

C u b e  o f  1 2 0  tim es c ircu m fe re n ce  o f  c irc le

=  2 16 0 0 0  tim es c ircu m fe re n ce  o f  th e  e a r th  

=  d ista n ce  o f  B e lu s .

C u b e  o f  tw ic e  c ircu m fe re n ce  o f  c irc le  =  c ir c u m fe r e n c e  o f  

th e  earth .

. D ia m e te r  o f  c ir c le  =  2 9  y a r d s  =  8 7  fe e t  =  7 5 * 2 2  u n its

i f  =  7 5 -8 4  

c irc u m fe re n ce  = 2 3 8 * 3 5 .

1 0 0 x 7 5 * 8 4  =  7 5 8 4  

d ista n ce  o f  th e  ea rth  =  758 4 *.

4 0  x  238*5 =  9 54 0

d ia m e te r  o f  th e  o r b it  o f  th e  e a rth  =  9540*.

C u b e  o f  10 0  tim es d ia m e te r  =  d ista n ce  o f  th e  e a r th

C u b e  o f  4 0  tim es c ircu m fe re n ce  =  d ia m e te r  o f  th e  o rb it  

o f  th e  ea rth .

T h e  cu b e s  a re  as  1 : 2.

T h e r e  is  a  D r u id ic a l  c irc le  on  th e  su m m it o f  a  b o ld  and  

co m m a n d in g  e m in en ce  c a lle d  C a s t le - R ig g , a b o u t a  m ile  and  

a  h a l f  on  th e  o ld  road, le a d in g  from  K e s w ic k , o v e r  th e  h ills  to  

P e n r ith . C a s t le - B ig g  is  th e  ce n tre -p o in t o f  th re e  v a lle y s  

th a t  d a rt im m ed ia te ly  u n d e r  i t  fro m  th e  e y e , a n d  w h o se  

m o u n ta in s fo rm  p a rt o f  a n  a m p h ith e a tre  w h ich  is  co m p le te d  

b y  tho se o f  B o rro w d a le  o n  th e  w e st, an d  b y  th e  p re c ip ice s  o f  

S k id d a w  an d  S a d d le b a ck  c lo se  on th e  n orth . S u c h  sec lu sio n  

an d  s u b lim ity  w e re  in d eed  w e ll  su ite d  to  th e  d a rk  an d  w ild  

m y ste r ie s  o f  th e  D ru id s .

T h e  c irc le  a t  p rese n t co n sists o f  a b o u t fo r ty  sto n es, o f  

d ifferen t sizes, a ll, o r  m o st o f  th e m , o f  d a rk  g r a n i t e ; th e  

h ig h e st a b o u t sev en  fe e t , sev era l a b o u t fo u r , an d  o th ers  c o n 

sid era b ly  less. T h e  form  m a y  w ith  m ore p r o p r ie ty  b e  c a lle d  

a n  o v a l, b e in g  3 5  y a r d s  in  on e d ire ctio n , a n d  3 3  y a r d s  in
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a n o th er, in  w h ich  re sp e ct i t  assim ilates e x a c t ly  to  th a t  o f  

R o ll ic k , in  O x fo r d s h ir e ; b u t  w h a t d istin g u ish e s  th is  from  a ll 

o th e r  D r u id ic a l  rem ain s o f  a  s im ila r  k in d  is  th e  re c ta n g u la r  .  

en c lo su re  o n  th e  e a stw a rd  sid e o f  th e  c irc le , in c lu d in g  a  sp ace  

o f  a b o u t e ig h t  fe e t b y  fo u r.

D ia m e te r s  =  3 5  b y  3 3  y a rd s ,

=  1 0 5  b y  99 fe e t,

=  9 0-75 b y  85-6  u n its.

C irc u m fe re n c e  o f  c irc le , d ia m e te r  90 =  28 3 & c . u n its ,

,,  ,,  , ,  „  85 =  2 6 7  , ,

283* & c . =  £  c ircu m fe re n ce ,

266* & c , =  l  „

C u b e  o f  c irc u m fe re n ce  o f  g r e a te r  d ia m e ter

=  $ c irc u m fe re n ce  o f  th e  ea rth . 

C u b e  o f  c ircu m fe re n ce  o f  le ss  d ia m e te r

=  ^  c ircu m fe re n ce  o f  th e  ea rth . 

C u b e  o f  5  tim es g r e a te r  c ircu m fe re n ce

=  x  5 * = 2 5 = 5 *  circu m feren ce . 

C u b e  o f  6 tim es le ss  c ircu m feren ce

=  -J- x  63=  36  =  6 s c ircu m feren ce . 

C u b e  o f  60 tim es g r e a te r  c ircu m fe re n ce

=  y  x  6 0 * = £  2 16 0 0 0  c ircu m fer.

=  £  d ista n ce  o f  B e lu s .

C u b e  o f  60 tim es less c ircu m feren ce

=  } x  603= a  2 16 0 0 0  c ircu m fe r .

=  ^  d is ta n c e  o f  B e lu s ,

=  d is ta n ce  o f  S a tu rn .

S u m  o f  2  c ircu m feren ce s  =  2 8 3  +  2 6 6  =  5 4 9  u n its ,

m ean  =  2 7 9  & c .

2 7 9 s & c . =  -fa d ista n ce  o f  th e  m oon,

—  M  =  f  rad iu s o f  th e  ea rth .

C u b e  o f  m ean  =  £ rad iu s o f  th e  ea rth .

C u b e  o f  1 0  tim es m ean , o r  o f  5  tim es sum  

=  ( 1 0  x  2 7 9  & c .)*  =  -ig-gA  s= 20  d ista n ce  o f  th e  m oon.
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2 0  cu b e s  o f  1 0  tim e s  m ea n , 

o r  o f  5  tim e s  su m ,

=  20  x  20  =  40 0 d ista n ce  o f  th e  m oon,

=  d ista n ce  o f  th e  ea rth ,

30  c u b e s  =  d ista n ce  o f  M a rs .

S u m  o f  2 d iam e ters =  9 0 + 8 5  =  1 7 5  u n its.

175* & c . =  ¿ f a  d ista n ce  o f  th e  m oon.

(io x 175 & c.y  = yyy = 5.
C u b e  o f  1 0  tim es su m  o f  2  d iam e ters 

=  5  tim es d ista n ce  o f  th e  m oon.

C u b e  o f  20  tim e s  sum  o f  2  d ia m e ters  

=  4 0  tim es d ista n ce  o f  th e  m oon,

=  -fa d ista n ce  o f  th e  ea rth .

O r , 10  cu b e s =  4 0 0  d ista n ce  o f  m oon =  d is ta n c e  o f  e a r th .

A t  W e s t  K e n n e t ,  in  W ilt s h ir e ,  th e re  is  a  k in d  o f  w a lk  

a b o u t a  m ile  lo n g , w h ich  w a s  o n ce  en clo sed  w ith  la r g e  s to n e s : 

o n  o n e sid e th e  en clo su re  is  b ro k en  d o w n  in  m a n y  p la ce s , an d  

th e  sto n es ta k e n  a w a y ; b u t  th e  o th e r  sid e is  a lm o st e n tire . 

O n  th e  b ro w  o f  th e  h ill  n ea r  th is  w a lk  is a  ro u n d  tr e n c h , 

e n c lo s in g  tw o  c irc le s  o f  sto n es, on e w ith in  a n o t h e r : th e  sto n es 

a re  a b o u t 5  fe e t in  h e ig h t ; th e  d iam e ter  o f  th e  o u te r  c irc le  

12 0  fe e t, and o f  th e  in n er, 4 5  feet. A t  th e  d is ta n ce  o f  a b o u t 

24 0  fe e t  from  th is  tren ch  h a v e  b een  fo u n d  g r e a t  q u a n tit ie s  o f  

h u m an  b o n es, su p posed  to  h a v e  b een  th o se o f  th e  S a x o n s  a n d  

D a n e s  w h o  w e re  sla in  a t  th e  b a tt le  o f  K e n n e t ,  in  10 0 6 .

D ia m e te r  o f  th e  o u te r  c irc le  =  12 0  fee t,

=  10 4  u n its , sa y  =  1 0 6 .

C y lin d e r  h a v in g  h e ig h t =  d ia m e ter  o f  base w ill

=  106* & c. x  *7854,

=  3 d eg re es.

In scrib ed  sp h ere  =  f  o f  3 =  2.

In scrib e d  co n e =  ^  o f  3  =  1.

D ia m e te r  o f  in n e r  c irc le  =  4 5  feet.

C irc u m fe re n ce  =  1 4 1  fe e t =  A g ta d e  =  1 2 1 -5  u n its .

T w ic e  c ircu m fe re n ce  =  2 x 1 2 1 - 5  =  2 4 3  =  3 5.

2 4 3  tran sposed  =  34 2 .
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3 4 2  x  2 =  684.

684* =  c irc u m fe re n ce  in  etudes.

684* x  2 4 3  =  c ircu m fe re n ce  in  u n its.

C irc u m fe re n ce  o f  c irc le  =  i  stad e.

2  c ircu m feren ce  —  1 stade.

=  sid e  o f  to w e r  o f  B e l  us.

C u b e  =  i  c ircu m feren ce  o f  th e  ea rth . 

C u b e  o f  4  tim es c ircu m fe re n ce  =  c u b e  o f  2 sid es o f  to w e r  

=  cu b e  o f  sid e o f  sq u are  en c lo su re  o f  th e  to w e r  =  c ircu m 

fe re n ce  o f  th e  e a rth .

D ia m e te r  =  4 5  fe e t  =  3 8 '9  u n its.

C y lin d e r  h a v in g  h e ig h t =  d ia m e ter  o f  base =  3 9  & c . u n its

w il l  =  j-Jss  c ircu m fe re n ce  =  9 m in u tes.

S p h e re  =  ■ §■ =  y a V o  »  —  6 , ,

C o n e  =  J =  t »Vo »  ~  3 „

1 m in u te  =  1 g e o g ra p h ic a l m ile.

O r , c y lin d e r  h a v in g  h e ig h t =  d ia m e te r  o f  b ase  =  3 7  u n its  

w i l l  =  -L d eg re e .

S p h e re  =  ^  „

C o n e  =  -Jx „
D ia m e te r  o f  o u te r  c irc le  =  10 4  u n its.

104* & c . =  Yirw c ircu m feren ce .

( 1 0  x  10 4  & c.)»  =  V W  =  10  »
o r, 1044* =  10  c ircu m feren ce ,

and 1028 * =  d ista n ce  o f  th e  m oon.

T h e  tra n sv erse  an d  c o n ju g a te  d iam e ters o f  th e  D ru id ic a l 

c irc le s  are  o ften  s ta te d  as d iffe r in g  from  each  oth er.

I f  on e d ia m e te r  o f  th e  o u te r  c irc le  o f  W e s t  K e n n e t  

=  104*4 u n its, cu b e  o f  10  tim es d ia m e ter  =  10  tim es c ircu m 

fe ren ce  o f  th e  ea rth .

I f  th e  o th er d ia m e te r  =  102-8 u n its , cu b e  o f  10  tim es th is  

d iam eter =  d ista n ce  o f  th e  m oon.

D ia m e te r  o f  o u te r  c irc le  =  1 2 0  fe e t  =  10 3 -75  u n its.

C irc u m fe re n ce  =  3 2 6  ,,

4 0  x  326  =  13 0 4 0 .

D is ta n c e  o f  J u p ite r  =  13040*
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C u b e  o f  4 0  tim es c irc u m fe re n ce  =  d ista n ce  o f  J u p ite r .  

C u b e  o f  100 t im es d ia m e te r  =  a  d is ta n c e  o f  J u p it e r .  

D ia m e te r  o f  in n e r  c irc le  =  4 5  fe e t  =  38*9 u n its .

C irc u m fe re n c e  = 1 2 2  , ,

300 x  1 2 2  =  36600.

D ia m e te r  o f  o rb it  o f  B e lu s  =  3660 0*.

C u b e  o f  30 0  tim es c ircu m fe re n ce  =  d ia m e te r  o f  o r b it  o f  

B e lu s .

122* =  -3-^5. d ista n ce  o f  m oon.

( 1 0 x 122) » =  V W  =  Y *
(6  x  10  x  12 2 )*  =  V  x  6» =  360.

C u b e  o f  60 tim es c ircu m feren ce  =  3 6 0  d ista n ce  o f  m oon .

(5  x  6 x  1 0  x  122)»  =  3 6 0  x  5» =  450 0 0 .

C u b e  o f  30 0  tim e s  c irc u m fe re n ce  =  4 5 0 0 0  d is t. o f  m oon ,

=  diam . o f  o r b it  o f  B e lu s .

C u b e  o f  c ircu m fe re n ce  =  -g-J-g d ista n ce  o f  th e  m o o n ,

=  =  -Jg rad iu s o f  th e  e a rth .

C u b e  o f  10  t im es c ircu m feren ce  =  1 ° g °  =  1 0 0  r a d iu s  o f  

th e  earth .

C u b e  o f  y  x  30 0  tim es d ia m e te r  =  d ista n ce  o f  B e lu s .  

D ia m e te r  o f  o u te r  c ir c le  =  120 fe e t  =  10 3*75 u n its , 

C irc u m fe re n c e  =  32 6  „

I f  c irc u m fe re n ce  o f  a  c ir c le  =  3 2 4  & c . u n its,

324* & c . =  ^  c ircu m fe re n ce ,
( 1 0  x  3 2 4  & c .) 3 =  ¿ f a i l  =  300.

C u b e  o f  10  tim es c ircu m fe re n ce  =  30 0  c ircu m f. o f  e a r th .

( 4  x  1 0  x  3 2 4  & c.)*  =  300 x  4» =  19 2 0 0 .

C u b e  o f  4 0  tim es c ircu m fe re n ce  =  19 2 0 0  c irc u m fe r e n c e .

D is ta n c e  o f  J u p ite r  =  19 6 3 6  „

I f  c irc u m fe re n ce  o f  a  c irc le  =  3 2 4  u n its ,

4 0  x  3 2 4  =  12 9 6 0

12 9 6 *  =  6 1S =  d ia m e te r  o f  o rb it  o f  th e  m o o n .

( 1 0  x  12 9 6 )*  =  1000 d iam eters

=  2000 d ista n ce  o f  th e  m oon .

D is ta n c e  o f  J u p it e r  =  2 0 4 5  „  '
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Cube of 40 times circumference = 2000 distance of moon; 
but if circumference = 326,
the cube of 40 times circumference = distance of Jupiter; 
.'.cube of 100 times diameter = J distance of Jupiter.

T h e  w a lk  is  a b o u t a m ile  in  le n g th .

1 mile = 18*79 stades = 4566 units, 
if = 4770 „

Then, cube of length = 4770* = -J- distance of earth.
C u b e  of 2 le n g th  = 9540* = $ = 2 „

= diameter of orbit of the earth.

If = 4345,
2 x 4345 = 8690.

C u b e  of tw ic e  le n g th  = 8690* = d ista n ce  of M a rs.

T h e  tw o  g r e a t  D r u id ic a l tem p les o f  A v e b u r y  a n d  S to n e 

h e n g e  a re  b o th  in  W ilts h ir e .

T h e  m oun d a t  A v e b u r y ,  a cc o rd in g  to  S tu c k e le y , is  in  a  

s itu a tio n  th a t  seem s to  le a v e  n o  d o u b t th a t  i t  w a s  o n e o f  th e  

co m p o n en t p a rts  o f  th e  g ra n d  tem p le.

T h is  a rtific ia l m o u n d  o f  e a rth  is  c o n ic a l, a n d  c a lle d  S i l-  

b u ry  h i l l ; i t  is  th e  la r g e s t  tu m u lu s  in  E u ro p e , and  on e w o r th y  

o f  com p ariso n  w ith  th o se  m en tio n ed  b y  H o m e r, H e ro d o tu s , 

a n d  o th e r  a n c ie n t w r ite rs .

The circumference of the hill, as near the base as possible, 
measures 2027 feet; the sloping height, 316 feet; the per
pendicular height, 170 feet; and the diameter of the top 120 
feet. This artificial hill coverB the space of 5 acres and 34 
perches. A proof that this wonderful work was raised 
before the Roman-British period is furnished by the Roman 
road from Bath to London, which is straight for some dis
tance, till it reaches the hill, where it diverges to the south 
to avoid it, and then again continues its direct course. 
Many barrows are found in the neighbourhood, one of which 
the Roman road just mentioned has cut through. Other 
Druidical remains are found around Avebury, including 
circles, cromlechs, and stones erect, confirming the impres-
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■ ion th a t th is  p la c e  m u s t h a r e  b e e n  th e  g r e a t e s t  a n d  most 

im p o rta n t o f  th e  k in d  in  B r ita in . N o  m a r k s  o f  to o ls  are 

a n y w h e r e  v is ib le  on th e  sto n es o f  A v e b u r y ; t h e y  w e r e  s e t  np 

in  th e ir  ru d e  n a tu ra l g ra n d e u r. T w o  c ir c le s  o f  s to n e s , not 

c o n c e n tr ic , a re  en clo sed  b y  a  g r e a t  o ir c le  o f  s t o n e s ; a  very  

d ee p  c irc u la r  tren ch  w a s d u g  w ith o u t th e s e  s to n e s . T h e 

in n e r  slop e o f  th is  b an k  m ea su res 80 fe e t, a n d  c irc u m fe re n ce  

a t  th e  to p  w a s 4 4 4 2  f e e t ; th e  a re a  th u s  e n c lo s e d  w a s  about 

28 a cres.

Silbury Hill. {Fig. 7 9 .)

H e ig h t  to  p la tfo rm  =  1 7 0  fe e t  =  1 4 7  u n its .

C irc u m fe re n ce  o f  b ase  = 2 0 2 7  „  = 1 8 2 8  „  .

D ia m e te r  , ,  =  6 4 5  „  =  5 5 7  „  .
D ia m e te r  o f  p la tfo rm  =  1 2 0  „  =  10 4  , ,  .

S a y , o r ig in a lly  = 1 1 5  .

H e ig h t  to  a p e x  o f  e x te rn a l co n e , a cc o rd in g  to  th e s e  d a ta , 

w ill  =  18 6  u n its.

H e ig h t  x  a re a  base,

=  18 6  & c . x  5 5 7 * x  * 7 8 5 4 =  £ c irc u m fe re n ce .

E x t e r n a l  co n e  =  £ o f  £ =  -fc , ,  .

T h e  in tern a l co n e  w ill  h a v e  th e  a p e x  in  th e  c e n tr e  o f  th e  

p la tfo rm , h e ig h t to  a p e x  =  h e ig h t  to  p la tfo rm , an d  d ia m e te r  

o f  base =  d ia m e te r  o f  b ase  o f  e x te r n a l co n e , le ss  d ia m e te r  

o f  p la tfo rm  = 5 5 7  —  1 1 5  =  4 4 2  u n its.

H e ig h t  x  a re a  o f  base

=  148  x  4 4 2 ’  x  *7854 =  £ c ircu m feren ce .

In te r n a l co n e £ o f  £ =  -Jj- , ,  .
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T h e  t ir o  co n es w i l l  b e  as i V  • tV  c ircu m feren ce .

:: 1 : 2 „  . 
a n d  th e  con es w ill  b e  s im ilar.

C u b e  o f  h e ig h t  to  a p e x  o f  e x te r n a l co n e  =  186 * & c . 

= ToVo d ista n ce  o f  th e  m oon.

C u b e  o f  h e ig h t  to  a p e x  o f  in te rn a l co n e  =  c u b e  o f  h e ig h t  

to  p la tfo rm  =  148* =  t di s t ance  o f  th e  m oon.

T h e  c u b e s  o f  th e  h e ig h ts  o f  th e  t w o  co n es a re  as 

: d ista n ce  o f  th e  m oon, as  1 : 2.

E x te r n a l co n e less  in te rn a l co n e

=  d ifferen ce  o f  cones,

=  th e  sides o f  th e  h o llo w  con e,

=  th e  h o llo w  co n e ,

=  th e  in te rn a l co n e ,

=  yig- c irc u m fe re n ce  =  2 4  d eg rees,

w h ic h  is  th e  rec ip ro ca l o f  th e  to w e r  o f  B e lu s .

F o r  th e  to w e r  =  -Jy c ircu m fe re n ce  = 1 5  d eg re es.

T h e  to w e r  =  £  in te rn a l cone.

In c lin e d  side o f  in te rn a l co n e  =  2 6 6  u n its.

C u b e  o f  side =  266* & c . =  ^  c ircu m feren ce .

T h e  in c lin e d  side o f  in te rn a l co n e  w ill  e q u a l s lo p in g  sid e 

o f  h ill.

In c lin e d  sid e  o f  in te rn a l co n e =  2 6 6  u n its  =  308 f e e t  

S lo p in g  sid e b y  m e a su rem en t = 3 1 6  fee t.

In c lin e d  sid e o f  e x te rn a l co n e =  s lo p in g  sid e o f  h i l l  co n - 

tin n e d  to  a p e x  =  3 3 5  & c . u n its ,

a n d  3 3 5 * & c . c i r c u m f e r e n c e .

C u b e s  o f  th e  in c lin e d  sid es o f  th e  tw o  co n es a re  as

£  : £  c ircu m fe re n ce , 

as  l . * 2 .

T h e  c u b e s  o f  th e  d ia m e te rs  o f  th e ir  bases a re  in  th e  sam e 

ra tio .

C u b e  o f  3 tim es c irc u m fe re n ce  o f  b a se  o f  e x te rn a l co n e 

=  (3  x  18 2 8 )* =  5484*,

=  d is ta n ce  o f  M e r c u r y , 
m
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C u b e  o f  3  tim es c ircu m fe re n ce  o f  b a se  o f  in t e r n a l  cone 

=  £  d ista n ce  o f  M e rc u ry .

C u b e  o f  10  tim es h e ig h t o f  in te rn a l co n e  =  ( 1 0  x  1 4 8  A c.)*  

=  f  gg g  =  3  d ista n ce  o f  m oon.

5 0  c u b e s  =  1 5 0  d ista n ce  o f  m oon.

=  d ista n ce  o f  M e r c u r y .

C u b e  o f  10  tim es h e ig h t  o f  e x te rn a l co n e

=  ( 1 0  x  1 8 6 & c.)*  =  * g g g  =  6 d is ta n ce  o f  m o o n .

2 5  cu b e s  =  1 5 0  d ista n ce  o f  th e  m oon.

=  d ista n ce  o f  M e rc u ry .

A  co n ica l h ill, h a v in g  d ia m e ter  o f  b ase  =  2 3 1 7  u n it s ,  and 

h e ig h t  to  a p e x  =  7 7 3  u n its , w ill  =  d ista n ce  o f  th e  m o o n .

T h e  in tern a l sim ilar  co n e , h a v in g  d ia m e te r  o f  b a s e  =  10 9 1  

u n its , an d  h e ig h t  to  a p e x  =  3 6 4  u n its , w ill  =  c irc u m fe r e n c e  

o f  th e  e a rth . Fig. 80.

F ig . 80.

T h e  a p e x  o f  th e  in te rn a l co n e w ill  b e  in  th e  c e n t r e  o f  th e  

p la tfo rm  o f  th e  tru n ca te d  cone.

A s  th e re  a re  m a n y  la r g e  m oun ds, b o th  in  A s i a  a n d  A m e 

r ic a , w ith  c irc u la r  o r  re c ta n g u la r  bases, p o s s ib ly  o n e  m a y  b e  

fo u n d  to  rep re se n t th e  d ista n ce  o f  th e  m oon c o m b in e d  w ith  

th e  c ircu m fe re n ce  o f  th e  earth .

I f  th e  m oun d be c irc u la r  th e  d ia m e te r  o f  b a s e  s h o u ld  =  

2 3 1 7  u n its  =  9 '1 7  stad es

=  m ile  E n g lis h  n e a rly .

H e ig h t  to  p latfo rm  =  3 6 4  u n its

=  4 2 1  fe e t  E n g lis h .

M a n y  c irc le s , l ik e  th e  D r u id ic a l, a re  su rro u n d ed , b y  s lo p 

in g  e n tren ch m e n ts , or raised  em b a n k m en ts, p r o b a b ly  to  

rep re se n t th e  fru stu m  o f  a  co n e , w h ich  w o u ld  r e q u ir e  le s s  

la b o u r  th a n  th e  co n stru ctio n  o f  an a rtific ia l m o u n d , t h o u g h
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in  th is  case  a d v a n ta g e  w o u ld  l ik e ly  b e  ta k e n  o f  a  n a tu ra l h ill ,  

b y  fo r m in g  i t  in to  th e  r e q u ire d  d im en sion s.

I f  th e  h e ig h t  a n d  sid es o f  b ase  w e r e  re d u ce d  to  \  th e  d i

m en sion s o f  th e  su p p o sed  co n ica l m o u n d , th e  o o n ten ts w o u ld  

b e  re d u ce d  to  -fa th e  sup posed  c o n t e n t s ; b u t  th e  p ro p o rtio n  

o f  th e  d is ta n ce  o f  th e  m oon to  th e  c ircu m fe re n ce  o f  th e  e a rth  

w o u ld  rem ain .

A t  M o u n t  B a r k a l ,  in  U p p e r  N u b ia , la t . 18 ° 25', th e re  w a s  

o n ce  a  c it y  : th e  rem ain s p ro v e  i t  to  h a v e  b een  an  a n c ie n t es

ta b lish m e n t o f  priests, w h o  po ssessed  a  k in d re d  w o rsh ip  to  

th a t  o f  E g y p t .  T h e  te m p les  la y  b e tw e e n  th e  m o u n ta in  a n d  

th e  N ile .

I t  is  n o t sa id  w h eth er th e  sid es o f  M o u n t B a r k a l  a re  c ir 

c u la r  o r  re c ta n g u la r .

T h e  h e ig h t  co rresp o n d s to  th e  h e ig h t  o f  th e  su p p o sed  

m o u n d , o r  tr u n c a te d  co n e , th e  c irc u m fe re n ce  o f  w h ic h  

w o u ld  =  1£  m ile .

T h e  p e c u lia r  fo rm  o f  M o u n t  B a r k a l, s a y s  R u p p e l, m u st 

h a v e  fix e d  a tte n tio n  in  a ll  ages. F r o m  th e  w id e  p la in  th e re  

arises u p  p e rp e n d ic u la r ly  on  a ll sid es a  m ass o f  san d sto n e, 

n e a rly  4 0 0  fe e t  h ig h , a n d  a b o u t 2 5  m in u te s  in  c irc u it . T h e  

u n u su a l sh a p e  o f  th e  m o u n ta in  m u st h a v e  b eco m e s t i l l  

fu r th e r  a n  o b je c t  o f  c u r io s ity , fro m  th e  p h en o m en a w ith  

w h ic h  i t  is  co n n ecte d . T h e  c lo u d s, a ttra c te d  fro m  a ll  a ro u n d  

to  th is  iso la te d  m ass, d escen d  in fr u it fu l  s h o w e r s ; a n d  h en ce  

w e  n eed  h a rd ly  w o n d e r  i f ,  in  a n c ie n t tim es, i t  w a s  b e lie v e d  

th a t  th e  g o d s h e re  p aid  v is its  to  m an , a n d  h e ld  co m m u n io n  

w ith  h im . T e m p le  rose a fte r  t e m p le ; a n d  w h o  can  s a y  h o w  

fa r  m a n y  a  d ev o te e  cam e to  a s k  a d v ice  o f  th e  o ra c le  ?

T h e  c ir c u it  o f  2 5  m in u te s  w o u ld  b e  a b o u t 1 m ile .

T h e  sid es o f  M o u n t B a r k a l  a re  p e rp en d icu la r.

H e ig h t  to  p la tfo rm  \  d ia m e te r  o f  b ase  o f  co n e 

=  3 6 4  x  2 3 1 7 * ,

w h ic h  w i l l  lie  b e tw e e n  1 0  c ircu m fe re n ce  

a n d  d ista n ce  o f  m oon 9*55 „

S o  b y  a  s lig h t  re d u ctio n  o f  base an d  h e ig h t  w e  sh a ll h a v e  a solid  sq u a re  te rra c e , h a v in g  a  h e ig h t  o f  4 2 1  fe e t  =  d ista n ce  

o f  m oon . E s a
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P e rp e n d ic u la r  h e ig h t  o f  M o u n t  B a r k a l  =  « b o o t  4 0 0  fe e t .

Fig. 8 1 .  I f  th e  sq u a re  te rra ce  x  d is ta n c e  o f  t h e  m o o n , and 

i f ,  upon  th e  p la tfo rm , a  c o n e  b e  m a d e s im ila r  a n d  e q u a l  to 

th e  co n e  a t  th e  b ase , th e n  w e  sh a ll h a r e  a  s q u a r e  te rra ce  

=  d ista n ce  o f  t h e  m oon , an d  c o n e  o n  th e  p la tfo r m  =  c irc u m 

fe re n ce  o f  th e  e a rth .

Fig. 81.

T h e  h e ig h t o f  th e  co n e  w ill  e q u a l h e ig h t  o f  t e r r a c e .

T h e  A s s y r ia n  m ou n d  o f  K o y u n jik ,  a t  N in e v e h ,  is  2 5 6 3  

y a r d s  in  le n g th , n e a r ly  =  l i  m ile  E n g lis h .

I f  a  sq u a re  m o u n d  o r  te rra c e  had th e  s id e  =  2 5 6 3  y a r d s

=  6 6 3 8  u n it s  

a n d  h e ig h t  =  1 2  & c .

th e  c o n te n t w o u ld  =  d ista n ce  o f  th e  m oon.

T h e  m o u n d  o f  K d y u n jik  is  b o u n d ed  b y  a  d itc h , w h ic h , lik e  

th e  ra m p a rt, e n c irc le s  th e  w h o le  ru in s.

L a y a r d ,  in  som e rem a rk s  on h is re c e n t re se a rch e s  a t  N in e 

v e h , s ta te s , th a t  th e  d a te  o f  th e  ru in s  d isco v e re d  w a s  s t i l l  a  

m y s te r y , b a t  th e re  co u ld  b e  n o  d o u b t o f  th e ir  e x tr e m e  a n 

t iq u ity .  H e  w o u ld  afford  on e p r o o f o f  i t ;  th e  e a r lie s t 

b u ild in g s  in  N in e v e h  w ere  b u rie d , an d  th e  e a rth  w h ic h  h ad  

a cc u m u la te d  o v e r  th em  h ad  been  u sed  as a  b u r ia l-p la c e  b y  a  

n atio n  w h o  h a d  liv e d  70 0  y e a rs  b efo re  C h r is t . P r o b a b ly  

th e  b u ild in g s  d a te d  from  12 0 0  y e a r s  b e fo re  C h r is t .  T h e  

room s w e re  lin e d  w ith  slab s o f  m a rb le , co vered  w it h  b as

re lie fs , w h ic h  w e re  jo in e d  t o g e t h e r .b y  d o u b le  d o v e ta ils  o f  

iro n . T h e  d o o rw a y s  w e re  flan k ed  b y  w in g e d  fig u r e s  o f  

g r e a te r  h e ig h t  th an  th e  s la b s ; on a ll  th e se  f ig u re s  w a s  th e  

m a rk  o f  b lo o d , as i f  th ro w n  a g a in s t th e m , a n d  a llo w e d  to  

t r ic k le  d o w n . T h e  w a lls  w e re  o f  su n -d ried  b r ic k s , a n d  

w h ere  th ese  sh o w ed  a b o v e  th e  scu lp tu re d  s la b s, u p  t o  th e  

c e ilin g , th e y  w e re  co vered  w ith  p la ste r  and  p a in ted . T h e
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b e a m s, w h e re  th e y  rem ain ed , w e r e  fo u n d  to  b e  o f  m u lb e rry . 

T h a t  th e  sla b s sh o u ld  h a v e  b e e n  p re se rv e d  so  lo n g  p u z z le d  

m a n y . I n  tr u th , h o w e v e r , th e  b r ic k s  b e in g  s im p ly  d rie d  in  

th e  su n , in  fa ll in g  h ad  re tu rn e d  to  e a r th , an d  h ad  th u s  b u rie d  

th e  ta b le ts  and  p ro te cte d  th em . T h e  b u ild in g s  w e re  p ro 

v id e d  w ith  a  co m p lete  s y s te m  o f  s e w e ra g e . E a c h  room  h ad  

a  d ra in  co n n ecte d  w ith  a  m ain  se w e r. In  th e  m id st o f  

th e s e  ru in s  h e  d isco v e red  a  sm a ll ch a m b er fo rm ed  o f  b r ic k s  

r e g u la r ly  a rch ed . T h e  b a s-re lie fs  s e n t  to  E n g la n d  b y  

h im  w e r e , in  m a n y  cases, fo u n d  in  p o sitio n s sh o w in g  th a t  

t h e y  h ad  b e e n  ta k e n  fro m  o th e r  b u ild in g s  an d  r e -u s e d — th e 

s c u lp tu re d  fa c e  o f  th e  s la b  b e in g  tu rn e d  to  th e  w a ll, a n d  th e  

b a c k  r e -w o rk e d .

T h e  sm a ll ch a m b e r  is  p e r fe c t ly  v a u lte d  w ith  u n b u rn t 

b r ic k s , th e  d ia m e te r  o f  th e  a rc h  b e in g  13  o r  14  fe e t , a n d  th e  

fo rm  se m ic ircu la r .

A n o th e r  c u rio u s  fa c t  m en tio n ed  w a s th e  e x is te n c e  o f  

cra m p s o f  iro n , o f  a  d o v e ta ile d  fo rm  a t  e a c h  e n d , w h ich  h a d  

b een  u se d  to  c o n n e c t th e  slab s o f  th e  in te rn a l w a lls .

T h e  “ J o u r n a l d e  C o n s ta n tin o p le ”  p u b lish es an  e x tr a c t  

fro m  a  le t t e r  w r it te n  b y  L a y a r d  from  M o u so u l. “  M y  e x c a 

v a tio n  h as so  fa r  su cce ed ed ,”  h e  sa y s , “ th a t  I  h a v e  p e n e tra te d  

to  th e  in te r io r  o f  e ig h t  ch am b ers, a n d  fo u n d  fo u r  p a irs  o f  

w in g e d  b u lls  o f  g ig a n tic  form s. T h e s e  b lo ck s  o f  m a rb le  a re  

c o v e re d  w ith  sc u lp tu re s  o f  p e rfe ct w o rk m a n sh ip , b u t  so  in 

ju r e d  b y  fire  th a t  i t  is  im p ossible  to  ta k e  th e ir  im pression. 

A m o n g  th e  b as-re lie fs  w h ich  h a v e  m ore p a r tic u la r ly  a ttra c te d  

m y  n o tic e , is  o n e  th a t  rep rese n ts a  m o u n tain o u s c o u n try . 

A n o th e r  h as a lso  m o u n ta in s co v e re d  w ith  p in es an d  firs. I n  

a  th ird  th e re  a re  v in e s  —  in  a  fo u rth  a  sea-h orse. I n  on e is  

seen  th e  se a  p lo u g h e d  b y  m a n y  v e sse ls  —  in  o th e rs  c itie s , 

w h ic h , b a th e d  b y  th e  w a te rs  o f  a  r iv e r , and sh ad o w ed  b y  

p a lm -tre e s , re p re se n t, p erh ap s, th e  a n c ie n t B a b y lo n . T h e  

p a la c e  b ro u g h t to  l ig h t  a p p ears to  h a ve  o ccu p ied  a  co n sid er

a b le  e x te n t  o f  g ro u n d , an d  w o u ld  re q u ire  la r g e  sum s o f  m o n ey  

fo r  its  d u e  ex a m in a tio n . A n  a r t is t  sh o u ld  b e  s e n t o u t  to 

d ra w  th e se  b a s-re lie fs , w h ic h  d iffer  e ss e n tia lly  in  s ty le  and  

e x e c u tio n  from  th o se  o f  K h o rs a b a d . T h e  p a lace  w h ere  th e se114
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¿Me w e ria  lu r e  been  m ade ■  b e tte r k a m  to  tra ve B e re  t k a  
X im ro o d , and w ou ld  c e rta in ly  Im  gr ea t ik e n  b o r . M y r  
B a w lin ao n  make» aesabie  progress in  h ie  re a d in g  o f  tbe 
e on e ifo na  e k a n d e rs . I t  seems ce rta in  th a t tb e  f i n t  p a le r  
exp lored  a t N im ro o d  va a  reared b y  N in o s ;  tb a t tb e  « b W r  

records tb e  e xp lo its  o f  th a t one o f  b is  sons w ho  b n ilt  tb e  cen
tra l pa lace ; and th a t th ir ty  Tears o f  h ie  re ig n  w e re  em pl oyed 
in  th e  em bellishm ent o f  these m onum ents. T h e y  tre a t of 
th e  conquest o f In d ia  and o th e r c o u n trie s — aa a lso  o f  tbe 
p rin c ip a l acta o f ce rta in  o th e r m onarch«, ancesto r s o f  N ina s.

A t  N ineveh , B o tta  has la id  open fifte e n  room s o f  w hat 
appears to  have been a vast palace, some o f  w h ic h  a re  ISO 
fe e t lo n g , and th e  w a lls  covered w ith  scu lp tu re  a nd  in s c rip 
tio n s , th e  la tte r  h is to ric a l, and tb e  fo rm e r i l l u s tra tin g  sieges, 
nava l com bats, triu m p h s , & c . T h e  characters em p loyed  re 
sem ble those o f  Pereepolis, a t Ecbatana ( H am adan), and V a n . 
T h e  scu lp tu re  is  a d m ira b ly  executed, o rig in a l in  design, 
and said to  be m uch supe rio r to  th e  fig u re s  on  d ie  m onu
m ents o f th e  E g yp tia n s , and show a  rem arkab le  know ledge 
o f anatom y and th e  hum an face, g re a t in te llig e n c e , and har
m ony o f com position. T he  ornam ents, robes, & c -, a re  exe
cu ted  w ith  e x tra o rd in a ry  m inuteness, and th e  o b jects, such 
as vases, d rin k in g -cu p s , are e x tre m e ly  e le g a n t; th e  bracele ts, 
e a r-rin g s , & c ., show th e  m ost e xq u is ite  taste. B o tta  is  in 
c lin e d  to  place the  scu lp tu re  and in sc rip tio n s  in  th e  p e riod  
w hen N ineveh  was destroyed b y  Cyaxanes.

16 0  fee t = 1 3 8  & c . u n its  

139 * &C. =T̂-„ d ist. o f  m oon 

(2 0  x  1 3 9 ) * = T $-ff x  20*= 20 

c u b e  o f  20 t im es le n g th  =  20 d i s t  o f  m oon  

20  c u b e s  o f  2 0  tim es le n g th  = 4 0 0  d ist. o f  m oon 

=  20* d ista n ce  o f  m oon = d i s t  o f  ea rth .

T h e r e  a re  cu rio u s  traces o f  a  la r g e  r e c ta n g u la r  e n c lo su re  

so u th  o f  M e d in e t-A b o u , T h e b e s , an d  b o rd e rin g  v e r y  n e a r  on  

th e  en clo su re  o f  th e  tem p les. “  T h is  r e c ta n g le , a c c o r d in g  

to  H e cre n , is  a b o u t 6 ,3 9 2  fe e t  in  le n g th , a n d  3 ,1 9 6  in  

b re a d th , c o m p ris in g  an a re a  o f  2 ,2 6 9 ,8 7 0  sq u a re  y a r d s ,
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w h ic h  is  a b o u t se v e n  tim es a s  m u ch  as th e  C h a m p  d e  M a r s , 

a t  P a r is ,  and c o n s e q u e n tly  offered  room  e n o u g h  fo r  th e  e x 

erc ises and  m a n œ u vres o f  a  la r g e  a rm y . T h e  w h o le  h ad  a n . 

e n c lo su re , w h ic h  is  in d icated  b y  e le v a tio n s  o f  e a r th , b e tw e e n  ' 

w h ic h  m a y  s t i l l  b e  d is tin g u ish e d  th e  e n tra n ce s, w h ic h  h a v e  

b een  c o u n te d  to  th e  n u m b e r  o f  th ir t y - n in e ;  th e re  m a y , 

h o w e v e r , h a v e  b een  as m a n y  ns f i f t y  o r  m o re. T h e  p rin 

c ip a l e n tra n ce  w a s on  th e  ea st sid e, w h e re  a  w id e r  o p e n in g  

is  seen . T h e  w h o le  en clo su re  sh o w s d is t in c tly  th a t  i t  w a s  

o n ce  a d o rn ed  w ith  th e  sp len d id  a rc h ite c tu r e  o f  tr iu m p h a l 

m o n u m en ts. P r o b a b ly  th is  e x te n s iv e  c irc u s  la y  o u t  o f  th e  

c i t y ,  b u t  s t i l l  c lo se  to  it . A  sim ilar  o n e  o f  sm a lle r  d im en 

sion s is  seen  to  th e  e a st sid e o f  th e  r iv e r ,  n e a r ly  op p o site  to  

th is  on  th e  w e s t , a n d  w e  m a y  th e re fo re , w ith  som e d e g re e  o f  

c e r ta in ty , d e te rm in e  fro m  th is  d o u b le  e v id e n c e  th e  so u th ern  

lim its  o f  th e  c ity .  I t  is  h ig h ly  p ro b a b le  th a t  th e se  sp acio u s 

e n clo su re s w e r e  n o t m e re ly  in ten d ed  fo r  g a m e s, su c h  as 

c h a r io t ra ce s , b u t  a lso  fo r  th e  m u ste r in g  a n d  e x e r c is in g  o f  

a rm ies, w h ic h , u n d e r  S e so stris  a n d  o th e r  co n q u ero rs , h ere  

b e g a n  th e ir  m ilita r y  ex p e d itio n s , a n d  re tu rn e d  h ith e r  t r i

u m p h a n t a fte r  v ic t o r y .”

S id e s  o f  th e  re c ta n g le d  en c lo su re  a re  6 3 9 2  b y  3 1 9 6  fe e t

=  5 5 2 7  , ,  2 7 6 3  u n its. 

S u p p o s in g  th e  h e ig h t  o f  th e  e n c lo s in g  w a lls , w h ic h  a re  in 

d ica te d  b y  th e  e lev a tio n  o f  th e  e a rth , to  h a v e  o r ig in a lly  b e e n  

12  u n its ,

th e n  h e ig h t  x  a re a  base

=  1 2 x 5 5 2 7 x 2 7 6 3  

= 3*5 d iet, o f  m oon.

O r  th e  c o n te n t m ig h t h a v e  e q u a lle d  c irc u m fe re n ce  o f  ea rth .

10  t im es h e ig h t  o f  w a lls  .

=  10  x  1 2 =  120 u n its  

=  1 2 0  x  5 5 2 7  x  2 7 6 3  =  diet, m oon ,

o r  12 0  & c . x  5 5 2 7  x  2 7 6 3 = 1 0  c ircu m fe re n ce

a  stad e = 1 2 1 ‘5  u n its  

su m  o f  2  s id e s= 5 5 2 7 +  2 7 6 3 = 8 2 9 0
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K v in g  th e  h e ig h t = d ia m e ter  o f  base = 12 0 2

,> c  * 7 8 5 4 «  1 2 0 2 * x -7 8 5 4 = 1 2  c ircu m fe re n ce . 
s}  c irc u m sc rib in g  c y lin d e r  

1 2 = 8  c ircu m fe re n ce .

^ 1 2 = 4  c ircu m feren ce .

\=8  c irc u m fe re n ce ,

J

th a t  o f  th e  c irc le  ( o f  

s  o f  th e  c ir c le  o f  

crench h a v in g  s lo p in g

. 9

.«  =  1 2 7 4  u n its ,

¿ igh t =  d ia m e ter  o f  b ase  w ill  =  1 2 7 4 *  x

*/ed sphere w ill

* =  f l 2 7 4 *  x  '7 8 5 4  =  9 -5 5  c irc u m fe re n ce

= d ista n ce  o f  m oon from  ea rth .

C a l l  d ista n ce  =  30  d iam e ters ea rth

=  30 x  7 9 2 6 = 2 3 7 7 8 0  m iles  

c irc u m fe re n ce  = 2 4 8 9 9  m iles, 

and 9*55 x  2 4 8 9 9 = 2 3 7 7 8 0  m iles.

T h u s  »  sp h ere h a v in g  th e  d ia m e te r = th e  d ia m e ter  o f  th e  

c ir c u la r  tre n ch  w i l l = 9 * 5 5  c ir c u m fe r e n c e s  d ista n ce  o f  m oon  

fro m  ea rth .

T h e  c ircu m feren ce  a t  th e  to p  o f  th e  m ou n d  

= 4 4 4 2  fe e t  = 3 8 5 4  u n its  

384*, & c . = £  c ircu m fe re n ce  

( 1 0  x  3 8 4 , & c . ) * = - L Y * - = 5 0 0 .

C u b e  o f  c ircu m fe re n ce  o f  c irc le  =  500 c ircu m fe re n ce  o f  
earth.
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8 2 9 * = 5  c ircu m feren ce  

8 2 9 0 * = 5 0 0 0  

(2  x  8 2 9 0 )* = 4 0 0 0 0 .

C u b e  o f  su m  o f  2 s id es = 5 0 0 0  c irc u m fe re n ce ,

C u b e  o f  p e r im e te r  =  40000

p e rim e te r  =  16 5 8 0  u n its

d iet, sa tu rn  = 1 5 9 9 0 * =  3 6 0 0 0  c ircu m fe re n ce .

Avebury Circle.

I f  th e  c irc u m fe re n ce  a t  th e  to p  o f  th e  m o u n d  o f  th e  

A v e b u r y  c ir c le = 4 4 4 2  fe e t , d ia m e te r  w ill  

=  1 4 1 3  f e e t = 1 2 2 2  u n its  

1220* u n i t s = 1 6  c ircu m fe re n ce .

M a u r ic e  s a y s  th e  d iam . o f  th e  A v e b u r y  c i r c l e s  1 4 0 0  fe e t, 

w h ic h  w i l l =  1210  u n its .

S u p p o se  th e  d iam . to  e q u a l 12 0 2  u n its , 

a re a  o f  c irc le  w i l l s  1202* x  "7854.

I f  th e  a re a  b e  m ade a  stra tu m  o f  th e  d ep th  o f  u n it y ,  th e  

c ir c u la r  s tra tu m  w il l  =  -j-J-g- c ircu m fe re n ce .

5  sta d es =  3 0  p le t h r o n s = 1 2 1 5  u n its  = 1 4 0 5  fe e t.

C u b e  o f  1202  = § -  d is ta n ce  o f  m oon ,

In s c r ib e d  c y lin d e r  = 1 2  c ircu m fe re n ce  

„  sp h ere  =  8 
„  . co n e  = 4

„  p y ra m id  =-fc d ista n ce  o f  m oon 

a  c u b e  o f  1202  =  d ista n ce  o f  m oon

■ J „  = 2  d ista n ce

= d ia m . o f  o rb it o f  m oon

£  c y lin d e r , d iam . 8 x  1202 ,  d ista n ce  o f  ea rth  

A „  , ,  2 d ista n ce  o f  ea rth

= d ia m . o f  o r b it  o f  e a r th ,

o r  (3  x  1 2 2 0 ) * =  1 6  x  3 * = 4 3 2  c irc u m fe r e n c e

( 1 0  x  3  x  1 2 2 0 )* = 4 3 2 0 0 0  

C u b e  o f  30  tim es diam . o f  c irc le

= 4 3 2 0 0 0  tim es c irc u m fe re n ce  o f  e a r th  

= d ia m . o f  o rb it  o f  B e lu s . .
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A  c y lin d e r  h a v in g  th e  h e ig h t = d ia m e ter  o f  base = 12 0 2  
u n its  w ill

=  1202  x  1202* x  •7854 =  1202* x  * 7 8 5 4 = 1 2  c ircu m fe re n ce . 

In s c r ib e d  sp h ere  = £  c irc u m sc rib in g  c y lin d e r  

= $  1 2 = 8  c ircu m fe re n ce , 

a scrib e d  co n e  = £  1 2 = 4  c ircu m fe re n ce .

h ere  d iam . 1202 u n it s = 8  c irc u m fe re n ce ,

6 0 1 =  1 „
300 = a »
1 5 0 =  A~ »

7 5 ~-rta »
Thus a  sp h ere  h a v in g a  d ia m e te r = th a t o f  th e  c irc le  ( o f

¡ton es) w i l l= 8  t im e s  c ircu m fe re n ce .

A  sp h ere  h a v in g  th e  d ia m e te r  =  ra d iu s  o f  th e  c irc le  o f  

sto n es w i l l = c ircu m fe re n ce .

S u p p o se  th e  d ia m e te r  o f  th e  c irc u la r  tre n ch  h a v in g  s lo p in g  

sid es  to  h a v e  e q u a lle d , o r ig in a lly ,

12 0 2  +  7 2 = 1 2 7 4  u n its ,

c y lin d e r  h a v in g  h e ig h t =  d ia m e te r  o f  b ase  w ill  =  1 2 7 4 *  x  

•78 54.

In s c r ib e d  sp h ere  w ill

=  f l 2 7 4 *  x  * 7 8 5 4 = 9 -5 5  c irc u m fe re n ce  

= d ista n ce  o f  m oon from  ea rth .

C a l l  d ista n ce  =  30  d iam e ters ea rth

= 3 0  x  7 9 2 6 = 2 3 7 7 8 0  m iles 

c ircu m fe re n ce  = 2 4 8 9 9  m iles, 

and 9*55 x  2 4 8 9 9 = 2 3 7 7 8 0  m iles.

T h u s  a  sp h ere  h a v in g  th e  d ia m e te r = th e  d ia m e te r  o f  th e  

c irc u la r  tre n ch  w i l l = 9 * 5 5  c ir c u m f e r e n c e s  d ista n ce  o f  m oon  

from  ea rth .

T h e  c ircu m feren ce  a t  th e  to p  o f  th e  m oun d 

= 4 4 4 2  fe e t  = 3 8 5 4  u n its  

384*, & c . = £  c ircu m fe re n ce  
( 1 0  x  3 8 4 , & c . )*= - uulq_ =  500.

C u b e  o f  c irc u m fe re n ce  o f  c irc le  =  5 0 0  c irc u m fe re n ce  o f  

ea rth .
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C u b e  o f  2  c irc u m fe re n c e = 4 0 0 0  c irc u m fe re n ce  o f  e a r th .

2  c irc u m fe re n ce = 2 0  x  3 8 4 , & c . =  7 6 8 0  n e a r ly .

I f  c irc u m fe re n ce  o f  a  c ir c le = 3 7 9 0  u n its , 

th e  c u b e  o f  tw ic e  c ircu m fe re n ce  o f  c ir c le  w o u ld  

= 7 5 8 0 * = d ista n ce  o f  earth .

C u b e  o f  c irc u m fe re n ce  w o u ld

= \  d is ta n c e  o f  e a rth  

= A O iL = 5 o  d is ta n c e  o f  m oon.

3  cu b e s o f  c ir c u m f e r e n c e s  d ista n ce  o f  M e r c u r y ,

7 5  „  , ,  =  , ,  S a t u r n ,

1 5 0  , ,  , ,  =  „  U r a n u s ,

4 5 0  , ,  , ,  =  „  B e lu s .

T h e  in n e r  slop e o f  th e  b a n k  o f  th e  t r e n c h = 8 0  fe e t .

S h o u ld  th e  c ircu m fe re n ce  o f  th e  o u te r  c i r c l e = 4 3 3 5  u n its, 

C u b e  o f  c ircu m fe re n ce  w i l l = £  d ista n ce  o f  M a rs .

C u b e  o f  2 c irc u m fe re n ce  = 1  „

C u b e  o f  2 c ircu m fe re n ce  a t  to p  o f  m o u n d = 4 0 0 0  c irc u m 

feren ce .

C u b e  o f  3  x  2 c irc u m fe r e n c e = 4 0 0 0  x  3 * = 1 0 8 0 0 0 .

C u b e  o f  6 tim es c irc u m fe re n ce  o f  c i r c l e s  10 8 0 0 0  c irc u m 

fe re n ce  o f  ea rth

= a  d istan ce  o f  B e lu s .

C u b e  o f  3 x  2 c ir c u m fe r e n c e s  3 d ista n ce  o f  S a tu r n .

M e a su re d  c irc u m fe r e n c e = 4 4 4 2  fe e t ,

d ia m e t e r s  1 4 1 3  fe e t =  1 2 2 2  u n its ,

1220* =  1 6  c ircu m feren ce ,

(3 0  x  12 2 0 )*  =  16  x  30 s = 4 3 2 0 0 0  c ircu m feren ce ,

= d ia m e te r  o f  o rb it  o f  B e lu s .

C u b e  o f  30  tim es d ia m e t e r s  d ia m e te r  o f  o rb it  o f  B e lu s .

C u b e  o f  2 4  tim es d ia m e te r = d is ta n c e  o f  B e lu s .

F o r  30  : 2 4  : :  5  : 4

5* : 4* : :  1 2 5  ; 6 4  : :  2  1  n e a rly .

I f  d ia m e te r  o f  c irc le  = 1 2 0 2  u n its ,

i = 6 0 1 = sid e o f  b ase  o f  th e  p y r a m id  

o f  C e p h re n e s , th e  c u b e  o f  w h ich

=  6 0 1*=£ d ista n ce  o f  m oon.
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5  c u b e s = 5  x  6 0 1 * = d is ta n c e  o f  m oon.

C u b e  o f  d ia m e t e r s  1202* = £  d ista n ce  o f  m oon  

( 5 x l 2 0 2 ) s = £  x 5 * = 2 0 0 .

2  c u b e s  o f  5  tim e s  d ia m e te r = 4 0 0  d ista n ce  o f  m oon

= d ista n ce  o f  e a r th .

N e a r  A v e b u r y  is  a  fa lle n  c ro m le c h ; an d  va rio u s  b a rro w a  

a re  v is ib le  in  d iffe re n t p a rts  o f  th e  n e ig h b o u rh o o d .

A c c o r d in g  to  a n o th e r  d escrip tio n  o f  A v e b u r y ,  th e  rem ain s 

o r ig in a lly  co n sisted  o f  o n e la r g e  c ir c le  o f  s to n e s, 1 3 8  fe e t  b y  

1 5 5 ,  in c lo s in g  tw o  sm a lle r  c irc le s , an d  h a v in g  tw o  e x te n s iv e  

a v e n u e s  o f  u p r ig h t  stones.

D ia m e te rs  a re  13 8  b y  1 5 5  fe e t  

=  1 1 9  b y  1 3 3  u n its  

sa y  = 1 1 7  b y  1 3 1  „

C y lin d e r  h a v in g  h e i g h t s  1 1 7  a n d  d ia m e te r  o f  b a s e s  1 3 1 ,  

w i l l

=  1 1 7  

S p h ero id  

C o n e

x  1 3 1 *  x  ’7 8 5 4 = - ^  c irc u m fe r e n c e = 6  d e g re e s

— A a —sV =4
‘18 0

ff
ff

C y lin d e r  h a v in g  h e i g h t = 1 3 1  a n d  d ia m e te r  o f  b a s e s  1 1 7 ,  

w i l l

=  1 3 1  x  1 1 7 *  x  -78 5 4  

=  ^  c irc u m fe r e n c e = 4  '5  d e g re e s  

S p h ero id  s f s - j - J - j -  „  = 3  „

C o n e  = “3 = T * ir  »» = 1 * 5  ,,

D ia m e te r s  a re  1 3 8  b y  1 5 5  fe e t  

=  1 1 9  b y  1 3 3  u n its .

I f  d ia m e t e r s  1 1 9 ,  c irc u m fe r e n c e = 3 7 4  u n its  

3 7 8 s, & c. =  jV  d ista n ce  o f  m oon.

O r  cu b e  o f  c i r c u m f e r e n c e = ^  d is ta n ce  o f  m oon , 

c u b e  o f  10 c irc u m fe r e n c e = A £ § a = 50.

3  cu b e s  =  1 5 0  d ista n ce  o f  M e r c u r y ,

8 c u b e s = 4 0 0  , ,  earth .

O r  1 cu b e  o f  20 t im es c ir c u m f e r e n c e s  d ista n ce  o f  e a r th .
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I f  d ia m e te r =  1 3 3 , c irc u m fe r e n c e = 4 1 7  u n its  

4 1 4 * = £  c irc u m fe re n ce  

(2  x  4 1 4 ) * = 5 ,

o r  c u b e  o f  2  c ircu m fe re n ce  o f  c ir c le  =  5  c ir c u m fe r e n c e  o f  

ea rth .

T h e  d ia m e te rs  to  th e se  c ircu m fe re n ce s  w ill  b e  a b o u t  120 
a n d  1 3 2  u n its ,

12 1*, & c . d ista n ce  o f  m oon

=-fA=TL5  ra d iu s  o f  e a r th  
1 3 1 * , & c . c irc u m fe re n ce .

I f  c ircu m fe re n ce  of le ss  c i r c l e s  3 7 9 ‘2  u n its  

2 0 x 3 7 9 - 2 = 7 5 8 4  

d is ta n ce  o f  e a r th = 7 5 8 4 *

c u b e  o f  20 t im es c ir c u m f e r e n c e s  d ista n ce  o f  e a r th , 

an d  cu b e  o f  5 0  tim e s  d ia m e te r  = £  d is ta n ce  o f  e a r th .

I f  c irc u m fe re n ce  o f  g r e a te r  c ir c le = 4 2 1 - 2 ,  & c . u n its  

8 x 4 2 1 - 2 ,  & c .= 3 3 7 0  

£  d ista n ce  o f  V e n u a = 3 3 7 0 * .

C u b e  o f  8 tim es c ircu m feren ce  = £  d ista n ce  o f  Y e n u s .

C u b e  o f  1 6  tim es c ircu m fe re n ce  = d is ta n c e  o f  V e n u s .

C u b e  o f  1 6  x -*}?-, o r  4 0  tim es d ia m e t e r s  £  d is ta n c e  o f  

Y e n u s .

S u m  o f  d iam e ters =  1 2 1 ,  & c . +  1 3 1 ,  & c . =  2 5 3  u n its  

253*, & c . =  j- f  o d ista n ce  o f  th e  m oon 

( 1 0  x  2 5 3 , & c .)*  =  «£&> =  1 5  

1 0  cu b e s  o f  1 0  tim e s  sum  =  1 5 0  d is ta n ce  o f  th e  m oon

=  d ista n ce  o f  M e r c u r y .

D e  U llo a  sta te s , th a t  a t  a b o u t 5 0  to ises n o rth  o f  th e  

p a la ce  o f  th e  In c a s  o f  Q u ito , s t i l l  ca lled  b y  th e  a n c ie n t 

n a m e C a llo ,  an d  fr o n tin g  its  en tra n ce , is  a  m o u n ta in , th e  

m o re  s in g u la r  as b e in g  in  th e  m id st o f  a  p la in ; its  h e ig h t  is 

b e tw e e n  2 5  a n d  30 to ises, and so  e x a c t ly ,  on  e v e r y  sid e, 

fo rm ed  w ith  th e  co n ica l ro u n d n ess o f  a  su g a r-lo a f, th a t  i t  

seem s to  o w e  its  fo rm  to  in d u s t r y ; e s p e c ia lly  as  th e  en d  o f  

its  slop e on  a ll sides fo rm s e x a c t ly  w ith  th e  g ro u n d  t h e  sa m e 

a n g le  in  e v e r y  p a rt. A n d  w h a t seem s to  con firm  th e  o p in io n  

is , th a t  g u a c a s , o r  m au so leu m s, o f  p ro d ig io u s  m a g n itu d e ,
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w e r e  g r e a t ly  a ffe c te d  b y  th e  In d ia n s  in  th o se  tim es. H e n c e  

th e  com m on  o p in io n  th a t  i t  is  a rtific ia l, an d  th a t  th e  e a rth  

w a s  ta k e n  o u t  o f  th e  b re a ch  n o rth  o f  i t ,  w h e re  a  l i t t le  r iv e r  

n o w  ru n s, does n o t seem  im p ro b ab le . B u t  th is  is  n o  m ore 

th a n  co n je ctu re , n o t  b e in g  fo u n d ed  o n  a n y  e v id e n t p roof. 

I n  a ll a p p e ara n ce  th is  em in en ce , n o w  c a lle d  P a n e c illo  d e 

C a llo ,  se rv e d  as a  w a tc h -to w e r , co m m an d in g  a n  u n in te r

r u p te d  v ie w  o f  th e  c o u n try , in  o rd e r  to  p ro v id e  fo r  th e  s a fe ty  

o f  th e  p ro v in ce  on  a n y  su d d en  a la rm  o f  an  in v a s io n , o f  w h ic h  

th e y  w e re  u n d e r co n tin u a l a p p reh en sio n s, as  a p p ears fro m  

th e  a cc o u n t o f  th e ir  fortresses.

T a k in g  th e  to ise  as  e q u a l to  6*44 fe e t  E n g lis h , w e  h a v e  

2 7  t o is e s =  1 7 5  fe e t , w h ic h , i f  ta k e n  as th e  h e ig h t  o f  th e  

co n ica l h il l  a t  C a llo , w o u ld  m a k e  i t  n e a r ly  o f  th e  sam e 

h e ig h t  as th e  c o n ica l h ill  a t  S i lb u r y , an d  a ls o »  th e  h e ig h t  o f  

th e  te o ca lli o f  C h o lu la , o r = f  stad e.

U llo a  g iv e s  th e  p ro p o rtio n  o f  th e  F r e n c h  to  th e  E n g lis h  

fo o t as  846 to  8 1 1 ,  an d  6 F r e n c h  fe e t  m a k e  1 to is e ;  so  th a t  

a  s ta d e  w i l l = 2 8 1 2  toises,

1  s ta d e  = 4 5  ,,

T h e r e  is  in  L y d ia  a  to m b  o f  A ly a t t e s ,  th e  fa th e r  o f  

C ro esus, w h ic h  e x c e e d s  in  m a g n itu d e , a cc o rd in g  to  H e ro d o tu s , 

o th e r  m o n u m en ts, w ith  th e  e x c e p tio n  o f  th o se  o f  E g y p t  a n d  

B a b y lo n . T h e  b ase  is  fo rm ed  o f  la r g e  sto n es, a n d  th e  r e s t  

is  te rra c e d . T h e r e  a re  f iv e  te rm in i p la ce d  on  th e  su m m it o f  

th e  to m b , on  w h ic h  a re  in scrib e d  le tte rs  in d ic a t in g  w h a t  

p o rtio n  o f  th e  w o r k  each  p a r ty  h ad  acco m p lish e d , w h en ce  i t  

a p p ears fro m  th e  m easu rem en ts th a t  th e  w o m en  had e x e c u te d  

a  la r g e r  p o rtio n  th a n  th e  m en . T h e  c ir c u it  o f  th e  to m b  

m e a su re s  6 s ta d ia  an d  2 p le th ra , th e  le n g th , th irte e n  p le th ra .

C ir c u it  =  6 stad es an d  2 p le th ro n s,

=  1 5 3 9  u n its,

|  =  76 9  & c .

7 6 9 * =  4  c ircu m feren ce .

( 2 x 7 6 9 ) * =  32.

C u b e  o f  c ir c u it  =  3 2  c ircu m fe re n ce ,

( 5  x  2  x  769)* =  32  x  5* =  40 00.
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9 c u b e s  o f  5  tim es c irc u it  =  3 6 0 0 0  c irc u m fe r e n c e ,

„  „  =  d ista n ce  o f  S a t u r n ,

18  „  „  =  „  U r a n u s ,

5 4  , ,  , ,  —  , ,  B e lu s .

2 c u b e s  o f  1 5  tim es c irc u it  =  , ,  B e lu s .

L e n g t h  =  1 3  p le th ro n s =  526*5 u n its,

5 2 5* & c . =  d ista n ce  o f  t h e  m o o n .

( 3 x 5 2 5 ) »  = ^ x 3 » = A J ,

(5  x  3  x  5 2 5 )*  =  f £ x  5 * = 4 5 0 .

C u b e  o f  1 5  tim es le n g th  =  4 5 0  d ista n ce  o f  t h e  m o o n .

, ,  „  = 3  „  M e r c u r y .

5 0  cu b e s  „  „  =  22 50 0  „  th e  m o o n .

, ,  „  =  d ista n ce  o f  B e lu s .

( 1 0 x 3 x 5 2 5 ) *  —  i &qqq —  3 6 0 0  d iet, o f  m o o n .

= 3 7 5 0 - 1 5 0  „

C u b e  o f  3 0  tim es le n g th  =  d ista n ce  b e tw e e n  S a t u r n  an d  

M e rc u ry .

C ir c u it  =  38 p lethrons.

2 le n g th  =  26

2 b re a d th  = 1 2
B r e a d th  =  6 p le th ro n s =  1 stad e =  2 4 3  u n its .

243* =  a  c ircu m feren ce ,

(2  x  2 4 3 ) * =  1 c ircu m feren ce , 

o r  cu b e  o f  t w ic e  b re ad th  =  c ircu m fe re n ce  o f  th e  e a r th .

C u b e  o f  120  tim es b re a d th  =  c u b e  o f  B a b y lo n  =  d is ta n c e  

o f  B e lu s .

C u b e  o f  12  tim es b re a d th  =  101()6.

C u b e  o f  20 t im es b read th  =  j-j-y.

I n  th e  en viro n s o f  S a rd is  is a  colossal tu m u lu s, b e l ie v e d  t o  b e  

th e  to m b  o f  A ly a t te s .  I t  is  a  co n e  o f  e a rth  200 f e e t  h ig h . 

L e a k e  reg a rd s  i t  as on e o f  th e  m o st rem a rk a b le  a n t iq u it ie s  in  

A s ia .  T h e  base is n o w  c o v e re d  w ith  ea rth , b u t  t h e  to m b  

s t i l l  reta in s th e  co n ica l fo rm , and  has th e  a p p e a r a n c e  o f  a  

n a tu ra l h ill.

N e w b o ld  describ es S a rd is , th e  a n c ie n t c a p ita l o f  C ro e s u s , 

as  b e in g  n o w  d e so la te ,— s c a rc e ly  a  hou se rem ain in g . T h e m e -
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la n c h o ly  G y g se a n  la k e ,— ■ th e  sw a m p y  p la in  o f  H e rm u s ,— th e  

th o u san d  m oun ds fo rm in g  th e  n ecro p o lis  o f  th e  L y d ia n  m o- 

n arch s , a m o n g  w h ic h  rises co n sp icu o u s th e  fa m ed  tu m u lu s  o f  

A l y a t t e s ,— p ro d u ce  a  scen e o f  g lo o m y  so le m n ity . M a s s iv e  

ru in s  o f  b u ild in g s  s t ill  rem ain , th e  w a lls  o f  w h ic h  a re  m ade 

o f  sc u lp tu re d  p ie ce s  o f  th e  C o r in th ia n  an d  Io n ic  co lu m n s 

th a t  o n ce  fo rm ed  p o rtio n s  o f  th e  a n c ie n t p a g a n  tem p les. T h e  

P a c to lu s , fa m ed  fo r  its  go ld e n  san d s, co n ta in s  n o  g o l d ; b u t  

th e  s p a r k lin g  g r a in s  o f  m ica  w ith  w h ic h  th e  sa n d  abou n ds, 

h a v e  p ro b a b ly  o r ig in a te d  th e  e p ith e t.

S to n e h e n g e  sta n d s in  th e  m id d le  o f  a  f la t  a re a , n ea r th e  

su m m it o f  a  h ill. I t  is  en clo sed  b y  a  d o u b le  c irc u la r  b a n k  

a n d  d itc h , n e a r ly  th ir ty  fe e t  b ro a d , a fte r  cro s s in g  w h ic h  an  

a s c e n t o f  n e a rly  t h ir ty  y a rd s  lea d s to  th e  w o r k . T h e  w h o le  

fa b r ic  w a s o r ig in a lly  com po sed  o f  tw o  c irc le s  a n d  tw o  o v als. 

T h e  o u te r  c irc le  is  a b o u t 10 8  fe e t  in  d ia m e te r , c o n sis tin g , 

w h e n  e n tire , o f  60 sto n es, 30  u p r ig h ts , and  30 im p o sts. 

11  u p r ig h ts  h a v e  th e ir  5  im p o sts on  th em  b y  th e  g r a n d  

e n tr a n c e ; th e se  sto n es a re  fro m  1 3  to  20 fe e t  h ig h . T h e  

sm a lle r  c ir c le  is  so m e w h at m ore th a n  8 fe e t  fro m  th e  in 

sid e  o f  th e  o u te r  o n e, an d  co n s is tin g  o f  4 0  sm a lle r  sto n e s, 

th e  h ig h e st m e a su rin g  a b o u t 6 fe e t, 1 9  o n ly  o f  w h ich  n o w  

rem ain , a n d  o n ly  11  s ta n d in g . T h e  w a lk  b e tw e e n  th e se  tw o  

c irc le s  is  300 fe e t  in  c ircu m feren ce .

T h e  “  a d y tu m ,”  o r  c e ll, is  an  o v a l form ed  o f  10  sto n es, 

fro m  1 6  to  22 fe e t  h ig h , in  p a irs , a n d  w ith  im p o sts a b o v e  

3 0  fe e t  h ig h , r is in g  in  h e ig h t  as  t h e y  g o  ro u n d , a n d  ea ch  

p a ir  sep a ra te , an d  n o t  co n n ecte d  as th e  o u te r  p a ir ;  th e  

h ig h e st 8 fe e t. W it h in  th e se  a re  1 9  o th e r  sm a lle r  s in g le  

sto n e s, o f  w h ich  6 o n ly  a re  sta n d in g . A t  -the u p p e r  en d  

o f  th e  a d y tu m  is  th e  a lta r , a  la r g e  slab  o f  b lu e  co a rse  m a rb le , 

2 0  in ch e s  th ic k , 1 6  fe e t lo n g , an d  4  fe e t  b r o a d ; i t  is  p ressed  

d o w n  b y  th e  w e ig h t  o f  th e  v a s t  sto n es w h ich  h a v e  fa lle n  

u p o n  it . T h e  w h o le  n u m b e r  o f  sto n es, u p r ig h ts  a n d  im p o sts, 

c o m p reh e n d in g  th e  a lta r , is  14 0 .

A n o t h e r  a cc o u n t m a k e s  th e  c irc u m fe re n ce  o f  th e  su rro u n d 

in g  d itc h  3 6 9  y a rd s .

A c c o r d in g  to  a n o th er d escrip tio n  o f  S to n e h e n g e , th e  w h o le  

VOL. I. P p
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s tr u c tu r e  w a s com p o sed  o f  14 0  sto n e s, in c lu d in g  th o s e  o f  

th e  e n tra n ce , fo rm in g  tw o  c irc le s  an d  tw o  o v a ls , r e s p e c t iv e ly  

co n cen tric . T h e  w h o le  is  b o u n d ed  b y  a  c irc u la r  d it c h ,  o r ig i

n a lly  5 0  fe e t  b road , th e  in s id e  v e r g e  o f  w h ic h  is  100  feet 

d is ta n t, a ll  ro u n d , from  th e  g r e a te r  e x tr e m ity  o f  t h e  g re a te r  

c irc le  o f  sto n es. T h e  c irc le  is  n e a r ly  10 8  fe e t  in  d ia m e te r ;  

so  th a t  th e  d ia m e te r  o f  th e  a re a  w h ere in  S to n e h e n g e  is  situ

a te d , is  a b o u t 40 8 fe e t. T h e  v a llu m  is  p la ce d  in w a r d s , and 

fo rm s a  c irc u la r  te rr a c e , th ro u g h  w h ic h  w a s  th e  e n tr a n c e  to  

th e  n o rth -ea st b y  an  a v e n u e  o f  m o re  th a n  1 7 0 0  fe e t  in  a 
s tr a ig h t  lin e , b o u n d ed  b y  tw o  d itch es, p a ra lle l to  e a c h  oth er, 

a b o u t 7 0  fe e t  asu n d er.

A v e n u e  is  m ore th a n  17 0 0  fe e t , o r  1 4 7 0  u n its .

( 1 4 8  & c .) 3= - r ^ nr d ista n ce  o f  th e  m o o n  

( 1 0 x 1 4 8  & c .) 3= 1 4 8 2 s = f g ^ = 3 .

C u b e  o f  le n g t h = 3  d ista n ce  o f  th e  m oon.

(5  x  10  x  14 8  & c .) 3= 3  x  5 * = 3 7 5 .

10  c u b e s  o f  5  tim es le n g t h = 3 7 5 0  d ista n ce  o f  th e  m o o n

= d ista n ce  o f  S a tu rn  

20 „  „  =  , ,  U r a n u s

60 „  „  =  , ,  B e lu s .

D is ta n c e  b e tw e e n  th e  p a ra lle l d itch e s  is a b o u t  7 0  f e e t ,  o r  

60 u n its.

S u m  o f  2 sides =  14 8 2  +  6 0 =  15 4 2 .

1 5 3 3 & c . =  3^0 d ista n ce  o f  th e  m oon  

( 1 0  x  1 5 3  & c .) 3= V W  =  ¥ -

C u b e  o f  su m  o f  2 sid es =  d ista n ce  o f  th e  m oon .

(3  x  10  x  1 5 3  & c .) 3=  V  x  3 * = 9 0  
( 5 x 3  x  1 0 x  1 5 3  & c .) 3= 9 0 x 5 s =  1 1 2 5 0 .

2 cu b e s o f  1 5  tim es su m  o f  2 sid es =  2 2 5 0 0  d is ta n c e  o f  th e  

m oon =  d ista n ce  o f  B e lu s .

C u b e  o f  g r e a te r  sid e : c u b e  o f  sum  o f

2 s id e s ::  3  : 9 : 10 .

or b read th  =  60 u n its

(10  x  6 0 ’ 1 ) 3= 6 0 1 3= £  d ista n ce  o f  th e  m o o n  

(10  x  10  x  6 0 - l) 3=  t-^LP= 200.
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2  c u b e s  o f  10 0  tim es b r e a d th = 4 0 0  d is ta n c e  o f  th e  m oon

= d ista n ce  o f  th e  ea rth . 

D ia m e te r  o f  c irc u m s c rib in g  c irc le

= 4 0 8  f e e t =  3 5 3  u n its 

c irc u m fe r e n c e = 1 1 0 9  „  

i =  5 5 4  & c .

5 54 * & c . = f  c ircu m fe re n ce  

( 2 x 5 5 4  & c . ) * = V  =  1 2 .

C u b e  o f  c ircu m fe re n ce  o f  c ir c le = 1 2  t im es c ircu m feren ce  

o f  th e  ea rth .

C u b e  o f  tw ic e  c ircu m fe re n ce  =  12  x  8 =  96.

1 5  c u b e s  , ,  = 1 4 4 0  c irc u m fe r e n c e = d ista n ce

o f  M e r c u r y

4 0  c u b e s  „  = 3 8 4 0  c irc u m fe r e n c e = d ista n ce

o f  th e  ea rth

o r  5  c u b e s  o f  4  c ircu m fe re n ce  =  , ,  ,,

C u b e  o f  10  t im es c irc u m fe re n ce  =  12000 c ircu m fe re n ce

th e  ea rth

=  d ista n ce  o f  S a tu rn  

=  „  U r a n u s

»  B e lu s .

o f

D ia m e te r  o f  g r e a t  c irc le  o f  s t o n e s = 1 0 8  f e e t = 9 3 - 3 7  u n its

c irc u m fe re n c e = 2 9 3  & c .

293* & c . = $  c ircu m fe re n ce  

( 3 x 2 9 3  & c . ) * = | x 3 * = 6 .

C u b e  o f  3  tim es c irc u m fe re n ce  o f  c irc le  =  6 t im e s  c ircu m 

fe re n c e  o f  th e  e a rth .

C u b e  o f  6 t im es c ircu m fe re n ce  o f  c ir c le = 4 8  tim es c irc u m 

fe r e n c e  o f  th e  ea rth .

3 0  c u b e s  = 1 4 4 0  c irc u m fe r e n c e = d ista n ce  o f  M e r c u r y  

80  c u b e s = 3 8 4 0  , ,  =  ,,  th e  e a rth .

C u b e  o f  3 0  tim es c irc u m fe r e n c e = 6 0 0 0  c irc u m fe re n ce  o f  

th e  ea rth

=  £  d ista n ce  o f  S a tu rn  

= -rV  , ,  U r a n u s

t  r 2
—tV B e lus

A
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S h o u ld  c irc u m fe re n c e = 2 9 1 * 6  u n its , c u b e  o f  1 0 0  t im e s  c ir

cu m fe re n ce  w o u ld = 2 9 1 6 0 * = d ista n ce  o f  B e l  u s  

= c u b e  o f  B a b y lo n .

C irc u m fe re n ce  o f  d it c h = 3 6 9  y a r d s

=  1 1 0 7  f e e t = 9 5 7  u n its

9 5 4 * =  d is ta n ce  o f  th e  m oon  

( 1 0  x  9 5 4 / = * f § a = 8 0 0 .

C u b e  o f  10  t im es c irc u m fe re n c e = 8 0 0  d is ta n c e  o f  t h e  m oon

= d ia m e te r  o f  t h e  o r b it  o f  

th e  ea rth .

C u b e  o f  10 x  V*» o r  ° f  2 5  d ia m e te r = d ista n c e  o f  th e  earth  

n e a rly .

C u b e  o f  5  tim es c irc u m fe re n ce  =  100 d is ta n ce  o f  t h e  m oon.

3  c u b e s = 3 0 0  d ista n ce  o f  th e  m oon

= d ia m e te r  o f  th e  o r b it  o f  M e r c u r y

4  c u b e s = d ista n ce  o f  th e  e a rth

7 5  „  =  „  U r a n u s

2 2 5  „  =  „  B e lu s .

B re a d th  o f  d itc h = 5 0  feet.

S o  th a t  th e  d ia m e ter  o f  th e  c irc le  on  th e  in s id e  v e r g e  w ill 

=  40 8 -  10 0  =  308 fe e t  

c ircu m fe re n ce  =  9 6 7  f e e t = 8 3 6  u n its , 

an d  8 2 8 * = 5  c ircu m feren ce ,

o r  c u b e  o f  c irc u m fe re n ce  o f  c i r c le = 5  tim e s  c irc u m fe r e n c e  o f  

th e  ea rth .

( 4  x  8 2 8 ) * = 5  x  4 * = 3 2 0  c ircu m fe re n ce .

12  cu b es o f  4  tim es c ircu m fe re n ce  o f  th e  c irc le  

=  3 8 4 0  „  „  e a rth

=  d ista n ce  o f  th e  ea rth .

C u b e  o f  10  tim es c irc u m fe re n ce  o f  th e  c ir c le = 5 0 0 0  c ir 

cu m fe re n ce  o f  th e  ea rth .

C u b e  o f  10  x  V b  o r  o f  2 5  d ia m e te r ,= 2 5 0 0  c irc u m fe r e n c e  

o f  th e  ea rth .

I f  c ir c u m fe r e n c e = 8 4 1  & c . u n its  

8 x 8 4 1  & c . =  6 7 3 0  

d ista n ce  o f  V e n u s = 6 7 3 0 * .
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C u b e  o f  8 tim es c irc u m fe r e n c e = d ista n ce  o f  V e n u s .

D ia m e te r  o f  in n e r  c irc le  o f  sto n es is  so m e w h a t m o re  th a n  

9 2  fe e t , o r  7 9 '5 4  u n its ,

c irc u m fe r e n c e = 2 4 9 - 8  

i f =  2 5 4 -4  

10 0  x  2 5 4 -4  =  2 5 4 4 0

d iam e ter  o f  th e  o r b it  o f  U r a n u s = 2 5 4 4 0 * .

C u b e  o f  10 0  tim es c irc u m fe re n ce = d ia m e ter  o f  th e  o rb it  o f  

U ra n u s .

C u b e  o f  10 0  x  V  d ia m e ter, o r  o f  2 5 0  d ia m e te r  =  d ista n ce  

o f  U ra n u s .

C irc u m fe r e n c e  o f  d itc h = 9 5 7  u n its  

1 0 x 9 5 6  =  9 56 0

d ia m e te r  o f  th e  o r b it  o f  th e  e a r th = 9 5 6 0 * .

C u b e  o f  1 0  tim e s  c irc u m fe r e n c e = d ia m e te r  o f  th e  o r b it  o f  

th e  ea rth .

C u b e  o f  10  x  V ,  o r  o f  2 5  tim es d ia m e te r  =  d ista n ce  o f  th e  

ea rth .

T w ic e  c ircu m fe re n ce  o f  in n e r  c irc le  o f  s to n e s = 2  x  2 4 3 =  

4 8 6  u n its .

C u b e  o f  tw ic e  c irc u m fe re n ce  o f  c irc le  =  4 8 6 * = c irc u m 

fe ren ce  o f  th e  earth .

T h e  n u m erals  4 8 6  tran sp o sed  an d  sq u a re d = 6 8 4 * = circu m 

fe ren ce  o f  th e  e a rth  in  stades.

S u m  o f  2 d iam e ters o f  c irc le s  o f  sto n es 

=  9 3 -3 7 +  79 -5  =  1 7 3  u n its  

c irc u m fe r e n c e = 5 4 4

5 4 6 * = ^  d ista n ce  o f  th e  m oon

(2 0  x  5 4 6 )3= W  x  20’ = 120 0
C u b e  o f  20 tim es c ircu m fe re n ce  =  12 0 0  d ista n ce  o f  th e  m oon 

p y ra m id  =  | =  40 0  „  „

= d ista n ce  o f  th e  ea rth .

( 1 0  x  546)*=JJ^{}-& = 1 5 0  d istan ce  o f  th e  m oon 

C u b e  o f  1 0  tim es c ircu m fe re n ce  =  d ista n ce  o f  M e r c u r y

=  1 5 0  d ista n ce  o f  th e  m oon 

1 5 0  c u b e s  , ,  „  =  d istan ce  o f  B e lu s

= 2 2 5 0 0  d ista n ce  o f  th e  m oon.
r r 3
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C u b e  o f  c ircu m fe re n ce  o f  g r e a te r  c ir c le  o f  s to n e s  l c u b e  o f  

c ircu m fe re n ce  o f  l e s s : A :: 1 6  : 9 : :  4* : 3*.

I f  su m  o f  2 d ia m e te r e =  1 7 3  & c . u n its  

5 0 x 1 7 3  & c .= 6 8 9 0  

d ista n ce  o f  M a r e = 6 8 9 0 *

1 0  tim es c irc u m fe re n ce = 5 4 6 0  

d ista n ce  o f  M e r c u r y = 5 4 6 0 * .

C u b e  o f  5 0  tim es d ia m e te r  =  d ista n ce  o f  M a r a  

, ,  10  „  c ircu m fe re n ce  =  , ,  M e r c u r y

„  120  , ,  c ircu m fe re n ce

o f  c ir c le = 2 4 3 =  , ,  B e lu s .

T h e  o u te r  c ir c le , w h en  e n tire , con sisted  o f  6 0  s to n e s , 3 0  

u p r ig h ts , a n d  30  im p o s ts ; 1 7  o f  th e  u p r ig h ts  r e m a in  sta n d *  

in g , an d  6 a re  ly in g  on th e  g ro u n d , e ith e r  w h o le  o r  in  p ie ce s , 

a n d  1 le a n in g  a t  th e  b a c k  o f  th e  te m p le , to  th e  s o u t h - w e s t ,  

u p o n  a  sto n e o f  th e  in n e r  c i r c l e ; th e se  2 4  u p r ig h t s  a n d  

8 im p osts a re  a ll  th a t rem ain  o f  th e  o u te r  c ir c le . T h e  u p 

r ig h t  sto n es a re  from  18  to  2 0  fe e t  h ig h , fro m  6 to  7  b ro a d , 

an d  a b o u t 3  fe e t  in  th ic k n e s s ; and  b e in g  p la ce d  a t  t h e  d is

ta n c e  o f  3-J- fe e t  from  each  o th e r  w e re  jo in e d  a t  t h e  to p  b y  

m o rtise  a n d  te n o n  to  th e  im p o sts, o r  sto n es la id  a c r o s s  lik e  

a rc h itra v e s , u n it in g  th e  w h o le  o u te r  ra n g e  in  o n e  c o n tin u e d  

c irc u la r  lin e  a t  th e  to p . T h e  o u tsid es o f  th e  im p o s ts  w e re  

ro u n d ed  a  l it t le  to  fa v o u r  th e  c irc le , b u t  w ith in  t h e y  w e r e  

s tr a ig h t, a n d  o r ig in a lly  fo rm ed  a  p o ly g o n  o f  3 0  s id e s . A t  

th e  u p p er en d  o f  th e  a d y tu m , o r  c e ll, is  th e  a lta r , a  la r g e  

s la b  o f  b lu e  co arse  m a rb le , 20 in ch e s th ic k , 1 6  fe e t  lo n g , an d  

4  b r o a d : i t  is  pressed d o w n  b y  th e  w e ig h t  o f  v a s t  s to n e s  th a t  

h a v e  fa lle n  u pon  it.

A t  som e d ista n ce  ro u n d  th is  fam ous m o n u m e n t a r e  g r e a t  

n u m b e rs  o f  sep u lch res, o r , as th e y  a re  c a lle d , b a r r o w s , 

b e in g  co v e re d  w ith  ea rth , an d  raised  in  a  c o n ic a l fo rm . T h e y  

e x te n d  to  a  co n sid e ra b le  d ista n ce  from  th e  te m p le , b u t  a r e  so  

p la ce d  as to  b e  a ll  in  v ie w  o f  it. S u c h  as h a v e  b e e n  o p e n e d  

w e re  fo u n d  to  co n ta in  e ith e r  h u m an  sk e le to n s o r  a s h e s  o f  

b u rn t  bon es, to g e th e r  w ith  w a r lik e  in s tru m e n ts , a n d  s u c h  
th in g s  as  th e  d ecea sed  u sed  w h e n  a liv e .
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F r o m  th e se  sep u lch res b e in g  w ith in  s ig h t  o f  th e  te m p le , 

as  w e h a v e  seen  th e  sm a ll p y ra m id s a n d  se p u lch ra l ch am b ers 

e re c te d  n e a r  th e  g r e a t  p y ra m id a l tem p les, w e  m a y  co n c lu d e  

th a t , l ik e  th e  C h ris t ia n s  o f  th e  p re se n t a g e , th e  a n cien ts  

th o u g h t i t  w a s  m o st p ro p er to  b u r y  th e ir  d ead  a d jo in in g  

th o se  p laoes w h e re  th e y  w o rsh ip p ed  th e  S u p re m e  B e in g . 

In d e e d , a ll w o rsh ip  in d icates a  s ta te  o f  f u t u r it y ,  a n d  th e y  

m ig h t re a so n a b ly  im a g in e  th a t  n o  p la ce  w a s  so p ro p e r  fo r  

d e p o sitin g  th e  re lics  o f  th e ir  d ep arted  frien d s as th e  sp o t 

d ed icate d  to  th e  s e rv ic e  o f  th a t B e in g  w ith  w h o m  th e y  h op ed  

to  l iv e  fo r  ev er . T h e  se n tim e n t is  a lto g e th e r  n a t u r a l ; no 

o b jectio n  ca n  be m ade to  i t ,  w h ile  th e  d ep o sito ries o f  th e  

d ead  a re  d e ta ch e d  fro m  p o p u lo u s to w n s o r  c i t ie s ; b u t  no on e 

c a n  e x c u s e  th e  p re se n t m ode o f  c ro w d in g  c o rr u p t b od ies in to  

v a u lts  u n d e r  c h u rc h e s , a d jo in in g  to  th e  m o st p u b lic  stree ts, 

w h e re  th e  n o x io u s  e fflu v ia  m a y  b e  a tte n d e d  w ith  th e  m ost 

fa ta l co n seq u e n ces  to  th e  liv in g .

C lo s e  to  th e  v il la g e  o f  E ’ M o z o ra , in  W e s te r n  B a r b a r y , is 

th e  s ite  o f  an  h e lia ca l te m p le , w h e re o f, a m o n g  n u m ero u s 

rem ain s n o w  p ro stra te , o n e s to n e , c a lle d  v u lg a r ly  b y  th e  

M o o rs  A 1  O o ts e d , o r  th e  p e g , s ta n d s y e t  e re c t, an d  is  o f  

su c h  la r g e  d im en sio n s, th a t  i t  w o u ld  n o t d isc re d it  th e  stu* 

p e n d o u s s tr u c tu re  o n  S a lis b u r y  P la in .— ( Hay.)

T h e  a n c ie n t Sorbiodunum, o r  O ld  S a ru m , is  a b o u t a  m ile  

n o rth  o f  S a lis b u r y , an d  w a s  o n e o f  th e  te n  B r it is h  c ities  ad 

m itte d  to  th e  p r iv ile g e s  o f  th e  L a t in  la w . O f  th is  o n ce  

flo u rish in g  an d  c e le b ra te d  p la ce  n o th in g  n o w  rem ain s b u t  

its  ru in s. I t  is  to  th is  p la ce  th e  p re se n t c i t y  o w e s its  o rig in . 

T h e  n am e is  su p p o sed  to  b e  d e r iv e d  fro m  a  B r it is h  com p o u n d  

w o rd , s ig n ify in g  a  d r y  s itu a tio n  ; an d  th e  S a x o n s , w h o  c a lle d  

th is  p la ce  Searysbyrie, seem  to  h a v e  a  re fe re n ce  to  th e  sam e 

c ir c u m s ta n c e ; searan, in  th e  S a x o n  la n g u a g e , s ig n ify in g  

“  to  d r y .”  L e la n d  su p p oses S o rb io d u n u m  to  h a v e  been  a  

B r it is h  p o st p rio r  to  th e  a rr iv a l o f  th e  R o m a n s, w ith  w h o m  

it  a fte r w a r d s  b ecam e a  p rin cip a l s ta tio n , o r  castra stativa. 
B e s id e s  th e  e v id e n c e  o f  th e  I t in e r a r ie s , an d  th e  s e v e ra l roads 

o f  th a t  p e o p le  w h ich  h e re  co n c e n tra te , th e  g r e a t  n u m b er  o f
r  r  4
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C'ul>c o f  c ircu m fe re n ce  of g r e a te r  cir-' t8 Prove
c ircu m fe re n ce  o f  le ss  1 6  : 9  t |1® * c*

¿a S a n sb u n e n sts , some 
I f  su m  o f  2  d iam eterr .¡d ed  a t  0 1 d  Le.

_ 5 0  X 1 7 3  itg ^ en  T ery  a i]Cien t anti ex- 

_ d is ta n ce  o f  t^e  Bummit  o f  a  h ig h  steep hill, 
10  tim e s  c irem * aj iy  on  BjdeB to  a  po in t. The 

d is ta n ce  o T ^  ¡n d iam eter, su rro u n d ed  b y  a  fosse 

C u b e  o f  5 0  tim e s  and  tw o  ram p arts, so m e rem ains of 

»» I® " be seen. O n  th e  in n e r  ra m p a rt, which 

»* 1^0 ,-^ b e st, stood a  w a ll, n e a rly  12  fe e t  thick, 

s tr o n g ly  cem en ted  to g e th e r , a n d  cased 

T h e  c r a V ; . ^  on th e  to p  o f  w h ich  w as a  p a rap et, w ith  

u p r ig h ts  //*. quite ro u n d . O f  th is  w a ll th ere  a re  som e re- 

in g , a* j/ffto be seen , p a rticu la r ly  o n  th e  n o rth -w e s t side, 

an d  ip jjtr e  th e  w h o le  ro se  th e  su m m it o f  t h e  h il l ,  on 

u - a  C|t* d e l o r  ca stle , su rro u n d ed  w ith  a  d e e p  en-

¿ ¿ * n t  a n d  v e r y  h ig h  ram p art. I n  the a re a  u n d e r  it 

/ j j b e  c ity ,  w h ich  w a s d iv id e d  in to  e q u a l p a rts , n o rth  and 

b y  a  m erid ia n  lin e . N e a r  th e  m iddle o f  e a c h  d iv isio n  

^ , i  g a te , w h ich  w e re  th e  tw o  g ra n d  e n tr a n c e s ; th e se  w ere  

¿¡rectly o p p o site  to  ea ch  o th er, an d  each had a  to w e r  a n d  a 

ioole o f  g r e a t  s tre n g th  b e fo re  it . B e s id e s  th ese, th e re  w ere  

tw o o th e r  to w e rs  in  e v e r y  q u a rte r , a t  e q u a l d ista n ces, q u ite  

round th e  c i t y ; an d  op p o site  to  th em , in  a  s tr a ig h t  lin e  w ith  

th e  ca stle , w e re  b u ilt  th e  p rin cip a l s tre e ts , in te rse cte d  in  th e  

m id d le  b y  o n e g r a n d  c irc u la r  stre e t. I n  th e  n o rth -w e s t  

a n g le  sto od  th e  c a th e d ra l and  ep isco p al p a la c e ; th e  fo rm er, 

a cc o rd in g  to  B is h o p  G o d w in , w as co n se cra te d  in  a n  e v i l  

h o u r ; fo r  th e  v e r y  n e x t  d a y  th e  ste e p le  w as se t  on  fire  b y  

l ig h tn in g . T h e  fo u n d atio n s o f  th ese b u ild in g s  a r c  s t i l l  to  b e  

tra c e d , b u t  th e  site  o f  th e  w h o le  c i t y  has b een  p lo u g h e d  o v e r . 

L c la n d  adds to  his a cc o u n t, th a t  “  w ith o u t e a c h  o f  th e  g a te s  

o f  O ld  S a ru m  w a s  a  fa ir  su b u rb , an d  in  th e  e a s t  s u b u rb  

a  p arish  ch u rch  o f  S t .  J o h n , a n d  th ereo n  a  c h a p e l, y e t  

s ta n d in g . T h e r e  hnd been  houses in  tim e o u t  o f  m in d  in 

h a b ite d  in  th e  c a st s u b u r b ; b u t  th e re  is  n o t o n e  w ith in  o r  

w ith o u t th e  c ity . T h e r e  w a s a  p a rish  c h u rc h  o f  th e  H o ly
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r anc

in Old Saresbyrie, and another over the gate, whereof 
ens remain.”

ie tim e th e  W e s t  S a x o n  k in g d o m  w as estab lish ed , 

o r  C y n r ic ,  resid ed  h e re , a f te r  h a v in g  d efeated  

T h is  p r in ce , a b o u t fo u r  y e a rs  a fte r , in co r

ir e  w ith  W e s s e x . A b o u t  th e  m id d le  o f  th e  

.a r y , in  th e  re ig n  o f  E d g a r , a  g r e a t  co u n c il, o r 

emote, w a s su m m on ed  b y  th a t  p rin ce, w h en  sev era l 

w e re  en a cted  for th e  b e tte r  g o v e rn m e n t o f  ch u rch  and  

# a te . S o o n  a fte rw a rd s  ( in  th e  y e a r  10 0 3 ) it  w as p lu n d ered  

and b u rn t b y  S w e in e , th e  D a n ish  k in g , in  r e v e n g e  fo r  th e  

m assacre co m m itted  b y  th e  E n g lis h  oq h is co u n try m en  th e  

p re c e d in g  y ea r. I t  w a s, h o w e v e r , r e b u ilt , an d  b ecam e so 

flo u rish in g , th a t th e  b ish o p ’s see w as rem o v ed  th ith e r  from  

S h e rb o rn e , a n d  th e  second o f  its  b ishops b u ilt  a  cath ed ra l. 

W il l ia m  th e  C o n q u e ro r  su m m on ed  a ll h is states o f  th e  k in g«  

dom  h ith e r , to  s w e a r  a lle g ia n c e  to  h im , and  sev era l o f  h is  

su ccesso rs o ften  resided h ere.

I n  1 0 9 5 , W il l ia m  I I .  h eld  a g r e a t co u n cil, w h ic h  im p each ed  

W illia m , E a r l  de O u , o f  h ig h  treason , fo r  co n sp irin g  to  ra ise  

S te p h e n , E a r l  o f  A lb e m a r le , to  th e  th ro n e. H is  c ru e l 

p u n ish m en t m a rk s th e  b a rb a r ity  o f  th e  a g e .— H e n r y  I .  h eld  

h is c o u rt  h ere  in  1100 , an d  a g a in  in  1 1 0 6 . I n  1 1 1 6 ,  he 

o rd ered  a ll  th e  b ish ops, a b b o ts, and baron s, to  m e e t h ere , to  

do h o m a ge  to  his son W illia m , as his su ccesso r to  th e  th ro n e.

H e r e , in  14 8 3 , w a s e x e c u te d  H e n r y  S ta ffo rd , D u k e  o f  

B u c k in g h a m , w h o  had  e x e rte d  a ll  h is in flu e n ce , an d  used  

e v e r y  e ffo rt, to  a d v a n ce  R ic h a rd  I I I .  to  th e  th ro n e .— J a m e s  I . 

f r e q u e n t ly  v is ite d  S a lis b u r y , as d id  C h a r le s  I .  O n  on e o c

casio n , w h e n  th e  la t te r  w a s  here, in  1 6 3 2 , a  b o y  o n ly  fifte en  

y e a r s  o f  a g e  w a s  h a n g ed , d ra w n , an d  q u a rte re d , fo r  s a y in g  

h e  w o u ld  b u y  a  p isto l to  k i l l  th e  k in g .

W e  fin d  th e  firs t  p re lu d e  to  its  d o w n fa ll w as a  q u a rre l 

th a t h a p p en ed  b e tw e e n  K in g  S te p h e n  a n d  B is h o p  R o g e r , th e  

la t t e r  o f  w h o m  esp ou sed  th e  cau se  o f  th e  E m p re ss  M a u d , 

w h ic h  en ra g ed  th e  k in g  to  su ch  a  d e g re e , th a t h e  se ize d  th e  

c a s tle , w h ich  b e lo n g ed  to  th e  b ish op s, and p la ce d  a  g o v e rn o r  

an d  ga rriso n  in  it. .
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T h is  w as lo o k e d  u p o n  as a  v io la tio n  o f  th e  r ig h ts  o f  th e  

ch u rch , a n d  o ccasio n ed  fr e q u e n t d ifferen ce s  b e tw e e n  th e  

m ilita r y  a n d  th e  m o n k s a n d  c itize n s , th e  issu e  o f  w h ic h  w a s, 

th a t  th e  b ish o p  a n d  oanons d ete rm in ed  to  r e m o v e  to  som e 

p la ce  w h ere  t h e y  m ig h t b e  le ss  d istu rb e d , h a v in g  in  v a in  a p 

p lied  to  th e  k in g  fo r  red ress o f  th e ir  g r ie v a n ce s .

F r o m  th e  t im e  th a t S te p h e n  p u t  a  g a rriso n  in to  th e  ca stle , 

O ld  S a ru m  b e g a n  to  d eca y .

T h e  re m o v a l o f  th e  c i t y  w a s firs t  p ro je c te d  b y  B ish o p  

H e r b e r t , in  th e  r e ig n  o f  R ic h a rd  I I .  ; b u t  th e  k in g  d y in g  

b e fo re  i t  co u ld  b e  e ffe cted , an d  th e  tu r b u le n t  r e ig n  o f  J o h n  

e n su in g , th e  p la n  co u ld  n o t b e  c a rrie d  in to  e x e c u tio n  u n til  

th e  re ig n  o f  H e n r y  I I I . ,  w h en  B is h o p  R ic h a rd  P o o r e  fix ed  

u p o n  th e  s ite  o f  th e  p re se n t ca th e d ra l, a n d  tr a n s la te d  th e  

ep isco p a l see. T h e  in h a b ita n ts  o f  O ld  S a ru m  s p e e d ily  fo l

lo w e d , b e in g  in tim id a te d  b y  th e  in so len ce  o f  th e  g a rriso n , 

a n d  a t  th e  sam e tim e  su ffe rin g  g r e a t  in c o n v e n ie n c e  th ro u g h  

th e  w a n t  o f  w a te r . B y  d e g re e s, O ld  S a ru m  w a s e n t ir e ly  d e

serte d , a n d  a t  p re s e n t th e re  is  b u t  o n e b u ild in g  l e f t  w ith in  

th e  p re c in c ts  o f  th e  a n c ie n t c i t y .  H o w e v e r , i t  is  s t i l l  called  

th e  b o ro u g h  o f  O ld  S a ru m , a n d  sen t tw o  m em b ers  to  P a r 

lia m e n t, t i l l  th e  R e fo rm  A c t  o f  1 8 3 2 , w h o  w e r e  ch o se n  b y  

th e  p ro p rie to rs  o f  c e rta in  lan d s a d ja cen t.

T h e  a re a  o f  th e  b a se  o f  th e  co n ica l h ill  is  n e a r ly  2000 
fe e t ,  o r  1 7 3 0  u n its  in  d iam eter.

D ia m e te r  o f  e x te rn a l co n e o f  S i lb u r y  w i l l  =  5 5 7  u n its , 

and  c o n te n t =  -¡*5- c ircu m feren ce .

D ia m e te r  o f  e x te rn a l co n e  a t  S a ru m  =  1 7 3 8  u n its .

I f  th e  c o n ica l h ills  a t  S ilb u r y  and  S a ru m  w e re  s im ila r  th e ir  

co n te n ts  w o u ld  b e  as  1 ! 30 ,

T h e n  c o n te n t o f  th e  c o n ic a l h ill a t  S a ru m  w o u ld  

=  -j^-x 3 0 = ^ £ = 4  c ircu m fe re n ce  

=  8 t im es p y ra m id  o f  C h eo p s.

T h e  h ill  is  su rro u n d ed  b y  a  fo sse  a n d  tw o  ra m p arts.

I f  th e  d ia m e te r  o f  o n e o f  th e se  c irc le s  sh o u ld  b e  a b o u t 

1 7 4 0  u n its , c irc u m fe re n ce  w o u ld  =  5 4 6 6 .

C u b e  o f  c irc u m fe re n ce  w o u ld  =  54 6 6 *

=  d ista n ce  o f  M e rc u ry .
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T h e  h e ig h t  o f  th e  s te e p  h ill, w h ic h  o r ig in a lly  rose e q u a lly  

on  a ll sid es to  a  p o in t, is  n o t s ta te d .

T h e  p rin c ip a l stre e ts  ra d ia te d  fro m  th e  c a stle  an d  w e re  

in te rse c te d  in  th e  m id d le  b y  o n e  g r a n d  c irc u la r  stre e t.

S a ru m  ap p ears to  h a v e  b een  th e  B o rn e  o f  B r ita in , th e  

resid en ce  o f  h e r  p o n tifica l D ru id s , w h o se  a lta r s  w e r e  o v er*  

tu rn e d  and  r e lig io n  e x tirp a te d  b y  th e  R o m a n s.

T h e  th ro n e o f  th e  Caesars a t  R o m e  has sin ce  been  su p 

p la n ted  b y  th e  h ie ra rch a l c h a ir  o f  S t .  P e t e r ,  w h e re  th e  

so v e re ig n  p o n tif f  b y  his su p rem e tem p o ral an d  sp ir itu a l 

a u th o r ity  ru le s  th e  E te r n a l C i t y  a n d  s t a t e s ; as th e  R o m a n  

em p erors p re v io u s ly  ru le d  th e  d estin ies  o f  k in g d o m s b y  

m ilita r y  p o w er.

T h e  g lo r y  o f  S a ru m  g r a d u a lly  b eca m e e x t i n c t : th e  la s t 

r a y  w a s w h e n , re d u ce d  to  o n ly  o n e  h ou se, sh e re ta in e d  th e  

p o w e r  o f  r e tu r n in g  tw o  m em b ers to  p a r lia m e n t; a m o n g  

th o se  w h o m  to w a rd s  th e  la s t  she sen t to  co m m en ce th e ir  

p o litica l ca re e r  w a s  C h a th a m , th e  fa th e r  o f  P it t .

A t  la s t  S a ru m , a fte r  h a v in g  b een  th e  R o m e  o f  th e  D ru id s , 

an d  th e  W in d s o r  o f  k in g s  an d  em p erors, w h o  ru le d  b y  th e ir  

w ill,  w a s d e p riv e d  o f  ev en  a  re p re se n ta tiv e  in  th e  C o m m o n s 

o f  E n g la n d , an d  is  n o w  fo rg o tte n .

I t  w o u ld  seem  m ore th a n  p ro b ab le  th a t  th e  g r e a t  te o ca llis  

w e r e  o r ig in a lly  c o n s tru c te d  fo r  re lig io u s  p u rp o ses, and  a lso  

as  p la ce s o f  d e fe n ce  in  tim e  o f  d a n g er.

T h e  o ld  b a lla d , a llu d in g  to  S a ru m , sa y s  —

“ 'Twas a Roman town, of strength and renown,
As its stately ruins show.

Therein was a castle for men and arms,
And a cloister for men of the gown.”

T h e  ca th e d ra l o f  S a lis b u r y , o r  N e w  S a ru m , is a  G o th io  

stru c tu re . F ro m  th e  c e n tre  o f  th e  ro o f, w h ich  is  1 1 6  fe e t  

h ig h , r ises  a  b e a u tifu l sp ire  o f  fre e sto n e , th e  a lt itu d e  o f  

w h ich  is  4 1 0  fe e t  from  th e  g r o u n d , an d  is  esteem ed  th e  

h ig h e s t  in  th e  k in g d o m ; b e in g  n e a rly  7 0  fe e t  h ig h e r  th a n  

th e  to p  o f  S t .  P a u l ’s, a n d  j u s t  d o u b le  th e  h e ig h t  o f  th e  

M o n u m e n t in  L o n d o n .
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1 sta d e =  2 8 1  fe e t  =  h e ig h t  o f  to fr e r  o f  B e lu a  

l j  M =  4 2 1  "5 „  =  »
4 1 0  „  =  h e ig h t  o f  th e  s p ire .

T h e  s in g u la r ity  o f  th e re  b e in g  in  th is  c a th e d r a l 3 6 5  win* 

d o w s, & c . is e x p la in e d  in  th e  fo llo w in g  v e r s e s : —

“ As many days as in one year there be,
As many windows in this church you see;
As many marble pillars here appear
As there are hours throughout the fleeting year;
As many gates as moons one here does view;
Strange tale to tell! yet not more strange than true.”

B e tw e e n  A s h b o u rn e  a n d  B u x t o n  in  D e r b y s h ir e  is  a  circle 

o f  sto n es, o r  D r u id ic a l te m p le , c a lle d  A r b e  L o w e s ,  1 5 0  feet 

in  d iam eter, su rro u n d ed  b y  a  la r g e  b a n k  o f  e a r th , about 

11  y a r d s  h ig h  in  th e  slo p e, b u t  h ig h e r  to w a r d s  t h e  south 

o r  so u th -ea st, and fo rm e d  b y  a  la r g e  b a rro w  ; t h e  ditch 

w ith in  is fo u r  y a r d s  in  w id th , w ith  tw o  e n tra n ce s , e a s t  and 

w e st.

D ia m e te r  =  1 5 0  fe e t  =  1 2 9 -6 u n its  

10  x  12 9 -6  =  12 9 6

a n d  1 2 9 6 3 =  d ia m e te r  o f  o rb it  o f  m oon.

C u b e  o f  10 t im es d ia m e te r  =  d ia m e te r  o f  o rb it o f  m o o n .

C u b e  o f  4  tim es c ircu m fe re n ce  o f  d ia m e ter  12 9 6

=  2 d ia m e te r  o f  o rb it  o f  m o o n . 

C irc u m fe re n ce  =  4 0 7  u n its.

9 0 x 4 0 7  =  3 6 6 3 0

d ia m e ter  o f  o rb it  o f  B e lu s  =  3 6 6 3 0 s.

C u b e  o f  90 tim es c irc u m fe re n ce  =  d ia m e te r  o f  o r b i t  o f  
B e lu s .

C u b e  o f  90 x  V  d iam e ter, o r  o f  2 2 5  d ia m e te r  =  2 9 1 6 0 s 

=  d ista n ce  o f  B e lu s .

A t  H a th e rs a g e , in  D e r b y s h ir e , a b o v e  th e  c h u rc h , a t  a  

p la ce  c a lle d  C h a m p  G r e e n , is a  c irc u la r  a re a , 1 4 4  fe e t  in  

d iam e ter, en co m p assed  w ith  a  h ig h  an d  p r e t ty  la r g e  m o u n d  
o f  ea rth , ro u n d  w h ich  is a  d ee p  d itch .
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D ia m e te r  1 4 4  f e e t = 1 2 4 '5  u n its.

C irc u m fe re n ce  = 3 9 1 ,  & c .

6 0 x 1 2 6 - 4 = 7 5 8 4 .

D is ta n c e  o f  th e  ea rth  = 7 5 8 4 * .

C u b e  o f  60 tim es d ia m e te r = d ista n ce  o f  th e  ea rth .

I f  c ircu m fe re n ce  =  3 9 9  u n its ,

3 0 x 3 9 9 = 1 5 9 6 0 .

D is ta n c e  o f  S a tu rn  = 1 5 9 6 0 * .

C u b e  o f  30 tim es c irc u m fe r e n c e = d ista n ce  o f  S a tu rn . '
I f  c irc u m fe re n c e = 3 9 2  u n its ,

3 9 2 *=-^3 d ista n ce  o f  th e  m oon ,

(6 x  3 9 2 )* = -jig  x  6* =  1 2 ,

(5  x  6 x  3 9 2 ) * =  12  x  5 * =  150 0 .

C u b e  o f  6 t im e s  c irc u m fe r e n c e = 1 2  d ista n ce  o f  th e  m oon .

C u b e  o f  30  „  = 1 5 0 0  „

=  1 0  tim e s  d ista n ce  o f  M e r c u r y ,

=^>g- d ista n ce  o f  B e lu s .

O n  S ta n to n  M o o r, a  r o c k y , u n c u lt iv a te d  w a ste , a b o u t tw o  

m iles in  le n g th , an d  o n e a n d  a  h a l f  b road , a re  n u m ero u s 

rem ain s o f  a n t iq u ity ,  as r o ck in g -s to n e s , b arro w s, ro ck -  

baso n s, c irc les  o f  e re c t sto n es, & c ., w h ich  h a v e  g e n e r a lly  

b een  sup posed  o f  D r u id ic a l  o r ig in .

T h e  fo llo w in g  D r u id ic a l c irc le s  a re  a lso  in  D e r b y s h ir e . I n  

a  fie ld  n o rth  o f  G r a n d  T o r ,  c a lle d  N in e -s to n e  C lo s e , a re  th e  

rem ain s o f  a  c irc le  c a lle d  D r u id ic a l, a b o u t 13  y a r d s  in  

d ia m e ter, n o w  c o n s is tin g  o f  sev en  r u d e  sto n es o f  va rio u s  

d im e n sio n s: one o f  th e m  is  a b o u t e ig h t  fe e t in  h e ig h t , and 

n in e  in  c ircu m feren ce . B e tw e e n  s e v e n ty  and e ig h ty  y a r d s  to  

th e  so u th  a re  tw o  o th e r  sto n es, o f  s im ila r  d im en sion s, s ta n d in g  

erect.

D ia m e te r  1 3  y a r d s = 3 9  fe e t = 3 3 - 5  u n its.

I f  d ia m e te r= 3 3 - 2  u n its , c irc u m fe r e n c e = 1 0 4 ,  & c .

D ia m e te r  o f  c irc le  to  th e  p o w e r  o f  3 tim es 3 = 3 3 - 2 9 
=  d ia m e ter  o rb it  o f  B e lu s .

C u b e  o f  c ircu m fe re n ce  = 1 0 4 * ,  & c . = -¡-^ 5- c ircu m feren ce .

C u b e  o f  10 t im es c ircu m fe re n ce  o f  c i r c l e =  Y o V  =  10

=  10  t im es c ircu m fe re n ce  o f  ea rth .
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D ia m e t e r =  1 3  y a r d s = 3 3 * 5  u n its .

I f = 3 3 * 6 5 .

10 0  x  3 3 -6 5  =  3 3 6 5 , 

a  d ista n ce  o f  V e n u s = 3 3 6 5 * ,

2 0 0 x 3 3 - 6 5 = 6 7 3 0 ,  

d is ta n ce  o f  V e n u s  = 6 7 3 0 * .

C u b e  o f  200 t im es d ia m e t e r s  d ista n ce  o f  V e n u s .

C u b e  o f  200 x  ^  o r  o f  80 tim e s  c irc u m fe re n ce

= d ia m e te r  o f  o r b it  o f  V e n u s .

C ir c u m f e r e n c e s  1 0 5 , & c .,  i f = 1 0 6 ,  & c .

9 0 x 1 0 6 ,  & c .,  = 9 5 4 0 .

D is ta n c e  o f  th e  e a rth  =  9540*.

C u b e  o f  90 tim es c ir c u m f e r e n c e s  d ista n ce  o f  t h e  ea rth .

A b o u t  a  q u a r te r  o f  a  m ile  w e s t  o f  th e  l i t t le  v a l le y  w h ich  

sep a ra tes  H a r t le  M o o r  fro m  S ta n to n  M o o r  is  a n  a n cien t 

w o r k , c a lle d  C a s tle  R in g ,  sup posed  to  h a v e  b een  a  B ritis h  

en cam p m en t. I t s  form  is  e ll ip t ic a l;  its  sh o rte st  d iam eter, 

fro m  so u th -e a st to  s o u th -w e s t, is  1 6 5  f e e t ;  its  le n g th , from  

n o rth -e a st to  s o u th -w e s t, 2 4 3 . I t  w a s en com p assed  b y  a  

d ee p  d itch  and  d o u b le  v a llu m , b u t  p a rt o f  th e  la t t e r  has 

b een  le v e lle d  b y  th e  p lo u g h .

G r e a te r  d ia m e te r  o f  H a r t le  M o o r  e llip s e = 2 1 0  units=243 
fee t.

L e s s  d ia m e te r  =  1 4 2  u n i t s = 1 6 5  feet.

2 1 1 *, & c . = -jL- c ircu m feren ce .

1 4 1 * , & c .= J g -  „

C irc u m fe r e n c e  o f  c irc le  d ia m e te r  2 1 0 = 6 5 9  u n its .

6 5 8 * =  circu m feren ce .

(2  x  6 5 8 ) * =  =  20.

C u b e  o f  tw ic e  c irc u m fe re n ce  o f  c i r c l e = 2 0  c irc u m fe r e n c e  

o f  th e  earth .

C irc u m fe re n ce  o f  c irc le  d iam e ter  1 4 2 = 4 4 6  u n its.

44 9*, & c . = £ - c ircu m feren ce .

( 5  x  4 4 9 , & c .) * = £  x  5 * =  100.

(3  x  5  x  4 4 9 , & c .) * =  10 0  x  3 * = 2 7 0 0 .
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T h u s  c u b e  o f  5  tim e s  c irc u m fe re n ce  =  100 c ircu m fe re n ce  

o f  th e  earth .

C u b e  o f  1 5  tim e s  c irc u m fe re n ce  o f  c ir c le = 2 7 0 0  c irc u m 

fe re n ce  o f  th e  e a r th = d ista n ce  o f  V e n u s .

80  c u b e s = d ista n ce  o f  B e lu s , 

o r  10  c u b e s  o f  3 0  tim es c ir c u m f e r e n c e s  d ista n ce  o f  B e lu s .

C ir c u m fe r e n c e s = 6 5 9  an d  4 4 6 , 

i f  = 6 5 2  „  4 3 4 .

3 0 x 6 5 2  =  1 9 5 6 0 ,

D is ta n c e  o f  U r a n u s =  19 5 6 0 *,

3 0 x 4 3 4 ,  & c . =  1 3 0 4 0 .

D is ta n c e  o f  J u p i t e r =  13040*.

A b o u t  h a lf  a  m ile  n o rth -ea st from  th e  R o u t e r  ro ck s , on 

S ta n to n  M o o r, is  a  D ru id ic a l c irc le , e lev en  y a r d s  in  d ia m e ter, 

c a lle d  th e  N in e  L a d ie s ,  com po sed  o f  th e  sam e n u m b e r  o f  

ru d e  sto n es, fro m  th re e  to  fo u r  fe e t in  h e ig h t, a n d  o f  d if

fe re n t b read th s. A  s in g le  sto n e , n am ed  th e  K in g ,  stan ds a t  

a  d ista n ce  o f  th ir ty - fo u r  y a rd s.

D ia m . =  1 1  y a r d s  =  3 3  fe e t  =  28*53 u n its.

say =  2 7  &C.
C y lin d e r  h a v in g  h e ig h t  =  diam . o f  base w ill 

=  2 7*, & c . x  *7854

=  -3*5- d e g re e  =  3  m in u tes 

S p h e re  =  $ =  -¡fr „  = 2  „

C o n e  =  $ =  -jV  j> = 1  »
N e a r  th is  c irc le  a re  s e v e ra l ca irn s an d  b a r ro w s ; m o st o f  

w h ic h  h a v e  b e e n  op en ed , an d  v a rio u s  rem ain s o f  a n c ie n t 

cu sto m s d isco ve red  in  th em . U r n s , w ith  b u rn t bon es, & c . 

h a v e  b e e n  fo u n d  in  th e se  a n d  som e o f  th e  o th e r  b a rro w s. 

U n d e r  on e o f  th e  ca irn s  h u m an  b o n es w e r e  fo u n d , to g e th e r  

w ith  a  la r g e  b lu e  g la s s  bead.

C o n e  =  1 m in u te  =  —— — L _  c ircu m feren ce  
3 6 0 x 6 0  2 16 0 0

=  1 g e o g ra p h ic a l m ile.

C u b e  o f  B a b y lo n  =  2 16 0 0 0  c ircu m feren ce

=  2 1 6 0 0 x 1 0 .
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C irc u m fe re n ce  =  2 1 6 0 0  co n e s o f  S ta n to n  M o o r .

S o  c u b e  o f  B a b y lo n  =  2 16 0 0 * x  10 co n es 

=  2 16 0 0 * x  10  m iles,

o r  d ista n ce  o f  B e l  us =  1 0  tim e s  th e  sq u a re  o f  t h e  e a r th ’s 

c irc u m fe re n ce  w h e n  u n it y  =  1 g e o g ra p h ic a l m ile .

D ia m e te r  = 1 1  y a r d s  =  3 3  fe e t  =  28*53 u n its . 

C irc u m fe r e n c e  =  89*53.

( 1 0  x  89*8)* =  f  d ista n ce  o f  th e  m oon.

( 3  x  10  x  8 9 * 8 / =  ^ x  3* =  18 .

( 5  x  3  x  1 0  x  89-8)* =  18  x  5* x  2 2 5 0 .

C u b e  o f  1 5 0  tim es c irc u m fe re n ce  =  2 2 5 0  d is ta n c e  o f  th e  

m oon
=  d is ta n c e  o f  B e lu s . 

3  c u b e s  o f  10  tim e s  c ircu m fe re n ce  =  2  d is ta n c e  o f  th e  

m oon  _
=  d ia m e te r  o f  t h e  or

b it  o f  th e  m oon .

D ia m e te r  =  28*53 u n its.

( 1 0  x  28*4)* =  -¡^ c ircu m feren ce .

10  cu b e s  o f  10  t im es th e  d iam e ter  o f  th e  c ir c le

=  tw ic e  th e  c ircu m fe re n ce  o f  th e  e a r th . 

28*6® =  d ista n ce  o f  N e p tu n e .

S h o u ld  c irc u m fe re n ce  =  9 1  u n its  

60 x  9 1  =  5 4 6 0  

D is ta n c e  o f  M e r c u r y  =  5460*.

C u b e  o f  60 tim es c ircu m feren ce  =  d ista n ce  o f  M e r c u r y .

O n  th e  to p  o f  B a n b u r y  H ill ,  in  B e r k s h ir e , is  a  s u p p o s e d  

D a n is h  cam p  o f  a  c irc u la r  fo rm , 200 y a r d s  in  d ia m e te r , w i t h  

a  d itc h  o f  20 y a r d s  w id e.

D ia m e te r  200 y a r d s  =  600 fe e t  =  5 1 9  u n its.

C irc u m fe re n c e  =  16 3 0 .

*  =  8 1 5 .

8 16 * =  £  d ista n ce  o f  m oon.

( 2 x 8 1 6 ) *  =  |  =  4 .

C u b e  o f  c irc u m fe re n ce  =  4  d ista n ce  o f  th e  m oon.
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100 cubes=400 diet, of moon=dist. of earth.
7 0  „  = 2 8 0  , ,  =  , ,  V e n u s .

C u b e  o f  10  t im e s  c irc u m fe re n ce  =  4 0 0 0  d ista n ce  o f  m oon , 

=  10  t im es th e  d is ta n ce  o f  th e  ea rth .

T w ic e  w id th  o f  d itc h  =  4 0  y a r d s  =  120  fe e t  =  10 3  u n its .

D ia m e te r  o f  o u te r  c ir c le  w il l  =  5 1 9  +  10 3  =  6 2 2  u n its , 

a n d  c ircu m fe re n ce  =  1 9 5 2 .

± =  9 76 .

9 6 8 3, & c . =  8 c ircu m fe re n ce  

( 2 x 9 6 8 ,  & c.)*  =  64

C u b e  o f  c irc u m fe re n ce  o f  c ir c le  =  6 4  c ircu m fe re n ce  o f  th e  

e a rth

( 5  x  2 x  9 6 8 , & c .)3 =  6 4  x  5 3 =  8000.

9  cu b e s o f  5  t im e s  c irc u m fe re n ce  o f  th e  c irc le

=  72 0 0 0  c irc u m fe re n ce  o f  

th e  e a rth

=  d ista n ce  o f  S a tu r n

1 8  „  =  , ,  U r a n u s

5 4  „  =  , ,  B e lu s

60 c u b e s  o f  c irc u m fe re n ce  =  6 4 x  60 =  3 8 4 0  c ircu m 

fe re n ce  =  d ista n ce  o f  th e  e a rth .

S h o u ld  c ircu m fe re n ce  o f  less c irc le  =  1 5 9 6  u n its

1 0  x  1 5 9 6  =  1 5 9 6 0  

D is ta n c e  o f  S a tu rn  =  15 9 6 0 s.

I f  c irc u m fe re n ce  o f  g r e a te r  c irc le  =  1 9 5 6  

1 0  x  1 9 5 6  =  19 5 6 0  

D is ta n c e  o f  U r a n u s  =  19560 *.

C u b e  o f  10  tim e s  less  c ircu m fe re n ce  =  d is ta n ce  o f  S a tu rn  

C u b e  o f  10  t im e s  g r e a te r  c irc u m fe re n ce  =  „  U r a n u s .

“  B a t h  "  is  a  C e l t ic  w o rd  fo r  “  fo r t .”  I t  ab o u n d s in  S c o t

la n d , b u t  u s u a lly  w ith  a  v a r ie ty  o f  p ro n u n cia tio n s. S u c h  fo rts  

a re  u s u a lly  m ere  e a rth -w o rk s , fo rm in g  a  c irc le , o r  s e t  o f  con 

c e n tr ic  c irc le s , o n  p la in  g ro u n d , o r  c u t t in g  o f f  th e  o u te r  

a n g le s  o f  a  b a n k  o v e rh a n g in g  a  r iv u le t . T h e  e n c lo su re  is  

su p p o sed  t o  h a v e  c o n ta in e d  te m p o ra ry  b u ild in g s  fo r  resid en ce .

yol. i. o o '
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T h e  ce le b ra te d  lu l l  o f  T a n ,  i n  th e  c o u n t y  o f  M e a th , 

I r e la n d , is  c o v e re d  w ith  a  d u s t e r  o f  rath e , a n d  p r e s e n ts  fe w  

o th e r  o b je c ts . F r a n  a n  in d e fin ite ly  e a r ly  p e r io d  d o w n  to  

th e  s ix th  c e n tu r y  i t  w a s  a  c h ie f  s e a t  o f  th e  I r is h  k in g s , 

a cc o rd in g  to  W a k e m a n . S h o r t ly  a f te r  th e  d e a th  of D e n n o t , 

th e  son  o f  F e r g u s ,  in  th e  y e a r  5 6 3 , th e  p la c e  w a s  d ese rte d , 

in  c o n s e q u e n ce , as  i t  is  sa id , o f  a  c u rs e  p ro n o u n ce d  b y  S t. 

B u a d a n , o r  B o d a n u s , o f  L o r h a , a g a in s t  th a t  k in g  a n d  his 

p a la ce . A f t e r  th ir te e n  c e n tu rie s  o f  r u in , th e  c h ie f  m on u

m en ts  fo r  w h ic h  th e  hQ l w a s  a t  a n y  t im e  re m a r k a b le  are  

d is t in c tly  to  b e  tra c e d . T h e y  co n s is t fo r  th e  m o s t  p a r t  o f  

c irc u la r  o r  o v a l e n d o s u r e s  a n d  m o u n d s, w ith in  o r  u p o n  w hich  

th e  p r in c ip a l h a b ita tio n s  o f  th e  u n d e n t  r i t y  u n d o u b te d ly  

sto od . T h e  ra th  c a lle d  B a t h  B ig h ,  o r  C a t h a ir  C ro fin n , 

a p p e ars a n d e n t ly  to  h a v e  b een  th e  m o st im p o rta n t w o rk  

u p o n  th e  h ill,  b u t  i t  is  n o w  n ea rly  le v e lle d  w ith  th e  gro u n d . 

I t  is  o f  a n  o v a l fo rm , m ea su res in  le n g th  fro m  n o rth  t o  south  

a b o u t 8 5 0  fe e t , a n d  ap p ears in  p a r t  to  h a v e  b e e n  co n s tru cte d  

o f  s t o n e : w ith in  i ts  e n c lo su re  a r e  th e  ru in s  o f  th e  F o rra d h , 

an d  o f  T e a c h  C o r m a c , o r  th e  h o u se o f  C o rm a c . T h e  m ound 

o f  th e  F o r ra d h  is o f  co n sid e ra b le  h e ig h t, fla t a t  th e  to p , and 

e n c irc le d  w ith  tw o  lin e s  o f  e a r th , h a v in g  a  d itc h  b e tw e e n  

th em . I n  its  c e n tre  is  a  v e r y  re m a rk a b le  p illa r  s to n e , w h ich  

fo rm e r ly  sto od  u p o n , o r  r a th e r  b y  th e  sid e  o f  a  sm a ll m ou n d , 

ly in g  w ith in  th e  e n c lo su re  o f  B a t h  B ig h ,  a n d  c a lle d  D u m - 

lia n a -n -G ia ll, o r  th e  m o u n d  o f  th e  H o s ta g e s , b u t  w h ic h  w as 

rem o v ed  to  its  p re se n t s ite  to  m a rk  th e  g r a v e  o f  so m e m en 

sla in  in  a n  e n co u n te r  w ith  th e  k in g ’s tro o p s d u r in g  the 

r is in g  o f  1 7 9 8 . I t  has b een  s u g g e s te d  b y  P e t r ie ,  th a t  i t  is 

e x tr e m e ly  p ro b ab le  th a t th is  m o n u m en t is  n o  o th e r  th a n  th e  

c e le b ra te d  L i a  F a i l ,  o r  S to n e  o f  D e s t in y , u p o n  w h ic h , fo r  

m a n y  a g e s , th e  m o n arch s o f  Ir e la n d  w ere  c ro w n e d , a n d  w h ich  

is  g e n e r a lly  su p posed  to  h a v e  b een  rem o v ed  fro m  I r e la n d  to  

S c o tla n d  fo r  th e  co ro n a tio n  o f  F e r g u s  M a c  E a r k ,  a  p r in c e  o f  

th e  b lo o d  ro y a l o f  Ire la n d , th e re  h a v in g  b een  a  p r o p h e c y  

th a t  in  w h a te v e r  c o u n tr y  th is  fa m o u s sto n e  w a s p re s e rv e d , a  

k in g  o f  th e  S c o t ic  ra ce  sh o u ld  re ig n .

T h e  T e a c h  C o r m a c , ly in g  on  th e  s o u th -e a st o f  th e  F o r *
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ra d h , w ith  w h ic h  is  jo in e d  a  com m on  p a ra p e t, m a y  b e  

d e scr ib e d  as a  d o u b le  e n c lo su re , th e  r in g s  o f  w h ic h  u p o n  th e  

w e s te rn  sid e  b e c a m e  co n n ecte d . I t s  d ia m e te r  is  a b o u t 

1 4 0  fe e t  (-§- a  s t a d e =  140J- fe e t .)

D ia m e te r  o f  e l l ip s e = 8 5 0  fe e t = 7 3 4 * 6  u n its .

7 3 4 * = ^  d is ta n ce  o f  th e  m oon .

( 3 x 7 3 4 ) 8= * x 3 i  = 9  „

C u b e  o f  d ia m e t e r = ^  „

C u b e  o f  3  d ia m e te r = 9  , ,

C irc u m fe r e n c e  o f  c ir c le  o f  d ia m e te r  7 3 4 = 2 2 0 6  u n its .

2213 & c . = j ^ o  d is ta n ce  o f  th e  m oon.

(1 0 x 221 &c.)3= VW> = 10-
C u b e  o f  c irc u m fe r e n c e = 1 0  d is ta n c e  o f  th e  m oon.

D ia m e te r  o f  T e a c h  C o r m a c = £  stad e.

C u b e  o f  d ia m e te r=-fc c ircu m feren ce .

C u b e  o f  c irc u m fe r e n c e = ^ = i  c irc u m fe re n ce  n e a r ly .

C u b e  o f  4  tim es d ia m e te r = circu m feren ce .

C u b e  o f  4  tim es c ir c u m fe r e n c e = 3 1 .

C u b e  o f  20  tim e s  c ir c u m fe r e n c e = 3 1  x 5 * = 3 8 7 5  c irc u m 

feren ce .

d is ta n ce  o f  th e  e a r th = 3 8 4 0 .

T h is  is  th e  o n ly  m ea su red  D ru id ic a l m o n u m en t in  Ir e la n d  

th a t  w e  h a v e  m e t w ith .

W e  fin d  D r u id ic a l  m o n u m en ts in  D e n m a rk , S w e d e n , an d  

N o r w a y ,  q u o tin g  fro m  th e  F r e n c h  “  Id o la tro u s  N a tio n s .”  

I t  a p p e ars th a t  th e  L a p la n d e rs  in  D e n m a r k , n a tiv e s  o f  

F in la n d , a n d  th e  p ro p e r  L a p la n d e rs  in  fo rm er tim es a l l  

w o rsh ip p ed  J u m e la  a s  th e  S u p re m e  B e in g , an d  lik e w is e  th e  

S u n  an d  M o o n . S to r ju n k a r e  is  rep rese n te d  u n d e r  th e  fo rm  

o f  a  la r g e  u n p o lish ed  s to n e , su ch  ns is m e t w ith  in  th e  

m o u n ta in s ; so m etim es i t  is scu lp tu re d . T h is  s to n e -g o d  is 

f r e q u e n t ly  su p p lied  w ith  a  n u m ero u s f a m ily ; on e o f  th e m  is  

h is  w ife ,  o th e rs  h is  sons a n d  d a u g h te rs , and th e  rest his 

d o m estics. R e in -d e e r s  a re  sacrificed  to  T h o r o n , b u t  to  th e  

S u n  o n ly  y o u n g  fem ale d eers. T h e y  h a v e  tu to rs  an d  

a ca d em ies fo r  th e  p a rticu la r  s tu d y  o f  th e  b la c k  a rt. T h e y
oo I
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sta n d  in  a w e  o f  th e ir  m a n es, o r  th e  so u ls  o f  t h e ir  d e a d ,  t i l l  

th e y  a r e  a c t u a lly  tra n s m ig ra te d  in to  n e w  b o d ie s ;  w h e n c e  i t  

is  m a n ife st th a t  th e ir  n o tio n , w ith  re sp e ct to  s o u ls ,  i s  th e  

sam e as th a t  re c e iv e d  a m o n g  th e  T a r ta r s  a n d  S c y t h ia n s ,  w h o  

b o rro w e d  i t  fro m  th e  e a ste rn  n atio n s.

T h e r e  is  a n  a n c ie n t ch a p e l, in  ru in s , s itu a te d  b e tw e e n  

B e v e l  a n d  N e r v a , w h e r e  so m e d e v o te e s  s tr ip  th e m s e lv e s  

n a k e d  an d  fa ll  d o w n  o n  th e ir  k n e e s , b efo re  a  g r e a t  sto n e , 

w h ic h  sta n d s in  th e  m id d le  o f  th e  c h a p e l; t h e y  a ls o  d an ce  

ro u n d  i t ,  a n d  o ffe r  o b la tio n s  o f  fr u its  an d  o th e r  p ro v is io n s.

T h is  cere m o n y  is  a  r e lic  o f  th a t  r e lig io u s  w o rs h ip  o f  th e  

G o th s  w h ich  a ll  th e  p e o p le  in  g e n e ra l o f  th e  n o rth , t h e  G e r 

m a n s, G a u ls ,  & c . ,  p aid  fo r m e r ly  to  s to n e s ; a n d  w e  a r e  as

su red  th a t  th is  d iv in e  a d o ratio n  o f  th e m  w a s  g r o u n d e d  o n  a  

n o tio n , w h ic h  w a s  th e n  e sta b lish e d  a m o n g a ll  th o se  id o la te rs , 

th a t  som e d im in u tiv e  sp rite s , o r  im p s o f  th e  d e v il,  resid ed  

w ith in  th o se  s to n e s ; n a y , t h e y  ca rrie d  th e  p o in t s t i l l  fu r th e r , 

a n d  w e re  fu l ly  p ersu a d ed  th a t  th o se  sto n e s  w e r e  o r a c le s .

A t  th is  d a y  th e  p easan ts in  p a r t  o f  B r it t a n y  b e l ie v e  th a t 

a t  c e rta in  p erio d s o f  th e  y e a r ,  w h e n  th e  m oon  sh in es b r ig h t ly ,  

th a t  h id eou s d w a rfs , w h o m  th e y  c a ll  C o rm a n d o n s, r is e  from  

th e ir  su b terra n ea n  a bo d es, form  an  in fe rn a l r in g  a b o u t  the 

d o l-m en s a n d  m e n -h irs , an d  t r y  to  a ttr a c t tr a v e lle r s  b y  r in g 

in g  g o ld  u p o n  th e  sa cred  stone.

W e  co n sid er som e o f  th e  s in g le  u p r ig h t  D r u id ic a l  stones 

to  b e  ro u g h  rep rese n ta tio n s  o f  th e  a c c u r a te ly  p ro p o rtio n ed  

a n d  h ig h ly -fin ish e d  o b elisk  o f  th e  E g y p tia n s .

In d e e d  som e o f  th e m  assu m e th e  r o u g h , sq u are , ta p e rin g , 

tru n c a te d  fo rm , as a lr e a d y  n o ticed . O th e rs  a re  s c u lp tu re d .

I n  S co tla n d  fo u r  o r  fiv e  a n c ie n t o b e lisk s  a re  s t i l l  to  b e  

see n , c a lle d  th e  D a n is h  sto n e s  o f  A b e r le m n o , a n d  a re  adorn ed  

w ith  b a s-re lie fs  o f  m en on  h o rseb a ck , an d  m a n y  e m b le m a tica l 

f ig u r e s  an d  h ie ro g ly p h ics , n o t in te llig ib le  a t  th is  d a y . T h e  

sto n e  n e a r  F o r r e s t  rises a b o u t 2 3  fe e t  a b o v e  th e  g r o u n d , and  

is  su p posed  to  b e  n o t less  th a n  1 2  o r  1 5  fe e t  b e lo w , so  th a t  

th e  w h o le  h e ig h t  w ill  b e  a t  le a s t  3 5  fe e t , a n d  its  b re a d th  is 

n e a rly  5  fe e t. A  g r e a t  v a r ie ty  o f  fig u re s  in  r e l ie f  a re  c a r v e d  

o n  it .  M a n y  D r u id ic a l m o n u m en ts a n d  te m p le s  a r e  d is-



SACRED STONES. 453

ce m ib le  in  th e  n o rth e rn  p a rts  o f S cotland as w e ll as in  th e  
isles. T h e y  are  c irc u la r, and e q u a lly  re g u la r w ith  those in  
E n g la n d , b u t n o t on so huge a scale.

T h e  crom lech a t P las N ew yd d , in  A nglesea, is  fo rm ed b y  
a m assive irregu la r-shaped  stone, supported  la te ra lly  b y  o th e r 
stones, w h ich  in c lin e  inw a rd s fro m  th e  base to  th e  stone th a t 
fo rm s th e  ro o f; th e  w ho le  s tru c tu re  resem bles an E g y p tia n  
p ro py lo n .

In  th e  D ru id ic a l c irc le  a t Je rse y , a la rg e  stone is  rep re 
sented as fo rm in g  a p ro je c tin g  ro o f, w h ich  is  supported  la te 
ra lly  b y  o th e r stones in c lin in g  inw ards fro m  th e  base to  th e  
to p  —  lik e  K it ’s C o tty  house, in  K e n t; one v ie w  o f th e  la s t 
represents th e  e x te rn a l sides as b u t l it t le  in c lin e d  to  the  ro o f, 
w h ich  is  n e a rly  fia t and p ro je c tin g , lik e  th e  to p  o f a p ro 
p y lo n , o r th e  ro o f o f the  m o n o lith ic  chapel a t B u to s , a lready 
described b y  H erod o tus  as h a v in g  a s ing le  fla t stone p ro 
je c tin g  o ve r th e  sides o f the  chapel.

T he  tom b o f C y ru s  seems to  have been fo rm ed lik e  the  
B u to s stone chapel, w ith  a p ro je c tin g  ro o f, accord ing  to  
th e  “  A n tiq u itie s  o f P e rs ia .”  K i t ’s C o tty  is  ca lled a K is t-  
vaen, o r stone chest, w h ich  n o t o n ly  accords w ith  o u r v iew s, 
b u t i t  w ill be seen th a t the  use made o f the  K is t-v a e n  m ay 
th ro w  some lig h t on th e  m o n o lith ic  cham bers o r chest o f th e  
E g yp tia n s .

D avies describes the  p ro b a tio n  o f T a lies im , a D ru id ic a l 
n ov ic ia te . “  I  was firs t m odelled in  the  fo rm  o f a pure  m an 
in  th e  h a ll o f C e rid w in , w ho subjected me to  penance. 
T hough  sm all w ith in  m y a rk , and m odest in  m y d ep ortm en t, 
I  was g re a t. A  sa nctu a ry  ca rrie d  m e above th e  surface o f 
th e  e a rth . W h ils t I  was enclosed w ith in  its  rib s  the  sw eet 
A w e n  rendered me com ple te .”  W hence D avies in fe rs  th a t 
th e  K is t-v a e n  is  v e ry  p ro b a b ly  the  a rk  here re fe rre d  to . 
T h e  K is t-v a e n , lik e  o th e r D ru id ic a l m onum ents, is  found  in  
d iffe re n t and rem ote  p a rts  o f the  w o rld . T he re  is  one on 
th e  banks o f th e  Jo rd a n  resem bling  K it ’s C o tty .

T h e  o p in io n  o f C lem ens A lc x a n d rin u s  is  th a t colum ns w ere 
w orshipped as the  im ages o f G od. H erod ian  says the  Phoe
n ic ians w orshipped a g re a t stone c irc u la r b e low , and end ing

o a 3
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w ith  •  sh arp n ess a b o v e  in  th e  fig u re  o f  a  co n e , a n d  o f  a  b la d e  

co lo u r. T h e y  re p o rt i t  to  h a v e  fa lle n  fro m  h e a v e n , a n d  to  

b e  th e  im a g e  o f  th e  su n . T h e  v e r t ic a l  s e c tio n , o r  p la n e  o f  

a n  E g y p t ia n  o b e lis k  r e v o lv in g  on  its  a x is , w o u ld  g e n e r a t e  a  

so lid  a n s w e rin g  th is  d e scr ip tio n , l ik e  th e  p o in te d  m in a r e t. 

T h is  c o n ic a l sto n e  w a s c a lle d  E laeo gabalis.

M . A u r e liu s  A n to n in u s , a  R o m a n  em p ero r, c a l le d  H e l io -  

g a b a lu s , b e ca u se  h e  h a d  b een  a  p r ie s t  o f  t h a t  d iv in it y  in  

P h o en icia , o b lig e d  h is  su b je c ts  to  p a y  a d o ra tio n  t o  t h e  go d  

H e lio g a b a lu s , w h ic h  w a s  n o  o th e r  th a n  a  la r g e  b la c k  sto n e , 

h a v in g  th e  fo rm  o f  a  co n e , th a t  h e  b ro u g h t w it h  h im  to  

R o m e  o n  h is  b e in g  e le c te d  em p ero r  b y  th e  a r m y ; h e  b u i lt  a  

te m p le  to  th e  g o d , an d  c o n tin u ed  p r ie s t  h im se lf, c o m m a n d in g  

th e  V e s ta l  fire , th e  p a lla d iu m , a n d  co n s e cra te d  b u c k le r s  to  

b e  tra n sp o rte d  th ith e r.

M a h o m e t d e stro y e d  o th e r  su p erstitio n s  o f  th e  A r a b s ,  b u t  

h e  w a s  o b lig e d  to  a d o p t th e ir  ro o te d  v e n e ra tio n  fo r  th e  b la c k  

s to n e , a n d  tra n s fe r  to  M e c c a  th e  r e s p e ct a n d  r e v e re n c e  w h ich  

h e  h ad  d esig n e d  fo r  J e r u s a le m .— ( Pitts.)

I t  a p p e ars th a t  h is to ry  can  still  tra c e  a m o n g  v a r io u s  o th e r  

n atio n s  th e  w o rsh ip  o f  c o n ica l an d  p y ra m id a l sto n es.

T h e  P a p h ia n  V e n u s  w a s  th e  c e le s t ia l V e n u s  o f  th e  A s s y 

ria n s, a n d  re p re se n te d , a cc o rd in g  to  T a c itu s , b y  a  c o n e , b u t ,  

a cc o rd in g  to  M a x im u s  T y r iu s , b y  a  w h ite  p y ra m id . T h e  

P a p h ia n  V e n u s , s a y s  P a u sa n ia s , w a s  w o rsh ip p ed  firs t  b y  

th e  A s s y r ia n s , a fte rw a rd s  b y  th e  P a p h ia n s  a n d  P h o en icia n s  

o f  A s c a lo n . T h e  C y th e r e a n s  a cq u ire d  th e se  r ite s  fro m  th e  

P h oen ician s. H e  a lso  sta te s  th a t i t  w a s  th e  cu sto m  o f  th e  

G r e e k s , a t  an  e a r ly  p erio d , to  re v e re n c e  th e  fo rm  o f  ru d e  

sto n es in s te a d  o f  s ta tu e s ;  an d  a d ds, th a t  s e v e r a l su c h  

e x is te d  a t  h is  tim e . A t  P herse th e re  w e r e  t h ir ty  sq u a re  

sto n es, ea ch  c a lle d  b y  th e  n am e o f  som e d e ity . M e r c u r y  

w a s  fr e q u e n t ly  re p re se n te d  b y  a  ru d e  sto n e. T h e  A p o l lo  

C a r y n u s  an d  J u p it e r  M ilic h iu s , in  th e  fo ru m  o f  S ic y o n , w e re  

w o rsh ip p ed  u n d e r  th e  form  o f  sm a ll p y r a m id s : th e  D ia n a  

P a tr o a , in  th e  sam e p la ce , u n d e r  th a t  o f  a  co lu m n . T h e  

H e r c u le s  o f  H y e t t u s  w a s a  ru d e  stone. T h e  s y m b o l o f  

C u p id  a t  T h e s p ia  w a s a lso  a  ru d e  stone. A c c o r d in g  to  C le -
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m e n s A le x a n d r in u s , (h e  D e lp h ic  A p o llo  w a s  o n ce  a  co lu m n . 

D a c ta n tiu s  m en tio n s th e  w o rsh ip  o f  T e rm in u s  u n d e r th e  form  

o f  a  ru d e  sto n e .

H a m ilto n  d escrib es o n e  o f  th e  id o ls  in  th e  p a g o d a  o f  J u g 

g e r n a u t  a s  a  h u g e  b la c k  sto n e , o f  a  p y ra m id a l fo rm . M a u 

r ic e  m en tio n s a  b la c k  s to n e , 5 0  c u b its  h ig h , th a t  sto od  b e fo re  

th e  g a t e  o f  a  te m p le  e re c te d  to  th e  su n  b y  an  a n cien t rajah . 

I n  th e  p a g o d a  a t  B e n a re s  is  an  id o l o f  a  b la c k  sto n e. B o o d h  

w a s  rep resen ted  b y  a  h u g e  co lu m n  o f  b la c k  sto n e.

H e rc u le s , N e p tu n e , C u p id , J u p ite r ,  J u n o , an d  D ia n a , 

s a y s  L e g r e w , w e r e  firs t  w o rsh ip p ed  u n d e r  th e  sy m b o ls  o f  

co n e s a n d  p y r a m id s ; a t  a  la te r  p erio d , th e se  s ta tu e s  p re 

sen te d  fo rm s o f  tra n sce n d e n t b e a u ty .

O n  th e  o ld  co in s o f  A p o llo n ia , a cc o rd in g  to  D ’A n k e r -  

v i l le ,  A p o llo  w a s  rep rese n te d  b y  an  o b e lisk  a  l i t t le  d ifferen t 

fro m  tho se o f  E g y p t .  O n  th e  m ed al o f  th e  C h a lc id ia n s  is  

a n  a n c ie n t rep rese n ta tio n  o f  N e p tu n e , in  th e  form  o f  a  p y r a 

m id . O n  a  m ed al o f  C e o s , J u p ite r  an d  J u n o  ap p ear in  th e  

fo rm  o f  p y ra m id s orn am en ted  w ith  draperies. D a m a sc iu s, in  

h is  li fe  o f  Is id o ru s , sta te s , th a t m a n y  co n secra ted  sto n es w e re  

to  b e  seen  n e a r  H e lio p o lis , in  S y r i a ; an d  adds, th a t  th e y  

w e r e  d ed icated  to  G a d , J u p ite r , th e  S u n , an d  o th e r  d eities.

S e e tz e n  h a r in g  assu m ed  th e  c h a ra cte r  o f  a  M a h o m e ta n , 

to o k  a  p a ssa ge  in  a  v e sse l fro m  S u e z , w h e re  th e re  w e r e  a  

n u m b er  o f  o th e r  p ilg rim s  d estin ed  fo r  M e c c a . B e fo r e  r e a ch 

in g  J id d a , t h e y  ca m e to  a  v il la g e  ca lled  B a b o g , w h e re  th e  

c e re m o n y  to o k  p la ce  o f  p u t t in g  on  th e  eh h ra n — th e  p ilg rim 's  

dress. T h u s  tran sfo rm ed  in to  p ilg rim s, th e y  b e g a n  to  c r y  

a lo u d  L u b b a ik , A lla h o u m m e  L u b b a ik ,  an  a n c ie n t form  o f  

p r a y e r  w h ich  S e e tz e n  su sp ects  o f  b e in g  a p p ro p ria ted  to  B a c 

ch u s. A t  M e c c a  h e  fo u n d  th e  h o ly  te m p le  co m p o sin g  a  

m o st m a je stic  sq u a re , 3 0 0  fe e t b y  20 0, an d  su rro u n d ed  w ith  

a  tr ip le  o r  q u a d ru p le  ro w  o f  co lu m n s. T h e  h ouses o f  th e  

to w n  ro se  a b o v e  i t ,  an d  th e  s u rro u n d in g  m o u n ta in s h ig h  

a b o v e  th e m , so  th a t  h e  fe lt  as in  th e  a re n a  o f  a  m a gn ificen t 

th e a tre . H e  h ad  a n  o p p o rtu n ity  o f  se e in g  th e  K a a b a  e n 

c irc le d  b y  m ore th a n  a  th o u san d  p ilg rim s, A r a b s  fro m  e v e r y  

p r o v in c e , M o o rs , P e rs ia n s , A fg h a n s , a n d  n a tiv es  o f  a ll  th e

0 0 4
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c o u n trie s  o f  th e  E a s t .  I n  th e ir  e n th u sia stic  s e a l  t o  k i s s  th e  

b la c k  sto n e , t h e y  ru sh e d  p e ll-m e ll in  c o n fu se d  c r o w d s ,  so  

a s  to  c a u s e  a n  a p p reh en sio n  th a t  som e o f  th e m  m u s t  h a v e  

b e e n  su ffo cated . T h is  r e lig io u s  tu m u lt ,  w it h  t h e  m u ltitu d e  

a n d  va rio u s  a sp e ct o f  th e  g ro u p s , p re se n te d  th e  m o s t  e x tr a 

o rd in a ry  s p e c ta c le  h e  e v e r  beh eld .



T A B L E S

OP

SQUARES, CUBES, AND POWERS.

A





T A B L E  O F  S Q U A R E S ,

From  1 to  1000.

Boot
or

Numb.
Square.

Boot
or

Numb.
Square.

Boot
or

Numb.
Square.

Boot 
or . 

Numb.
Square.

1 1 37 1369 73 5329 IO9 11881
2 4 38 1444 74 5476; 1 IO 12100
3 9 39 1521 75 5625 111 12321
4 l6 40 1600 76 5776 I 12 »2544
5 *5 . 4» 1681 77 5929 II3 12769
6 36 42 1764 78 6084 II4 12996
7 49 43 1849 79 6241 »»5 »3225
8 64 44 1936 80 6400 116 »3456
9 81 45 2025 81 6561 »»7 13689

IO IOO 46 2 116 82 6724 1 18 13924
11 121 47 2209 83 6889 119 1416 1
12 •44 48 2304 84 7056 120 14400
>3 169 49 24OI 85 72 2s 121 14641
>4 196 50 2500 86 7396 122 14884
»5 22I 5» 2601 87 7569 ,23 15»29i6 256 5* 2704 88 7744 124 15376
>7 289 53 2809 89 792» 125 15625
18 3*4 54 2916 90 8100 126 15876
*9 361 55 3025 9» 8281 I27 16129
20 4OO 56 3136 92 8464 128 16384
21 44» 57 3249 93 8649 I29 16641
22 484. 5« 3364 94 8836 130 16900
23 529 59 348» 95 9025 1 3 » 17 16 1
*4 576 60 3600 96 9216 132 17424
*5 625 6 l 3721 97 9409 »33 17689
2Ó 676 62 3844 98 9604 1 »34 17956
27 729 63 3969 99 9801 ! »35 18225
28 784 64 4.0QÓ IOO 10000 ! 136 18496
29 841 65 4225 101 10201 I »37 18769
30 9OO 66 43 56 102 10404 ! »38 19044
3» 961 67 4489 103 10 6 0 9 ' »39 19321
3* 1024 68 4624 104 10816 , I4O 19600
33 1089 69 4761 i°5 11025 »4» 19881
34 115 6 70 4900 106 1 1 2 3 6 , 142 20164
35 1225 7» 5°4* 107 11449 »43 20449
36 1296 7* 518 4 108 1166 4 »44 20736

A



4 6 0 T A B L E  O F  S Q U A R E S .

Boot
or

Numb.
Square.

Root
or

Numb.
Square.

Boot
or

Nnmh.
Square.

Boot
or

Numb.
Square.

H5 21025 191 36481 *37 56169 283 80089
146 21316 192 36864 238 56644 284 80656

>47 21609 >93 37*49 239 57<*i 285 81225
148 21904 >94 37636 240 5760O 286 81796

*49 22201 «95 38015 241 5808I 287 82369

150 22500 196 38416 242 58564 288 82944

«51 2280t >97 38809 243 59049 289 8 3 5 * 1
152 23104 198 39*04 244 S9536 290 84100

>53 *3409 >99 39601 *45 60O25 291 84681

>54 *3 716 200 40000 246 605I6 292 85264

>55 240*5 201 40401 247 6 1OO9 293 85849

156 24336 202 40804 248 61504 294 86436

>57 24649 203 41209 249 62OOI 295 870*5

158 24964 204 4 16 16 250 625OO 296 87616

>59 2528] 205 42025 251 63OOI 297 88209

160 25600 206 41436 252 63504 298 88804
161 25921 207 4*849 253 64OO9 299 89401

162 26244 208 43264 2S4 645*6 300 90000

163 26569 209 43681 255 65O25 3°> 90601

164 26896 210 44100 256 63536 302 9,2°4
>65 27225 211 445*1 257 66049 303 91809

166 27556 212 +49+4 258 66564 304 92^16

167 27889 *>3 45369 259 670 8I 3°S 93025
168 28224 214 45796 260 676OO 306 93636
160 28561 2>5 46*25 261 6 8 1 2 I 307 94249

170 28900 216 46656 262 68644 308 94864

17 1 2924 t 217 47089 263 69169 309 9 5 4 8 *
>72 29584 218 475*4 264 69696 310 96100

173 29929 219 47961
x i i

70225 311 9 6 7 * 1

174 30276 220 48400 266 70756 312 973+4
>75 30625 22 I 4884I 267 71*8 9 313 97969
176 30976 222 49284 268 7*8*4 314 98596

177 31329 223 497*9 269 7*361 31 5 9 92*5

178 3168+ 224 50*76 270 7*900 316 99856

179 32041 2*5 5O625 271 7344* 317 IÛO489
180 32400 226 51076 272 7398+ 318 IOI124

181 32761 227 5*5*9 273 7+5*9 3 >9 !Ol7 6 l
182 33*24 228 51984 274 75076 320 IO24OO
>83 33+89 229 52+41 275 756*5 321 IO3O4 I
184 33856 23O 52900 276 76 176 322 103684

>85 34225 2 3 I 53361 277 76729 323 10+3*9
186 34596 232 53824 278 77*8+ 324 IO4 9 7Ó
187 33969 233 5+289 279 77841 325 IO5625
188 3534+ 234 54756 280 784OO 326 IO6276

189 35721 235 55**5 281 78961 327 I06929
190 36100 236 55696 282 79524 328 IO7584
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Boot
or

Numb.
Square.

Boot
or

Numb.
Square.

Boot
or

Numb.
Square.

Boot
or

Numb.
Square.

329 108241 375 140625 4*1 177241 467 218089
330 108900 376 141376 42* 178084 468 219024
33« 109561 377 I4 2I29 4*3 1789*9 469 219961
33* IIO224 378 142884 4*4 179776 470 22O9OO
333 110889 379 143641 4*5 180625 47' 221841
334 **•556 380 I444OO 426 181476 47* 222784
335 1 12225 381 145161 4*7 182329 473 223729

336 112896 382 H59*4 428 183184 474 224676
337 **3569 383 146689 4*9 184041 475 225625
338 *14*44 384 147456 430 184900 476 226576

339 II4 9 2I 385 148**5 431 185761 477 **7S*9
340 115600 386 148996 43* 186624 478 228484

34* 116281 387 149769 433 187489 479 **944i
34* 116964 388 150544 434 188356 480 230400
343 117649 389 1513*1 435 189225 481 231361
344 1 18336 39° I5 2IOO 436 190096 482 *3*3*4
34S 119025 39' 152881 437 190969 483 233289
346 1 19716 392 153664 438 191844 484 234256
347 I2O4O9 393 154 449 439 I9 2 7 2I 485 *35**5
348 12110 4 394 155236 44° 193600 486 236196

349 121801 395 156025 441 194481 487 *3716 9
350 I225OO 396 156816 44* «95364 488 *38144

35* 123201 397 157609 443 196249 489 239121

35* 123904 398 158 40 4 444 19713 6 490 24OIOO
353 124609 399 I592OI 445 198025 49« 241081

354 1*5316 4OO 160000 446 198916 49* 242064

355 126025 401 I6080i 447 199809 493 243049
356 126736 4O2 161604 448 2OO7O4 494 244036

357 1*7449 403 162409 449 201601 495 *4S°*5
358 128164 404 163216 450 2O25OO . 496 246016

359 128881 405 164025 45' 2O34OI 497 247009
360 129600 406 164836 45* 204304 498 248004
361 1303*1 407 165649 453 205209 499 249001
362 13 10 4 4 408 166464 454 206116 500 250000
363 131769 409 167281 455 207025 5°i 251001
364 13*496 4 IO 168100 456 207936 5O2 252004

365 «33**5 411 168921 457 208849 503 253009
366 '33956 4 1* 169744 458 209764 5°4 254OIO
367 134689 4*3 170569 459 210681 S°5 *550*5
368 1354*4 4 1 4 171396 460 211600 5OO 256036
369 136161 4'5 172225 461 2 12$21 S07 *57049
370 136900 4 16 173056 462 *13444 508 258064

37* 137641 4 1 7 173889 463 *14369 509 259081

37* «38384 418 1747*4 464 215296 510 260100

373 i39i*9 4 19 175561 465 216225 5 " 26 112 1

374 139876 4*° 176400 466 2171$0 5«* 262144
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Huot
or

Numb.
Square.

Root
or

Numb.
Square.

Root
or

Numb
Squat«.

Hoot
or

Numb.
Square.

5*3 263169 559 312481 605 366025 651 4*3801
5*4 264196 560 313600 606 367*36 652 4 2 510 4

515 265225 561 3'47*1 607 368449 653 426409
S i t 266256 562 3‘ S844 608 369664 6 5+ 4 * 7 7 16
517 267289 563 316969 609 370881 6 55 429025

S>8 268324 564 318096 610 372100 656 430336

519 269361 565 319**5 6 11 373321 657 431649
C20 270400 566 320356 6 l 2 3745+4 658 43*964
521 *7■ 44l 567 321489 613 375769 659 434*81
522 272484 568 322624 6 14 376996 660 435600

5*3 *735*9 j69 3 2 3 76t 6 15 378225 661 436921
524 *7457° 570 3249OO 6 16 379456 662 438*44
5*5 275615 57 * 3Z6O4 I 617 380689 663 439569
526 276676 S7* 327184 618 381924 664 440896
527 *777*9 573 328329 619 383161 665 44***5
528 278784 574 329476 62O 384400 666 443556
529 279841 575 330625 6 2 I 385641 667 444889
530 28O9OO 576 33'776 Ó22 386884 668 446224
531 28I9 6 I 577 332929 623 388129 669 447S6'
53* 283OZ4 57» 334084 624 389376 670 448900
533 284089 5 7 9 335*41 625 390625 671 450241
534 285I56 SSO 336400 Ó2Ó 391876 672 4 S1584
535 28Ó225 581 33756i 627 393 «*9 673 45*9*1
S30 287296 582 3387*4 628 394384 674 45427b
537 288369 S83 339889 629 395641 675 4550 2Í
538 289444 584 341056 630 396900 676 450976
539 29O521 585 342225 6 3 I 398161 677 458329
54° zg1600 58Ó 343396 632 399424 678 459684
541 292681 587 344569 Ó33 400689 679 4OIO4 I
54* 293764 588 345744 634 401956 680 462^00
543 294849 589 346921 635 403225 681 463761
544 295936 S9° 348JOO 636 404496 682 4 6 5 1*4
545 297025 591 34928t 637 405769 683 466489
540 298116 59* 350464 638 407044 684 4Ó7 S56
547 299209 593 351649 639 408321 685 469525
54tí 300304 594 3S*8j6 640 409600 686 470590
549 301401 595 3S4°*51 641 4 10 S8 1 687 471909
55° 302500 596 355216 642 412164 688 473344
551 303601 597 356409 6+3 4*3449 689 47+7*1
55* 1 304704 598 357604 644 4*4736 690 476100
553 305809 599 3588OJ 645 416025 691 4774*1
554 306916 60O 36OOOO Ó4Ó 4 17 3 16 69z 47 8864
555 308025 6OI 3 6 I2OI 647 418609 693 480249
55̂ 309J36 602 362404 648 419904 1 694 481636
557 310249 603 363609 649 421201 j 695 483025
550 311 ÔO4 364816 650 422500 1 696 484416



TABLE OF SQUARES. 463
Root

or
Numb.

Square.
Root
or.

Numb.
Square.

Root
or

Numb.
Square.

Root
or

Numb.
Square.

697 485809 743 552049 789 622521 835 697225
698 487204 744 553536 79° 624100 836 698896
699 488(01 745 5550*5 79» 625681 837 700569
7OO 490000 746 556516 792 627264 838 70*244
701 4 9 I4OI 747 338009 793 62884a 839 703921
7O2 492804 748 559504 794 630436 840 705600
703 494209 749 561001 795 632025 841 707281
704 4.93616 75° 562500 796 633616 842 708964
705 4970*5 75* 564001 7 97 635209 843 710649
706 498436 75* 565504 798 636804 844 7i2336
707 499849 753 567009 799 638401 845 714023
708 501264 754 568316 800 640000 840 7 15 7 16
709 502681 755 570025 801 641601 847 717409
7JO 5O4 IOO 756 571536 802 643204 848 719 10 4
711 50552» 75 7 573049 803 644809 849 720801
7 1* 506944 758 574564 804 646416 850 722500

713 508369 759 576081 80s 648025 851 724201
7H 509796 760 377660 806 649636 852 725904

715 5»i**5 7 6 » 5 7 9 1 2 » 807 651249 853 7*7009
716 512656 76* 580644 808 652864 854 729316
7 17 514089 763 582169 809 634481 855 731025
718 5*55*4 764 583696 810 656100 856 73*736
719 516961 7 6| 585225 811 657721 857 734449
720 518400 766 586756 812 659344 858 736164
721 5 »984» 767 588289 813 660969 859 737881
722 521*8 4 768 589824 814 662596 860 739600

7*3 5227*9 769 59»36 » 8*5 664225 861 74i3*i
7*4 5*4»76 77° 392900 816 665856 862 743044
7*5 5256*5 771 59444» 817 667489 863 744769
726 527076 772 595984 818 669124 864 746496
7*7 528529 773 5975*9 819 670761 865 748225
728 529984 77+ 599076 820 672400 866 749956
729 53»44» 77| 600625 821 674041 867 751689

730 532900 7 7 ° 602176 82* 675684 868 7534*4
73» 534361 7 ? \ 603729 8*3 677329 869 75516 1
73* 5358*4 778 605284 8*4 678976 870 756900

733 537289 779 606841 8*5 680625 87» 758641
734 5387s6 7 80 608400 826 682276 872 760384
735 5402*5 78» 600961 827 683929 873 762129
736 541696 78* 6 115 2 4 828 685584 874 763876

737 543»69 783 613089 829 687241 875 765625
73» S44644 784 614-636 830 688900 876 767376
739 546121 785 616225 831 690561 877 769129
740 q47600 786 6i77q6 832 692224 878 770884

74» 549081 787 619369 833 693889 879 772641
74* 550564 788 620944 834 695556 880 774400



4 M TABLE OB 8QC.

KmI
or

5— ^
SqvM. or I! 1¡ , t

Saat j

8 8 l 7 7 6 1 6 1 91 1 1 8*9 9 * 1 94* 883481 97* 94**4*
8 8 z 7 7 7 9 * 4 912 *3*744 94* 8 9 -3 6 4 9J* 944“?4
883 - 7 9 6 * 9 9“3| *33569 : 943 **9*49 9*3
884 7 * * 4 5 6 9l4 1 *35396 944 8 9 II36 974 94Ä6“6
885 7*3**5 9«> ’ *37**5 1 945 »930*5 9~; 9>C3Ó2í ,
886 7 * 4 9 9 6 9 1 6 8 39 0 56  j1 946 *949*6 95*576
887 7 * 6 7 6 9 91“ *40**9 947 *9 6 *0 9 977 9545*9
888 7**544 9 1 8 *4*7*4 S 94* 89870 4 97* 9564*4
889 79°3* 1 9 1 9 *4456* ! 9 4 9

9OO6 OI 979 95*44«
890 7 9 * 1 0 0 920 8464OO 95° 9O2 5 OO 9*° 0 6 OAÛO
8 9 t 11 793**' 9 2 1 8 4 8 2 4t 95* 9O44OI 9 S1 9 6 2 3 6 1

8 9 1 795664 s 21
8 5OO84 95* 9 0 6 3O4 9 8 * 9 6 4 3 *4 )

*93 797449 923 *5*9*9 953 9O82O9 9*3 9 6 6 * 8 9 1

*94 799*36 924 *53776 954 9 IOII6 9*4 9 6 * * 5 6

*95 8OIO25 925 8 556*5 955 9 I2O25 9*5 97o**|
896 8 0 2 8 16 9*6 *57476 9S6 9 1 3 9 3 6 9*6 9 7 *1 9 6 '
*97 *<>4609 927 *593*9 957 9*5*49 9*7 9 7 4 *6 9 !
898 806f04 928 8 6 1 1 8 4 95* 9 * 7 7 6 4 9 8 8 9 7 6 * 4 4 1

*99 8082OI 9*9 863O4 I 1 959 9 1 9 6 8 1 9*9 9 7 8 **1 ,
9°° 8 IOOOO 9 3 0 8649OO 9 x1600 99° 9 S3 IOO1
901 8 II8 0 I 931 8 6 6 7 6 ] ’ f ' 9*35*' 99* 9 8 2 0 8 I
9 0 2 8 I3604 932 868624 9*5444 99* 9 *4 0 6 4 .
9° 3 * • 5 4 0 9 933 8 7 0 4 *9 9$* 9*7369 993 9 *6 0 4 9 '

1
90 4 8 B72 |6 934 8 7 * 3 5 6 9 6 4 9 1 9 * 9 6 994 9 **0 3 6 .
9° 5 8 I9O25 935 8 7 4 * * 5 9*5 9 3 1 * * 5 995 9 9 0 0 *3 1

90 6 820836 9 3 6 8 7 6O96 9 6 6 933*56 996 9 9 2 0 1 6

9 0 7 822 649 9 3 7 * 7 7 9 6 9 967 93So*9 997 9 9 4 0 0 9 :
908 * * 4 4 6 4 9 3 8 *79*44 9 6 8 9370*4 99« 9 9 6 0 0 4 ;
909 8 2 6 2 8 I 9 3 9 8 8 l 7 2 t 9 6 9 9 3 8 9 6 1 999 9 9 *0 0 1 ¡
9 1 0 8 2 8 IOO 940 88360O 9 7 0 9 4 0 90 0 1000 1OOOOOOj



T A B L E  O F  C U B E S ,  

F r o m  1  to  10 0 0 .

Root
or

Number.
Cabe. 1

Hoot
or

Number.
Cabe.

Root
or

Number.
Cabe.

1 1 37 50653 73 3890*7
2 8 38 54872 74 405224
3 27 39 593*9 75 421875

4 64 40 64000 76 438976

5 125 41 68921 77 456533
6 216 42 74088 7« 474552
7 343 43 79507 79 493039
8 S»* 44 85184 80 5 I2OOO
9 729 45 9**25 81 53*44*

IO 1000 46 97336 82 S5 1 368
II >33» 47 103823 «3 57*787
12 1728 48 110592 84 59*704
»3 2197 49 *17649

8S
6 14 12 5

>4 2744 5° I25OOO 86 636056

>5 3375 51 132651 87 658503
i6 4096 5* 140608 88 681472

*7 49*3 53 148877 89 704969
18 5832 54 »57464 90 729000

*9 6859 55 166375 9* 75357»
20 8000 S6 175 6 16 9* 778688
21 9261 57 185*93 93 804357
22 10648 58 *95**2 94 830584

*3 12167 59 205379 95 857375
*4 13824 60 216000 96 884736

*5 15625 6 l 226981 97 9 12673
26 *7576 62 238328 98 9 4 119 2

»7 19683 63 250047 99 970299
28 21952 64 262144 100 IOOOOOO
29 24389 6S 274625 IOI IO3O3OI
30 27OOO 66 287496 102 1061208

3« 29791 67 300763 *°3 1092727

3* 32768 68 3*443* 104 1124864

33 35937 69 328509 ios 1157625

34 3 9 3 0 4 70 343OOO IO6 1I9 IOIO
35 42875 7» 3579** *07 1225043

36 46656 7* 373*48 108 1259712

▼ OL. I, H H



466 TABLE OF CUBES.

Boot
or

Number.
Cube.

109 1295029
1IO 1331OOO
I I I 136763 >
11 2 1404928
M3 1442897

'1 4 1481544

1 *5 1520875
116 1560896

>17 1601613
118 1643032

1 >9 1685159
120 1728000
121 17715 6 1
122 1815848

123 1860867

>*4 1906624

>*5 >953125
126 2000376
127 2048383
128 2097152
129 2146689
130 2197000
131 2248091
132 2299968
>33 2352637

>34 2406104
>35 2460375
>36 *5 * 5 4 5 6
>37 *57*353
>3« 2628072

>39 2685619
140 2744000
141 2803221

1 142 2863288 j
«43 2924207 1
144 2985984 |
>45 3048621;
146 3 112 13 6
>47 3>76s*3
148 3241792

>49 33°7949
150 3375000

>5> 344*95«
152 3511808
>53 358>577
>54 3652264

Root
or

Number.
Cube.

>55 37*387S
156 37964«6
>57 3869893
158 39443>*
«59 40>9679
160 4096000
l6 l 4173281
162 4*5> 5*8
163 4330747
164 4410944
>65 449*1*5
166 4574296
167 4657463
168 4741632
169 4826809
170 4913000
171 5000211
17* 5088448

>73 5>777>7
>74 5268024

>75 5359375
170 5451776
>77 5545*33
178 5639752

>79 5735339
180 5832000
181 59*974i
182 6028568
>83 6128487
184 6229504
185 6331625
186 6434856
187 6539*03
188 6644672
189 6751269
190 6859000

>9« 6967871
192 7077888
>93 7189057
194 7301384
>95 7414875
196 75*9536
>97 7645373
198 776239*
>99 7880599
200 8000000

Root
or

Number.
Cube.

201 8120601
202 8242408
203 8365427
204 8489664
*05 86 15125
206 8741810
207 8869743
208 8998912
209 9 12 3 3 *9
210 9261000
2 11 9393931
212 9528128

*13 9663597

* 1 4 9800344

* 15 9938375
216 10077696
217 10218313
218 10360232
219 10503459
220 10648000
221 10793861
222 10941048

**3 I 1089567

**4 >1*394*4
225 11390625
226 i »543176
227 11697083
228 1 1 8 5 *35*
229 12008989
230 12167000

*31 12326391
* 3 * 12487168

*33 1*649337
*34 12812904
235 1*9 778 75
236 13144*56
*37 1331*0 53
238 13481272

*39 13 6 5 19 19
240 13824000
241 >3997521
242 14172488
*43 >4348907
*44 14526784
*45 14706125
246 14886936



TABLE OF CUBES. 467

Root
or

Number.
Cube.

Root
or

Number.
Cube.

Root
or

Number.
Cube.

247 15069223 293 *5*53757 339 38958*19
248 15 z5 2992 *94 2541218 4 340 39304000
249 15438249 *95 2567*375 34* 39651821
2 50 15625000 296 *5934336 34* 40001688

*5« I58i325i *97 26198073 343 40353607
252 16003008 298 26463592 344 40707584
253 *6*94*77 *99 26730899 345 41063625

*54 16387064 300 27000000 346 4 14 2 173 6

*55 »6581375 301 27270901 347 4178192 3
256 16 7772 16 30* *7543608 348 42144192

2 S7 ,6974593 303 27818127 349 42508549
*58 *7i73512 304 28094464 350 42875000

*59 *7373979 3°5 28372625 35* 43*4355*
260 17576000 306 28652616 352 43614208
2 6 l 1777958* 3°7 *8934443 353 43986977
262 17984728 308 29 2 18 112 354 44361864
263 *8191447 309 *95036*9 355 44738875
264 *8399744 3 *° 29791000 356 4 5 118 0 16
263 18609625 3ii 30080231 357 45499*93
266 18821096 3i* 3037*328 35» 45882712
*67 *9034*63 3*3 30664297 359 46268279
268 19248832 3*4 30959144 360 46656000
269 19465100 3*5 31*55875 361 47045881
270 19683000 316 3*554496 362 474379*8
*7* 19902511 3*7 31855013 363 4783*H7
272 20123648 3*8 3*15743* 364 48228544

273 20346417 3*9 3*46*759 36s 48627125

274 20570824 3*o 32768000 360 49027896

27S *0796875 3** 33076161 367 49430863
276 21024576 3** 33386248 368 49836032

277 2 12S 3933 3*3 33698267 369 50243409
278 21484952 3*4' 34012224 37° 50653000
279 * *717 6 3 9 3*5 343*8**5 37* 51064811
280 21952000 3*6; 34645976 37* 51478848
281 22188041 3*7 i 3496 S783 373 5 18 9 5 117
282 22425768 3*8 3S*8755* 374 5*3 *36*4

*83 22665187 3*9 33611289 375 5*734375
284 2 2 9 0 6 10 4 . 330 35937000 376 53157376
*85 23*49**5 33* 36264691 377 5358*633
286 *3393656 33* 36594368 37» 54010152
2%7 23639903 333 36926037 379 54439939
288 *3887872 334 37259704 380 54872000
289 *4137569 335 37595375 381 55306341
2 9O 24380000 336 37933056 38* 5574*968
*9* 24642171 337 3 8 2 7 2 7 5 3 3«3 56181887
292 24897088 , 338 38614472 384 56623104

m l



468 TABLE OF CUBES.

Hoot
or

Number.
Cube.

Boot
or

Xntnber.
Cube.

Hoot
or

Number.
Cube.

38? 5706662j 43* 80062991 477 10853*333
386 57SI2456 i 43* 80621568 478 io9**535*
387 57960603 433 81182737 479 I0QQ0223Q
388 58411072 434 8*746504 480 1 IO592OOO
389 58863869 435 82312875 481 1112 8 4 6 4 1
39° 59319000 436 82881856 482 1119 8 0 16 8
391 59776471 437 83453453 483 112 6 78 5 8 7
39* 60236288 438 84027672 484 **33799°+
393 60698457 439 84604519 485 1140 8 4 125
394 6 116 29 8 4 44° 85184000 486 **479*256
395 61629875 44* 85766121 487 **5S°*3°3
396 6209913° 44* 86350888 488 116 2 14 2 7 2
397 62570773 443 86938307 489 116 4 3 0 16 0
398 6304479* 444 875*8384 490 1176490 00
399 6 3 5 * 119 9 445 88 12 112 5 49* 118 3 7 0 77 1
400 64000000 4+6 88716536 49* 110043488
401 64481201 447 893*4623 493 **9 823*57
402 64964808 448 899*539* 494 120553784
403 65450827 449 90518849 495 12 12 8 73 7 5
404 65939264 45° 91125000 496 122 0 239 16
405 66430125 45* 9 *73 38 5* 497 122 763473
406 66923416 45* 9*345+08 498 **3505992
407 67419 14 3 453 92959677 499 124 2514 9 9
408 6 7 9 113 12 454 93576664 500 125000000
409 68417929 455 94*96375 5°* **575*5°*
410 68921000 456 94818816 502 126506008
4 11 69426531 +57 95443993 503 127263 52 7
4 12 69934528 +58 9 60719 12 5°4 128024064
4i3 70444997 +59 96702579 505 128787625
4H 70957944 460 97336000 506 12 9 55 4 2 16
4i5 7*473375 461 97972*81 5°7 *30323843
4 16 719 9129 6 462 9 8 6 1112 8 508 1310 0 6 312
4*7 7 2 5 **7*3 +63 99252847 S°9 I3 18 7 2 2 2O
418 73034632 +64 998973+4 5*°

 ̂ / 7 
13 2 0 C1000

419 73560059 465 100554625 5** *3 3 4 3 2 8 3*
420 74088000 466 101194696 5** 13 4 * 17 7 2 8
421 74618461 +67 101847563 5*3 135005697
422 75*5*4+8 468 102503232 5*4 1 31:706744
4*3 75686967 +69 103161709 5*5 13 6 59 0 8 7s
4*4 76225024 470 103823000 S*6 137388096
4*5 76765625 47* 104487m 5*7 13 8 18 8 4 13
426 77308776 47* *05154048 5*8 1389918 32
4*7 77854483 473 105823817 5*9 *39798359
428 78402752 47+ 106496424 520 140608000
4*9 78953589 475 *0 717*8 75 5** 14 14 2 0 76 1
430 79507000

,
476 107850176 5** 142236648



TABLE OP CUBES. 469

B o o t
o r

N u m b er.
C u b e .

K o o t
or

N um ber.
C u b e.

B o o t
o r

N um ber.
C u b e .

5 2 3 1430 S 5667 5 6 9 1 8 4 2 2 0 0 0 9 6 1 5 2 3 2 6 0 8 3 7 5

5 24 1 4 3 8 7 7 8 H 5 7 0 1 8 5 1 9 3 0 0 0 6 1 6 2 3 3 7 4 4 8 9 6

5 *5 1 4 4 7 0 3 1 2 5 5 7 * 1 8 6 1 6 9 4 1 I 6 1 7 2 3 4 8 8 5 1 1 3
5 2 6 14 5 5 3 1 5 7 6 5 7 2 1 8 7 1 4 9 2 4 8 6 1 8 2 3 6 0 2 0 0 3 2

S 27 1 4 6 3 6 3 1 8 3 5 7 3 1 8 8 1 3 2 5 1 7 6 1 9 2 3 7 1 7 6 6 5 9

5 2 8 I 4 7 I 9 7 9 S 2 5 7 4 1 8 9 1 1 9 2 2 4 6 2 0 2 3 8 3 2 8 0 0 0
5 2 9 1 4 8 0 3 5 8 8 9 5 7 5 1 9 0 1 0 9 3 7 5 6 2 1 2 3 9 4 8 3 0 6 1

530 1 4 8 8 7 7 0 0 0 57 6 1 9 1 1 0 2 9 7 6 6 2 2 2 4 0 6 4 1 8 4 8

531 1 4 9 7 2 1 2 9 1 577 lQ2IOOÔ ? 6 2 3 2 4 1 8 0 4 3 6 7

S 3 2 1 5 0 5 6 8 7 6 8 578 1 9 3 1 0 0 5 5 2 6 2 4 2 4 2 9 7 0 6 2 4

533 1 5 H I 9 4 3 7 579 1 9 4 1 0 4 5 3 9 6 2 5 2 4 4 1 4 0 6 2 5

534 1 5 2 2 7 3 3 0 4 5 8 0 1 9 5 1 1 2 0 0 0 6 2 6 2 4 5 3 H 376
535 153130375 581 1 9 6 1 2 2 9 4 1 6 2 7 2 4 .6 4 .0 18 8 3
5 3 6 1 5 3 9 9 0 6 5 6 5 8 2 1 9 7 1 3 7 3 6 8 6 2 8 2 4 7 6 7 3 1 5 2

537 1 5 4 8 5 4 1 5 3 583 1 9 8 1 5 5 2 8 7 6 2 9 2 4 8 8 5 8 1 8 9
538 1 5 5 7 2 0 8 7 2 5 8 4 1 9 9 1 7 6 7 0 4 6 3 0 2 5 0 0 4 7 0 0 0

539 I 5 6 5 9 0 8 1 0 585 2 0 0 2 0 1 6 2 5 6 3 1 2 5 1 2 3 9 5 9 1
5 4 0 1 5 7 4 6 4 0 0 0 5 8 6 2 0 1 2 3 0 0 5 6 6 3 2 2 5 2 4 3 5 9 6 8

5 4 * 1 5 8 3 4 0 4 2 1 587 2 0 2 2 6 2 0 0 3 633 2 5 3 6 3 6 1 3 7

5 4 2 1 5 9 2 2 0 0 8 8 5 8 8 2 0 3 2 9 7 4 7 2 6 3 4 2 5 4 .8 4 0 10 4 .

543 1 6 0 1 0 3 0 0 7 589 2 0 4 3 3 6 4 6 9 635 2 5 6 0 4 7 8 7 5

544 1 6 0 9 8 9 1 8 4 59 ° 2 0 5 3 7 9 0 0 0 6 3 6 2 5 7 2 5 9 4 5 6

5 4 i
1 6 1 8 7 8 6 2 5 5 9 1 2 0 6 4 2 5 0 7 1 6 3 7 2 5 8 4 7 4 8 5 3

5 4 6 1 6 2 7 7 1 3 3 6 592 2 0 7 4 7 4 6 8 8 6 3 8 2 5 9 6 9 4 0 7 2
547 1 6 3 6 6 7 3 2 3 59« 2 0 8 5 2 7 8 5 7 639 2 6 0 9 1 7 1 1 9
5 4 8 1 6 4 5 6 6 5 9 2 594 2 0 9 5 8 4 5 8 4 6 4 0 2 6 2 1 4 4 0 0 0
549 1 6 5 4 6 9 H 9 595 2 1 0 6 4 4 8 7 5 6 4 1 2 6 3 3 7 4 7 2 1
55° 1 6 6 3 7 5 0 0 0 59 6 2 1 1 7 0 8 7 3 6 6 4 2 2 6 4 6 0 9 2 8 8
5 5 1 1 6 7 2 8 4 1 5 1 597 2 1 2 7 7 6 1 7 3 643 2 6 5 8 4 7 7 0 7
5 5 2 1 6 8 1 9 6 6 0 8 598 2 1 3 8 4 7 1 9 2 6 4 4 2 6 7 0 8 0 0 8 4
553 1 6 9 1 1 2 3 7 7 599 2 1 4 9 2 1 7 9 9 6 4 5 2 6 8 3 3 6 1 2 5
554 1 7 0 0 3 1 4 6 4 6 0 0 2 1 6 0 0 0 0 0 0 6 4 6 2 6 0 5 8 6 1 3 6
55 | 170953875 6 0 1 2 1 7 0 8 1 8 0 1 647 2 7 0 8 4 0 0 2 3
556 1 7 1 8 7 9 6 1 6 6 0 2 2 1 8 1 6 7 2 0 8 6 4 8 2 7 2 0 9 7 7 9 2

S 57 1 7 2 8 0 8 6 9 3 6 0 3 2 1 9 2 5 6 2 2 7 6 4 9 2 7 3 3 5 9 4 4 9
5 5 8 1 7 3 7 4 1 1 1 2 6 0 4 2 2 0 3 4 8 8 6 4 6 5 0 2 7 4 6 2 5 0 0 0
559 1 7 4 6 7 6 8 7 9 6 0 5 2 2 1 4 4 5 1 2 5 6 5 1 2 7 5 8 9 4 4 5 1
5 6 0 1 7 5 6 1 6 0 0 0 6 0 6 2 2 2 5 4 5 0 1 6 6 5 2 2 7 7 1 6 7 8 0 8
5 6 1 1 1 7 6 5 5 8 4 8 1 6 0 7 2 2 3 6 4 8 5 4 3 653 2 7 8 4 4 5 0 7 7
5 6 2 1 7 7 5 0 4 3 2 8 , 6 0 8 2 2 4 7 5 5 7 1 2 6 5 4 2 7 9 7 2 6 2 6 4
563 1 7 8 4 5 3 S4 7 I 6 0 9 2 2 5 8 6 6 3 2 0 655 2 8 1 0 1 1 3 7 5
564 1 7 9 4 0 6 1 4 4 6 1 0 2 2 6 9 8 1 0 0 0 6 5 6 2 8 2 3 0 0 4 1 6
56 5 1 8 0 3 6 2 1 2 5 6 l I 2 2 8 0 9 9 1 3 1 657 *8 3 5 9 3 3 9 3
5 6 6 1 8 1 3 2 1 4 9 6 6 l 2 2 2 9 2 2 0 9 2 8 6 5 8 2 8 4 8 9 0 3 1 2
567 1 8 2 2 8 4 2 6 3 6 !3 2 3 0 3 4 6 3 9 7 6 5 9 2 8 6 1 9 1 1 7 0
5 6 8 1 8 3 2 5 0 4 3 2 6 1 4 2 3 1 4 7 5 5 4 4 6 6 0 2 8 7 4 9 6 0 0 0

II II 3



470 T A B L E  O P  C U B E S .

U uot
o r

N um b er.
C u b e .

B o o t
o r

N um ber.
C b e .

R o o t
o r

IN um ber.
C u b e .

6 6 1 2 8 8 8 0 4 7 8 1 7 0 7 3 5 3 3 9 3 *4 3 753 4 *6 9 5 7 7 7 7
6 6 2 2 0 0 1 1 7 ^ 2 8 7 0 8 3 5 4 8 9 4 9 * * 7 5 4 4 2 8 6 6 1 0 6 4

6 6 3 * 9 «4 3 4 *4 7 709 3 5 6 4 0 0 8 2 9 755 4 3 0 3 6 8 8 7 5

6 6 4 * 9 *7 5 4 9 4 4 7 1 0 3 5 7 9 1 1 0 0 0 7 S6 4 3 2 0 8 1 2 1 6

6 6 5 2 9 4 0 7 9 6 2 5 7 1 1 3 5 9 4 * 5 4 3 » 757 4 3 3 7 9 8 0 9 3

6 6 6 2Q <¡+08206 7 1 * 3 6 0 9 4 + 1 2 8 7 S 8 4 3 5 5 *9 5 * *
6 6 7 2 9 6 7 4 0 9 6 3 7 *3 3 6 2 4 6 7 0 9 7 759 4 3 7 *4 5 4 7 9
6 6 8 2 0 8 0 7 7 6 3 2 7 * 4 3 6 3 9 9 4 3 4 4 7 6 0 4 3 8 9 7 6 0 0 0

6 6 9 2 9 9 4 1 8 3 0 9 7 *5 3 6 5 5 * 5 8 7 5 7 6 1 4 4 0 7 1 1 0 8 1

6 7 0 3 0 0 7 6 3 0 0 0 7 1 6 3 6 7 0 6 1 6 9 6 7 6 2 4 4 * 4 5 0 7 *8
6 7 1 3 0 2 1 1 1 7 1 1 7 *7 3 6 8 6 0 1 8 1 3 7 6 3 4 4 4 *9 4 9 4 7
6 7 * 3 0 3 4 6 4 4 4 8 7 * 8 3 7 0 1 4 6 2 3 2 7 6 4 4 4 5 9 4 3 7 4 4
673 3 0 4 8 2 1 2 1 7 7 *9 3 7 »6 9 4 9 5 9 7 6 5

4 4 7 6 9 7 * * 5

6 7 4 3 0 6 1 8 2 0 2 4 7 2 0 3 7 3 2 4 8 0 0 0 7 6 6 449455<>96
6 7  S 3 0 7 5 4 6 8 7 5 7 * 1 3 7 4 8 0 5 3 6 1 7 6 7

4 5 1 2 1 7 6 6 3

6 7 6 3 0 8 9 1 5 7 7 6 7 2 2 3 7 6 3 6 7 0 4 8 7 6 8 4 5 * 9 8 4 8 3 *

6 7 7 3 1 0 2 8 8 7 3 3 7 *3 3 7 7 9 3 3 0 6 7 7 6 9
4 5 4 7 5 6 6 0 9

6 7 8 3 1 1 6 6 5 7 5 2 7 * 4 3 7 9 5 ° 3 4 *4 7 7 °
4 5 6 5 3 3 0 0 0

6 7 9 3 1 3 0 4 6 8 3 9 7 *5 3 8 1 0 7 8 1 2 5 7 7 *
4 5 8 3 1 4 0 1 1

6 8 0 3 1 4 4 3 2 0 0 0 7 2 6 3 8 2 6 5 7 1 7 6 7 7 *
4 6 0 0 9 9 6 4 8

6 8 1 3 1 5 8 2 1 2 4 1 7 *7 3 8 4 2 4 0 5 8 3 773 4 6 1 8 8 9 9 1 7

6 8 2 3 1 7 2 1 4 5 6 8 7 2 8 3 8 5 8 2 8 3 5 2 7 7 4 4 6 3 6 8 4 8 2 4

6 8 3 3 1 8 6 1 1 9 8 7 7 *9 3 8 7 4 2 0 4 8 9 775 4 6 5 4 8 4 3 7 5
6 8 4 3 2 0 0 1 3 5 0 4 7 3 0 3 8 9 0 1 7 0 0 0 7 7 6 + 6 7 2 8 8 5 7 6

6 8 5 3 2 1 4 1 9 1 2 5 7 3 * 3 9 0 6 1 7 8 9 1 777 4 6 9 0 9 7 4 3 3

6 8 6 3 2 2 8 2 8 8 5 6 7 3 * 3 9 2 2 2 3 1 6 8 778 4 7 0 9 1 0 9 5 2

6 8 7 3 2 4 2 4 2 7 0 3 733 3 9 3 8 3 *8 3 7 779 4 7 * 7 * 9 1 3 9

6 8 8 3 2 5 6 6 0 6 7 2 7 3 4 3 9 5 4 4 6 9 0 4 7 8 0 4 7 4 5 5 * 0 ° °
6 8 9 3 2 7 0 8 2 7 6 9 735 3 9 7 0 6 5 3 7 5 7 8 1 4 7 6 3 7 9 5 4 1
6 9 0 3 2 8 5 0 9 0 0 0 7 3 6 3 9 8 6 8 8 2 5 6 7 8 * 4 7 8 2 1 1 7 0 8

6 9 1 3 * 9 9 3 9 3 7 » 737 4 0 0 3 1 5 5 5 3
7 8 3

4 8 0 0 4 8 6 8 7

6 9 2 3 3 1 3 7 3 8 8 8 738 4 0 1 9 4 7 * 7 * 7 8 4 4 8 1 8 9 0 3 0 4

6 9 3 3 3 2 8 1 2 5 5 7 739 4 0 3 5 8 3 4 *9 7 8 5
4 8 3 7 3 6 6 2 5

6 9 4 3 3 4 * 5 5 3 84 74 ° 4 0 5 2 2 4 0 0 0 7 8 6 + 8 5 5 8 7 6 5 6

6 9 S 3 3 5 702375 7 4 * 4 0 6 8 6 9 0 2 1 7 8 7 4 8 7 + 4 3 4 0 3

6 9 6 3 3 7 *5 3 5 3 6 7 4 * 4 0 8 5 1 8 4 8 8 7 8 8 4 8 9 3 0 3 8 7 2

6 9 7 3 3 8 6 0 8 8 7 3 743 4 1 0 1 7 2 4 0 7 7 8 9
4 9 1 1 6 9 0 6 9

6 9 8 3 4 0 0 6 8 3 9 2 744 4 1 1 8 3 0 7 8 4 7 9 0 4 9 3 0 3 9 0 0 0

6 9 9 3 4 1 5 3 * 0 9 9 745 4 * 3 4 9 3 6 2 5 7 9 *
4 9 + 9 1 3 6 7 *

7 0 0 3 4 3 0 0 0 0 0 0 7 4 6 4 1 5 1 6 0 9 3 0 7 9 * 4 9 6 7 9 3 0 8 8

7 0 1 3 4 4 4 7 * 1 0 1 747 4 1 0 8 3 2 7 2 3 793 4 9 8 6 7 7 2 5 7

7 0 2 3 4 5 9 4 8 0 0 8 7 4 b 4 1 8 5 0 8 9 9 2 7 9 4 5 0 0 5 6 6 1 8 4

7 °3 3 4 7 4 2 8 9 2 7 749 4 * 0 1 8 9 7 4 9 795 5 0 2 4 5 9 8 7 5

7 ° 4 3 4 8 9 1 3 0 6 4 75 ° 4 2 1 8 7 5 0 0 0 796 5 0 4 3 5 8 3 3 6

7 °5 3 5 0 4 0 2 6 2 5 7 5 * 4 * 3 5 6 4 7 5 * 797 5 0 6 2 6 1 5 7 3
7 0 6 3 5 1 8 9 5 8 1 6 7 5 * 4 2 5 2 5 9 0 0 8 7 9 8 5 0 8 1 6 9 5 9 2



T A B L E  O F  C U B E S . 4 7 1

B o o t
o r

N u m b e r .
C u b e .

B o o t
o r

N um ber.
C u b e .

B o o t
or

N um b er.
C u b e .

799 5 1 0 0 8 2 3 9 9 845 6 0 3 3 5 1 1 2 5 8 9 1 7 0 7 3 4 7 9 7 *
8 o o 5 1 2 0 0 0 0 0 0 8 4 6 6 0 5 4 9 5 7 3 6 8 9 2 7 0 9 7 3 2 2 8 8
8 o i 5 1 3 9 2 2 4 0 1 847 6 0 7 6 4 5 4 2 3 8 9 3 7 * * 1 *1 9 5 7
8 0 2 5 1 5 8 4 9 6 0 8 8 4 8 6 0 9 8 0 0 1 9 2 8 9 4 7 * 4 5 1 6 9 8 4
8 0 3 5 1 7 7 8 1 6 2 7 849 6 1  IQ 6004.Q 8 9 5 7 1 6 9 1 7 3 7 5
8 0 4 5 1 9 7 1 8 4 6 4 8 5 0 6 1 4 1 2 5 0 0 0 8 9 6 7 * 9 3 2 3 1 3 6
8 0 5 5 2 1 6 6 0 1 2 5 8 5 * 6 1 6 2 0 ( 0 ( 1 897 7 * * 7 3 4 *7 3
8 0 6 5 2 3 6 0 6 6 1 6 8 5 2 6 1 8 4 7 0 2 0 8 8 9 8 7 * 4 * 5 0 7 9 *
8 0 7 5 *5 5 5 7 9 4 3 853 6 2 0 6 5 0 4 7 7 8 9 9 7 2 6 5 7 2 6 9 0
8 0 8 5 2 7 5 1 4 H 2 8 5 4 6 2 2 8 1 ( 8 6 4 9 0 0 7 2 9 0 0 0 0 0 0
8 0 9 5 2 9 4 7 5 1 2 9 8 S 5 6 2 5 0 2 6 3 7 5 9 0 1 7 3 *4 3 *7 0 1
8 1 0 5 3 1 4 4 1 0 0 0 8 5 6 6 2 7 2 2 2 0 1 6 9 0 2 7 3 3 8 7 0 8 0 8
8 1 1 5 3 3 4 * * 7 3 * 857 6 * 9 4 * 2 7 9 3 9 ° 3 7 3 6 3 1 4 3 2 7
8 1 2 3 3 5 3 8 7 3 *8 8 5 8 6 3 1 6 2 8 7 1 2 9 ° 4 7 3 8 7 6 3 2 6 4

8 1 3 5 3 7 3 6 6 7 9 7 859 6 3 3 8 3 9 7 7 9 9 ° 5 7 4 1 2 1 7 6 2 5
8 1 4 5 3 9 3 5 3 *4 4 8 6 0 6 3 6 0 5 6 0 0 0 9 0 6 7 4 3 6 7 7 4 *6
8 1 5 5 4 *3 4 3 3 7 5 8 6 l 6 3 8 2 7 7 3 8 1 9 0 7 7 4 6 1 4 2 6 4 3
8 1 6 5 4 3 3 3 8 4 9 6 8 6 2 6 4 .0 ( 0 1 0 2 8 9 0 8 7 4 8 6 1 3 3 1 2
8 1 7 5 4 5 3 3 8 5 * 3 8 6 3 6 4 * 7 3 5 6 4 7 9 ° 9 7 5 1 0 8 9 4 2 9
8 1 8 5 4 7 3 4 3 4 3 * 8 6 4 6 4 4 9 7 *5 4 4 9 1 0 7 5 3 5 7 1 0 0 0
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!
R . or I ft Power 1 2 3 4 5 6 7 8 9

2d P o w e r I 4 9 l 6 *5 3 6 4 9 6 4 8 1

3 d  P o w e r I 8 *7 6 4 1 2 5 2 1 6 3 4 3 5 1 2 7 2 9

4 t h  P o w e r 1 l 6 8 1 2 5 6 6 2 5 1 2 9 6 2 4 0 1 4 0 9 6 6 5 6 1

5 th  P o w e r 1 3 2 2 4 3 I O 2 4 3 1 2 5 7 7 7 6 1 6 8 0 7 3 2 7 6 S 5 9 0 4 0

6 t h  P o w e r 1 6 4 7 *9 4 0 9 6 1 5 6 2 5 4 6 6 5 6 1 1 7 6 4 9 2 6 2 1 4 4 5 3 1 4 4 1

7  th  P o w e r 1 1 2 8 2 1 8 7 1 6 3 8 4 7 8 1 2 5 2 7 9 9 3 6 8 2 3 5 4 3 2 O 9 7 I 5 2 4 7 8 2 9 6 9

8 th  P o w e r « 2 5 6 6 5 6 1 6 5 5 3 6 3 9 0 6 2 5 1 6 7 9 6 1 6 5 7 6 4 8 0 1 1 6 7 7 7 2 1 6 4 3 0 4 6 7 2 1

9 th  P o w e r 1 5 1 2 1 9 6 8 3 2 6 2 1 4 4 *9 5 3 * * 5 1 0 0 7 7 6 9 6 4 0 3 5 3 6 0 7 1 3 4 2 1 7 7 2 8 3 8 7 4 2 0 4 8 9

1 0 t h  P o w e r X IO 2 4 5 9 0 4 9 1 0 4 8 5 7 6 9 7 6 5 6 2 5 6 0 4 6 6 1 7 6 2 8 2 4 7 5 2 4 9 1 0 7 3 7 4 1 8 2 4 3 4 8 6 7 8 4 4 0 1

1 1  th  P o w e r I 2 0 4 8 * 7 7 *4 7 4 * 9 4 3 0 4 4 8 8 2 8 1 2 5 3 6 2 7 9 7 0 5 6 1 9 7 7 3 2 6 7 4 3 8589934592 3 1 3 8 1 0 5 9 6 0 9

1 2 th  P o w e t 1 4 0 9 6 S 3 *4 4 * 1 6 7 7 7 2 1 6 2 4 4 1 4 0 6 2 5 2 1 7 6 7 8 2 3 3 6 1 3 8 4 1 2 8 7 2 0 1 6 8 7 1 9 4 7 6 7 3 6 2 8 2 4 2 9 5 3 6 4 8 1

1 3 t h  P o w e r 1 8 1 9 2 * 5 9 4 3 *3 6 7 1 0 8 8 6 4 I 2 2 0 7 0 3 I 2 5 1 3 0 6 0 6 9 4 0 1 6 9 6 8 8 9 0 1 0 4 0 7 S 4 9 7 5 5 8 1 3 8 8 8 2 5 4 1 8 6 5 8 2 8 3 2 9

1 4 t h  P o w e r 1 1 6 3 8 4 4 7 8 2 9 6 9 2 6 8 4 3 5 4 5 6 6 1 0 3 5 1 5 6 2 5 7 8 3 6 4 1 6 4 0 9 6 6 7 8 2 2 3 0 7 2 8 4 9 4 3 9 8 0 4 6 5 1 1 1 0 4 2 2 8 7 6 7 9 2 4 5 4 9 6 1

i  5 th  P o w e r X 3 2 7 6 8 1 4 3 4 8 9 0 7 * 0 7 3 7 4 * 8 2 4 3 0 5 1 7 5 7 8 1 2 5 4 7 0 1 8 4 9 8 4 5 7 6 4 7 4 7 5 6 1 5 0 9 9 4 3 3 5 1 8 4 3 7 2 0 8 8 8 3 2 2 0 5 8 9 1 1 3 2 0 9 4 6 4 9
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Fig. 18.
TH* OBELI IK AT HELIOPOLIS.



478 OBKLI8CAL

Fig. 14. represents a  s e r i a o f o b e & a l  areas, w h ere  th e  central 
o r  prim itive trian gle has the height to side o f  base as 1 : 2 . T he 
sectional a x e s  being as 1 , 3, 5, 7 , 4 c ,  and ordinates» as 2 x 1»  
2 x 2 ,  2x8 »  2 x4 »  & c ,  w hich equal tw ice the square ro o t o f  the 
w h o le  a x is  from the a p ex  o f the trian gle  o r  obelisk.

B j  v a ry in g  the prim itiTe trian gle, a  v a r ie ty  o f  d esig n s for 
ceilin gs o r  panels m ay be form ed.

Fig. 14«
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Fig. 16.
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Fig. 31.
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Fig. 23.
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Modern Cookery, for Private Families, 
reduced to a System of Easy Practice in a 
Series of carefully-tested Receipts, in which 
the Principles of Baron Liebig and other emi
nent Writers hare been as much as possible 
applied and explained. By Eliza Acton. 
Newly revised and much enlarged Edition; 
with 8 Plates, comprising 27 figures, and 
150 Woodcuts. Fcp. 8vo. price 7s. 6d.

Allen.—The Dead Sea a New Ronte to
India: With other Fragments and Gleanings 
in the East. By Captain W. Allen, R.N.,. 
F.R.S., Ac., Author of The Narrative qf the 
Niger Expedition. With Maps, Wood Engrav
ings, and Illustrations in tinted lithography. 
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Arago (F.)—Meteorological Essays. By 
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Baron Humboldt. Translated under the 
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R.A., Treasurer and Y.P.R.S. 8vo. 18s.
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R.S.; and Robebt Grant, M.A., F.R.A.S. 
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prising the Plays of the Passions, Miscella
neous Dramas, Metrical Legends, Fugitive 
Pieces, and Alialya Baee. Second Edition, 
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Baker.—Eight Years’ Wanderings in
Ceylon. By S. W. Baker, Esq. With 
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Plates end Woodcuts. 8vo. price 14e.

Barth. — Travels and Discoveries in 
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Illustrations. Comprising Journeys from 
Tripoli to Kouka; from Kouka to Yola, the 
Capital of Adamawa, and back; to Kunom, 
accompanying a Slave-Hunting Expedition 
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Kouka to Timbuctoo; Residence in Tim- 
buctoo | and Journey back to Kouka.

[/a the preee.



4 HEW WORKS and NEW EDITIONS

Bayldon’s Art of Valuing Bents and
Tillages, and Tenant’s Right of Entering and 
Quitting Farms, explained by several Speci
mens of Valuations; with Remarks on the 
Cultivation pursued on Soils in different 
Situations. Adapted to the Use of Land
lords, Land-Agents, Appraisers, Farmers, 
and Tenants. New Edition ; corrected and 
revised by John Donaldson. 8vo. 10s. 6d.

Berkeley.—Reminiscences of a Hunts
man. By the Honourable Gbantley F. 
Berkeley. With Four Etchings by John 
Leech. 8vo. price 14s.

Black’s Practical Treatise on Brewing,
Based on Chemical and Economical Princi-

Jles: With Formuls for Public Brewers, and 
nst ructions for Private Families. New 
Edition, with Additions. 8vo. 10s. 6d.

Blaine’s Encyclopaedia of Rural Sports;
Or, a complete Account, Historical, Prac
tical, and Descriptive, of Hunting, Shooting, 
Fishing, Racing, and other Field Sports and 
Athletio Amusements of the present day. 
New Edition: The Hunting, Racing, and 
all relative to Horses and Horsemanship, 
revised by Hakby Hxeovbb; Shooting 
and Fieliing by Ephemera ; and Coursing 
by Mr. A. Graham. With upwards of 
600 Woodcuts. 8vo. price 50s. half-bound.

Blair’s Chronological and Historical
Tables, from the Creation to the present 
time : With Additions and Corrections from 
the most authentic Writers; including the 
Computation of St. Paul, as connecting the 
Period from the Exode to the Temple. 
Under the revision of Sir Henry Ellis, 
K.H. Imperial 8vo. 31s. 6d. half-morocco.

Bloomfield. — The Greek Testament,
With copious English Notes, Critical, Phi
lological, and Explanatory. Especially 
adapted to the use of Theological Students 
and Ministers. By the Rev. S. T. Bloom
field, D.D., F.S.A. Ninth Edition, revised 
throughout; with Dr. Bloomfield's Snpp/e- 
mcutary Annotations incorporated. 2 vols. 
8vo. with Map, price £2. 8s.

Bloomfield.—College and School Greek
Testament: With brief English Notes,ehiclly 
Philological and Explanatory, especially 
formed for use in Colleges and the Public 
Schools. By the Rev. S. T. Bloomfield, 
D.D., F.S.A. Seventh and cheaper Edition, 
improved ; with Map and Index. Fep. 8vo. 
price 7s. Cd.

Dr. Bloomfield’s College and School Lexi
con to the Greek Testament. Fcp. 8vo. 
price 10a. 6d.

Bode.—The Absence of Precision in the
Formularies of the Church of England 
Scriptural and Suitable to a State of Proba
tion : Being the Bamplon Lectures for 1855. 
By the Rev. J. E. Bode, M.A_, Rector of 
Weatwell, and late Student of Christ Chuck, 
Oxford. 8to. 8s.

Bode—Ballads from Herodotus: With
an Introductory Poem. By the Rev. J. X. 
Bode, M.A., late Student of Christ Church. 
Second Edition, with four additional Pieces. 
16mo. price 7s.

Bourne—A Treatise on the Steam En
gine, in its Application to Minea, Mills, 
Steam Navigation, and Railways. By the 
Artisan dub. Edited by John Bourne, CJt. 
New Edition; with 33 Steel Plates and 318 
Wood Engravings. 4to. price 27s.

Bourne.—A Treatise on the Screw Pro
peller: With various Suggestions of Im-

Srovement. By John Boubnx, C.E. New 
Edition, thoroughly revised and corrected. 
With 20 large Plates and nnmeroua Wood

cuts. 4to. price 38s.

Brande.—A Dictionary of Science, Litera
ture, and Art: Comprising the History, 
Description, and Scientific Principles of 
every Branch of Human Knowledge; with 
tho Derivation and Definition of all the 
Terms in General Use. Edited by W. T. 
Brande, F.R.S.L. and E.; assisted by Dr. 
J. Calvin. The Third Edition, revised 
and corrected ; including a Supplement, and 
numerous Woodcuts. 8vo. 60s.

Professor Brande’s Lectures on Organic
Chemistry, as applied to Manufactures, 
including Dyeing, Bleaching, Calico-Print
ing, Sugar-Manufacture, the Preservation 
of Wood, Tanning, Ac. delivered before the 
Members of the Royal Institution. Arranged 
by permission from the Lecturer’s Notes by 
J. Scoffern, M.B. Fcp. 8vo. with Wood
cuts, price 7s. 6d.

Brewer—An Atlas of History and Geo
graphy, from the Commencement of the 
Christian Era to the Present Time : Com
prising a Series of Sixteen coloured Maps, 
arranged in Chronological Order, with Illus
trative Memoirs. By the Rev. J. S. Brewer, 
M.A., Professor of English History and 
Literature, and late Lecturer in Modem 
History in King’s College, London. The 
Maps compiled and engraved by E. Weller, 
F.R.G.S. Royal 8vo. 12s. 6d. half-bound.

Brodie.—Psychological Inquiries, in a 
Series of Essays intended to illustrate the 
Influence of the Physical Organisation on 
the Mental Faculties. By Sir Benjamin C. 

\ Tujxd.Edition. Fop.8ro.6a.
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Brougham and Routh.—Analytical View
of Sir Isaac Newton’s Principia. By Henby 
Loud Bbouohxx, F.R.S., Member of the 
National Institute of France and of the 
Royal Academy of Naples; andE. J.Bocth, 
B.A., Fellow of St. Peter’s College, Cam
bridge. 8to. price 14s.

Buckingham.—Autobiography of James
Silk Buckingham: Including his Voyages, 
Travels, Adventures, Speculations, Suc
cesses, and Failures, frankly and faithfully 
narrated; with Characteristic Sketches of 
Public Men with whom he has had personal 
intercourse during a period of more than 
Filly Years. Vols. I. and II. post 8vo. 21s.
%• Vols. III. and IV., edited by the Author's 

Son and completing the work, are preparing 
for publication.

Bull. —The Maternal Management of
Children in Health and Disease. By 
T. Bull, M.D., Member of the Royal 
College of Physicians ; formerly Physician- 
Accoucheur to the Finsbury Midwifery 
Institution. New Edition. Fcp. 8vo. 5s.

Dr. T. Bull’s Hints to Xothers on the Manage
ment of their Health during the Period of 
Pregnancy and in the Lying-in Room: With 
an Exposure of Popular Errors in connexion 
with those subjects, &c.; and Hints upon 
Nursing. New Edition. Fcp. 8vo. Gs.

Bunsen. — Christianity and Mankind,
tlicir Beginnings and Prospects. By 
Ciiuistian Chabx.es Josias Bunsen, D.D., 
D.C.L., D.Ph. Being a New Edition, cor
rected, remodelled, and extended, of Hip- 
po/ytut and kit Age. 7 vols. 8vo. £5. 6s.
*.* This SkodiI Edition of the JHppoif/tmi it comrvoMd of three distinct works, which may be had separately, as follows:—
1. Hipnolytas and his Age; or, the Beginnings and I>ro*pe<ts of Christianity. 2 vols. b»o. price £1.10*.
S. Outline of the Philosophy of Universal History applied to Language and Religion: Containing an Account of tut Alphabetical Confcreocea. 3to1s. bvo. price £1.13s.
3. Analecta Aate-Kicaena. 3 vols. Bro. price £2.2s.

Bunsen.—Lyra Germanica: Hymns for
the Sundays and chief Festivals of tho 
Christian Year. Translated from the 
German by Catuebinb Winewobth. 
Second Edition. Fcp. 8vo. 5s.

*.* Tliis selection of German Hymn« has lwen made from a cflUrt boa published in Germany by the Chevalier Bi'siu; and forms a companion sulutue to

Theologia Germanica: Which setteth forth 
many fair lineaments of Divine Truth, and 
saith very lofty and lovely tilings touching 
a Perfect Life. Translated by Subahxa 
Wikkwobth. With a Preface by the Bev, 
Cbablbs Kinobuty; and a Letter by Cheva
lier Bukbkt. Second Edition. Fcp.8vo.6s.

Bunsen. — Egypt’s Place in Universal
History: An Historical Investigation, in 
Five Books. By 0. 0. J. Bunsen, D.D. 
D.C.L., D.Ph. Translated from the Ger
man, by C. H. CottbbIiL, Esq. M.A. 
With many Illustrations. Vol. I. 8vo. 28*. j 
VoL II. 8vo. 80s.

Bnrton.—The History of Scotland, from
the Revolution to the Extinction of the last 
Jacobite Insurrection (1689—1748). By 
Johx Hill Boston. 2 vols. 8vo. 26s.

Barton (B. F.)—Personal Narrative of a
Pilgrimage to El-Medinali and Meccah. By 
Richabd F. Boston, Lieutenant, Bombay 
Army. With Map, Plan, Woodcuts, and 
coloured Plates. 3 vols. 8vo. price £2. 8s.

Bishop Butler’s General Atlas of Modem
and Ancient Geography ; comprising Fifty- 
two full-coloured Maps ; with complete In
dices. New Edition, nearly all re-engraTod, 
enlarged, and greatly improved; with Cor
rections from the most authentio sources in 
both the Ancient and Modern Maps, many 
of which are entirely new. Edited by the 
Author's Son. Royal 4to. 24a. half-bound.

(The Modern Atlas of 28 fall-coloured Maps. Royal bvo. price 12s.
The Ancient Atlas of 24 faU-cokmied Mapa. Royal 8vo. price 12s.

Bishop Butler’s Sketch of Modem and
Ancient Geography. New Edition, tho
roughly revised, with such Alterations intro
duced as continually progressive Discoveries 
and tho latest Information have rendered 
necessary. Post 8vo. price 7s. 6d.

The Cabinet Gazetteer: A Popular Ex
position of all tho Countries of the World | 
their Government, Population, Revenues, 
Commerce, and Industries; Agricultural, 
Manufactured, and Mineral Products ; Re
ligion, Laws, Manners, and Social State i 
With brief Notices of their History and An
tiquities. From the latest Authorities. By 
the Author of The Cabinet lawyer. Fcp. 8vo. 
price 10s. Cd. cloth; or 13s. calf lettered.

The Cabinet Lawyer: A Popular Digest
of tho Laws of England, Civil and Criminal; 
with a Dictionary of Law Terms, Maxims, 
Statutes, and Judicial Antiquities; Correct 
Tables of Assessed Taxes, Stamp Duties, 
Excise Licenses, and Post-Horso Duties; 
Post-Office Regulations, and Prison Disci
pline. 16th Edition, comprising tho Publio 
Acts of theSession 1854. Fcp. 8vo. 10s. 6d.

Caird.—English Agriculture in 1850 and
1851; Its Condition and Prospects. By 
Jlliia CaJBD, Esq., of Baldoon, Agricultural 
Commissioner of The Timet. Tlie Second 
Edition. 8vo. price 14a.
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Calvert.— Pneuma; or, the Wandering 
Soul i A Parable, in Rhyme and Outline. 
By the Rer. William Calvbbt, M.A., 
Rector of St. Antholin’s with St. John the 
Baptist, and Minor Canon of St. Paul's 
Cathedral. With 20 Etchings by the 
Author. Square crown 8vo. 10s. 6d.

Calvert — The Wife’s Manual; or,
Prayers, Thoughts, and Songs on Several 
Occasions of a Matron’s Life. By the Rer. 
W. Oalvbst, M.A. Ornamented from De
signs by the Author in the style of Queen 
Elizabeth.'» Prayer-Boot. Crown 8vo. 10s. 6d.

Carlisle (Lord).—A Diary in Turkish and
Greek Waters. By the Right Hon. the 
Earl of Cablisle. fifth Edition. Post8vo. 
price 10s. 6d.

Catlow.—Popular Conchology; or, the
Shell Cabinet arranged according to the 
Modern System : With a detailed Account 
oi the Animals | and a complete Descriptive 
List of the Families and Genera of Recent 
and Fossil Shells. By Agxes Catlow. 
Second Edition, much improved; with 405 
Woodcut Illustrations. Post 8vo. price 14s.

Cecil.—The Stud Farm; or, Hints on
Breeding Horses for the Turf, the Chase, and 
the Road. Addressed to Breeders of Race 
Horses and Hunters, Landed Proprietors, 
and especially to Tenant Farmers. By 
Cecil. Fcp. 8vo. with Frontispiece, 6s.

Cecil’s Records of the Chase, and Memoirs of
Celebrated Sportsmen; Illustrating somo 
of the Usages of Oldon Times and comparing 
themwith prevailing Customs: Togcthcrwith 
an Introduction to most of the Fashionable 
Hunting Countries; and Comments. With 
Two Plates by B. Herring. Fcp. 8vo. price 
7s. 6d. half-bound.

Cecil's (table Fraction; or, Hints on Training
for the Turf, the Chase, and the Road; 
with Observations on Racing and Hunt
ing, Wasting, Race Riding, and Handi
capping : Addressed to Owners of Racers, 
Hunters, and other Horses, and to all who 
are concerned in Racing, Steeple Chasing, 
and Fox Hunting. Fcp. 8vo. with Plate, 
price 6s. half-bound.

The Census of Great Britain in 1851;
Comprising an Aocount of the Numbers and 
Distribution of the People; their Ages, 
Conjugal Condition, Occupations, and Birth
place : With Returns of the Blind, the 
Deaf-and-Dumb, and the Inmates of Publio 
Institutions; and an Analytical Index. 
Reprinted, in a condensed form, from the 
Official Reports and Tables. Royal 8vo. 5s.

ChalybsBus’s Historical Survey of Mo
dern Speculative Philosophy, from East to 
Hegel: Designed as an Introduction to the 
Opinions of the Recent Schools. Translated 
from the German by Alt»id Ttruc. Post 
8vo. price 8s. Sd.

Chapman.—History of Gustavus Adol
phus, and of the Thirty Tears' War up to the 
Ring’s Death: With some Account of its 
Conclusion by the Peaee of Westphalia. By 
B. Chapmax, M.A., Vioar of Letherhead. 
8vo. [In tie prat.

Chevreul On the Harmony and Contrast
of Colours, and their Applications to the 
Arts: Including Painting, Interior Decora
tion, Tapestries, Carpets, Mosaics, Coloured 
Glasing, Paper Staining, Calico Printing, 
Letterpress Printing, Map Colouring, Diets, 
Landscape and Flower Gardening, ie. 
Translated from the French by Chasus 
Maktxl. Second Edition; with 4 Plates. 
Crown 8vo. 10s. 6d.

Clinton—Literary Remains of Henry
Fynea Clinton, M.A., Author of the Patti 
Uelleniei, the Patti Romani, 4c.: Comprising 
an Autobiography and Literary Journal, 
and brief Essays on Theological Subjects. 
Edited by the 'Rev. C. J. Ftbxs Cllstot, 
M.A. Post 8vo. 9s. 6d.

Conybeare—Essays, Ecclesiastical and
Social: Reprinted, with Additions, from the 
Edinburgh Rrrieto. By the Rev. W. J. 
Coxybbabe, M.A., late Fellow of Trinity 
College, Cambridge. 8vo. 12s.

Conybeare and Howson.—The Life and
Epistles of Saint Paul: Comprising a
completo Biography of the Apostle, and 
a Translation of his Epistles inserted in 
Chronological Order. By the Rev. W. J. 
Convbeahe, M.A., late Fellow of Trinity 
College, Cambridge; and the Rev. J. 3. 
Howsok, M.A, Principal of the Collegiate 
Institution, Liverpool. With 40 Engravings 
on Steel and 100 Woodcuts. 2 vols. 4to. 
price £2. 8s.

Copland.— A Dictionaiy of Practical
Medicine: Comprising General Pathology, 
the Nature and Treatment of Diseases, 
Morbid Structures, and the Disorders es
pecially incidental to Climates, to Sex, and 
to the different Epochs of Life; with nume
rous approved Formulas of the Medicines 
recommended. By James Coplabd, M.Dn 
Consulting Physician to Queen Charlotte's 
Lying-in Hospital, 4o. Vols. I. and II. 8vo. 
price £3; and Parts X. to XVII. 4a. 6d. each. 

Part XVIII., completing the work, is pre
paring for publication.

\
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Cresy.—An Encyclopedia of Civil Engi
neering,Historical, Theoretioal,and Practical. 
By Edwabd Cbbsy, F.S.A., C.E. Illus
trated by upwards of 8,000 Woodcuts, 
explanatory of the Principles, Machinery, 
and Constructions which come under the 
direction of the Civil Engineer. 8vo. 
price £3.13s. 6d.

The Cricket-Field; or, the Science and
History of the Game of Cricket. By the 
Author of Principle» of Scientific Batting. 
Second Edition, greatly improved; with 
Plates and Woodcuts. Pop. 8vo. price 6s. 
half-bound.

Lady Cast’s Invalid’s Book. — The In
valid’s Own Book: A Collection of Recipes 
from various Books and various Countries. 
By the Honourable T.mv Cost. Second 
Edition. Ecp. 8vo. price 2s. 6d.

Dale—The Domestic Liturgy and Family
Chaplain, in Two Parts: Tlio First Part 
being Church Services adapted for Domestic 
Use, with Prayers for every day of the week, 
selectcdexdusivelyfrom the Book of Common 
Prayer; Part II. comprising an appropriate 
Sermon for every Sunday in the year. By 
the Rev. Thomas Dali, M.A., Canon Resi
dentiary of St. Paul's. Second Edition. 
Post 4to. price 21s. cloth; 81s. 6d. calf; 
or £2.10s. morocco.

r Thb Family Chaplain, 12s. 
Separately ( ThiDomestio LinjBGY,10*.6d.

Davy (Dr. J.) —  The Angler and his
Friend; or, Piscatory Colloquies and Fish
ing Excursions. By Johw Davy, M.D., 
F.R.S., Ac. Fcp. 8vo. price 6s.

Delabeche.—Report on the Geology of
Cornwall, Devon, and West Somerset. By 
Sir Hbnby T. Dblabbchb, F.R.S., late 
Director-General of the Geological Survey. 
With Maps, Woodouts, and 12 Plates. 8vo. 
price 14s.

De la Rive.—A Treatise on Electricity,
in Theory and Practice. By A. Dl LA Rive, 
Professor in the Academy of Geneva. Trans
lated for the Author by O. V. WaLXIb, 
F.R.S. In Three Volume*; with numerous 
Woodcuts. Vol. 1.8vo. price 18s. Vol. II. 
price 28s.

Dennistoon. —  Memoirs of Sir Robert
Strange, Knight, Engraver, Member of 
sevem Foreign Academies of Design; and 
of his Brother-in-law, Andrew Lumisden, 
Private Secretary to the Stuart Princes, and 
Author of The Antiguitie» of Some. By 
Jambs Deiohstouh, of Dennistoun. 2 vole, 
post 8vo. with Illustrations, 21s.

Desprez.—The Apocalypse Fulfilled in
the Consummation of the Mosaio Economy 
and the Coming of the Son of Man : An 
Answer to the Apocalyptic Sietckej and The 
End, by Dr. Cumming. By the Rev. P. S. 
Debfbbz, B.D. Second Edition, enlarged. 
8vo. price lZs.

Discipline. By the Author of “ Letters
to my Unknown Friends,” Ac. Second 
Edition, enlarged. 18mo. price 2s. 6d.

Dodd.— The Food of London : A  Sketch
of the chief Varieties, Sources of Supply, 
probable Quantities, Modes of Arrival, Pro
cesses of Manufacture, suspected Adultera
tion, and Machinery of Distribution of the 
Food for a Community of Two Millions and 
a Half. By Gbobge Dodd, Author of 
Brifith Manufacture», Ac. Post 8vo. 10s. 8d.

Duberly. — Journal kept during the
Russian War, from the Departure of the 
Army from England in April 1864, to the 
Reduction of Sebastopol. By Mbs. Hbhby 
Dcbbbly. Second Edition. Post8vo.10s.6d.

Eastlake.—Materials for a History of Oil
Painting. By Sir Chablbs Log* Eastlazb, 
F.R.S., F.S.A., President of the Royal 
Academy. 8vo. price 16s.

The Eclipse of Faith ; or, a Visit to a
Religious Sceptic. 7th Edition. Fcp. 8vo.5s.

Defence of The Eclipse of Faith, by its
Author: Being a Rejoinder to Professor 
Newman’s Reply ; Including a full Exami
nation of that Writer’s Criticism on the 
Character of Christ ; and a Chapter on the 
Aspects and Pretensions of Modem Deism. 
Second Edition, revised. Post 8vo. 5s. 6d.

The Englishman’s Greek Concordance of
the New Testament : Being an Attempt at a 
Verbal Connexion between the Greek and 
the English Texts ; including a Concordance 
to the Proper Names, with Indexes, Greek- 
English and English-Greek. New Edition, 
with a new Index. Royal 8vo. price 42s.

The Englishman’s Hebrew and Chaldee Con
cordance of the Old Testament : Being an 
Attempt at a Verbal Connection between 
the Original and the English Translations ; 
with Indexes, a List of the Proper Names 
and their Occurrences, Ac. 2 vols, royal 
8vo. £8.18s. 6d. ; large paper, £4.14s. 6d.

W. Erskine, Esq. — History of India
under BAber and HumAyun, the First Two 
Sovereigns of the House of Taimur. By 
William Easun, Esq. 2 vols. 8vo. 22s.
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Ephemera. —A Handbook of Angling;
Teaching Fly-fishing, Trolling, Bottom
fishing, Salmon-fishing; with the Natural 
History of Hirer Fish, and the best modes 
of Catching them. By Ephemera. Third 
and cheaper Edition, corrected and im- 
prorcd; with Woodcuts. Fcp. 8vo. 5s.

Ephemera.—The Book of the Salmon: Com
prising the Theory, Principles, and Prac
tice of Fly-fishing for Salmon; Lists of 
good Salmon Flies for every good River in 
the Empire; the Natural History of the 
Salmon, all its known Habits described, and 
the best way of artificially Breeding it ex
plained. By Ephekeba ; assisted by 
Andrew Young. Fcp. 8vo. with coloured, ̂  
Plates, price 14s.

Fairbaira.—Useful Information for En
gineers : Being a Series of Lect ures delivered 
to tho Working Engineers of Yorkshire and 
Lancashire. With a Scries of Appendices, 
containing the Results of Experimental In
quiries into the Strength of Materials, the 
Causes of Boiler Explosions, Ac. By 
William Faibbaibn, F.R.S., F.G.S. With 
Plates and Woodcuta. Royal 8vo. price 15s.

Faraday (Professor). — The Subject- 
Matter of Six Lectures on the Non-Mctallic 
Elements, delivered before the Members 
of the Royal Institution, by Professor 
Farad AT, D.C.L., F.R.S., &e. Arranged by 

rmission from the Lecturer’s Notes by 
Scoffebn, M.B. Fcp. 8vo. price 5s. 6d.

Francis.—Chronicles and Characters of
the Stock Exchange. By John Francis. 
New Edition, revised. 8vo. 10s. Cd.

Gilbart.—A Practical Treatise on Bank
ing. By James William Gilbart, F.R.S., 
General Manager of the London and West
minster Bank. Sixth Edihou, revised 
throughout and enlarged ; with Portrait of 
the Author. 2 vols. 12mo. price lGs.

Gilbart. — Logic for the Million: a
Familiar Exposition of the Art of Reasoning.
By J. W. Gilbart, F.It.S. 4tli Edition ; 
with Portrait of the Author. 12ino. 3s. 6d.

Gilbart.—Logic for the Young: consisting of
Twenty-five Lossons in the Art of Reasoning. 
Selected from tho Logic of Dr. Isaac Watts.
By J. W. Gilbart, F.R.S. 12mo. Is.

The Poetical Works of Oliver Goldsmith.
Edited by Bolton Cornet, Esq. Illustrated 
by Wood Engravings, from Designs by 
Members of tho Etching Club. Square 
crown 8vo. cloth, 21s.; morocco, f  1. 16s.

Gosse. —A Naturalist’s Sojourn in 
Jamaica. By P. H. Gosse, Esq. With 
Plates. Post 8vo. price 14s.

Mr. W. R. Greg’s Contributions to The 
Edinburgh Review.—Essays on Politicslsnd 
Social Science. Contributed chiefly to the 
Edinburgh Renew. By William R. Greg. 
2 vols. 8vo. prioe 24s.

Grove.—  The Correlation o f Physical
Forces. By W. R. Grove, Q.C., MA., 
F.R.8., Corresponding Member of the Ace- 
dcmics of Rome, Turin, &e. Third Edition; 
with Notes and References. 8vo. price 7s.

Gurney.—Historical Sketches, illustrat
ing some Memorable Events and Epochs, 
from a.d. 1,400 to A.D. 1,546. By the Rev. 
J. Hampden Gurnet, M.A. Xiew Edition. 
Fcp. 8vo. [/« thepreu.

Gurney. — 8L Louis and Henri IV.: Being a
Second Series of Historical Sketches. 
By tho Rev. J. Hampden Gurnet, M.A. 
Fcp. 8vo. 6s.

Evening Recreations; or,Samples from
the Lecture-Room. Edited by the Rev. 
JonN Hahfden Gurnet, M.A., Rector of 
St. Mary’s, Marylebone. Crown 8vo. 5s.

SHtytcfa. Lcctmrm.EnplUh Descriptive Poetrr.....Bit. II. Alford, B.D.Krwllwtionfi or St. Petersburg.... R**v. C. H. ittirvll.Sir Thomas Here...............Charles Buxton, Esq.The Pall of Mexico .............Rev. J. H.The HoufieofCommons: iUStruggles and Triumphs ...........fl. K. BickartU, Em.John lhmyan ..................  Rev. E. J. Rose, M.A.The Reformation...............Rev. A. P. Stanley, M. A.
Gwilt.—AnEncyclopaadiaofArchitectnre,

Historical, Theoretical, and Practical. By 
Joseph Gwilt. With moro than 1,000 
Wood Engravings, from Designs by J. 3. 
Gwilt. Third Edition. 8vo. 42s.

Hamilton. — Discussions in Philosophy
and Literature, Education and University 
Reform. Chiefly from the Edinburgh Renew; 
corrected, vindicated, enlarged, in Notesand 
Appendices. By Sir William Hamilton, 
Bart. Second Edition. 8vo. prioe 21s.

Hare (Archdeacon).—The Life of Luther,
in Forty-eight Historical Engravings. By 
Gustav Konig. With Explanations by 
Archdeacon Hare and Susanna Wine- 
worth. Fcp. 4to. price 28s.

Harrison—The Light of the Forge; or,
Counsels drawn from tho Sick-Bcd of E. M. 
By tho Rev. W. Harrison, M.A., Domestic 
Chaplain to H.R.H. the Duchess of Cam
bridge. Fcp. 8vo. price 5s.

Harry Hieover.—Stable Talk and Table
Talk; or, Spectacles for Young Sportsmen. 
By Harrt Hieover. Now Edition, 2 vols. 
8vo. with Portrait, price 24s.

Harry Hieover.- The Hunting-Field. By Harry
Hikovbb. With Two Plates. Fcp. 8ro. 
6s. half-bound.
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Harry Hieover.—Practical Horseman
ship. By Habry Hieovkr. Second Edition ; 
with 2 Plates. Pop. 8yo. 6s. half-bound.

Harry Hieover.—The Stud, for Praotioal Pur
poses and Practical Men: being a Guide 
to the Choice of a Hone for use more than 
for show. By Hobby Hieoyeb. With 2 
Plates. Fop. 8vo. price 6s. half-bound.

Harry Hieover.—The Pocket and the Stud; or,
Practical Hints on the Management of the 
Stable. By Hobby Hibovbb. Second 
Edition; with Portrait of the Author. Fop. 
Svo. price 6s. half-bound.

ffftafw.il (Dr.)—Food and its Adultera
tions : Comprising the Beports of the Ana
lytical Sanitary Commission of The Lancet 
for the Years 1861 to 1864 inclusive, revised 
and extended. Bv Arthur Hill Hossoll, 
M.D., &c., Chief Analyst of the Commission; 
Author of Microteopical Anatomy of the 
Human Body. 8vo. with 169 Woodcuts, 28s.

CoL Hawker’s Instructions to Young
Sportsmen in all that relates to Guns and 
Shooting. 10th Edition, revised and brought 
down to the Present Time, by the Author’s 
Son, Major P. W. L. Hawker. With a 
Hew Portrait of the Author, from a Bust by 
W. Behnes, Esq.; and numerous explana
tory Plates and Woodcuts. 8vo. 21s.

Haydon.—The Life of Benjamin Robert
Haydon, Historical Painter, from his Auto
biography and Journals. Edited and com-

?iled by Toic Tatlob, M.A., of the Inner 
cmple,Esq. 3 vols. post 8vo. 31a. 6d.

Haydn’s Book of Dignities: Containing
Bolls of the Official Personages of the Brit ish 
Empire, Civil, Ecclesiastical, Judicial, Mili
tary, Naval, and Municipal, from the Earliest 
Periods to the Present Time; Compiled 
chiefly from the Becords of the Public 
Offices. Together with the Sovereigns of 
Europe, from the foundation of their re
spective States; the Peerage and Nobility of 
Great Britain, and numerous other Lists. 
Being a New Edition, improved and conti
nued, of Beatson’s Political Index. By 
Joseph Haydn. 8vo. price 26s. half-bound.

Herring. —  Paper and Paper-Making, 
Ancient and Modern. By Bichabd Hsb- 
bino. With an Introduction by the Bev. 
Gkoboe Cboly, LL.D. Second Bdition, 
with Additions and Corrections; Plates 
and Specimens. 8vo. price 7s. 6d.

Sir John HerscheL—Outlines of Astro
nomy. By Sir John F. W. Hebschxl, 
Bart. Sob. New Edition; with Plate* and 
Wood Engraving*. 8vo. prioe 18*.

HilL—Travels in Siberia. By S. S. Hill,
Esq., Author of Travel) on the Shore» of 
the Baltic. With a large Map of European 
and Asiatio Bussia. 2 vols. post 8vo. 24*.

Hints on Etiquette and the Usages of
Society: With a Glance at Bad Habits. 
New Edition, revised (with Additions) by a 
Lady of Bank. Fcp.8vo. price Half-a-Crown.

Holland.—Medical Notes and Reflec
tions. By Sir Henry Holland, Bart., 
M.D., F.R.S., Ac., Fellow of the Royal 
College of Physicians, Physician in Crdinarv 
to Her Majesty the Queen and to His Royal 
Highness Prince Albert. Third Edition, 
with Alterations and Additions. 8vo. 18s.

Holland.—Chapters on Mental Physiology. By 
Sir Hbnby Holland, Bart., F.B.S., Ac.
Founded chiefly on Chapters contained in 
the First and Second Editions of Medical 
Note) and Reflection) by the same Author. 
8vo. price 10s. 6d.

Hook,—The Last Days of Our Lord’s
Ministry: A Course of Lectures on the 
principal Events of Passion Week. By 
the Bev. W. F. Hook, D.D. New Edition. 
Fcp. 8vo. price 6s.

Hooker.— Kew Gardens; or, a Popular
Guide to the Royal Botanic Gardens of 
Kew. By Sir William Jackson Hookbb, 
K.H., D.C.L., F.R.A., and L.S., Ac. Ac. 
Director. Now Edition; with numerous 
Wood Engravings. 16mo. price Sixpence.

Hooker.—Museum of Economic Botany;
or a Popular Guido to the Useful and Re
markable Vegetable Produots of the Museum 
in the Royal Gardens of Kew. By Sir W. J. 
Hooker, K.H., Ac., Director. With 29 
Woodcuts. 16mo. price Is.

Hooker and Amott.—The British Flora;
Comprising the Pheenogamous or Flowering 
Plants, and the Ferns. Seventh Edition, 
with Additions and Corrections ; and nu
merous Figures illustrative of the. Umbelli
ferous Plants, the Composite Plants, the 
Grasses, and the Ferns. By Sir W. J. 
Hooker, F.B.A. and L.S., Ac., and G. A. 
Walxeb-Arnott, LL.D., F.L.S. 12mo. 
with 12 Plates, price 14s.; with the Plate* 
coloured, price 21s.

Horne. — The Communicant’s Com
panion ; comprising an Historical Essay on 
the Lord") Sapper ; Meditations and Prayers 
for the use of Communicant) ; and the Order 
of the Administration of the Lord’s Supper 
or Holy Communion. By the Bev. T. Hart
well Hobni, B J). Royal 32mo. 2*. 6d.; 
morocco, 4*. 6d.

C
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Home's Introduction to the Critical
Stud; and Knowledge of the Hoi; Scrip- 
turee. A New Edition, revised, corrected, 
and brought down to the present time, b; 
T. Hartwell Hokkb, B.D. (the Author) ; 
the Ber. Samuel Davidson, D.D., of tlio 
Vuircrsit; of Halle, and LL.D. ; and S. 
Pbideaux T rebelles, LL.D. 4 role. 8to.

[/» the preu.
Horne,—A Compendious Introduction to the

Stud; of the Bible. B; the Rev. T. Hart
well Hours, B.D. Being an Anal;sis 
of his Introduction to the Critical Study and 
Knowledge of the Holy Seripturei. New 
Edition, with Maps and other Engrarings. 
lima 9s.

How to Nurse Sick Children : Intended
es|ieciall; as a Help to the Nurses in the 
Hospital for Sick Children ; but containing 
Directions of service to oil who have the 
charge of the Young. Fcp. 8vo. Is. 8d.

Howitt (A. M.) — An Art-Student in 
Munich. B; Anna Mary Howitt. 2 
vols, post 8ro. price 14s.

H ow itt-T h e Children’s Year. By Mary
Howitt. With Four Illustrations, from 
Designs b; Anna Maby Howitt. Square 
16mo. 6s.

Howitt — Land, Labour, and Cold;
or, Two Years in Victoria : With Visit to 
Sydney and Von Diemen’s Land. By 
William Howitt. 2 vols, post 8vo. 
price 21s.

Howitt.—Visit to Remarkable Places;
Old Halls, Battle-Fields, and Scenes illustra
tive of Striking Passages in English History 
and Poetry. By W’illiah Howitt. With 
numerous Wood Engravings. First and 
Second Series. Medium 8vo. 21s. each.

William Howitt’s Boy’s Country Book; being
tho Real Life of a Country Boy, written 
byhimsclf; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in tho 
Country. Now Edition; with 40 Wood
cuts. Fcp. 8vo. price 6s.

Howitt—The Rural Life of England. By
William Howitt. New Edition, cor
rected and revised; with Woodcuts by 
Bewick and Williams. Medium 8vo. 21s.

Hue.—The Chinese Empire: A Sequel
to Huo and Gabct’s Journey through Tartary 
a*d Thibet. By the Abbé Hue, formerly 
Missionary Apostolio in China. Copyright 
Translation, with the Author’s sanction. 
Second Edition ; with coloured Map and 
Index. 2 vole. 8vo. 24a.

Hudson.—Plain Directions for Making
Wills in Conformity with tho Law: with a 
clear Expoaition of tho Law relating to the 
distribution of Personal Estate in the case 
of Intestacy, two Forms of Wills, and much 
useful information. By J. C. Hudson, Esq. 
New and enlarged Edition; including the 
provisions of the Willi Act Amendment 
Act of 1862. Fcp. 8vo. price 2e. 6d.

Hudson.— The Executor’s Guide. By
J. C. Hudson, Esq. New and enlarged 
Edition; with the Addition of Directions 
for paying Succession Duties on Beal Pro

a  under Wills end Intestacies, and a 
■ for finding the Values of Annuities and 
the Amount of Legacy and Succession Duty 

thereon. Fcp. 8to. prioe 6s.
Humboldt’s Cosmos. Translated, with 

the Author’s authority, by Mrs. Sabins. 
Volt. I. and II. 16mo. Half-a-Crown each, 
tewed; 8s. 6d. each, cloth i or in post Svo. 
12s. 6d. each, doth. Vol. III. poet Svo. 
12a. 6d. cloth: or in 16mo. Part I. 2s. 6d. 
sewed, 8s. 6d. doth; and Part II. 8e. sewed, 
4s. cloth.

Humboldt’s Aspects of Nature. Trans
lated, with the Author's authority, by Mrs. 
Babinx. New Edition. 16mo. price 6s.: 
or in 2 vols. 8s. 6d. each, doth; 2a. 6d. 
each, sewed.

Hunt — Researches on Light in its
Chemical Relatione ; embracing a Con
sideration of all the Photographic Processes. 
By Robert Hunt, F.R.8., Professor of 
Physics in the Metropolitan School of 
Science. Second Edition, thoroughly re
vised ; with extensive Additions, a Piste, 
and Woodcuts. Svo. price 10s. 6d.

Idle.— Hints on Shooting, Fishing, Ac
both on Sea and Land, and in the Fresh
water Loohs of Scotland: Being the Expe
riences of Christopher Idle, Esq. Fcp. 
8vo. 6s. .

Jameson. — A Commonplace Book of
Thoughts, Memories, and Fancies, Original 
and Selected. Part I. Ethics and Character; 
Part II. Literature and Art. By Mrs. 
Jameson. Second Edition, revised through
out and corrected; with Etchings and 
Wood Engravings. Crown 8vo. 18s.
“ This elegant volume whicb, like all Mrs. Jaineson’s late productions. Is rich In artistic beauty, etchings and woodcuts alike redolent ol grace, is destined to extend attll more widely the reputation oi the authoress as one who thinks deeply and writes wisely.” Notes and Queues.

Mrs. Jameson.—Sisters of Charity, Catholic 
and Protestant, Abroad and at Homo. By 
Mrs. Jameson, Author of Sacred and Leyena- 
ary Art. Second Edition, with • now Pre
face. Fop. 8vol 4s.
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Mrs. Jameson’s Legends of the Saints

and Martyrs. Forming the First Series of 
8acred and Legendary Art. Second Edition; 
with numerous Woodcuts, and 16 Etchings 
by the Author. Square crown 8vo. price 28s.

Mrs. Jameson’s Legends of the Monastic)
Orders, as represented in the Fine Arts. 
Forming the Second Series of Sacred and 
Legendary Ai t, Second Edition, enlarged ; 
with 11 Etchings by the Author, and 88 
Woodcuts. Square crown 8vo. price 28s.

Mrs. Jameson’s Legends of the Madonna,
as represented in the Fine Arts. Forming 
the Third Series of Sacred and Legendary 
Art. With 66 Drawings by the Author, and 
162 Woodcuts. Square crown 8vo. 28s.

Jaquemet.—A Compendium of Chrono
logy : Containing the most important Dates 
of General History, Political, Ecclesiastical, 
and Literary, from the Creation of the 
World to the end of the year 1864. By 
F. H. Jaquemet. Edited by the Rev. 
John Alcorn, MA. Post 8yo. 7s. 6d.

Lord Jeffrey's Contributions to The
Edinburgh Review. A New Edition, com
plete in One Volume, with a Portrai en
graved by Henry Robinson, and a Vignette. 
Square crown 8to. 21s. cloth j or 80s. calf: 
Or in 8 yoIs. 8yo. price 42s.

Bishop Jeremy Taylor's Entire W orks:
With Life by Bishop Hsbeb. Revised and 
corrected by the Rev. Charles Page Eden, 
Fellow of Oriel College, Oxford. Now 
complete in 10 vols. 8vo. 10s. 6d. each.

Johns and Nicolas.— The Calendar of
Victory: Being a Record of British Valour 
and Conquest by Sea and Land, on Every 
Day in the Year, from the Earliest Period 
to the Battle of Inkermann. Projected and 
commenced by the late Major Johns, R.M.; 
continued and completed by Lieutenant 
P. H. Nicolas, R.M. Fcp. 8vo. 12s. fid.

Johnston—A Dictionary of Geography,
Descriptive, Physical, Statistical, and Histori
cal: Forming a complete General Gasetteer 
of the World. By A. Keith Johnston, 
F.R.S.E., F.R.G.S., F%G.S., Geographer at 
Edinburgh in Ordinary to Her Majesty. 
Second Edition, brought down to 1856; 
in 1 vol. of 1,860 pages, comprising about 
60,000 Names of Places. 8vo. 86s. doth; or 
lialf-bound in russia, 41s.

Jones (Owen).—Flowers and their Kin
dred Thoughts: A Series of Stansas. By 
Mart Anne Bacon. With beautiful Illus
trations of Flowers, designed and executed 
in illuminated printing by Owen Jones. 
Reprinted. Imperial 8vo. price 81s. 6d. calf.

KaliBCh.—Historical and Critical Com
mentary on the Old Testament. By Dr. 
M. Kalxbch, M.A. First Portion—Exodus: 
in Hebrew and English, with copious Notes, 
Critical, Philological, and Explanatory. 
8vo. 16s.

*.* An Edition of the Xseodut, as abort (tor tb« nse of English reader»), comprising the English Translation, and an abridged Commentary. 8ro. price Its.
Kemble.—The Saxons in England: A

History of the English Commonwealth till 
the period of the Norman Conquest. By 
John Mitchell Kemble, M.A.,F.C.P.S., 
Ac. 2 vols. 8vo. price 28s.

Kemp.—The Phasis of M atter: Being
an Outline of the Discoveries and Applica
tions of Modern Chemistry. By T. Lind- 
let Kemp, M.D., Author of The Natural 
History cf Creation, Ac. Withl48Woodcuts. 
2 vols. crown 8vo. 21s.

Kennard. — Eastern Experiences col
lected during a Winter’s Tour in Egypt and 
the Holy Land. By Adam Strinmstz 
Kennard. Post 8vo. 10s. 6d.

Kesteven.—A Manual of the Domestic
Practice of Medicine. Bv W. B. Kesteven, 
Fellow of the Royal College of Surgeons of 
England, Ac. Square post 8vo. price 7s. 6d.

Kirby and Spence’s Introduction to
Entomology; or, Elements of the Natural 
History of Insects: Comprising an account 
of noxious and useful Insects, of their Meta
morphoses, Food, Stratagems, Habitations, 
Societies, Motions, Noises, Hybernation, 
Instinct, Ac. New Edition. 2 vols. 8vo. 
with Plates, price 31s. 6d.

Dr. Latham on Diseases of the Heart
Lectures on Subjects connected with Clinical 
Medicine: Diseases of the Heart. ByP. M. 
Latham, M.D., Physician Extraordinary to 
the Queen. New Edition. 2 vols. 12mo. 
prioe 16s.

Mrs. R. Lee’s Elements of Natural His
tory j or, First Principles of Zoology: Com
prising the Principles of Classification, inter
spersed with amusing and instructive Ac* 
oounts of the most remarkable Animals. 
New Edition; Woodcuts. Fcp.8vo.7s.6d.

Le Quesne— Constitutional Histonr of 
Jersey. By Charles Le Quesne, Esq., 
Jurat of the Royal Court, and Member of 
the States. 8vo. price 18s.

Letters to my Unknown Friends. By
a Lady, Author of Letters on Happineu. 
Fourth and cheaper Edition. Fcp. 8vo. 
price 6s.

Letters on Happiness, addressed to a Friend. 
By a Lady, Author of Letters to my Unknown 
Friends. Fop. 8vo. prioe 6s.



IS NEW WORKS AMS NEW EDITIONS

LAKDNER’S CABINET CYCLOPÆDIA
Of Hiitory, Biography, Literature, the Arte and Seieneee, Natural History, and Manufacture«

A 8eriee of Original Work» by
Sia John Hrrschel, Sia Jam» Mackintosh, Roikkt South it ,Sir Datid Brrwster,

Thomai Kriohtley, John Forrtkr,Sir Walter Scott, Thomai Moork
Bishop Thirlwall,The Ret. G. R. Glkio,J. C. L. Dr Siemondi,John Phillips, F.R.S. G.3.

And other Eminent Writers,
Complete in 132 vols. fcp. 8vo. with Vignette Titles, price, in cloth, Nineteen Gniness. 

The Works separately, in Sets or Series, price Three Shillings and Sixpence each Volume.

A Li*t of the Works compoting the Cabinet Ctclopadia :—
1. BelPs History of Russia......StoIs. 10s. lid.
I. Bell’s Lirct of British Poets.. 1 rols. Ts.

nrewster’s Optics.............1 toI. 8s. 6d.
Cooley’s Msritime and Inland

Discovery ................. S vols. 10s. 6d
Crowe’s History of France.... S vols. 10s. (id. 

8. De Morgan on Probabilities .. 1 vol. ta. <d.
T. De Siamondi’s History of the

Italian Republics.......... 1 vol. 3a. Sd.
0. De 8ismondi’s Fall of the

Roman Empire............. 2 vols. Ta.
(. Donovan’s Chemistry.........1 vol. 3s. Sd.

10. Donovan’s Domestic Economy,! vols. 7s.
II. Dunham’s Spain and Portugal, 6 vols. 17s. Sd.
13. Dunham’sHistoryof Denmark,

Sweden, and Norway......3 vols. 10s. Sd.
13. Dunham’s History of Poland.. 1 vol. 3s. Sd.
14. Dunham’s Germanic Empire.. 3 vols. 10s. Sd.
15. Dunham’s Europe during the

Middle Ages................4 vols. 14s.
IS. Dunham’s British Dramatists,2 vols. 7s.
17. Dunham’s Lives of Early

Writers of Great Britain .. 1 vol. 3s. Sd.
18. Fergus’s History of the United

States ......................2 vols. 7s.
19. Foshroke’s Grecian and Roman

Antiquities .................2 vols. 7s.
20. Forster's Lives of the States

men of the Commonwealth, 5 vols. 17s. Sd.
21. Glelg’s Lives of British Mili

tary Commanders...........8 vols. 10s. Sd.
22. Grattan’s History of the

Netherlands................1 vol. 3s. Sd.
23. Henslow’s Botany............. 1 vol. 3s. Sd.
24. Herachel’s Astronomy.........1 vol. 3s. Sd.
25. Hersclict’s Discourse on Na

tural Philosophy........... 1 vol. 3s. Sd.
History of Rome............... 2 vols. 7s.

27. History of Switxerland........1 vol. 3s. 6d.
28. Holland’s Manufactures in

Metal ...................... 3 vols. 10s. Sd.
29. James’aLivcsofForeign States

men ........................ $ vols. 17s. Sd.
30. KaterandLardner’sMechanics,l vol. 3a. Sd.
31. Keightley’sOutlincs of History,! vol. 3s. Sd.
S3. Lardner’a Arithmetic ........ 1 vol. 3s. Sd.
83. Lnrdner’a Geometry...........1 vol. 3a. Sd.

34. Lardner on Heat............. 1 vol. 3s. (d.
35. Lardner’a Hydrostatics and

Pneumatics ............... 1 vol. 3s.6d.
I 36. Lardner and Walker’s Electri-
l city and Magnetism ......2 vols. 7s.
i 37. Mackintosh, Forster, and ' 

Courtenay’s Lives of British
| Statesmen..................7 vols. 34s. Sd.
I 38. Mackintosh, Wallace,and Bell’s
, Hiatory of England........ 10 vols. 35s.

39. Montgomery and Shelley’s 
eminent Italian, Spanish,

. and Portuguese Authors . 3 vols. 10a Sd.

. 40. Moore's History of Ireland ..4 vols. 14s.
1 41. Nicolas's Chronology of Hiat. 1 vol. 3a. Sd.
' 42. Phillips’s Treatise on Geology, 3 vols. 7a.
; 43. Powell’s History of Natural
! Philosophy..................1 vol. 3s. 6d.

44. Porter’s Treatise on the Manu-
| nufacture of Silk...........I vol. 3s. 6d.
I 45. Porter’s Manufactures of Por

celain and Glass ...........1 vol. 3s. 6d.
46. Roscoe’s British Lawyers .... 1 vol. 3s. 6d.

{ 47. Scott’s History of Scotland .... 2 vols. 7s.
48. Shelley's Lives of eminent

' French Authors............. 2 vols. 7a
49. Shuckard and Swainaon’s Insects, 1 voL 3s. 6d.
50. Southey's Lives of British

Admirals.................... 5 vols. 17a Sd.
51. Stebbing’s Church History_2 vols. 7s.
52. Stebbing’s History of the

Reformation................9 vols. 7a.
53. Swainson’s Discourse on Na

tural Hiatory................ 1 vol. 3s Sd.
54. Swainson’s Natural History tc

Classification of Animals.. 1 vol. 3a. Gd.
55. Swainson’s Habits St Instincts

; of Animals..................1 vol. 3s. 6d.
| 5«. Swainson’s Birds..............2 vols. 7a
i 57. Swainson’s Fish, Reptiles, Stc. 2 vols. 7s.

58. Swainson’s Quadrupeds...... 1 vol. 3a.Sd.
59. Swainson’s Shells and Shell-flab, 1 vol. 3s. Sd.
60. Swainson’s Animals in Mena

geries ...................... 1 vol. 3s. 6d.
SI. Swainson's Taxidermy and

Biography of Zoologists.... 1 vol. 3s. Sd. 
62. Thiriwall’s Hiatory of Greece. 8 vois. 23a.
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Lewis’s Book of English Rivers. An
Account of the Hirers of England and Wales, 
particularising their respective Courses, their 
most striking Scenery, and the chief Places 
of Interest on their Banks. By Samuel 
Lewis, Jun. Fcp. 8vo. 8s. 6d.

L. E. L.—The Poetical Works of Letitia
Elizabeth London; comprising tho Impro- 
cisatriee, the Venetian Bracelet, the Golden 
Violet, the Troubadour, and Poetical Remains. 
New Edition; with 2 Vignettes by R. Doyle. 
2 rols. 16mo. 10s. doth; morocco, 21s.

Lindley.—The Theory and Practice of
Horticulture ; or, an Attempt to explain 
the Principal Operations of Gardening upon 
Physiological Grounds: Being the Second 
Edition of the Theory of Horticulture, much 
enlarged; with 98 Woodcuts. By John 
Lindley, Ph.D. E.R.S. 8vo. prico 21s.

Dr. John Lindley’s Introduction to
Botany. New Edition, with Corrections and 
copious Additions. 2 rols. 8vo. with Six 
Plates and numerous Woodcuts, price 24s.

Linwood.—Anthologia Oxonlensis, sive
Florilogium e lusibus poeticis dirersorum 
Oxoniensium Grscis et Latinie decerptum. 
Curante Gulielmo Linwood, M.A. ASdis 
Christi Alummo. 8ro. price 14s.

Long.—An Inquiry concerning Religion.
By George Lono, Author of The Moral 
Bature of Man, “ The Conduct of Life,” Ac. 
8ro. price 9s. 6d.

Lorimer's (C.) Letters to a Young Master
Mariner on some Subjects connected with 
his Calling. New Edition. Fcp. 8ro. 5s. 6d.

Loudon’s Encyclopaedia of Gardening;
comprising the Theory and Practice of Hor
ticulture, Floriculture, Arboriculture, and 
Landscape Gardening: Including all the 
latest improvements; a General History of 
Gardening in all Countrios; a Statistical 
View of its Present State; and Suggestions 
for its Futare Progress in the British Isles. 
With many hundred Woodcuts. New Edi
tion, corrected and improved by Mrs. 
Loudon. 8vo. price 60s.

Loudon’s Encyclopaedia of Trees and
Shrubs; or, tne Arboretum et Frvticetum 
Britannicum abridged: Containing theHardy 
Trees and Shrubs of Great Britain, Native 
and Foreign, Scientifically and Popularly 
Described; with their Propagation, Culture, 
and Uses in the Arts; and with Engravings 
of nearly all the Species. Adapted for the 
use ofNurserymen, Gardeners,and Foresters. 
With about 2,000 Woodcuts. Svo. prioeSOs.

Loudon’s Encyclopaedia of Agriculture;
comprising the Theory and Practice of the 
Valuation, Transfer, Laying-out, Improve
ment, and Management of Landed Property, 
and of the Cultivation and Economy of the 
Animal and Vegetable Productions of Agri
culture; Including all the latest Improve
ments, a general History of Agriculture in 
all Countries, a Statistical View of its present 
State, and Suggestions for its future progress 
in the British Isles. New Edition; with 
1,100 Woodcuts. 8vo. price 50s.

Loudon’s Encyclopaedia of Plants; Com
prising the Specifio Character, Description, 
Culture, History, Application in the Arts, 
and every other desirable Particular respect
ing all the Plants indigenous to, cultivated 
in, or introduced into Groat Britain. New 
Edition, corrected to the Present Time by 
Mrs. Loudon ; assisted by George Don, 
F.L.S. and David Wooster, late Cnrator 
of the Ipswich Museum. With upwards of 
12,000 Woodcuts (more than 2,000 new). 
8vo. price £3 13s. fid.—Second Supplement, 
with above 2,000 Woodcuts, price 21s.

London’s Encyclopaedia of Cottage,
Farm, and Villa Architecture and Furniture: 
containing numerous Designs, from the Villa 
to the Cottage and the Farm, including Farm 
Houses, Farmeries, and other Agricultural 
Buildings; Country Inns, Publio Houses, 
and Parochial Schools; with the requisite 
Fittings-up, Fixtures, and Furniture, and 
appropriate Offices, Gardens, and Garden 
Scenery. Now Edition, edited by Mn. 
Loudon ; with more than 2,000 Woodcuts. 
8vo. price 63s. ’

London’s Hortns Britannicus; or, Cata
logue of all tho Plants indigenous to, culti
vated in, or introduced into Britain. An 
entirely New Edition, corrected throughout; 
With a Supplement, including all the New 
Plants, and a New General Index to the 
whole Work. Edited by Mrs. Loudon ; 
assisted by W. H. Baxter and David 
Wooster. 8vo. price 81s. fid.—The Sup
plement separately, price 14s.

Mrs. London’s Amateur Gardener’s
Calendar: Being a Monthly Guide as to 
wliat should bo avoided as well as what 
should be done, in a Garden in each Month ; 
with plain Rules how to do what is requisite, 
16mo. with Woodcuts, price 7s. 6d.

L ow —A Treatise on the Domesticated
AnimalsoftbeBritish Islands: Comprehend
ing the Natural and Economical History of 
Species and Varieties; the Description of 
the Properties of external Form; and Obser
vations on the Principles and Practice of 
Breeding. By D. Low, Esq., F.R.S.E. 
With Wood Engravings. 8vo. price 25s,
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L o w — E lem en ts ofPrm cticaLAgricahiire;
comprehending th« Cultivation of Plant«, the 
Husbandry of the Dommtio Animala, and 
the Economy of the Farm. By D. Low, Esq. 
I.SAJL Hew Edition ; with 900 Woodcuts. 
8vo. price 21s.

Macaulay.—Speeches of the Bight Hon.
I. B. Ifananlay. H.P. Corrected by Hns- 
n u . Ore. price l k

Macaulay.— The History of England
from the Acceaeion of James II. By 
Thomas Buncroi Uiu t u t . New 
Edition. Tola. I. and II. 8vo. priea Ml.; 
Tola III. and IT. price 36a.

Mr. Macaalayfr Critical and Historical
Essays eontriboted to The Edinburgh 
Beview. Pour Editions, aa follows:—

1. A  Lxbhaby Edition (the SigUh), in 
S toIi. 8to. price 86s.

S. Complete in On Volume, with Por
trait and Vignette. Square crown 
8ro. price Sis. cloth ; or 30s. calf.

3. Another New Edition, in 3 vole, 
fcp. 8to. price 21s.

A The People's Editiox, in 2 rols. 
crown 8to. price 8s. doth.

Macaulay—Lays of Ancient Borne, with
I Try and the Armada. By Thomas 
Babixotox Macaulay. New Edition. 
lGmo. price 4t. 6d. doth; or 10s. 6d. 
bound in moroooo.

Mr. Macaulay’s Lays of Ancient Rome.
With numerous Illustrations, Original and 
from the Antique, drawn on Wood by 
George Scarf, Jun., and engrared by Samuel 
Williams. New Edition. Fcp. 4to. price 
21s. bosrds ; or 42s. fiound in morocco.

Mac Donald.—Within and Without: A 
Dramatic Poem. By Gsobos Mao Donald. 
Crown 8yo. 7a. 6d.

Macdonald. — Villa Verocchio; or, the 
Youth of Leonardo da Vinci: A Tale. By 
the late Diana Louisa Macdonald. 
Fcp. 8to. price 6s.

Sir James Mackintosh’s History of Eng
land from the Earliest Times to the final 
Establishment of the Reformation. Library 
Edition, revised by the Author’s Son. 2 vols. 
8vo. price 21s.

Sir James Mackintosh’s Miscellaneous 
Works: Including his Contributions to The 
Edinburgh Review. Complete in One 
Volume | with Portrait and Vignette. 
Square crown 8vo. price 21s. cloth ; or 30s. 
bound in oalf: Or in 8 toIs, fop, 8to. 
price All.

M’Intoah and Kemp.— The British
Tear-Book for the Country for 1856: 
Being an A—n.1 of Agriculture, Horti
culture, floriculture, and Arboriculture. 
Edited by C. M'Ixtobh, Saq., Author of 
Th' Book of the Omrin, Ac.; and T. L m u i 
Kemp, M.D., Author of iynoAaral Pip- 
noloyy. Fcp. 8ro. price 4a. 6d.

Macleod.— The Theory and Practice of
Banking: With the Elementary Prinopisa 
of Currency, Prices, Credit, and 
By Hexby D cn os Macleos, of the 
Inner Temple, Esq., Bareister-at-Law; 
Fellow of the Cambridge Philoeophial 
Society. 2 toIs. royal 8to. price 30a.

M’Clure.—A Narrative of the Disoovan 
of the North-Weet Paamge. By HALS. 
Inmtifator, Capt. Sir Bobebt M‘Clues, 
R.N. Edited by Capt. Sheeaed Oseoen, 
B.N., from the Loga, Journals, and Private 
Letters of Sir R. ¿ ‘Cbm; and iihutntad 
from Sketches taken by Commander 8. 
Gurney CreeswelL 8vo. [/a On prmt.

M'Culloch. —  A Dictionary, Practical, 
Theoretical, and Historical, of Oommaroe 
and Commercial Navigation. Illustrated 
with Maps and Plans. By J. R. M'Culloch, 
Esq. New Edition, corrected to the Present 
Time ; with a Supplement. 8ro. price 50a. 
cloth; half-russia, 55s.

M'Culloch.—A Dictionary, Geographical,
Statistical, and Historical, of the various 
Countries, Places, and principal Natural 
Objects in the World. By J. R.M'Culloch, 
Esq. Illustrated with Six large Maps. New 
Edition,revised; withaSupplement. 2vols. 
8ro. price 63a.

Maitland.— The Church in the Cata
combs : A Description of the Primitive 
Church of Rome. Uluatreted by its Sepul
chral Remains. By the Rev. Chaelxs 
Maitland. New Edition; with many 
Woodcuts. 8vo. price 14b.

Mann—ThePhilosophyof Reproduction.
By Robebt Jambs Mann, M.D. F.RjLS. 
Fcp. 8vo. with Woodcuts, price 4e. 6d.

General Manstein’s Memoirs of Russia,
Historical, Political, and Military, from the 
Year 1727 to 1744; a period comprising 
many Remarkable Events, including the 
first Conquest of the Crimea and Finland 
by the Russian Arms. First (in
1770) by David Hume; and now re-edited, 
carefully compared with the original French, 
and briefly illustrated with Notes. By a 
“Hsktyoedbhihe Incumbent.” Poet&vo.
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Mrs. Manet’s Conversations on Chemla-
try, in which the Elements of that Science 
era familiarly explained and illustrated by 
Experimenta. New Edition, enlarged and 
improved. 2 vola. fop. 8vo. price 14s.

Mrs. Marcet’s Conversations on Natural
Philosophy, in whioh the Elements of 
that Science are familiarly explained. New. 
Edition, enlarged and corrected | with 23 
Plates. Pep. 8vo. price 10s. 6d.

Mrs. Marcet’s Conversations on Political
Economy, in which the Elements of that 
Science are familiarly explained. New 
Edition. Fcp. 8yo. price 7s. 6d.

Mrs. Marcet’s Conversations on Vege
table Physiology ¡ comprehending the Ele
ments of Botany, with their Application 
to Agriculture, New Edition j with 4 
Plates. Pep. 8vo. price 9s.

Mrs. Marcet’s Conversations on Land
and Water. New Edition, revised and 
corrected; with a coloured Map, shewing 
the comparative Altitude of Mountains. 
Fcp. 8vo. price 6s. 6d.

Marryat.— Mountains and Molehills;
or, Recollections of a Burnt Journal. By 
Fbank Mabbyat. With many Illustra
tions on WTood and in Colours from Drawings 
by the Author. 8vo. 21s.

Martineau—Endeavours after the Chris
tian Life i Discourses. By Jamm Mab- 
xurxAtr. 2 vola post 8vo. 7s. 6d. each.

Martineau.—Miscellanies. Comprising Essays
on Dr. Priestley, Arnold’s life and Corre- 
epondenee, Church and State, Theodore 
Parker’s DUcourte of Religion, "Phases of 
Faith,” the Church of England, and the 
Battle of the Churches. By Jambs Mab- 
tinbav. Post 8vo. 9s.

Mannder’s Biographical Treasury; con
sisting of Memoirs, Sketches, and brief 
Notices of above 12,000 Eminent Persons of 
All Ages and Nations, from the Earliest 
Period of History; forming a new and com
pleto Dictionary of Universal Biography. 
Ninth Edition, revised throughout. Fcp.8vo, 
10s. cloth bound in roan, 12s. ¡ calf, 12s. 6d.

Mannder’s Historical Treasury; com
prising a General Introductory Outline of 
Universal History, Ancient and Modem, 
and a Scries of separate Histories of every 
principal Nation that exists; their Rise, 
Progress, and Present Condition, the Moral 
and Social Character of their reepective in
habitants, their Religion, Manners and Cus
toms, Ac. New Edition; revised through
out, with a new Index. Fop. Svo. lOi. doth; 
roan, 12s. ¡ oalf̂  12*. 6d.

Mannder’s Scientific and Literary Trea
sury ■ A new and popular Encyclopedia of 
Soienoe and the Belles-Lettres; including 
all Branches of Seienoe, and every subject 
connected with Literature and Art. New 
Edition. Fcp. 8vo. price 10s. doth; bound 
in roan, 12s.; calf, 12s. 8d.

Mannder’s Treasury of Natural History;
Or, a Popular Dictionary of Animated 
Nature: In which the Zoological Character
istics that distinguish the different Classes, 
Genera, and Species, are oombined with a 
variety of interesting Information illustrative 
of the Habits, Instinots, and General Eco
nomy of the Animal Kingdom. With 900 
Woodcuts. New Edition. Fcp. 8vo. prioe 
10s. cloth; roan, 12s.; ealf̂  12s. Sd.

Mannder’s Treasury of Knowledge, and
Library of Reference. Comprising an Eng
lish Dictionary and Grammar, an Universal 
Gazetteer, a Classical Dictionary, a Chrono
logy, a Law Dictionary, a Synopsis of the 
Peerage, numerous useful Tables, Ac. The 
Twentieth Edition, carefully revised and 
corrected throughout: With some Additions. 
Fcp. 8vo. price 10s. doth; bound in roan, 
12s.; calf, 12s. 6d.

Merivale. —  A History of the Romans
under the Empire. By the Her. Ohablbs 
MBBiVAiiB, B.D., late Fdlow of St. John’s 
College, Cambridge. Vols. I. to III. 8vo. 
price £2. 2s.—Vols. IV. and V., comprising 
Augtuhu and the Ctaudion Cater», are now 
ready.

Merivale.—The Fall of the Roman Republic:
A Short History of the Last Century of 
the Commonwealth. By the Rev. Chabibs 
Mbbtvaib, B.D. New Edition. 12mo. 
prioe 7s. 6d.

Herivals.—An Aeeonnt of tho lift and Letters
of Cicero. Translated from the German of 
Abeken; and edited by the Rev. Chablbs 
Mibtvalx, B.D. I2mo. 9s. 6d.

Miles.—The Horse’s Foot, and How to
Keep it Sound. The Eighth Edition; with 
an Appendix on Shoeing in general, and 
Hunters in particular, 12 Plates and 12 
Woodcuts. By William Milbs; Esq. 
Imperial 8vo. price 12s. 6d.

*.- Too Cub or ModrU ot Off Fox Fort, No. 1, IMk All Porpooro, No. 1, SAW tfUA Umltur, oa Ur. mix's olu, mm, be Sod, price Sa ooch.
Miles.—A Plain Treatise on Hcrsa-Sboelng. 

By William Milbs, Esq. With Plates and 
Woodcnt*. Small 4to. price 6a.

Milner.—Russia, its Rise and Progress,
Tragedies and Revdutions. By tho Rev. 
T. Miuibb, M.A, FJt.G.8. Post Svo. 
with Plate, prioe 19s. Sd.
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Milner.—The Crimea, its Ancient and 
Modern History : The Khans, the Sultans, 
and tho Czars : With Sketches of its Scenery 
and Population. By the Rer. T. Milnbb, 
MA. Post 8vo. with 8 Maps, price 10s. 6d.

Milner.—The Baltic; Its Gates, Shores, and
Cities: With a Notice of the Whito Sea. 
By the Rev. T. MmntB, M.A., F.R.G.S. 
Post 8vo. with Map, price 10s. 6d.

Milner’s History of the Church of Christ.
With Additions by the late Rer. Isaac 
Milneb, D.D., F.R.S. A New Edition, 
revised, with additional Notes by the Rev. 
T. Geantham, B.D. 4 vols. 8vo. price 52s.

Monteith.— Kars and Erzeroum: With
the Campaigns of Prince Paskiewitch in the 
Years 1828 and 1829; and an Account of 
the Russian Conquests South of the Cau
casus down to the Treaty of Turcoman Chie 
and Adrianople. By Lioutenant-General 
Monteith, of the Madras Engineers, 19 
years attached to tho Persian Embassy. 
With Map and Illustrations. 8vo. 15s.

Montgomery.—Memoirs of the Life and
Writings of James Montgomery: Including 
Selections from his Correspondence, Remains 
in Prose and Yersc, and Conversations. Bv 
John Holland and Jaues Etebett. With 
Portraits and Vignettes. Vols. I. to II'. 
post 8vo. price 10s. 6d. each.

%• Vols. V., VI., and VII., completing 
the work, arc in the press.

James Montgomery’s Poetical W orks:
Collective Edition; with the Author's Auto
biographical Prefaces, complete in One 
Volume; with Portrait and Vignette. Square 
crown 8vo. price 10s. 6d. cloth; morocco, 
21s.—Or, in 4 vols. fep. 8vo. with Portrait, 
and 7 other Plates price 14s.

James Montgomery’s Original Hymns
for Public, Social, and Private Devotion. 
18mo. price 5s. 6d

Moore—The Power of the Soul over the
Body, considered in relation to Health and 
Morals. By Gbobqe Moobk, M.D., Member 
of the Royal College of Physicians. Fifth 
and cheaper Edition. Fcp. 8vo. price 6s.

Moore—Han and his Motives. By George 
Moons, M.D., Member of the Royal College 
of Physicians. Third and cheaper Edition. 
Fcp. 8vo. price 6s.

Moore—The Use of the Body in relation to the 
Mind. By Gsoboi Moo be, M.D. Member 
of the Royal College of Physicians. Third 
and cheaper Edition. Fcp. 8vo. 6s.

Thomas Moore’s Poetical W orks: Com
prising the Author's recent Introductions 
and Notes. Complete in One Volume, 
printed in Rnby Type; with a Portrait. 
Crown 8vo. 12s. 6d. cloth; morocco by 
Hayday, 21s.—Also an Edition complete in 
1 vol. modium 8vo. with Portrait and Vig
nette, 21s. cloth; morocco by Hayday, 42s. 
—Another, in 10 vols.fcp. 8vo. with Portrait, 
and 19 Plates, price 35s.

Moore’s Irish Melodies Illustrated. A
New Edition of Moore's Irish Melodies, illus
trated with Thirteen Steel Plates, engraved 
from Original Designs by 
C. W. Cope, RA.; D. Maclise, RA.;
T. Cbeswick, R.A.; J.E.Millais,A.RA-; 
A. L. Eoo, A.RjL ; W.Mitlbbady.RJL; 
W. P. Fbith, R.A.; J. Sant ;
W. E. Fbost,A.R.A.; F.Stoke.A.RA.; and 
J. C. Hobslet ; E. M. Wabd, RA.
Uniform with the Illustrated Edition of 
Moore’s loila Rooth. Square crown 8vo. 
rice 21s. cloth; or 31s. 6d. handsomely 
ound in morocco.

Moore’s Irish Melodies. Illustrated by D. 
Maclise, R.A. New Edition; with 161 
Designs, and the whole of the Letterpress 
engraved on Steel, by F. P. Becker. Super
royal 8vo. 31s. 6d. boards ; £2.12s. 6d. 
morocco, by Hayday.

Moore’s Irish Melodies. New Edition, printed
in Diamond Type; with the Preface and 
Notes from the collective edition of Hoards 
Poetical Works, the Advertisements originally 
prefixed to the Melodies, and a Portrait of 
the Author. 32mo. 2s. 6d.—An Edition 
in 16mo. with Vignette, 5s.; or 12s. 6d 
morocco by Hayday.

Moore’s Lalla Rookh: An Oriental
Romance. With 13 highly-finished Steel 
Plates from Designs by Corbonld, Meadows, 
and Stephanoff, engraved under the super
intendence of the late Charles Heath. New 
Edition. Square crown 8vo. price 15s. 
cloth; morocco, 28s.

Moore's halls Rookh. New Edition, printed
in Diamond Type; with the Preface and 
Notes from the collective edition of Moore’s 
Poetical Works, and a Frontispiece from a 
Design by Kenny Meadows. 32mo. 2s. 6d. 
—An Edition in 16mo. with Vignette, 6s.; 
or 12s. 6d. morocco by Hayday.

Moore. — Songs, Ballads, and Sacred
Songs. By Tiiomab Moobe, Author of Lalla 
Rookh, &c. First collected Edition, with 
Vignette by R. Doyle. 16mo. price 5e. cloth ; 
12s. 6d bound in morocco.—A Diamond 
Edition, with Frontispiece, is in the press.
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M o o re — M em oirs, Journal, and Corre-
ndence of Thomas Moore. Edited by 
Bight Hon. Lord John Bussell, M.P. 

With Portraits and Vignette Illustrations. 
8 Tols. post 8vo. prioe 10s. 6d. eaoh.

M oseley.— T h e M echanical Principles o f
Engineering and Architecture. By H. 
Moseley, M_A.., E.B.S., Canon of Bristol; 
Corresponding Member of the Institute of 
France. Second Edition, enlarged; with 
numerous Corrections and Woodcuts. 8ro. 
price 24s.

M ore.— A  C ritical H istory o f  th e  L an 
guage and Literature of Ancient Greece. 
By William Mure, M.P. of Caldwell. 
Second Edition. Vols. I. to III. 8yo. price 
86s.; YoL IV. price 15s.

M urray’s Encyclopaedia o f G eo grap h y;
Comprising a complete Description of the 
Earth: Exhibiting its Belation to the 
Heavenly Bodies, its Physical Structure, the 
Natural History of each Country, and the 
Industry, Commerce, Political Institutions, 
and Civil and Social State of All Nations. 
Second Edition; with 82 Maps, and upwards 
of 1,000 other Woodcuts. 8vo. price 60s.

N eale.— T h e C losing S cen e; or, C hris
tianity and Infidelity contrasted in the Last 
Hours of Bemarkable Persons. By the 
Bev. Erskine Neale, M.A., Bector of 
Kirton, Suffolk. New Editions of the First 
and Second Series. 2 vols. fcp. 8vo. price 
12s.; or separately, 6s. each.

N ew m an. —  D iscourses addressed to
Mixed Congregations. By John Henry 
Newman, Priest of the Oratory of St. Philip 
Neri. Second Edition. 8vo. price 12s.

Oldacre.— T h e L a s t  o f the Old Squires.
A Sketch. By Cedric Oldacre, Esq., of 
Sax - Normanbury, sometime of Christ 
Church, Oxon. Crown 8vo. price 9s. 6d.

O w en.— L ectu res on th e  Com parative
Anatomy and Physiology of the Invertebrate 
Animals, delivered at the Boyal College of 
Surgeons. By Biobard Owen, F.B.S., 
Hunterian Professor to the College. Second 
Edition, greatly enlarged; with 236 Wood
cuts. 8vo. 21s.

Professor Owen’s  L ectu res on th e  Com-

Ctive Anatomy and Physiology of the 
ebrate Animals, delivered at the Boyal 
College of Surgeons in 1844 and 1846. With 

numerous Woodcuts. Vol.I.8vo.prioel4a. j

T h e Com plete W orks o f  B laise P ascal.
Translated from the French, with Memoir, 
Introductions to the various Works, Edito
rial Notes, and Appendices, by Georoe 
Pearce, Esq. 8 vois, post 8vo. with Por
trait, 26s. 6a.

VOit. 1. PASCAL’S PROVINCIAL LIST
tort: with M. VUl*maia'> Enay on Pucal prefixed,and a now Memoir. Poet 8vo. Portrait, Be. W.

VOIs. 9. PASCAL’S THOUGHTS ON RK-
llffion and Evidences of Christianity, with Additions, from Original MBS. : from M. Paagèrs’s Edition. Post bvo. 8s. 6d.

VOL. 8. PASCAL'S H1SCKLLA1UBOIT8
Writings, Correspondence, Detached Thoughts, ée. : from M. Faogdre’s Edition. Post bvo. bs. 6d.

Dr. Pereira’s E lem ents o f M ateria
Medica and Therapeutics. Third Edition, 
enlarged and improved from the Author’s 
Materials, by A. S. Taylor, M.D. and 
G. O. Bees, M.D. : With numerous Wood- 
outs'. Vol.1.8vo.28s. ; Vol. II. Part I.21s.j 
Vol. II. Part II. 24a.

Dr. Pereira’s Treatise on Food and Diet: With 
Observations on the Dictetical Begimen 
suited for Disordered States of the Digestive 
Organs ; and an Account of the Dietaries of 
some of the principal Metropolitan and other 
Establishments for Paupers, Lunatics, Cri
minals, Children, the Sick, Ac. * 8vo. 16s.

Dr. Pereira’s L ectu res on Polarised
Light, together with a Lecture on tho 
Microscope, delivered beforo the Pharma
ceutical Society of Great Britain, and at tho 
Medical School of the London Hospital. 
2d Edition, enlarged from Materials left by 
the Author, by the Bev. B. Powell, M.A., 
Ac. Fcp. 8vo. with Woodcuts, 7s.

Peschel’s  E lem ents o f P hysics. T ra n s
lated from tho German, with Notes, by
E. West. With Diagrams and Woodcuts. 
3 vois. fcp. 8vo. 21s.

P feiffer.—  A  L ad y ’s Second Journey
round the World: From London to the 
Cape of Good Hope, Borneo, Java, Sumatra, 
Celebes, Coram, the Moluccas Ac., California, 
Panama, Peru, Ecuador, and tho United 
States. By Madame Ida Pveieesr. 
2 vois, post 8vo. price 21s.

P hillips’s  E lem entary Introduction to
Mineralogy. A New Edition, with extensive 
Alterations and Additions, by H. J. Brooke,
F. B.S., F.G.S. ; and W. H. Miller, M.A., 
F.G.8., Professor of Mineralogy in the 
University of Cambridge. With numerous 
Wood Engravings. Poet 8vo. price 18s.

D •
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Phillips.—A Guide to Geology. By John
Phillips, M.A., F.B.S., F.G.8., Deputy 
Header in Geology in the University of 
Oxford i Honorary Member of the Imperial 
Aoademy of Science« of Moscow, Ac. Fourth 
Edition, corrected to the Present Timet 
with 4 Plates. Fcp. 8vo. price 6s.

Phillip*.—Figures and Seeerlptioai of the
Pnlicozoic Fossils of Cornwall, Devon, and 
West Somerset i observed in the course 
of the Ordnance Geological Surrey of that 
District. By John Phillips, F.R.S.,F.G.8. 
Ac. Sro. with 60 Plates, prioe 9s.

Piesse’s Art of Perfumery, and Methods 
of Obtaining the Odours of Plants: With 
Instructions for the Manufacture of PerAimos 
for the Handkerchief, Scented Powders, 
Odorous Vinegar*, Dentifrices, Pomatums, 
Oosm&iques, Perfumed Soap, Ac. i and an 
Appendix on the Colours of Flowers, Arti
ficial Fruit Essences, Ao. With 80 Wood
cuts. Crown 8vo. price 7s. 6d.

Piscator.—The Choice and Cookery of
Fish i A Practical Treatise. Fcp. Sro. 
prico Ss. 6d.

Captain Portlock’s Report on the Geology
of the County of Londonderry, and of Parts 
of Tyrone and Fermanagh, examined and 
dcacribed undor the Authority of the Master
General and Board of Ordnance. 8vo. with 
48 Plates, price 24s.

Powell.— Essays on the Spirit of the
Inductive Philosophy, the Unity of Worlds, 
and the Philosophy of Creation. By the 
Bov. Baden Powell, M.A. F.R.S. F.B.A.S. 
F.G.S., Sardian Professor of Geometry in the 
University of Oxford. Crown 8vo. with 
Woodcuts, price 12s. 6d.

Pycroft’s Course of English Reading, 
adapted to every Taste and Capacity : With 
Literary Anecdotes. New and cheaper 
Edition. Fcp. 8vo. price 6s.

Raikes.—A Portion of the Journal kept
by Tuowas Raikes, Esq. from 1831 to 1847: 
Comprising Reminiscences of Social and 
Political Life in London and Faria during 
that period. Vola. I. and II. post 8vo. with 
Portrait, price 21s.

Reader-Man in Paradise: A Poem in
With Lyrical Poems. By 

John Edmund Read«, Author of “ Italy,"
“ Revelation, of Life,” Ao. Fcp.8vo.6s.

Dr. Reeoe‘s Medical Guide; fortheuia
of the Clergy, Heads of Families, Schools, 
and Junior Medical Practitioner* i Com
prising a oomplete Modem Dispensatory, 
and a Practical Treatise on the distinguishing 
Symptoms, Causes, Prevention, Cure and 
Palliation of the Disease* incident to th* 
Human Frame. With the latest Discoveries 
in the different department* of the Healing 
Art, Materia Medina, Ao. Seventeenth 
Edition, corrected and enlarged by the 
Author’s Son, Dr. H. Rnox, M.B.CJB. Ac. 
8ro. prioe 12s,

Rich’s Illustrated Companion to the
Latin Dictionaryand Greek Lexicon : Form
ing a Glossary of all the Worda l »pi a— ting 
Visible Object* connected with the Aits, 
Manufactures, and Every-day Lift of the 
Ancients. With Woodcut Representation! 
of nearly 2,000 Objects from the Antique. 
Post 8vo. prioe 21s.

Richardson (Captain).— Horsemanship ;
or, the Art of Biding and Managing a Horae, 
adapted to the Guidanoe of Ladies and Gen
tlemen on the Bo ad and in the Field : With 
InstructionsforBreaking-in Colts and Young 
Horses. By Captain Bichabdmm, late of 
the 4th Light Dragoon*. With 6 Lins 
Engravings. Square crown 8vo. price Its.

Rickards. —  Population and Capital :
Being a Course of Lectures delivered before 
the University of Oxford in 1853 and 1864. 
Bv Geoeoe K. Ricxamds, M.A., Professor 
of Political Economy. Post 8vo. 6s.

Riddle’s Complete Latin-English end
English-Latin Dictionary, for the use of 
Colleges and Schools. Nine and oheaper 
Edition, revised and corrected. 8va SI*.

i The English-Latin Dictionary, 7s. 
Sépara y £TheLatin-EngliahDictionaiy.lBe.

Biddle’s Diamond Latin-English Dictionary :
A Guide to the Meaning, Quality, and 
right Accentuation of Latin Classical Words. 
Royal 82mo. price 4s.

Riddle’s Copious and Critical Latin-
English Lexicon, founded on the German- 
Latin Dictionaries of Dr. William Freund. 
New tad cheaper Edition. Post 4to. 81a. 6d.

Rivers’s Rose-Amateur’s Guide ; contain
ing ample Descriptions of all the fine leading 
varieties of Boses, regularly nlassert in their 
respective Families i their History and 
mode of Culture. Fifth Bdrtion, oorrected 
and improved ) including a frill Account of 
the Author's experience in the Coital« of 
Bom* in Pot*. Fop. Sro. price 8*. fid.
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Robins.— T h e W hole E vidence against
the Claim« of the Homan Church. By the 
Her. Sajtdxbsok Bobirs, M.A., Beotor of 
Bt. James's, Borer. 8to. price 10«. 6<L

D r. E . Robinson’s G reek and E n glish  
Lexioon to the Greek Testament. A New 
Edition, revised and in greet pert re-written, 
faro. price 18s.

M r. H enry R ogers’s  E ssa y s  selected  from
Contributions to the Edinburgh Review. 
Second and cheaper Edition, with Additions. 
S vols. fop. 8ro. 21a.

D r. R oget’s  T hesaurus o f E n g lish  Words
end Phrases Classified and arranged so as to 
facilitate the Expression of Ideas end assist 
in Literary Composition. Third Edition, 
revised and improved; end printed in e 
more convenient form. Crown 8vo. 10s. 6d.

Row ton’s  D ebater: A  Series o f  com plete
Dobetes, Outlines of Debates, and Questions 
for Discussion ; with ample References 
to the best Sources of Information on 
each particular Topic. New Edition. Ecp. 
8vo. price 8s.

L e tte rs  o f R achel L a d y  R ussell. A  N ew
Edition, including several unpublished Let
ters, together with those edited by Mibb 
Bbbby. With Portraits, Vignettes, and 
Facsimile. 2 vols. post 8vo. price IBs.

T h e  L ife  of W illiam  L ord  R u s s e ll  B y
the Bight Hon. Lord Johh Bussbll, M.P. 
The Fourth Edition, complete in One 
Volume; with a Portrait engraved on Steel 
by 8. Beilin, from the original by Sir Peter 
Lely at Woburn Abbey. Post 8vo. 10s. 6d.

S t. John (M rs.)— Audubon th e  N atu 
ralist in the New World: His Adventures 
and Discoveries. By Mrs. Horscb St. 
John. Fcp. 8vo. price 2s. 6d.

T h e Saints our Exam ple. B y  th e  A uthor
of Lettere to Mg Unknown Friendt, to. Fcp. 
8vo. price 7s.

Schm itz.— H istory o f Greece, from th e  
Earliest Times to the Taking of Corinth by 
the Homans, b.o. 146, mainly based upon 
Bishop Thirlwall’s History of Greece. By 
Dr. Lbobhard Scxkits, F.R.S.E., Hector 
of the High School of Edinburgh. New 
Edition. 12mo. price 7s. 6d.

Scrivenor.— H istory  o f  th e  Iron  Trade,
from the Earliest Records to the Present 
Period. By Habbt Scbivbxob, Author of 
The Reiheeyt of the United Kingdom. New 
Edition, revised and corrected. 8vo. 10s. 6d.

Scott.— T h e D anes and th e  Sw ed es:
Being an Aooount of a Visit to Denmark, 
including Schleswig-Holstein and the Danish 
Islands; with a Peep into Jutland, and a 
Journey acroes the Peninsula of Sweden. 
Embracing a Sketch of the most interesting

S>ints in the History of those Countries.
y Cbablbs Hbxby Scott, Author of The 

Baltic, the Blade Sea, and the Crimea. Post 
8vo. price 10s. 6d.
“ Mr. Scott elves us the best modem account of Denmark and Sweden which we possess; and though Ms work ts more descriptive than historical, there are many pertinent illustrations of recent events connected with both countries, as well as of some of the olden time. We coold make numerous extracts. We have rarely read a volume of the same extent which offers more passages apt for quotation. But our room is circumscribed; and therefore we mast conclude with heartily recommending the book to onr readers.” Naval and Military Qaictte

S e w e ll— A m y H erbert. B y  a  L ady.
Edited by the Bev. William Sewell, B.D. 
Fellow and Tutor of Exeter College, Oxford. 
New Edition. Fop. Svo. price 6«.

Sew elL— T h e E arl’s D aughter. B y  th e
Author of Amy Herbert. Edited by the Bev. 
W. Sbwbll, B.D. 2 vols. fcp. 8vo. 9s.

Sew ell. —  G ertru d e: A  T ale . B y  th e
Author of Amy Herbert. Edited by the Bev. 
W. Sbwbll, B.D. New Edition. Fop. 
8vo. price 6s.

S e w e ll— L an eton  P arso n ag e: A  T a le  for
Children, on the Praotioal Use of a portion 
of the Church Catechism. By the Author 
of Amy Herbert. Edited by the Bev. W. 
Sbwbll, B.D. New Edition. 8 vols. fop. 
8vo. price 16s.

Sew ell. —  M argaret P e rc iv a l B y  th e
Author of Amy Herbert. Edited by the Bev. 
W. Sbwbll, B.D. New Edition. 2 vols. 
fop. 8vo. price 12s.

By the tame Author,
Olsvs KalL 2 vols. fop. Svo. price 12«.
The Experience of Life. New Edition. Pep. 

Svo. price 7s. 6d.
w.th.Hn« Ashton. New Edition. 2 vols. 

fop. 8vo. prioe 12s.
Beading* far Evsry Bay In Lent: Compiled 

from the Writings of Bishop Jbbbmy 
Taylob. Fcp. 8vo. price 6s.

»..atwfl. fer a Month preparatory to Confirma
tion : Compiled from the Works of Writers 
of the Eariy and of the English Church. 
New and cheaper Edition. Fop. Svo. 4e.
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Sir Edward Seaward’s Narrative of his
Shipwreck, and consequent Discovery of 
certain Islands in the Caribbean Sea. 
Third Edition. 2 vos. post 8to. 21s.—An 
Abridgment, in 16mo. price 2s. 6d.

The Sermon in the Mount. Printed by
C. Wliittingliam, uniformly with the Thumb 
Bible; bound and clasped. 64mo. price 
Eight eenpence.

Bowdler’a Family Shakspeare: In which
notliing is added to the Original Text; but 
those words and expressions are omitted 
which cannot with propriety be read aloud. 
New Edition, in Pocket Volumes ; with 36 
Woodcuts, from Designs by Smirke, Howard, 
and other Artists. 6 vole. fcp. 8vo. 30s.

%• A Library Edition, with the same 
Illustrations, in 1 vol. medium 8yo. price 21s.

Sharp’s New British Gazetteer, or Topo
graphical Dictionary of the British Islands 
and Narrow Seas: Comprising concise De
scriptions of about Sixty Thousand Places, 
Scats, Natural Features, and Objects of Note, 
founded on the best Authorities ; full Par
ticulars of the Boundaries, Registered Elec
tors, &c. of tho Parliamentary Boroughs; 
with a reference under every name to the 
Sheet of tho Ordnance Survey, as far os com
pleted ; and an Appendix, containing a 
General View of the Resources of tho United 
Kingdom, a Short Chronology and an 
Abstract of Certain Results of the last 
Census. 2 yoIs. 8vo. price £2. 16s.

Short W hist; its Rise, Progress, and
Laws: With Observations to make any one a 
Whist Player. Containing also the Laws of 
Piquet, Cassino, Ecarte, Cribbagc, Back
gammon. By Major A. New Edition ; to 
which are added, Precepts for Tyros, by 
Mrs. B. Fcp. 8vo. 8s.

Sinclair. — The Journey of Life. By 
Catherine Sinclair, Author of The Bun- 
ness of Life. New Edition, corrected and 
enlarged. Fcp. 8vo. 5s.

Sir Roger De Coverley. From The Spec
tator. With Notes and Illustrations, by 
W. IIenby Wills; and 12 Wood Engrav
ings from Designs by F. Tayleb. Second 
and cheaper Edition. Crown 8vo. 10s. 6d.; 
or 21s. in morocco by Hayday.—An Edition 
without Woodcuts, in 16mo. price Is.

Smee's Elements of Electro-Metallurgy.
Third Edition, revisod, corrected, and con

siderably enlarged; with Electrotypes and
n umerouB Woodcuts. Post 8vo. price 10a.6d.

Smith (G.) Sacred Annals; or, Researches
into the History and Religion of Mankind. 
By Geobgb Smith, F.A.S. Ac. 3 vols. 
crown 8vo. price £1. 14s. j or separately ss 
follows:—
Vol. I—THE PATRIARCHAL AGE, from Um Cnati« W the Death of bue. Crown Svo. prim 10o.
Tol.II —THE HEBREW PEOPLE, from lha Origin of On Iarielltc Nation to tho Tim* of Christ. Crown tm. h 3 Parts, prim 12s.
Yol.1II.-THE GENTILE NATIONS-Zratfens. Assyrians, Baby Ionian*, If edea, Porrians, Greeks, and Rowans Crown bvo. in 3 Parts, price 13s.

A Memoir of the Rev. Sydney Smith* 
By his Daughter, Lady Holland. With 
a Selection from liis Letters, edited by 
Mrs. Austin. Fourth Edition, 2 toIs. 8vo. 
price 28s.

The Rev. Sydney Smith’s Miscellaneous
Works : Including his Contributions to Tbs 
Edinburgh Review. Three Editions:—

1. A Library Edition (the Fourth), in
3 vols. 8vo. with Portrait, 36s.

2. Complete in One Volume, with Por
trait and Vignette. Square crown 
8vo. price 21s. cloth ; or 30s. cal£

8. Another New Edition, in 3 vols. fcp. 
8vo. price 21s.

The Rev. Sydney Smith’s Elementary
Sketches of Moral Philosophy, delivered at 
the Royal Institution in the Yean 1804, 
1805, and 1806. Third and cheaper Edition. 
Fcp. 8vo. 7s.

Robert Southey’s Complete Poetical
Works; containing all the Author's last In
troductions and Notes. Complete in One 
Volume,withPortraitandVignetto. Medium 
8vo. price 21s. cloth; 42s. bound in morocco. 
Or in 10 vols. fcp. 8vo. with Portrait and 
19 Plates, price 35s.

Select Works of the British Poets; from
Chaucer to Lovelace inclusive. With 
Biographical Sketches by tho late Bobsbt 
Southey. Medium 8vo. price 30s.

Southey’s Correspondence.— Selections
from the Lctten of Robert Southey, &c. 
Edited by his Son-in-Law, the Rev. John 
Wood Warter, B.D., Vicar of̂  West 
Tarring, Sussex. In 4 volumes. Vols. L 
and II. post 8vo. price 21s.

The Life and Correspondenea of the lataBobsrt
Southey. Edited by his Son, the Rer. 
C. C. Southey, M.A., Vicar of Ardlogh. 
With Portraits, and Landscape Illustra
tions. 6 vols. post 8to. price 68a.
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Southey’s The Doctor Ac. Complete in
One Volume. Edited by the Bev. J. W. 
Warteb, B.D. " 'With Portrait, Vignette, 
Bust, and coloured Plate. New Edition. 
Square crown 8vo. price 21a.

Southey's Commonplaoe Booki. Comprising—
1. Choice Paaaagea: With Collectiona for 
the History of Manners and Literature in 
England) 2. Special Collections on various 
Historical and Theological Subjects; 3. Ana
lytical Readings in various branches of 
Literature ; and 4. Original Memoranda, 
Literary and Miscellaneous. Edited by 
the Bev. J. W. Wabter, B.D. 4 vole, 
square crown 8vo. price £3.18e.
Karb Commtmpiae« .Book, complete a Itself, may be bed separately u follows:—

fi utSiuii-CHOICE I»AS8AGES,Ae. IN.
Sicoao Ssaisa—SFECIAL COLLECTIONS. IN.
Third Sbrjsb-AXALYTICAL READINGS. 21«.
Fourth Ssriis—ORIGINAL MEMORANDA, Ac. 21*.

Southey’s Life of W esley; and Rise and 
Progress of Methodism. New Edition, with 
Notes and Additions. Edited by the Bev. 
C. C. Southey, M.A. 2 vols. 8vo. with 
2 Portraits, prioe 28e.

Spencer.— The Principles of Psychology.
By IIbbbebt Spenceb, Author of Social 
Slatici. 8vo. 16s.

Stephen.— Lectures on the History of
France. By the Bight Hon. Sir James 
Stephen, K.C.B. LL.D. Professor of Modem 
History in the University of Cambridge, 
Second Edition. 2 vols. 8vo. price 24s.

Stephen.—Essays in Ecclesiastical Bio
graphy ; from The Edinburgh Beview. By 
the Bight Hon. Sir James Stephen, E.C.B. 
LL.D. Third Edition. 2 vols. 8vo. 24s.

Stonehenge—The Greyhound: Being a
Treatise on the Art of Breeding, Bearing, 
and Training Greyhounds for Public Sun
ning ; their Diseases and Treatment: Con
taining also, Buies for tho Management of 
Coursing Meetings, and for tho Decision of 
Courses. By Stonehenge. With numerous 
Portraits of Greyhounds, Ac. engraved on 
Wood, and a Frontispiece engraved on 
Steel. Square crown 8vo. price 21s.

Stow —The Training System, the Moral
Training School, and the Normal Seminary 
for preparing School-Trainers and Go
vernesses. By Davld Stow, Esq., Honorary 
Secretary to the Glasgow Normal Free 
Seminary. Tenth Edition; with Plate* and 
Woodcut*. Poet 8vo, prioe 6s.

Strachey.—Hebrew Politics in the Times
of Sargon and Sennacherib: An Inquiry into 
the Historical Meaning and Purpose of the 
Prophecies of Isaiah, with somo Notice of 
their bearings on the Social and Political 
Life of England. By Edwabd Stbachey, 
Esq. Cheaper Issue. 8vo. price 8s. 6d.

•** This volume attempts to Investigate eritbxUty, the question* of the authorship of the Book of lnaiuh, end its writer** meaielng: k%rtoricallyt the Jewish, and mm-Jewish, records, including all the yet dedphereu Cuneiform Inserlptiona, of the period: poliHeaUp, the constitution and mnditiou of the Jewish Kingdom, and the working of tho former at home by statesmanship mid popular opinion, and abroad by wars, aiiii»«—t and commerce: and reUaiouMtg. the lessons which (apiiii- cahleto all mankind; were deduced from (he events of their own times liy the prophet*, whose office Is Illustrated by Its analogic* with that of the Greek and Homan orators, and the modern speakers, preachers, and writers.
“ The production of a man of learning and independent thinking.... The historian, the politician,and the divine may read it with advantage.'*British Quarterly Rivikw.

By the tame Author,
Miracle# and Science. Poet 8ro. prioe One

Shilling.

Tagart—Locke’s Writings and Philo
sophy Historically considered,and vindicated 
from the charge of contributing to the 
scepticism of Hume. By Edwabd Taoabt, 
F.S.A., F.L.8. 8vo. 12s. 6d.

T a te—On the Strength of Materials;
Containing various original and uaeful For
mulas, specially applied to Tubular Bridges, 
Wrought Iron and Cast Iron Beams, Ac. 
By Thomas Tate, F.B.AJ3. 8to. 6s. 6d.

Tayler.—Christian Aspects of Faith and
Duty: Twenty Discourses. By John
Jambs Tayleb, B.A. Second Edition. 
Post 8vo. price 7s. 6d.

Taylor.—Loyola: And Jesuitism in its 
Budiments. By Isaac Taylor. Post 8vo. 
with Medallion, price 10s. 6d.

Taylor.—Wesley and Methodism. By 
Isaac Taylob. Post 8vo. with s Portrait, 
price 10s. 6d.

Tegoborski— Commentaries on the Pro
ductive Forces of Bussio. Bv L. De 
Teoobobski, Privy-Councillor and Member 
of the Imperial Council of Bussia. Yol. I. 
8vo. 14s.

Thirlwall.—The History of Greece. By 
tho Bight Bev. the Lord Bishop of St. 
David’s (the Bev. Connop Tliirlwall). An 
improved Library Edition; with Maps. 8 
vols. 8vo. price £3.

%• Also, an Edition in 8 vols. fop. 8vo. 
with Vignette Titles, prioe 28*.
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Thomson (the Bov. W.)— The Atoning
Work of Christ, reviewed in relation to lome 
current Theories ; in Eight Bampton Leo
tune, with numerous Note*. By the Bev. 1 
W. Thomson, M.A, Provost of Queen’s 
College, Oxford. 8vo. 8s.

Thomson.—An Outline of the Laws of Thought: 1 
Being a Treatise on Pure and Applied Lope. 
By the Ber. W. Thomson, M.A. Third 
Edition, enlarged. Fcp. 8to. price 7s. 6d.

Thomson’s Tables of Interest, at Three,
Four, Four-and-a-Helf, and Fire per Cent., 
from One Pound to Ten Thousand, and from 
1 to 865 Days, in a regular progression of 
single Days ; with Interest at all the shore 
Bates, from One to Twelve Months, and 
from One to Ten Tears. Also, numerous 
other Tables of Exchanges, Time, and Dis
counts. New Edition. 12mo. price 8s.

Thomson's Seasons. Edited by Bolton
Cobnby, Esq. Illustrated with 77 fine 
Wood Engravings from Designs by Mem
bers of the Etching Club. Square orownSvo. 
81s. doth j or, 36s. bound in morocco.

rhombary.—Shakspeare’s England; or,
a Sketch of our Social History during the 
Beign of Elizabeth. By G. W. Thobnbuhy, 
Esq., Author of JIutory of the Buccaneert, 
Ac. 2 vols. crown 8vo. [Jutt ready.

The Thumb B ible; or, Verbnm Sempi-
ternum. By J. Taylor. Being an Epi
tome of the Old and New Testaments in 
English Verse. Beprinted from the Edition 
of 1693 ; bound and clasped. 64mo. Is. 6d.

Tooke.—History of Prices and of the
State of the Circulation, from 1847 to the 
close of 1855. By Thomas Tookb, F.R.S. 
With Contributions by William New- 
march. lteing the Fifth and concluding 
Volume of Tooke’s llittory of Pricet, with an 
Index to the whole work. 8vo.

Sharon Tamer’s Sacred History of the
World, attempted to be Philosophically 
considered, in a Scries of Letters to a Son. 
New Edition, edited by the Bev. S. Turner.
3 vols. post 8vo. price 31s. 6d.

Sharon Tamer’s History of England
during the Middle Ages: Comprising the 
Reigns from the Norman Conquest to the 
Accession of Henry VIII. Fifth Edition, 
revised by the Bev. S. Turner. 4 vols. 
8vo. price 60s.

Sharon Tomer’s History of the Anglo
Saxons, from the Earliest Period to the 
Norman Conquest. Seventh Edition, revised 
by the Bet. 8. Turwrr. 8 vdia. Svo.hfra. \

Townsend.—Modem State Trials revised 
and illustrated with Esaays and Notes. By 
W. 0. Towkbbhd, Esq. M.A. Q.C. 2 vols. 
8vo. price 80s.

Trollope— The Warden. By Anthony
Tbollqpb. Poet 8vo. 10s. 6dL

Dr. Torton’s Manual of the Land and
Fresh-water Shelia of the British Islands. 
A New Edition, with considerable Additions 
by John Edward Gray : With Woodcuts, 
and 18 coloured Plates. Post 8vo. price 16s.

Toson.—The British Conenl’s Manual:
Being a Practical Guide for Consuls, as well 
as for the Merchant, Shipowner, and Master 
Mariner, in all their Consular Transactions; 
aqd containing the Commercial Treaties 
between Great Britain and Foreign Coun
tries, brought down to the present date. By 
E. W. A. Tusón, of the Inner Temple j 
Chancellor of the Imperial Austrian Con
sulate-General in London. 8vo. price 15s.

Twining.—Types and lig a re s  of the
Bible, Illustrated by the Art of the Early 
and Middle Ages. By Mi— Louisa 
Twinino. With 64 Pistes, comprising 807 
Figures. Post 4to. 21s.

Dr. Ure’s Dictionary of Arts, Manufac
ture«, and Mines: Containing a clear Expo, 
sition of their Principles and Practice. 
Fourth Edition, much enlarged ; most of 
the Articles being entirely re-written, and 
many new Articles added. With nearly 
1,600 Woodcuts. 2 vols. 8vo. price 60s.

Vehse.—Memoirs of the Court, Aristo
cracy, and Diplomacy of Austria. By Dr. E. 
Vehse. Translated from the German by 
Franz Demmlbb. 2vols. post8vo. {Juttready.

Waterton.— Essays on Natural History,
chiefly Ornithology. By C. Waterton, Esq. 
With an Autobiography of the Author, and 
Views of Walton Hall. New anil cheaper 
Edition. 2 vols. fep. 8vo. price 10s.

Webster and Parkes's Encyclopedia of
Domestic Economy ¡ Comprising such sub
jects as are most immediately connected with 
Housekeeping: As, The Construction of 
Domestic Edifices, with the modes of Warm
ing, Ventilating, and Lighting them—A de
scription of the various articles of Furniture, 
with the nature of their Materials—Duties of 
Servants, Ac. New Edition; with nearly 
1,000 Woodcuts. 8vo. prioe 60s.

Weld.—A Vacation Toar in the United
States and Canada. By C. B. Weld, Barris- 
tn-sVlav. Post 8vo. with Map, 10s. 6d.
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THE TRAVELLER’S LIBRARY,
completed in F IF T Y  VOLUMES, price HALF-a-CROWN each.

LUt of 48 Volumes already publiehed.
Mr. MACAULAY’. ESSAYS on WARREN HASTINGS and LORD CLIVE ....
--------- ESSAYS on PITT and CHATHAM, RANKE and GLADSTONE ....
LAING’S RESIDENCE in NORWAY ...............................................
IDA PFEIFFER’S LADY’S VOYAGE ROUND the WORLD......................
BOTH BN, or TRACES of TRAVEL from the EAST...............................
HUC’a TRAVELS in TARTARY, THIBET, and CHINA ........................
THOMAS HOLCROFT’s MEMOIRS..................................................
WERNB’a AFRICAN WANDBRINGS................................................
MRS. JAMESON'* SKETCHES in CANADA ......................................
Mr. MACAULAY’S ESSAYS on ADDISON, WALPOLS, and LORD BACON...,
JBRRMANN’s PICTURES from ST. PETERSBURG .............................
THB REV. G. R. GLEIG’t LE1PSIC CAMPAIGN ...............................
HUGHBS’s AUSTRALIAN COLONIES.............................................
SIR EDWARD 8EAWARD’S SHIPWRECK................................ .......
ALEXANDRE DUMAS’ MEMOIRS of a MAITRB D’ARMES....................
OUR COAL FIELDS and OUR COAL PITS........................................
M'CULLOCH’a LONDON; and GIRONIBRE’S PHILIPPINES . ...............
SIR ROGER DE COVERLBY; and SOUTHSY’s LOVE 8TORY ...............
LORD CARLISLE’S LECTURES and ADDRESSES; and\
JEFFREY’S ESSAYS on SWIFT and RICHARDSON ........ f .................
HOPE’S BIBLE in BRITTANY, and CIIASB in BRITTANY....................
THE ELECTRIC TELEGRAPH ; and NATURAL HISTORY of CREATION .. 
MEMOIR of the DUKE of WELLINGTON; LIFE of MARSHAL TURENNE.. 
TURKEY and CHRISTENDOM I It RANKE’S FERDINAND and MAXIMILIAN, 
BARROW’. CONTINENTAL TOUR; and ]
FERGUSON’S SWISS MEN and SWISS MOUNTAINS......j  .................
80UVBSTRB’s ATTIC PHILOSOPHER in PARIS, and'J

WORKING MAN’S CONFESSIONS.... J......................
Mr.MACAULAY’S ESSAYS on LORD BYRON and the COMIC DRAMATISTS)I

and hit 8PEECHES on PARLIAMENTARY REFORM (18S1-M)........ J
SHIRLEY BROOKS’S RUSSIANS of the SOUTH; and 1
DR. KEMP’s INDICATIONS of INSTINCT............... j .......................
LANMAN’s ADVENTURES in the WILDS of NORTH AMERICA .............
RUSSIA. By the MARQUIS I)B CUSTINB ......................................
SELECTIONS from the Rer. 8YDNEY SMITH’S WRITINGS, Vol. I...........
BODKNSTEDT and WAGNER’S SCHAMYL) and!
M’CULLOCH’S RUSSIA and TURKEY .......... I ..............................LAING’8 NOTES of a TRAVELLER, First Series..................................DURRIEU’S MOROCCO; and an ESSAY on MORMONISM......................RAMBLES in ICELAND, by PLINY MILES.......................................SELECTIONS from the Rev. SYDNEY SMITH’S WRITINGS, Vol. II..........[HAYWARD’S ESSAYS on CHESTERFIELD and SELWYN; and)[MISS MAYNE’S ARCTIC VOYAGES and DISCOVERIES ........ J .........CORNWALL: its MINES, MINERS, and SCENERY..............................DS FOE and CHURCHILL. By JOHN FORSTBR. Esq.........................GRBGOROVIUS’S CORSICA, translated by RUSSELL MARTINEAU, M.A... f FRANCIS ARAGO’S AUTOBIOGRAPHY, translated by the Rer. B. POWELL)[STARK’S PRINTING: Its ANTECEDENTS, ORIGIN, and RESULTS....../MASON’S LIFE with the ZULUS of NATAL, 80UTH AFRICA..................FORESTER’S RAMBLES in NORWAY ............................................[ BAINES’S VISIT to the VAUDOIS of PIBDMONT...........|lSPENCER’S RAILWAY MORALS and RAILWAY POLICY.. | ...... ..HUTCHINSON’S N1GBR, TSHADDA, and BINUB EXPLORATION ........WILBBRFORCB’s BRAZIL and the SLAVE-TRADE ...........................f Mr. MACAULAY’S B8SAYS on FREDERIC the ORBAT and [

\ IIALLAM’a CONSTITUTIONAL HISTORY ... I ..............VON TSCHUDI’t SKETCHES of NATURE in the ALPS......................
{Mr. MACAULAY’S ESSAY on CKOKER’t EDITION ot BOSWBLL’s LIPS of \ 

JOUNSON: With MRS. PIOZZI’s ANECDOTES of DR. JOHNSON.. J
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West. —  Lectures on the Diseases of 
Infancy and Childhood. By Charles West, 
M.D.,‘Physician to tho Hospital for Sick 
Childrens Physician-Accoucheur to, and Lecturer on Midwifery at, St. Bartholomew’s 
Hospital. Third Edition. 8vo. 14s.

Wheeler (H. M.)—A Popular Harmony
of the Bible,Historically and Chronologically 
arranged. By Henry M. Wheeled, Author 
of Hebrew for Jdults, Ac. Fop. 8vo. 6s.

Wheeler (J.T )—The Life and Travels of
Herodotus in the Fifth Century before 
Christ: An imaginary Biography, founded 
on fact, illustrative of the History, Manners, 
Beligion, Literature, Arts, and Social Con
dition of the Greeks, Egyptians, Persians, 
Babylonians, Hebrews, Scythians, and other 
Ancient Nations, in the Days of Pcrioles 
and Nehemiah. By J. Talbots Wheeler, 
F.R.G.S. 2 vols. post 8to. with Map, 2is.

Wheeler.—The Geography of Herodotus De
veloped, Explained, and Illustrated from 
Modem Researches and Discoveries. By 
J. Talbots Wheeleb, F.R.G.S. With 
Maps and Plans. 8ro. price 18s.

Whitelocke’s Journal of the English
Embassy to the Court of Sweden in the 
Years 1663 and 1654. A New Edition, 
revised by Henry Beets, Esq., F.S.A. 
2 vols. 8vo. 24s.

Whittingham.—Notes on the late E x
pedition against tho Russian Settlements in 
Eastern Siberia; and of a Visit to Japan 
and to the Shores of Tartary and of the Sea 
of Okhotsk. By Captain Bernard Whit- 
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Chart, prico 10s. 6d.

Willich’s Popular Tables for ascertaining 
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Property, Renewal Fines, Ac. Third Edition, 
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bolic Logarithms, Trigonometry, Astronomy, 
Geography, Ac. Poet 8vo. price 9s. — 
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Wilmot’s Abridgment of Blackstone’s
Commentaries on the Laws of England, in
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comprised in a scries of Letters from a Father 
to his Daughter. A New Edition, corrected 
and brought down to tho Present Day, by 
Sir John E. Eabdley Wilmot, Bart. 
12mo. price 6s. 6d.

Wilson. —  Bryologia Britannica: Con
taining the Mosses of Great Britain and 
Ireland systematically arrangedanddescribed 
according to the Method of Bruch and 
Schimper; with 61 illustrative Plates, in
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work. Being a new Edition, with many 
Additions and Alterations, of the Mueeologit 
Britannica of Messrs. Hooker and Taylor. 
By William Wilson, President of tho 
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42s.; or, with tlio Plates coloured, £4. 4s.

Woods.—The Past Campaign: A  Sketch 
of the War in tho East, from the Depart ure 
of Lord Raglan to tho Fall of Sebastopol. 
By N. A. Woods, late Special Correspon
dent to the Horning Herald at tho Seat of 
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Yonge.—A New English-Greek Lexicon: 
Containing all the Greek Words used 6y 
Writers of good authority. By C. 1). 
Yonge, B.A. Second Edition, revised and 
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Youatt.—The Horse. By William Youatt. 
With a Treatise of Draught. New Edition, 
with numerous Wood Engravings, from 
Designs by William Harvey. (Messrs. 
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Youatt—The Dog. By William Youatt
A New Edition; with numerous Engravings, 
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All in All: A Search for Light and Right. 
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Young.— The Christ of History: An

Argument grounded in the Facts of His 
Life on Earth. By tho Rev. John Yorso, 
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