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ADVERTISEME NI:  

T X I E  fidt Edition of thci;: Letters were 
printed at Plymouth, under the 7 ' d e  of 
Letters Philolbphical and Aflronornical; but 
being informed, by fome of my Friends, that 
the Title Page had prevented rnany Per- 
fons from reading them, iuppoling that none 
but Adepts in thofe Sciences could under- 
fiand them, the contrary is the faCt. The 
greater Part of there Letters may be fully 
comprehended by any Perfon of' common 
u n de At an ti ing . 

' I ' h fe  Letters were reviewed by the Cri- 
tical Revicwers in December 1768, who give 
the following Account of' diem: they say, 
'c That the Motaic Account of the Creation 
G~ is explained and defendcd, as well as the 
c c  Deluge; and Gravity accounted for by hot 

' 6  and 



A D V E R T  I S E M E N T .  

-.( and cold Ether; and that every ingenious 
man, and our Author's Ingenuity, we do 

6;  not queiiion,when he fieps out d the. m-, 
mon way, will neceffarily ex 

gc tion," 
The AnaIyticaI'Reviewers notked th 

in April, 1789: they obferve, '' That-the Au- 
'6 thor (when diirerting on vegetation) ex- 
r' hibits a confiderable Degree of Ingenuity:* , 
And the very great improvements in thennew 
Chymiitry have proved the Author's Enti- 
rnents to be right, 

F. PENROSE, 
S T o N E N o u s E, 

Pbwouth, Jan. i 794. 



A K D  T O  T H E  

H E following Lciters ~oiit~iiili T many new Obfervatioiis in 
AitronoiFy and Philofophy, which 
appear to be of fuflicicnt Import- 
ancc to be inquired into, ill Orclcr 
to ai'certain whether the): be I;& 
Qr not.-On that Perhalion, I fin1.e 
taken the Liberty to addrcfs t l x m  
to YOU, a d  bope t h y  id mcet 
with an impzrtial Examinatioii; aiid 
that they will not be clifcar-ded be- 
cauk  they contain fame Tliings 
which differ from Opinions gcncr- 
ally received and taught.-Was this 
atwajs to be the Cafe, there W O L I I ~  

be 



D E D I C A T  I O  N. 
be an End to Improvements in the 
Sciences ; for every Thing new mz$ 
dfl& from what was bcfdre known. 

It would have given me great: 
SatisfaEtian, could I h a w  obtained 
the €-Ionour for Come of the inoit im- 
portant Matters in tkkm, to be read 
at a Mceting of your Society; I 
fimuld then have been properly in- 
formed wlictlier they were of fuf- 
ficient Importance to trouble the 
Firblick with or not;  h i t ,  as I had 
not Intereii enough to get that done, 
]I tal;e this Method to crave your 
Sibcral DcciGon on them. 



Rn Explanation of the SOLAR DIAGRAM, 
for the Year of our Lord, 1786, (an- 
{wering to the Year of the World, 5797, 
and to the Year of the Julian Period, 6499) 
fliewing the Place of the Sun, Moon, anJ 
Earth, every Dny in the Year, according 
to  the Julian Calendar. 

Sd-The Sun in the Ctwtre Of the SyJe9n.- 
a, a- Meridians, going fioin thc Equator, 
through the EclzjticJ, t o  the twclvc Signs, 07- 

j x e J  Stars in the Equinoaial; firwing thc 
Day Ofthe Julz'an Month, whm t d c  Szin comCs 
into th$ Mt'ridians, or enters tbefi ktxdve 
signs. 

B. B.-Th Equatorial Circle divided irzto 
360 Degrees.-y the Plane ofthe Equator l e  
produced t o  the Hcavens, it will there mark out 
a Circle, called the Eguino&#ia/, markrd E. E- 
wbich will divide the Eartb and Hcnvcns into 
two Halves or Hem@hres. 



E X  P L A N  A T 1  O M  . 

OJ the S O L A R  D I A G R A M .  

fiquity of the &liptick, dnd jnce the Ec/$- 
tick atPd EquinoAial are both great Circlrs, 
they may b$&! ecch other ; as it is found tbty 
do, in the Beginning f Aries and Libra ; 4 
that fix ff tS@ Signs &e on the Nod Side of 

the EyuinoEtial, and are called the Northern 
Signs; and the otber Six, on the South Side of 
it, and a n  cded  the Southern Signs.-This 
Ecl$tick is divided into 3 6 5 f  Parts, anfwer- 
ing to  the Niimbw of  Meridian Altitudes the 
Szm, dwing the Acvoktim if ).be Enrtb tbro' 
it, corre&onding t o  the Number of j l a r  J3ay.s 
or Rotations the Earth makes durirg that Time. 
As the ellzjjtical Figure of tbe Ec&tick mikes it 

jive Degrees, and almoJz n .i$jarter hger thm 
the E p i n o 8 i d t  which is a CircZe ; $0 we j n d  
the Emth reguit;esfi much Zonger Time t o  tra- 
ver- it, than Jhe wozdd require, did Jhe go 
round the Sun in a Circle, at the fime Dif- 
tance from the Sun, f i e  is at tbe EprrinixeJ ; 
as the Earth flakes egud AWZJ in epual Tints. 
See Introdu&lion, P. z 6. 

a.-New Moons; Jhewing tbe Day o f  the 
MOfltb, 



E X P L A I ~ A T I O N  

0J the S O L A R  D I W G I Z A M  

Month, according t o  the Julian Cdendar, d k a  
the Suit and Moon are in Cmjun,.t;MI. 

0.-Full Moons ; pointing out the Day of 
tbe Month wben Jhe is in Oppgtiwz t o  the Sun; 
in her Pafage ,through tbe Ecliptick. 



E X  P L A N  A T 1  0 N 

Of tht S O L A R  D I A G R A M .  

the Earth takes more than a Week longer in 
trave?@g them, thanfie does in travevizg tbc 
others.-See IntroduEiZion, P. r 6 ,  I 9. 

E E-The Equinoaial, divided into twelve 
e p d  Parts, by the twelve jxed  Stars, which 
are called Signs, encb S&n into 30 Degrees ; 
the whole EguinoEttia.2 containing 360 Degrees, 
anfwering t o  the fame Number of Degrees on 
the Eq-= 

;D D. - The. Anticipation of Time. - 
This is not in Nature, but occdoned froltt the 
J d u n  Year not aqwering exa&?/y in Length of 
'Time, t o  the Length o f  Motion the Earth takes 

, t o  pe~ork  her 'isnttual Orbit round the Sun, 
s ix .  the Juh'art Year custains 365* Days, 
whereas the Ea& complents her Revolution 
round tbe Sun,' in 365 Days, 5 Houri, 49 
Minutes.--Hence, ' as we calcukzte acor&z,g to  
tBe Julitttn hkejring, &Bizrib willjnifi her 
annual Orbit ekven Minutes o f  Time bfore the 
'j%lian . I  Reckoning ends. htrodu8. P .  3,97, I 05: 

Thus 



Thus tbe Motion of tbe Eartb anticqafes Time, 
according t o  the Julian Calendar, eleven Bi- 
nutes every rear, and tbrows it back.-See P. 
98.-Let US poJ2uZate that Motion a d  Time, 
began, according t o  the Julian Period, at the 
autumnaZ Equinox, 706, (wbicb is the Time 
the b$ Interpreters ef M@s’s Hgory, &y Be 

that Tear t o  this, 1786, (which 
ut Perw4) the 

Eartb will have made 5793 annual Reuolut 
by wbicb Meam, Motion will have anticipated 
Time 44 Days, 6 Hours, 3 Minutes, uccord- 
zng to  0, S. viz. from 08. 25, t o  Sept. I I ,  

or m d i h g  t o  tbe N. S. from 0 8 . 2 5 ,  toSept. 

I .  

22. 

F. F.--The Preceilion of the Equinoxes. 
According to  tbe hJ ArticZe, the filar or true 
%he ,  has f&a$ort ofsthe T h e ,  (m kechned 
according t o  t j e  J u $ .  Cdea 
every Tear.-Hence, tbe Sun mill appear e h e n  
Minutes more forward in tbe Ecliptick, every 
y e w ,  than Jhe ought t o  &--T&u, in 5793 

Revolutsbns, 



E X P L A  N A T  IO N 

Of the S O L A R  D I A G R A M .  

Revolutions, Jhe will not appear t o  be in the Be- 
ginning o f  Aries, as J7Je was overued t o  be 
A. I. P. 706, but in tbe third Degree o f  
Taurus, (f we reckon by the N. S.) and in 
the 14th according $0 0. S. See Introdu%on, 
P. 98. 

Hence it may be objrved, that tbejxed Stars 
aiid Equinoxes, arejuJ in tbejzme Places in tbe 
Hcavens, tbey were 5793 Years ago, and that 
tbe AnticsPation o f  Iimc, and Precgon of &e 
Eguinoxes, are not in Nature, but occaJioned by 
ran erroneous Calculation of tfie exafi Length o j ’  
t b e j f a r  Year and the lunar Cycle. See P. 97, 
I 05 .- Tdis may be objrued by .G. G.- I ~ P  
Difference between 0. S. and N. S. made 
A. D. 1752. 

EXPLANATION 



An Explanation of the LUN AR DIAGRAM, 
for A. D. 1786, (anfwering to the Year 
of the World, 5793, and to the Year of 
the Julian Period, 6499,) hewing the 
Place of the Sun, Earth, and Moon, ev- 
Day in the Year, according to the Julian 
Calendar 

A.-'The Sun in tke Centre Ofthe SyJepn. 

B. B.--1;5e EquinoQial Circle; divided by 
rbe twelve Stars or S&ns, into twelve equal 
Parts, of 30 Degrees eacb.-Tbe Wbole into 
360 Degrees. 

Tbe Earth, in der Place in the 
Ecliptick, wben the Moon is, at 

6% v w  (5 
Full, or in OppOJition. 

C C .-cT;r,e annual Pdth of the Earkh round 
the Sun, which is divided into Days, Weeks, 
and Months, according t o  tJe Ja&n Calendar. 
It is an E&&?, within the Epno8ial, and 

forms an Angle of 2 3  Dpyr, 2$ Minutes, with 
if ;-and is dividtd into 36 5 $. of Parts or De- 

grees 



E X P L A N  A T 1  O N  

Of the L U N A R  D I A G R A M .  

grees, anfwwtirg t o  tbe Number of Rotafwns 
the Earth makes during ber Revolution round 
.rBe Sun.-Was the Eartb, throughout her an- 
nual Revolution, t o  Keep at the &me D@ance 
from the Sun, wbichJhe is at tbe Epuinoxes,fle 
mould then go round that Luminary in a Circie, 
sidperform and mefifire if ins36o Days or Ro- 
tations.-But now, as it is performed by Nu- 
t w e ,  f i e  goes far  6eyond tbe Periphery of the 
Circle, at &E Smmw &d&, w to require 
5 f  more Rotaiions t o  do it. 

111. in.-Meridians, wbicb p a j  from the Sun 
in tbc Centre, t o  they$ Point of each Sign, iiz 
fhe Equim%al.-As tbe Circle of tht Equi- 
izo8iaZ and &e EZl$ticul Path of the Earth, 
mfwer each other geometric&&, ,j tb+ Me- 
ridims cut the Jdkn Cnlendar at tbe true 
Day, nird Month, when tbe Sun will be found 
t o  enter tbem ; and thelvly !Jew the. Pfaces of 
the Sun and Moon every Day fhrougbout the 
2"car. 

D. 2>.-7hlc' Moon's'Orbit round the Eartb, 
E .  going 



E going forward through tbe Ecl$ticK. ’ 

yiew is as it t f e j en  from a Phnet or 
wdbouf 

F k  of By this Side View mp3! 
&. objrved tde L Q O ~ S  the Moon make$, in iim 
Orbit round tbe Earth, in  der Palage tbrougb 
tbe Ed9tic.4, f in $be $me Miznner: LW otber 

her, aiwQys keeping about 24a,ooo of 
Miles from der, and going round the Eclz$tick 
with her.- $be is kept in her Orbit by iwo 

ing from the Earth.- 
This is tbe Power, (Light) wbicb expands and 
proje8s ber towards the Extremities ;-tbe other 

er proceeding fram tbe Extremities, 

, and better ut.lde@ood, I $  
tbeefame.--See Let. IV. P .  I 65 ,  XW. P. 283. 



E X  P L A N A T I O N  
* 

Of the L U N A R  D I A G R A M .  

In her Orbit round the Earth, fwbicb is .a- 

bout ~40,000 MiJ'es, from. her,) t b f i  two 
pmws m Forces ballance each other.-Tbus, 
dere all is Itill, calm, and nei thr  prevaih.- 
Here a/so tbepvojeC7ile Force, which carries the 
Eartb fro* W@ t o  E$, through the Eel$- 
tick, Meets the gruvitatiitg Power, which car- 
ries the Moon from North t o  Soutb, round t& 
Earth. See Let. XVII.-As tb@ two Powers 
(EA perpm&uh$ t b  e m 5  stbn treither pre- 
 ail.; biit tbey a 8  joint&, and they j irce  t h  
Moon round the Earth in a Diagonal letween 
them.-Thu.s, at her Chafige, Jw goes N. W. 
till f i e  comes t o  I ,  (her&? quarter, j at which 
Place @e is Haftbe Diumeter of her Orbit be- 
hind the Earth.-Here, injtead of going on N. 
W. f i e  cbunges Aer Cocl~), and goes near& 
E.N.E.  tillfie comes t o  her OpfiJtlon or FuJ'Z, 
when f i e  is due4 North ofthe Eartb.--She con- 
t imes  Jill i o  go Eajibard, b,ut changes fFom 
E .  N. E .  to Ne N. E .  tillj"hc mrives at 3,ftbe 
End of her third cuarter,) wberc f i e  ii R t  the 
E@ Point of her Orbit, and a Semi-diameter 

@ 



E X  P L A N A T I O N  

of the L U X A  5 D I A  G R A  M. 

gf 6er Orhit 6ejiore the Eartb.-From krncefie 
goes Wgwarrt ut S. W. rill jhe comes t o  her 
Change, where Jhe is due South of the Earth. 
See Let. XXII. 

Bqfdes the pbove deJribed Forces, there is 
anotber which goes from W$ t o  &$',-the ethe- 
real Current of the Eclipfess;-Thi;l Czfrrent 
gois fmmWi$# 
tick, in a progregive Circle, but ji Jow m f o  
require 1 8  Julian Years, 10 Days, 19 Hours, 
46 Minutes, o Secondr, 15 Ybirds, to  tom- 

t o  meet the Moon again, e&u&fb 
Point ,of the Ec@ti& from wh'ch 

they parted, when the Cycle began.-*Hence, as 
Overvations prove, at the End of tbis Cycle, 
tkre i s  a Return ofall tbe EclipSeJ which touch 
the EartQ.hLet. XXIL 

; and roud tbt &lip- 

7bus the Moon perjii+w bep Orbit, romd 
tbe Earth, in 2 9  Days, 12 Hours, 44 Mi'- 
nudes, I Second, 45 %his,  fwbicb is ca&d a 
Lgaution,) in which %e the etbercnl Currmt' 
OJ' Ecf$Js has ntoved forward aid E&ward, 

C 1 Day, 



E X P L A N A T I O N  

O ) ,  tire L U N A R  D I A G R A M .  

J Day, I 4 Hours, 6 Miautes, I r Seconds, . I  9 
Thirds, -By which htenns the Moon cro0.s that 
Current, hfore f i e  corns t o  the Star.-TlJis 
occajmed Ah-onomers to  imagint, that the Nodes 
n imd bnciward to  the W'$ward.--I'e Point 
wbere tbe Moon cr@s the Currr'nt cf EcfQjs 
is  cd1lllt.d her Node.---At the End cf every Jxth 
Node, or 172 Days, 12 Hours, 59 I .  Minutes, 
t:5is P ~ t b  ofthe Nod?$ crojh the ecl$ticK Przth 

'tbe Eaxtk, azzd t 
egrew aj+tbt Sun, 

gflzrtber from it, tke Uadow o f  tbe Earth or 
.Moon wjl.  izot reach each ot&r. 

F F.--lhe Moon's Path, as objrved from 
t ts  &rt&.--At t d ~  End of the j;rJlt Q a r t e r ,  

JAe is  H a y  illumbmt~7d.-At the End fl her 
Second, jhe is who(y so,-& the End of her 
(T/3irdfie is again H a y  illtlminatcd; and at her 
l@. .Quarter or Change, Jhe appears p i t e  d a d .  

S S.-The Sabbath, or Seventh Day though- 

The following is a Defcription of the 
Eclipfes 

o g t  the Calhndar. 



E X P L A  N A T  I O  N 

Of thc L U N A R  D I A G R A M .  

Eclipfes for the Year 1786.- January 19, at 
Noon, the aJtronomical 09 ends, and Yanuary 
I 5 begins ; at t&if Poht the' Moon's Node WQS 

in the Bcl$tick;t and 44 Minutes a$tr the 
Moon was oppojte the Sztn, nnd caujd an 
3!3ch@ o f  the MoQ~.-Io January I 5, add j x  
Nodes, or 172 Days, 12 Hours, 59 MinutPs, 
and it wil( Make I 

;nutes j Ji- 
the Calends bf rcznuary, and it will leave Jub 
6tb Day, I 5th Hour, 59tb Hinute, the exuA 
Place Oftbe Node,-S;x Nddes are port of fix 
Lunations, 4. Days, I 5 Hours, 2s MZjtzdtes ;- 
this Node tl5ereJb-e will be in the Ecl$tick 16 
much Spfare the Sua ; and r ~ s  h e  Nodef 'are 
diametricul& oppoJte t o  each other, $0 the other 
(tert'll 'want j@ hs m u d , ,  and ti5erefore mtw the 
Moon- zh tbe Ecliptick, 

or 177 Days, 4 Hou?s, 
r ~ t h .  Day, o Hour, 44th MzhUte, it wLllgzvc 
Ja& I I ,  5 ,  8, f i r  the Moon's ~pp~Jtion, 
Whz'th is -44 Minutes on4 from the Node, md 
Wiff CauJk a t d  Ed@ of the Mdsn, hts as 

it 



E X  P L A N A T I O N  

ey the L U N A  R D I A  G R A  M. 

ii! happens about j ve  o'clock in the Aftwtzn* 
mj2 be i q @ l e  t o  u.-h 14 Days, 9 Hours, 
4 Minxtes, (HaYthe Length o f  a Node,) the 
other Abde wJZ get round the Earth into the 
Ecl$tick, which added t o  Ju@ I itb Day, 4tb 
Hour, 24th Miflute, brings it t o  Jzib 25th 
Day, 13tb Hour, 28th Minute.-In Order to  

fird wben the Moon will be in Conjurphion, add 
Hay n Lunation, I 4 Days, I 8 Hours, 22 Mi- 
nutcs t o  Tub xitb Day, 5th Hour, 8t6 Mi- 
nutu, /the Time d e n  the M Q O ~  was Zip Op- 
poj?tion,) it wilZ c m j  dn EcZ$j, but not v$- 
ble t o  us. 

In Order t o  j n d  when ?be Node will again 
cm) the Ecliptck, add 3.45 Days, I Hour, 58 
Minutes, ftbe Cyantity gf twelve Nodes,) t o  
Jan. 15.-It will bring it t o  Dee. 26th Day, 
XJ Hour, 58tb Minute, when the Node 'euz'll 
"1E'fin he in the Ecliptick ; but as neitBer Node 
will tben be witfin 30 Degrees o f  the Sui, np 
Eel&? . *  can happen. 

~ - *  

a, a, a.-Tbe Path oftk ajending Node. 
d, d, d-rhe Path o f  the defiending Node. 
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SOME Notions in tbej Letters c o n f r q  t o  
gmeral received Opinions. P q e  2 .  

Egui~oBid egw@ divided 6y b e  twelve Skns, 
but tbe annual Orbit of the Earth unequakj, 

sand mequred by the Number of Rotations the 
3 

RetrocelEipn ofTimq bow o c c ~ o t z p d ;  J?vwjk,g 
rbe Cause of the Dgerence between Cakn& 
Mequre and true Time :-Chronology of Time 

S 

Earth makes during that Time. 
, 

wben begm : 4,  #“tyle altered. 

, Time when it began ; ;bat Point dejribtd by 
M$$. 6. 

Certain Points from which AJronomers bee 
gin fibheir Computatiws, .as dfiribed b~ Qr,. 
Ked. 7 

Creation when it happened. 6, 8 

Ot5Jervations O f j m e  eminent AJronoMers on 
the Diagram, with their Remarks I tbereon. 

10, 343 
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I N I R 0 D" V C T I  0 N. 

Page 
I 3 Remarks m ' d e  d@'rofiomers Remarks. 

The peaSon why @e. Seafons of the rear have 
not been pointed but,' ex&@, by any Nation be- 

14 j des  the vraeltes a d  Jews 

Olympiads dgcribed. ' 5  

The Revolution ofthe Equator, the on4 trace 
Mea&& Of.?im. I $ 6  

' Annual Orbit Ofthe Earth round tbe Sun, an 
El@$, and divided unequally. 16 

' Time a n d ~ o t i o n  anJwering exaEtly to  ewz 
other; both meaJired by the Rotations of the 
Epittor', ,and anfw 
that they maj &e 
procally . '7 

e u n i i t y  ~f TiiPte btbe Earth shes for- 
ward in tbe EcZzjtick, during one Rotation of 

42 the Earth, w a natwal Day. 
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I N T R O D U C T I O N .  

Page 
Ail Nature megured by tbe Rotations of the 

Equator. 18 

Tbe Div$oon. of the EclijficK examizoed, and 
the Length f t h e  Solar Tear. 19, 20 

O@rvation thpreon? on& one rear apart, 
~ precarious. 21  

Dx. Keil’s Metbid of aJicertaining the Length 
oJtbej.,iar tropical rear. 22  

The Length of it examined and proved, by 
Mr. Kennedy, according to  Dr. Keil’s Method, 
from Ot?fimations made 168 rears D$ance 
from eacb other. 23 

Dr. Bradley’s Overvation, A.D. 1753, 
cert&ed t b e j r j .  Meridian. 25 



C 0 N T E N T S. 
I N T R O D  w c r I o N. 

Fig& 
Xetbod thq  t@ t o  me&re nttd yecord Times, 
vi%. by Days and Years. 26 

The Method o f  calczrlating Times and Seajns 
tbe TJhehkes. 31 

tim. 34 
The Year of  tbe aadrietznium at the Crca- 

The Mptbod. $' adj@ing the lun& with the 
/b/L?r Ye&, by the E p d ,  and both meajired by 
integral Days. 3.6. 

, Tkej lar  Month of tbe yraelites, agreeing 
+with tbe twelve SQns, beginning CZIEd eding on 
tbe&me goht with the;. 38 

I 

The U j  the yraditet made o f  their filar 
Months, and the Cou$s o f  tbeir Prigs de- 

firibed. ' 39 



C 0 N T E N T S. 
r N T R O ’ D U  C.T I o N. 

The BPginning of the rear, the Mhtb, rind 
‘the Week altered by the Command of God, as 
Memorr;ol oftbeir Delivermce from the Egyp- 
tian Bonhge. Page 41 

The Jews, in ceZe6rating their FeaJ, for 
tbeir Deliverank from ,the Egyptian Bondage, 

47 

tr5t Me$@& ex- 
amined, and found to  be at the FeaJ of Izga- 

debrate the Birtb ofCbr$ a&. 

The true Time oftbe Birth 

thering and I’pbernacZes. 42 

Hm it 6appened that Chrgians Kept the 
Birth of Chr$ at the Winter SoJdice, injead 

Oftbe autumnal Eguinox. 45 
- 8  

‘the JuLm Year, when it hgan.-The Cauj 
wby JuiUs Ca$zr altered it, and the Metbod of 
that Ateration. 50 

The Names and Animals, denomimd’ng tbe 
tW&e Signs, ideal, and d f i r $ h  ~ tbe Sea* 

&,-Whence derived. 53 
D Agency 
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I N I R O P Y . C . 7 1 O f l . ~  

bfls’eved by the ancient 
Pbilgii Heat and Cold. Page 6s 

The Death bf the MeGah foretold by DmieZj 
this Pr-opbfi examined. 65 
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I N  T R 0 D 0 C T f 0 N. 

Why the Introdu8ion was dated Sg 
1789. 

?he Age oftbe World, pnd lhy Oftbe Week, 
p w e d  matbmatdcalb and aft?ronomical&; by the 
Hider  of Days, rears, and Lunations. 78 

3. 



C 0 N T E N T S. 
1 

Zur'ar ANTICIPATIONS explained and 
proved t o  bave no Foundationin Nature. P. I 04. 

The I 9 rears Cycle ofthe M O Q ~  proved t o  be 
longer than the 19 rears Cycle ~f the Sun, 
which is contrary to  tbc general receivedOpririon 
of AJlt-onomws. ' 0 5  

.@%e joined witg the SKeptick, t o  try whether 
what. is a&rJed, f vix. tbiit Miis  gives us 
the Place oftbe Sun nndMoon at  tbe Creation) 
be true or not. 

What gave OccaJon f 4  the following Letttrs. 
x I 8  

L E T T E R  I. 

On the D E L If G E, 

An Aqwer t o  j m e  aeries prqpd/hd 15, Mr. ' 

Heavgde ;-whether Ore, Metal, or Coal wee 
mer found.under Chalk ?- O@rvutionr-wbere 
Ore .and Metals are found, witb.Remarks on 
the Formation o f  this terrapueous G/obe.-Hm 
Metals, Salts, G ~ c ,  were diJilved, .ad re&ned 

at 
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1 

at the Dehge; together widi tbe Mgtbod-by 
which the d#irent Strata were formed.-T&e 
FZood dqirided. Page I19 

L E ' T  T E R 11. 

,On the D E L U G E. 

Mr. Heau$de's Anfwer t o  die&mer Letter, 
with &is Remrrrks tbereon j together wid hix 

that t8e Earth underwent a general D@oh~tion 
at that CXtne.--IT'bat Be belitwed tbe central 
.Nucleus was Fire ; -.II witb Obje8ionJ t o  ~hte 
D@ktion oftbe. Earth at the Deluge. I 3 0  

. l & o ~  $ tbe Dehgu:-fhdt he 

L E T T E li m. 
On the 0 E L U G E. 

FaEfs wbicb prove that in a0 Paris of 
Europe, Afia, Africa, and 'America, the 
Exdviae of Ani&a/s and VkgetabZes, part icub4 
Sea she& are foutnd in dgirent Strata of Stone, 

tbe Tips of ibe ~ k l ~ f i  Mountains in the 
und aJG at t6e greet$ Qeptbs thnt  have 

Ieeri 
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L E T T E R  IV: 

On the C R E A T I O N .  

Or@k.zl Name$, ideal..-T,!ie Reajn wby it 
bein afirfed and geaerd. .  

Scr$tures do not Speak JWZ 
gard t o  ~ i k # p h y ,  on the Motion of the sun, 

. r3rct b mmmozhtted to vukat- Ap- 
s.-T& Mf%c Account f the Crea- 

t h  and Formation of fbis S’Jm ;-d~cribing 
ibe Agemt.s whicb carry bft the ItPeCbOttiCbl Ope- 
rations of Nature ; together witdjme Extraas 
from Sir Iliac Newton, t o  tbat he fup- 
pofed the Agents of Nature t o  &e the fame as 

I45 th@ revealed in tbc iScr$qures. 

L E T T E R  V. 
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Metbod Natm . 1  makes up  t&at’Pprp@. 
Tbe .Vegetation of a Seed dnd Bud.-ExPerL 
ments from Dr, Hales, EO ascertain the E f e 8 $  
of Heat and Cdd on that Operation o f h h r e ,  

Page 167 
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L E T T E JZ vu. 
O n  V E G E T A T I O N .  

A Recupkdation of the Mt>tlSod Ndture m>keJ 
u j  o f  t o  c a r y  on Vegetation.-Tbe natural 
Agents hot and cold Ether.-Fire and Motion 

Jnoninrous.-T/Je Phenomenon of Vegetation a 
proper One to  explain tlGe Agenay of'. Nature. 
The Cilif/; whj~ Trees f led  their Lewves in Au- 
tumn, and the Means m d e  uJ of t o  p u t  forth 
their ~ u d s  and Leaves in the Spring. - Tbe 
Scrt;bture Account $ Yegetation pc$e&?b agree- 
able with Nature.-Cold and hot Ether, tbe 
Agents which fipport and carry on Animalas 
aiel/ as Yegetable L@. Page 203 

L E T 'I' E R VIII. 

On the D E L U G E, 

Mr. Hcav$& prfg's LZ great Inclination 
far tbe Study of Natural PhiZ@$y, though be 
bad beea prevented from attending to it M U C ~  

6s  be Wi//3ed.-?& then puts the follouing cuery. 
f i  that gqeral Di$Gfutioiz of SubJanceJ, wbich 

YOV 
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y w  fuppafe at the Deluge, w6y were not S11ells,. 
Banes, Shrubs, @c. diJolved, as welZ ~ts Rucks, 
Stones, G’c. ? Page’ 2 I 6 

L E T T E R  IX. 

.On the D E , L  U G E. 

g Prejlcdiccrs of’ Edrrl-ation bard to be overcomes 
+a Mr. Penroj’s lbeory 
J@, us the”/ dger from 

taught.-Tbwe my $8 

Arcana in Nature, which‘ buman Reqon’ may 
not be aGle i o  exjZain.-Anfwer to 
v$%’e’s laJ &ery.-A ConJitution and CulJzm 
obfirved @ . tde Royd Society, conewning OF 
qu$tions.- Tk Waters ot&de, of this t e r m  
ra*puJ Globe, not fu$cieBt for the P1oood.- 
Centre of Gravity altered at the Fiood.-CauJs 
uJg?red wby Bones, SheUs, &c. w m  got df- 

. *  

$/ved. . 2 i O  
L E T T E R. X. 

n CHRONOLOGY and ASTRONOMY. 

t& j@ material Agents cannot come 
t&q Knowiedge a f - ~ ~ r  Senjs, fi &@rent 

E Pbiiojlpbers 
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PbiloSopBers have formed d$erent Opinims ; 
but .A/rommy may be proved by mathematicd 
D ~ ~ ? ~ o ~ ~ r a t i o n . - H ~ o r y  is no mwe tban u Ro- 
j?mzce without Cbrondcgy, wKcb is n3t certain 
mhj proved by Ajhmmy.-tYbere to  'begin 
our qhnomicd  Epoch.-M~$s's Account of tbe 
Pluce o f  the Sun and Moon at tbe Creation, 
proved by mathematical LZemtsnJration.-FirJt 
Meridian proved by an Objiervation ~ Dr. 
BradIey's.-ds Mr. Penr@ is not fea$ul of 
being convd?ed of Error, Leave is given t o  Mr. 
Hem$de to  Jhew this Letter t o  any ProJiczhnt 
in Ajrmomy, andto get his Criticfms on it. 

Page 2 3 I 

L E T T E R  XI. 

On 1(=HRONOLOGY and ASTRONOMY. 

Mr. Heas$& hmkg Jhewn Mr. PenroJ's 
Letter t o  )me eminent AJtronomers,. Members 
of the Royynl Soc;etY, thy all agree that bis 
'' Cahi&ions were p e f e 8 4  r&ht, md proved 
'' w6at be intendbd they Jhould; and tbat thy 
<' WO& hsve &/red Leave to  haw-  read thi 

Paper at the Meeting of the Royal Society, 
but. 



L E T T E R kII. 

' On CHRONOLOGY and ASTRONOMY. 

.~@s*s '~ i j~ iory  of the Crention ought t o  be 
examined by Chronolou and Ajronomy, which 
is the true T$' f H~iory.-T',e Cycle of Tcar5 
ez,blained.-A?fwer t o  Mr. HeavjLde's laJz tue-  
ries.-E ther the Cauj  of Gravitcztion.--Gra- 
vi9 and Levity rdarive lerins.-Tle Agency 
o f  tbe Ethers Pxpkined;-tby mcSbe Car@ of 
.Wihds, Hurricnks, Eartbpa&s, @c.- Thy 
alter or dgroy Attraoion, Gravitation, Co- 
hefion, @c.-Is the CauJ g the dzjfercnt A b  
iions of' the EabtQ, and itsJberoidical Shape.-- 
T&e Cazfe'of Tides, &c. 247 

L E T T E R XIII. 

On NATURAL PHILOSOPHY. 

Doubts prop@ -concerning some Parts OJ 
Mr. 



Mr. Penroji's PrSiivjply, in Order tbat Truth 
m y  be ajerta - concerning cold 
Ether, and tbe Prgure of,tJat cold Etber into 

hot, or wbere it is m m  rart.+Vbat is the 
Cauj Oftbe Motim oftbe Emtk ? What is the 
C a u j  that the Earth does n o t j d  into the Sun ? 
Do ym impute it to  a Current of' Ether Z An- 
jber t o  the la12 aieries conclujve, f it be al- 
iowed tbat Mfls w a j  far &want o f ' 4 h - o -  
nomy, as t o  be imzpable of calculating tEe 
Ecl$js which prtceded his ?ihr.--He is faid t o  
be learned a# t'h Leurpling of the Egyptim~s. 
Q k i e  of the Sciences in Cbdd& and Egypt. 

Page 263 

L E T T E R  XIV. 
On NATURAL PHILOSOPHY. 

MY. Heas@de's %@my Catcula- 
tions of  the Motions of tbe bfavenb BO& &- 
monJlratt/y true; but the Principles of 
Ph&&hy cannot be demnpatd with that 
ClemmesJ and Prec$on, as th@ in AJronomy: 
T h e e  Prznctjdes #Matter ;-Gravity exphin- 
ed,--Cold and hot Ether described according t o  

Sir 



fiewton.--Centr 
p@d firme?& t o  be plac 
Earth, but lute Experiments prove that era- 
V$ does nrrt terrd to tbe Centre of the Earth, 
but t o  the Sr+pe$cLi, and to 

the grerjteJ1 expanjve 
o be i c re4d  o r  /''ked in P r o p ~ r t b  

a$ Heat and Cold prevul.-TBe Prflure of'fbe 

it does.-Z'he Centre of Gravity t o  be near the 
Surface of the Earth, where every Thing tend$, 

Page 271 

L.E T 3' E R XN. 

On NATURAL PHILOSOPHY. 
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L E  T T E R XV1.- 

on NATURAL PHILOSOPHY. 

Herrt and Cold Jr,!? Agentf, according t o  Sir 
lfaac Newton, Boerhaave, Uc. - I‘ternraj 
2da,4e of this terrapow GloEe d&ibedL-lhe 
T,l,ickn+ ofthe S&ll of the Earth.-The cun- 

f i d  XppearakeJ on tbis ttrrapueous Globe, 
prove that it Bus undtrwent tremendous Cowvul- 
Jomfrom witbin, a d  that the earthy Sbell has 
hen Sa$ into Milfions of Pieees.-&dquu&es 
examined, ‘rand their FfeaJ d$ribed.- Tbt$ 
EJ&h occ@oned by Fire.-l‘be Caufes o f  Ear& 
pukes expluined; wbich prove that there is an 
iiniltenz tuuntity of Fire withiz the Earth.-- 
The above Account ugreepble with what is given 
in the Scr+tures. Page 299 

L E T T E R  x 
On NATURAL PHILOSOPHY. 

MY. Heavf;/ide’s Cugion, cc  Why d;cs not tbe 
Eartb gravitate into t k t  S m ,  Gc.” antwered. 
All Spme filled with E T H E R S ,  wwdicb reucls 
from the Sun t b  the Extremities af this Syjiern, 

and 
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ami are in continual C U ~ * B  vir 
brating Motion, by the2 $6 get the 
better of each otber.-Th@ Ethers fbe Cat# 
of' Proje&ion cond Gravity.--I'lJe Earth and 
planeis of d$erent JPec$ck Gravities, accord- 
ing to tb&r D@ncesfrotn &e Sw.-T.e-diur- 
nal .and annual Mot the Earth account- 
ed f~ . -Tbe~hn  # Nature, und tbt 
Schptures, conzm tbe T'iaony of each other. 

Page 321 

L E T T E R XVIII. 
Qn A S T R O N O M Y .  

Wit6 a D I A G R A M. -337  

L E T T E R  XIX. . 

O N O M Y .  

of MP. Heavgde's tzJronomiCai 
. Penlrpsc!s Diagrmz, mt EO*- 

339 

On A S T R O N O M Y .  

M=. Penrgs D~,QK t o  get thr Ojinion Of 
Jjm 
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&ne of the Geoaetriciam and Ajronomers, con- 
cerning his Diagram Page 343 

L E T T E R  XXI. 

On A S T R 0 N 0 M Y. 

L E T T E R  XXII. 

A S T R  O N 0  M Y. 

On the M O O N  and L U N A R  M O T I O N S .  

?he Moon not a Planet, but a Satellite a-t- 
tendtng the Earh-The recorded Overvations 
of AJronomers, concerning her, colle@ed.- Her 
Mtde and Motion d$crfJed.- The Cbaldean 
Cyde, witb the M f t h  
calculating their E 
tfthej? Motions explained, and conirrmed i 5 ~  the 
Ohfmvatiws of Mr. HerjcbeZ, and the French 
AJtronomers. 34.9 

L'ETTER XXIII. 



On A S T R O N O M Y ;  

To conjrtn what .M.. Penrofe has objerved in 
big 1 8  and former Lt?tterJ.bHe has j a t  Mr. 
Heavgde a Calculatiod of the EctipSe which is 
t o  happen Tu@, the 25th.-It is calcuatdby 
the Method ha2 up of hy the Ancients, to  

has, it is up &ix&ated 
ient, by Equations. and Ana- 

ma&es.-It may be remarked, that both thej 
Methods d . e r  from twcb other on4 8 M. I I S. 

the Patriarch$ and Cbaldeam bad more 
sit A@WWVY tbm & genwdi’j sl/plcred 

rbem.-Tbi~ is p r o d  by the I 8 Years Cyde of’ 
19 rears Cycle of tbe 
i s  certain, we mceked 

the Calculations w e  
&redfrona them. Page 380 

Introduttiqn. 
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The I N  T R  0 D U C TION. 

HE following Letters are real Copies of T genuine ones, which pnKed between. 
me and an intimate Friend, 'for our own 
Amufement, according to their Dates ; but 
not with the mofi diftdnt View th.it they 
fhould ever appear before the Pubiic.-The 
Gentleman,* who was the firlt- Beginner of 
this Corrcipondence, died about the Middle 
of laft February.- Some Days before his 
Death, he defired his Son to write me, that 

A (' He 

J 0 H  N HEAVISIDE, LG. of rFiaces'&trcrt, Cmdilh-Sqiiare 
whole Lols is already cxpcrirnced by many of his Acqiisrnranca, 

pho were v y y  numerous; his whole Attcntlon, foi many Year8 pa& 
*g been employed to fervc his Friends and Neighburs, prticularly 
* O r c i a  DiRrek; this war hi1 greateft Plcafurc! and he had Inclination, 
lo*Q% pnd Milities to do it.-Therefore, w a Perron of his unbqundcd 
Bcn@vol&Ce L To rarely to be met with, his Lo& will be the mom fk- 
.qrclyftiL ~ 
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" He ~ 3 s  p R  ,111 Eiopes of Recovery, and ~ 

" begged to know what I would have done: 
\vi h thofe very valuable Papers which he 
had ofitnix, his Hedth having mddc him 
unnble to 'tttend to them as he wiihed." 

A h c ~ t  ten l l ~ y s  after this, the Son wrote mc 
a fecond Lttter, '( to let me know that his 
'6 Father WJS d a d ,  and that he had found 
'' the Letters Gf mine which his Father 61'- 
I C  dered ffiouid be lent me." 

Some Time after this, I mentioned his 
Death to lome of our Friends, with the Cir- 
cumfiance of his Son's fending me fome Let- 
ter$ which hdd paKed between us.-They 
defired to read thin; after which they re- 
turned them to me again, with a Requeft 
that they miGht be printed; I conlknted 
thereto, and hope they will receive the*Ap- 
prohtion of the Public. 

As fome of the Notions i i  there Letters 
are contrdry to general received Opinion$, I 
trufi they will not be difcarded on t ha t  Ac- 
count, without being firit examiqed, and the 

Evidcncc 
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Evidenee I product tried, if fuficien t to fup- 
port thef: Notions or iiot ; w!iich are, prin- 
cipally, 

Firfi, That  the Equitioc?iaI, or great Cir- 
cle of the *Heavens, is equally divided by the 
twelve Signs, of j d  Degrees each, making 
in the Whole 360". 

Sqcondly, That the annual Orbit of the 
Earth muit be meafured by the Earth's rota- 
ry Motion, which is abhluteiy, a n ?  with- 
out any Exception, the true Meahre of 
Time. 

Thirdly, Tha t  the Anticipation of Time, 
and the Precefion of the Equinoxes, hdve 
not any Foundation in Nature, but are oc- 
cafioned by the Calendx ComputLiticjn, not 
anfwering exaely to*thc: Length of the an- 
nual orhit.- According tu our CalenJ ir 
Meafire, the folar Year contains 365 $ DAYS, 

or Six Hours ; but the f i i l ~ r  trL)picd Year, or 
thcT ime  f ie  is performing her annuLil Orbit, 
is only 365 Days, 5 Iioyrs, 4.9 *Minutes, 

which 
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which is r I hlinutes ihort of her Qadrant, 
or fix Hours. Therefore the Earth precedesb 
bevond the Meridian, where it began, 1 1  

Minutes in equatereal Time, or 20. 45 in 
Meafure. Hence, as the Earth goes, every 
Yar ,  I I Minutes beyond the Place where it 
began ; fo it had occafioned,(in theycar 1753) 
the Equinoxes to have preceded forward 44 
Days, 2nd the Calendar Computation to fall 
bxk the Gme Number; and thereby to an- 
ticipte Time ro much. For the Autumnal 
Equinox, in the Year 706, of the Julian 
Period (which was the Year of the Creation, 
according to the Mofaic ChronoIogy) fell on 
OAober 25th; but in A, D. 1753, which 
was the 6466th of the Julian Period, it was 
o & w d  to enter Libra, Sept. I I ,  0. S. fo 
thdt in 5760 Years, the Calendar Mtafiirc 
had antic+ated the true 4.4. Days. 

I 

At the Council of Nice, which wab held 
A. D. 325, the Sun was obErved totnter 
Libra, Stpt. 22 ; therefore in order to bring 
the Calendar Meafure back to that' Time, 
iad io to commemorate the Fefival of Eafier, 

at 
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at a more ex& Seafan; an A& of Parlia- 
ment was pafled, A. D. 1752,  to throw 11 
Days oat of the Calendat Computation for 
tb rt Year ; fo that thio Year contained only 
354 Days, inftead of 365. By this Means 
the Equinox was brought back from the 14th 
of I;?uritr to which it was got, (from the fir& 
of Aries,) to the third of the fame Sign, and 
the Sun entered Libra that Year, Sept. 22, 

N. S. icfiead of Septa z z ,  0. S. which wa) 
the Time it entered it theyear before, (4 

Fourthly ; The general Opinion is, that 
Mofe?, i n  his Hiitory of the Creation, does 
not point out, or give US any Inftruklion, in 
what Place' of the Hkavens the Sun and 
Moon wen at the Creation; 

Firk-In lnf'wer to this I obfiive, that 
he has told us, ifi, That.they were placed 
there on the fourth Day of the Crkation Week. 

~ 2dtp 



2dly.-That the Moon could not give her 
Light till the going down of the Sun : AB 
the Sun was in the Mesidian of the Place 
where it began to kine.; fo the Earth mufi 
have made one Qadrant of her Rotation, be- 
fore the Moon could, enlighten Her.- As 
foon as that was performed, the Sun &it in 
the Weit, and the Moon rofe direaly after 
in the Eait, when they both together en- 
lightened the whole Earth from Pole to Pole. 
Hence, it may be remarked, that the Rotation 
of the Earth meafured one Qadrant of iolar 
Time, before fhe began to meafure the lunar;  
therefore as the Sun and Moon were, jointly, 
to point out the Seafons, the Days, and the 
Years ; io the Chronology of Time muft be- 
gin at this Period, as Mofes tells us it did. 
@I 3dly.- In Regard to the Place of the 
Sun and Moop in the Heavens, Mdes in- 
forms us, that the Felifi of Ingathering at 
the End or Kevolution of the Yedir, was to 
con;)mcmor a t e t h e  Creation, w hkh h u y p d  

at  
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at that Seafim-That the Feafi was to be 
kept a t  the autumnal Equinox.-That the 
Moon muit begin to h i n t  in the Evening, 
at the going down of the Sun, being fifteen 
Days old, and jufi paired her Oppofition or 
Full.-€Iero then we have a Point to begin 
our Calculations from, viz. the- firtl Degree 
or Point of Libra; the Epaa I 5 ,  (the Moon 
then being fifteen Days old) the fourth Day 
of the Week j and, as one Quadrant of folar 
Time was to be added to the Beginning of 
the Year, viz. from twelve o’clock Midday, 
to Six in the Evening ; io it muft bc the fe- 
cond Year of the Colar eadriennium. -Had 
we not had thde Datu, we mufi be in the 
Dark for a Point where to begin our Calcu- 
lations from; for, as Dr. Keilobferves, Le&. 
XXVIII. ‘‘ As there are certain Points from 

which Afironomers begin tbcir Computa- 
16 tions of the Planets Motions, fo alfo there 
6‘ mufi be certain Points, as Inftaots of Time, 
68 from which, as from Roots, all Calcula- 
(‘ tions muit begin.” 

Now, f have pofiulated that my Inter- 
pretation 



pretation of the Mofaic Hifiory is true ; and 
I find by CalculGion, that all the Equinoxes, 
Solfiices, new Moons, full Moons, and 
Eclipfes, will be pointed out by thcfe Cal- 
culations, according to the obferved Times. 
Here then we have two Points to meafure 
frotn, sit. the pofiulated Point of the full 
Moon, at the autumnal Equinox 706, ac- 
cording to the Julian Period; and 2dly. 
the obferved Time, when the Sun entered 
Libra, A. D. 1786, which Year we know 
anfwers to the Year 6499 of that Period; 
during that Time the Earth has made 5793 
annual Revolutions through the Ecliptic, 
and 2115849 Rotations round her Axis. 
Therefore, it muit be allowed, that if the 
Number of the Earth's Rotations (or natural 
Days) and the Number of Years, br annual 
Revolutions,. mmfure the exa& Length be- 
tween thefe two Points, it mufi-be mathe- 
matically true.-Now, I prove by Calcula- 
tions (c) that they do.Thefe Calculations 

have 

e) *he Letter, No, XVII. 
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have dfo this farther Evidence, cv&. .That 
you may begin them; eithe; at the aGt-4 
Equinox, 706, A, I. P. or when, (by Ob; 
favation,) the Sun was reen to enter Libra, 
A. D. 1786, and the Calcdatiuns will come 
out the f m c  to a Minute,, which do aArb 
nomica1 Tables, yet extant, will do.-l)uiing 
this Time, the Moon will have made '7 I 647 
Lunations or Revolutions round the Earth, 
and Half another, when She interfe&cd the 
Earth's Orbit, through the Ecliptic, and 
caufed an Eclipfe of the Sun, A. D. 1786, 
July 25 D. 8 H. 43 M. P. M. 1) 

If, dter-?&is, any aiie fhould difpute the 
Poiik, whether Mofes '&s given properk= 
AruAions concerning thaPlace of the Sun 
md Moon, the hf df the WSdt,,@c. tt3c 
C m t ~ , - H e  mufi*allouct:ahat &rhe been 
very 1ucky.h getting 3ndfbrmatimdw-dokag 
it, id} 

Theft Notions being diffetsfit h f E  
B adopted 

(d) sk Lerter, No. WIX. 



adopted by Writers on the SubjeCt, I re- 
mained diffidentbf my own Opinions, not- 
withitanding my Calculations of the Motions 
of the Heavenly Bodies, confirmed me they 
were true, till I defired Mr. Heavifide, who 
had fome Friends among the Royal Society, 
eminent in Aftronomy and Philofophy, to 
h e w  them thefe Letters, with my Diagram, 
and to get their Opinions and Remarks on 
them. 

The  Gentlemen returned him for anfwer, 
that I had proved, to Demonftration, that 
the Sun and Moon were in the fame Places 
in the Heavens, in the Year 706 of the Ju- 
lian Period, (as they muit have been in the 
Year in which the Creation happeei, ac- 
cording to the Mofaic Chronology,) and that 
the Earth had made jUrt the fame Number 
of Rotations, which I had poitulated it bad. 
But with Regard to thofe Points in the Dial 
gram, wherein I differed from the general 
received Opinions, they did not detcrmine.(c) 

That 

(e) Sco Letter V P  



That they liked my Letters io well, that 
they would have read them .before the Royal 
Society, had they not been joined with Re- 
ligion, which was contrary to one of their 
Rules to enter on, 

Not receiving the Satisfadion from thofe 
Gentlemen I hoped for, concerning the 
Points wherein I differed from general re.. 
ceived Opinions, I got another Friend, who 
was intimately acquainted with an eminent 
Afironorner, to requefi his, Remarks thereon; 
to whom I alfo k n t  one of my Diagrams.- 
After fome Time, he Cent his Remarks in 
the following Wordr, *' I have examined 

fomc Parts of it, and find it to be lufficient- 
ly exatt; I muit however obferve, that the 
Method of reprcfenthg the Sun's Place, 

'( and alfo the new and full Moons, for a 
given Year, by a Diagram, is by no Means 

'e new j Gnce not only that has been done, 
't but, by certain moveable Circles, the Lu- 
'' nations and Seafons of the Eclipks have 
'( been hewn for a given Number of Years. 

There are, however, ieveral Affertiqes - * I  in 
? the 



'( the Explanation which accompanies thg 
Diagram, which, I believe, will not be 

IC readily granted+-The ConAru&or of the 
Diagram, fays- L?~rOn0?7Zers, telt us, fhat 

a' tbe EcZ$tic i s  epa& divided into 1 2  Skns, 
'6 of 3 0  Degrees each ; but it i s  not@. -Now 
IC the Tru th  is, that the Ecliptic is equally 
' 6  divided by the tvelve Signs, and when 
66. thefe twelve Signs are r~erred  to the Eqga- 
'6 tor, they neceffarily occupy unequal Por- 
'I tioiis of that Circle, from the Inclination 
of thefwo Circ&.r. (11 Beiides, the Ecliptic 

 am& wkb my Proprky, be called an 
6' Elipfc,-It is OR@ the Line dekribed ap- 
d C  parently by the Centre of the Sun, viewed 

from the Earth, during the annual Revo- 
'I. lution of that Planet round that great Lu- 
4r  ninary.zThat I qn not at all .difpofed to 
enter into any,DiikGion concerning the 
Accuracy either pf the ancient Ifraelites, OS 

the modern Jews, in calculating the Times 
" of  their Feaits.+ muft howew Qbhve,. 
." that the Length of the ttopicd Pear is not 

'' exaQly 

0 %e is i ~i~-nih++tiic an mipre. 
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C '  exaaly 365 D. 5 €3. 49 k g j s  at pre- 
66 cent a few Seconds ffrxter, and hz9 been 
' 6  continually d i rn in ifhi ng , fame w hat unequal- 
'( ly, fcr feveral Centuries pa&; apd will, in 
" all Probahility, cantin= to. diminiih for 
" many ,Ages to come."-on this I beg 
Leave to remark, that there, certainly, have 
been formed very exa& Diagrams, reprefen t- 
ing the Sun's Place, &c. for a given Year- 
But then there have been made by the Afiit- 
ance- of Equations and Anomilies, to make 
the 365 Rotations of the Earth, to tally with 
the 360 Degrees of the Equqtor.-Thus, as 
he has very jufily obferved, when the 365 
Rotations of the Earth, through the Ecliptic, 
is referred to the Equator, they neceflirily 
occupy unequal Portions of that Circle, fo 
unequal as 365 is to 360. From which it is 
agreed, that a Diagram has been formed tg 
ihew the ~un's  Place, &c. in a given Y$ar, 
by the arf@iaZMeans of Eggations and Ano- 
m2&; but mine, on the contrary, is'formed 
according to Nature; that is, by the Rota. 
tions of the Eqaator mty, tkc j Z e  Mea&reaof 
Time, yithout Equations or Anonities.--I 

will 



will now beg leave to remark, that Mofes in 
his Hiitory tells US, that the Sun and Moon 
were bot& placed in the Heavens, to meaiure 
and point out the Seafons, the Days, and 
Years : (g) Hence the Reafon why thofe Na- 
tions who have made UCe of one of them on&, 
have never yet been able to keep the appoint- 
ed Seafons of the Year they were defigned or 
inftituted for. 

The only ancient People, whofe HiAory 
can be confirmed by true Chronology, and 
proved by Afironomy, were the Ifraelites~ 
whofe Years were formed by the Sun and 
Moon, jointly.-That is, the Moon, by in- 
terfeAing the Earth's Orbit, prevented the 
Beginning of the iblar Year going from the 
appointed Seafon; their Year always ended 
at the fir& full Moon which happened either 
upon, or, the firfi which fucceeded, after 

the 
(g) Cen. I. 14. Mdes fays. that the Sun ~1 Moan w m  jointly ap 

potted m mcafure, nurk, or po~w out the Time8 and S u h i  for COD 
f a 4  kt chan (in the Plural) k for signa, and for Safon~, and for by, 
and YcarL-The Suipwru farther mfom w, Pblm LxXXIX. 97, lad 
CIV. 19. That the h ir citrblilhd in Hc~rea r a faithful W i & ,  ;a 
polat out the Seafons. 



$.the autumnal Equinox.-In Imitation ofthis, 
were formed the Olympiads of the Greeks, 
who followed the Poiterity of Abraham in 
thi# Particular, viz. by governing the Sea- 
Cons of the folar Year, by the Moon’s Inter- 
f i i ons  of the annual Orbit of the Earth ; 
indetd they differed from them in ending, 
their folar Year at the Summer Solfiice; 
whereas the Ifraelites finilhed theirs at the 
autumnal Equinox.-Thus the Chronology 
of Years was truly recorded by the Olympiad 
Games, which were celebrated every four 
Years, on the firit full Moon which happen- 
ed upon or after the Summer Solitice.-By 
th is  Mans they kept the Beginning of their 
Years at  the true Seafons; and this no other 
Nation hag been able to do, notwithitanding 
the great Improvenients which have k e r i  made 
in Optickg and other Sciences ; neither will 
jt be done tlow, by the Gregorian Calendar, 
which will vary more than an Hour in one 
Hundred Years. 

With Regard to the Meafure of the Earth’s 
annual Orbit, through the Ecliptic, whether 

or 



or not it is eqadiy div&d by .the twelve 
Signs, of 30 each ; lei it remem- 
bered, that the rotary Mot& d the Earth is 
the u d j  Meafure of Time, and that wery 
Rotation of the Equator is 360 Degrees, in 
Me@re, and 24 Hours in Time.- Now 
when the S m  is in Conjuneion with any 
one of* the Signs, fuppofe Lihz,-'Fk an- 
nual Orbit is mebfured by the N u m b  of 
Rotations the Earth makes during her Paf- 
fige through the Ecliptic, or till, thc h n  is 
in Conjanttion with th fame 'Star, Liha, 
again. 

Had the annual Orbit of the'Earth been a 
Circle, inftead of an Elipfe, (as the Earth 
ptfbrms equal Areas in equal Timed,) thde 
twelve Signs would have equally divided the 
annual Orbit, as weil as the great Circle of 
the Heavens, and ail concentrick Circles; 
but as it is not a Circle, but an Eli@, and 
that Part of the eliptic Orbit whidh the Earth 
travcrfes in Summer, being much larger and 
farther from the Sun, than the other Half 
'which it traMce in W4nter, mufi, of Con- 

tequence, 
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fequence, make a greater Number of Rota- 
tions i n  going through that Half than the 
other; indeed by ObCervation we find it to 
be more than feven. 

The Earth mcnl'ures the Orbits of all the 
Heavenly Bodies, as well as her own annual 
Orbit, by the Number of Rotations h e  makes 
during thofe Orbits, and adding the Over- 
plus of Degrees beyond the lait Rotation,- 
For this Purpofe, the whole Equator, or 
Circumference of the Earth, is, as has been 
obferved, divided into 360 Degrees in Mea- 
fure, whilfi h e  makes one Rotation round her 
Axis, from Sun to Sun, and is called a folar 
or natural Day ; which 360 Degrees in Mea 
fure, are dividcd into 24 Hours, 'by a well 
regulated Clock.-Hence it may be obferved, 
that, as every$ Rotation of the Equator 
contains exaAty 360 Degrees,. whilit a well 
regulated Clock points out 24 Hours in 
Time, precgely ; fo Time may be turned into 
Meafure, and Meafure into Time, recipro- 
cally.-This has been evinced to Demon- 
firation by the Trials of Mr. Harr9n's Time 

c Piece. 



Piecz. -While the Earth is performing this 
Kotation or natural Day, She is carried for- 
ward, four Minutes of Time, in her annual  
Orbit. viz. That  Space of Time which She 
takes in going from the Star She fiat off frotn 
the Ddy before, (which was then in Con- 
juriCtion with the Sun) till She comes in 
Conjunaion with the Sun again, is jur t  four 
Minutes.-But this is a different and difiin& 
Motion of tlis Earth's, Jirward, in its an-. 
nual Orbit, which has no other Conneaioii 
with the diurnal Rotation, than that it is 
meafured by a ftated Part of that Rotation.- 
In  this Manner the Earth meafures the 
Length of her annual Orbit, or folar tropical 
Year; the Period of a Lunation, or the 
Time while the Moon is going from one 
OppoGtion or Conjun%tion of the Sun, to 
her next Oppofition or Conjun&ion.-The 
Length of aLunar Year, or twelve Lunati- 
ons,-The Length of the Orbits of &e Pla- 
nets, Comets, &c.- And alfo the Times 
when the Eclipfes are to happen, or that par- 
ticular Time, when the Moon croffes the 
Earth's annual Orbit, either in Conjunaion 

with 



wit11 the Sun, 2nd i n  a d i r e 8  Line !wtuwn 
the Earth and the Sun; or i!i Oppoiition, 
when -the Earth is in  a dire& Line between 
the Sun and Moon.-The Moon does no t  
meafure her own Orbit, but, points out the 
Sedrons, by Her InterfcEtions of the annual 
Orbit of the Earth. 

Let us now examine whether the annual 
Path of the Earth is eqaally divided, by the 
twelve Signs, or not.-She goes from Libra 
to Aries, or the fix Winter Signs, or Winter 
Half, in  r78 D. 17 H. 58  M, But the 
Summer Half, or fix Signs, viz. from the 
Vernai to the autumnal Equinox, require 
I 86 D. I I €5.  51  M. to compleat it ; which 
ihews us She is more than a Week longer in 
traverfing the Summer fix Signs, than She is 
i n  traverfing the Winter fix Signs.-From 
whence it map be obferved, that She increafes 
her Diitance fiom the Sun, greatly, after She 
has paired the vernal Equinox, and that She 
muft be many thoulands of Miles farther 
from the Sun, at the Summer Solitice, than 
She is at the Winter Solitice.-She is alfo 

31 D. 
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31  D. 5 H. o M. in, going through the 
Sign Ykp, and but 29 D. 4 H. 35 M. go- 
ing through the Sign Capricorn; which hews,  
that, notwithitanding the twelve Signs or 
Stars, divide the great Circle of the Heavens 
into twelve qua l  Parts, yet the Path of the 
Earth’s Orbit, (which is au Elipfe within 
that great Circle,) is fo much enlarged when 
She is pafing through the Sign Virgo, that 
i t  requires more t l u n  two Rotations of the 
Equator, to nieafure it, than it does to mea- 
fire the Sign Capricorn,-Thus, i t  is  evident, 
that She traverfes more than 720 Degrees, 
or more than forty-nine thoufand Miles, in 
going through the Sigq Virgo, than She does 
i n  going through the S k n  Capricorn.-Hence 
alfo it is evident, that the Earth’s Path or 
Orbit through the Ecliptic, is certainly an 
Elipfe; which, I believe, few will difpute. Jk 

W e  will now endeavour to try whether the 
following ARertion of his is true or not, viz. 
“ That the tropical Year is not exaely 365 D. 

“ 5 H. 
* 1; The Orbitc of d l  the planets Elipfu, very little different from 

(1 Circ1c-s; but the Orbitc of the Comets arc very long Elipres; and the 
(1 lowcr Horns of them all are 111 the Sun.”--See Fergdoa’s ARronomy, 
5. ‘ 55 .  
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$6 5 H. 49 M. but 6t pr@nnt a few Seconds 
' c  fiorter, and 11.1s been continually decreaf- 

ing, ibinewhat uneqnally, for fome Years 
" pfi, ahd in all Probability will continue 
(' to diminiih for fome Ages to  corn^."--. 
This appcars to be an Affertion without Evi- 
dence to iupport it.--Ir is true, that different 
Afirmomcrs, by their Obkrvations, have 
made the aiinual Orbit of diffxent Lengths, 
hardly any two agreeing about what is the 
Length of it, except thofe who have made it 

365 D. 5 €3. 49 M.-The Length of it, 
according to Sir .lJzac Newton, is 365 D. 4 H, 
48 M. 57 S.-Hence is partly the Reafon 
why 'the ancient Eclipfes, of more than two 
thoufind Years fitanding, cannot be calculated 
by the prefeent Tables, which come fllort of 
them.-This Error, has been attributed, to 
the Moon's being nearer the Earth now than 
She was then ; but, in  Fafit, the Caufe does 
not arife from this, but from the erroneous 
tabular Meaiilre. 

The meduring the annual Orbit of the 
Earth, by two Obi'ervations, only one Year 

between 
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between is fo precarious, that almoit every 
Afironomer will make a different Obfervation 
this Year from that he does the next; hence 
it may be obfcrved, that different Afirono- 
mers will not only vary from one another, 
but alfo the fame Afironomer will differ from 
Himfe1f.-Dr. Keil tells us, (h) that by 
65,Obfervations that are made at the Diflance 
ag  of one Year, we cannotPzfi4 rely upon the 
" Q t y t i t y  of the Year colle&ed from them; 
'* for a fmall Error of one Minute, being 

conitandy incrcafed, and multiplied by 
*c the Number of Years, in Proceis of Time, 
g c  would amount to a prodigious Miftake in 
g e  the Place of the Sun,  therefore the Afiron- 
g t  omers mcre accurately determine the Quan- 
e r  tity of the Year, by taking the Obfervati- 

ons of two Equinoxes, at many Years Dif- 
16 tance from one another; and dividing the 
Time, by the Number of Revolutions the 

C' Sun has made, the Q a n t i t y  will hew the 
Time of one Revolution, or nearly the 

" Period of the Earth in her Orbit.-For, 
by 
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6' by this Means, if there be any Miftake 
' 4  made in the Obfcrvation, it will be divid- 

ed into fo many Parts, according to the 
'' Number of Years, that it will beinfenfible 
(6 for the Space of one Year." 

Dr. Keil, as above, having remarked the 
great Difficulty there is, in obferving when 
the Sun is in the Place of the Meridian ; of 
the Place of Obfervation ; and alfo the Un- 
certainty of it was fuch, that he calls the 
Error of a Minute a Small Error; and, there- 
fore, in order to come near the Truth, we 
are to take the Obfervations of two Equinoxes, 
at many Years Difiance from one another, 
and dividing the Time by the Number of 
Revolutions the Sun has made, the want i ty  
will ihew the Time of one Revolution netzt-8. 

Now in Order to find the Length of the 
tropical Year, Mr. Kennedy took Dr. Keil's 
DireBion, and tried it by the Obfervations of 
two remarkable great and exat3 Afironomers, 
which were made 168 Years Difiance from 

' each other,-Thc firit Obfervation was made 
bY 



by Tycbo Brake, at Uraniberg, A. D. I 585, 
and the lait by Dr. Bradley, at Greenwich, 
1753. By this he found the Length of the 
[dar tropical Year to be exaCtly 365 D. 5 1-1. 
49 M. ('1 From which may b= deduced, 
t h d t  365 D. 5 H. 49 3 l . t  is the exnQ 
Length of the folar tropical Year, and alfo, 
that it is no korter now than it was 168 
Years ago. (k) 

A natural Day, or one Rotation of the 
Equator, contains 24 Hours in 'Iime, or 
1440 Minutes ; thefe may be calIed equato- 
real Minutes, as there are Terminations, in 
Meafure, on the Equator, which' anfwer to 
every one of them.-The Equator precedes 
forward 1 1  of thefe Minutes, every folar 
Year; and in 1440 Years, it paffes through 
all its meridional Variations, and at the End 
of that Period, it returns agiin to the original 
Point of the Day, in the fame Place or Me- 
ridian, where it began, but not oti the fame 
Day of the Week.-As this is an exa& Cy- 

cle 
(i) Kennedy, P. 159.- (k) Introdufion, Page q, 



cle of -the Sun, fo all the Multiples of this 
Number will be fo too, as 2 8 8 0 , .  3420, 
5760, &c. will compleat iblar Cycles j there- 
fore if yo; know the Time when the Sun 
enters Librrt, or any other Point in the Hea- 
vens, on any one of the Years of any Cycle; 
by that you will alfo know the Time when 
the Sun enters Libra, the fame Year, in all 
other Cycles. 

. I  

The fourth Cjcle ended A. D. 1783.- 
Here we have 5760 Revolutions to try the 
ex& Length of the folar tropical Year by; 
and throughout all this Period of Time, the 
Sun will be found to enter Libra at the Times 
calculated, according to the Length of the 
folar Year being exa&ly 365 D. 5 H. 49 M#. 
Thus Iet the. autumnal Equinox 706, of the 
Julian Period, be one Pgint, and the autum- 
nal Equinox, 6466 of the bme Period, be 
the other Point.--Between thefe two Points, 
the Earth f y s  made 5760 Revolutions ; and 
by. accurate Obferer,vlation that Dr. Bradley 
madetthat Year, A. D. 1753, at Greenwikh, 

D. which 

(I) SceLettrr, NO. 4 10. 



which was the Year in Connettion with 6466, 
of the Julian Period, the Sun was obferved 
to  enter Libra at the Day, Hour, and Mi- 
nute it did 5760 Years before, and Calcu- 
tlations, according to this Length of theyear, 
will be found to agree with the Obfervations 
made every Year throughout this Period, and 
alfo 311 fucceeding ones. (m) Is not this De- 
monitration, that this Length of the Year is 
perfeCtly right ? 

In Order to underfiand fome Parts of thefe 
Letters the better, I h a l l  give a Defcription of 
the patriarchal or ifraelitith Year, according 
to the Calendar of it, as it is found in the 
Scriptures, or as it was obferved by the an- 
cien t I fraelites . 

It appears clear, that the Seafons in which 
Mofes ordered the Feafis to be kept, and the 
Direaions which he gave to the Iliaelites for 
keeping them, were pointed ou* b? well 
known and fimple Cdendar; which, at that 

Time, 
{rn) SccLettcr, No. E. 
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Time, may be fuppofed to be underitood by 
all ; therefore, there was nb  0cc.Aon to de- 
fcribe it.-This Calendar &ems to be formed 
in a moil fimple, clear, and e x a a  Manner. 
'They calculated their Months q?ronornicaZly, 
by the Number of Rotations made by the 
Earth, (in Appearance) as mechanically as a 
Clock points out the Hours of the Day,- 
They did not feem to'have any Regard to the 
Motions of the lieavenly Bodies, any more 
than if they had no Motion at all.-Thus, 
we may remark, that the Patriarchs, infiead 
of being left to find out, by Obfervations on 
the Heavenly Bodies, the Length of the 
Years, whereby their Fefiivals and Seafons 
were to be calculated arid obfaved, they were 
infiruAed by a Calendar of iategrd Days, and 
@adrants, to calcblate aitranomically the 
Times appointed for keeping of them, and 
thereby to record the Ages of the Patriarchs, 
md therewith the Age of the World; this 
t h y  were to do by the folar tropical Year, 
but to record Events by Days and Months of 
the lunar.-Indeed had not Mofes, at the 
Time he ordered them to keep thefe Fefiivals 

at 
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at their particular Seafons, given them Ei- 
re&ions how to know when theie Seafons 
came, it would be very abfurd to expee it 
from them.-But he infiritBed them to mea- 
fure both the fda r  and l u n x  Year, by a cecl’- 
tain Number of the Rotations of the EJrth, 
or natural Days.-& this Maimer the Fatri- 
archs and the Ifraelites always expreffed their 
Ages, viz. by Days of rears, to fbew that 
their Years were meafured by Days.-Thus 
when Pbaronh aked YacoS how old be was. 
(n) In the Englifh Text it is, ‘‘ And Pbaroab 
(CJaid unto Jacob, how old art thou.”--la the 
Margin, you have a literal Tranflation of the 
Hebrew.--“ How many are tbe Day$ of the 
XearJ cf thy Lc;fe;” Jacob anfwered him in 
$he &me Stile-“ The Days ofmy-Tears, €5’~. 

Thus it may be infered, that their annual 
Calendars contained a certain Number of 
Rays, and that their Years were meaiivtd by 
thofe Days. 

They btw to count the Beginning of 
their 

Q Gm. XLVIZ 8, 9. 



their Days, at Six o’Clock in  the Evening, 
at  the going down of the Sun, (which it 

always did in the Latitude where Paradife is 
fuppofed to be placed, and, nearly fo, in 
Egypt and the Wi1dernefs.)-Thus, ns loon 
as the Sun was out of Sight, they added that 
Day to the former Xumber ;  and the next 
Day immediately began.-Six Days of the 
Week they were to work, which fixth D2y 
ended at the going down of the Sun that iamb 
Evening, when the Gventh or Sabbath be- 
gan’; and at the going down of the Sun, the 
Evening of the Sahbdth, their Week, or Cy- 
cle of reven Days ended, and the firi t  Day of 
the next Week began ; and, in Order to keep 
and to commemorate their. Sabbath, they had 
a holy Convocation thereon, which was their 
firit and principal Feitival. 

Their Day was divided into four Qadrants 
or war te r s ,  and had four cardinal Points 3 

the firit began at Six o’clock in the Evening,, 
and ended at Mid-night;  the Cicod thdcd 
at Six in the Morning ; the third at Mid-day, 

and 
(0) Levit XXIII. 3%. 
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and the fourth at  Six in the Evening ; when 
the next Day began.;TThis is the Method 
which Mofa ordered Time to be meafurcd 
and recorded by, and the Method that the 
Sun and Moon do it, viz, by the Number of 
the Earth's Rotations. 

Thus, notwithitanding in Appearance they 
meafured mechanically by Calendar Num- 
bers only, yet at certain Times, thefe Num- 
bers met the Motions of the Heavenly Bo- 
dies, and their Calculations turned out &rot 
nomically true.-They made Ufe of two 
Years to meafure and record Times and Sea-, 
fons by; the one by the apparent Motions 
of the Sun, (or more properly the Motions 
of the Earth,) and the other by Lunations or 
the Revolutions of the Moon; which two 
Years, being meafured by Days onb, pre- 
vented the Times appointed, at particular 
Seafons of the Year, from ever altering, and 
to prevent their forgetting or mifiaking the 
appintcd Seafons, when thefe Tranfaaions 
began and ended; Mofes ordered Feftivals 
and holy Convocations to be kept at thefe 
appointed Times, to commemorate them. 
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Their lunar Year confified of 354+ Days ; 
and was divided into twelve Months; the 
firit Month of the Year began at the new 
Moon before the Feait of Tabernacles. The 
firit Day of the Feafl of Tabernacles, or the 
Ingathering of the Fruits of the Earth, was 
appainted to commemorate the Place of the 
Sun and Moon at the Creation, and was al- 
ways to be celebrated on the I 5th Day of this 
Month, or (as expreffed in the Hebrew) the 
Moon; which was a t  its firft Appearance, on 
the going down of the Sun, after the full, in 
Commemoration that that was the Place of 
the Moon, on the fourth Evening of the 
Creatioh; as the autumnal Equinox was the 
Point where the Sun was firft placed, at that 
Time.* As has been already obferved, they 

began 

4 As this was thefir& Day that theChronology of the World commenced, 
the Iiraelites, (which is ftill comtinued amongit the Jews to this Day,) 
6~ on their Return from the Synagogue, falute n c h  other with raying, 

to a good Year mall you be writ, for according to %adition, thir io the 
w Day that Sod created the Worlif, fo it ir that on which God judges it; 
(6 and therefore (fays David Levi) (p) in our Prayers, on this F&vd ; we 

(6 pray to God, to renew unto ua a good Year."-As Trump& were al- 
ways made ule of on the firit Day of this FeaR, io it war .called the FehR 
of Trumpets, a Memoral of blowing of Trumpets. (q) David Levi tells 
US, (r) 6' that their Trumpets are always made of a Ram's Horn, in Re- 

(p) p. 7 5 . 4 9 )  Levit. XXIII. nq.-(r) p. 79. 
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began their Days at Six  o’clock in the Even; 
ing; their lunar Year began 2t the fame 
Point, and confiited of 354$ Days ; , fo 
&e firft lunar Year began, at  the fame car- 
dinal Point with the Day, and it ended at 
the cardinal Point of the next Qydrant, viz. 
at Mid-night 5 the i‘econd ended at Six in the 
Morning ; thd third a t  Noon, and the fourth 
at Six in the Evening; at which Point of 
the Day, the lunar  Year WJS cornpleated and 
ended; arid was then added to the End of 
the fourth Year, which contained 355 Days, 
whereas, the firit three of thir Cycle of four 
Years, contained only 354. 

- 

This lunar Year WJS divided into twelve 
Months, and was calculated by the Patriarchs, 
and ancient Ifraelites, by Calcndar Numbers 
ody, and continued to be fo till after the 

Captivity 

+I membrancc of ALralmn oncirng 11,s Son I L c ,  when &e Angel of the 
Lord cpiird to hiin out ot Heaven, and i d ,  lay not thine Hand upon 

“,the Lni--vd Abraham ieeing a Rain, caught by the Horns, in a 
he went and offered Him up for a Burnt O h i n g ,  ~nftead of 
our Traditions intorin us, i l l a t  happcncd on t l ~ s  Day, (s) we 

1. thcreforc make Lie of a Trumpet, made of Ram’s Horn, as a M.cmorla1 
u ai ~t.” 

(8; Gel.. XXII. 8. 9. 
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Captivity of the Jews, when they learned 
and introduced a different Method of point- 
ing out, anti of calculating this lunar Months. 
It is fuppofed they learned their Method du- 
ring their Captivity amongit tile Babylonians 
and Greeks; from' that Time, to  this Day, 
they calculate their Months by the 'Appear- 
ance of the Moon, next after the Change, 
and by 29 and 30 Days, according as it ap- 
peared ; but they never made their Months 
to contain more than thirty Days. But, ac- 
cording to the Calendar Numbers of the 
lfiaeliteo, their firfi eleven Months contained 
30 Days each, and their twelfth 24 Days 
only; and at the End of their Cycle of four 
Years, 25 Days.-& this Point, their Ca- 
lendar Numbers met the Lunations a c r b  
nomically . 

The firit D'ay of every lunar Month was 
called the Month or Moon-day; on this 
Day they had a Fefiival, and holy Convocay 
tion, as a Memorial that the laft Mont$wa 
ended, and another began,-B.y th& hnar 

E ~ WIonths 
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Months, all Events and TranfaAions were 
recorded. 

The  folar Year, (by which the Ages of 
the Patriirchs were recorded, whofe Ages 
were always niade to begin and end at the 
autumnal Equinox, and thereby to run pa- 
rallel with the Years of the World,) con- 
taincd 365$ Days; bat then this wadrant 
at the End clc thc Year, like the Lunar, did 
not come into the Keckoning till a t  the End 
of the Q\raadriennium, or Cycle of four Years, 
was compleated; fo that the firit threc Years 
of the Qxdriennium confiffed of 365 Dags 
each, and the fourth of 366.-The folar Day 
began at Noon, as it did on the fourth Day 
of .the, Creation, therefore it anticipates the 
lunar one Qadrant of a Day, as that did not 
begin till Six in the Evening.-Thus, as 
this @adrant reached from Noon to Sun- 
fetting, lo it hews us that the firit Year of 
thc World mutl be reckoned as the fecond 
o f  the Qadriennium j therefore, when we 
would know the Quadriennium of the World's 

Age, 
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Age, we mufi add I to A. M. and then di- 
vide by 4-this will always give you the 
Qadr i enn ium fought,-The folar Day was 
divided into quadrants, as the lunar, at the 
four cardinal Points. 

Hence, it may be obferved, that the lunar 
Year confitled of 354f Days, and the folar 
365$.--If we €ubfira& the lunar from the 
Colar, it leaves 1 1  Days, (the DiFerencc in 
Length between the two Years;) which is 
called the EpaEt, and is a great Means to 
diitinguiih one Year from another. 

As the two Years were carried on together, 
and both meafured by integral Days; fo they 
regulated each other in the following Man- 
ner ; the firit folar Year was one' @adrant 
and eleven Days longer than the lunar; this 
odd *adrant was occaiioned by the folar 
Time beginning fo long before the lunar.- 
The two firit folar Years contained 730% 
Days, while the two Iunat contained only 
708H fo that the EpuEt, at the End of this 

Year, 



Year, was 222 Rays; the lunar Year,being 
fo far &ort of the folar.-The firft Day of 
the Month, of the lunar Year, was OR the 
firfi Appearance of the Moon, after the'Con- 
junction, which was neareit to the autumnal 
Equinox, and came before it : Now, as the 
Moon was I 5 Days old, or paffed its Full, on 
'the Srfi Year of the Creation, lo if we fub- 
fir3R 1 5  from 22, it will leave 7 for the 
Ep&; and fo much the new Moon Year 
wiIl precede the So1ar.-The next lunar Year, 
added to thefe two, will make 1096 Days, 
whilc the three lunar con& 1062% Days 
only, which are 3 3 5  fhort of the fo1ar.- 
Now as the twelfth lunar Month contained no 
more than 24 Days, fo it over-ran the full 
Moon 9 Days ; therefore as the firit Day of 
the FeaR of Ingathering was to be on the full 
Moon which happened either upon the au- 
tumnal Equinox, or the next which follow- 
ed, they added a Month of 30 Days, and 
the next new Moon, lunar Year, began 6 
3hys after the folar Year ended. The 
Number of Days contained in the folar %a- 

driennium, 
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driennium, are 1461, while the lunar have 
bur I 417 ; to which add the Month of 3 0  
Days, 'and it makes 1447 ; which fubftratt 
from 146 I ; the Day6 of the iblar, leave I 4, 
atid fb m;lny D ~ y s  the full Mcsn, lunar Year, 
precede the nr?it f o l ~ .  

Hence it mr\y be obferved, that both Years 
are meafured by integral Days, and that the 
annexed Qgadrant was not reckoned till the 
Day was compleated, which it always was at 
the End of every four Years.-At firfi View, 
this annexed Q a d r a n t ,  at the End of each 
Year, has the Appearance as if it would c a u k  
a Confufion between them ; but the contrary 
is found to be the Felt; for it may be ob- 
krved, that the Qidrant ,  annexed to both 
Years, reaify each other in fo exa& a Man- 
ner, that it appears to be appointed by God 
hirnfelf, as the Medium or Bond of Con- 
netlion between them. 

From what has been faid; it may be re- 
marked, that take any four Years of the 

World, 
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World, the lunar Computation is not only 
included in the folar, but is equal to it. 

For firfi, every four folar Years in Sue- 
Ctfion, include firfi four lunar Years, three 
of which confiit of 354, and one of 355 
Days, whole Sum is 1417. Secondly. They 
include four lunar Epaas, three of which 
confifi of 1 1  Dnys, and one of I O  Days, 
whvfe S w 1 1  is 43 Days, w i m h  being added 
to 1417, make 1460, -!'hirtiy. They include 
four Qgaadrants, which make one Day; to 
1460 add that one Day, and the whole 
Amount of lunar Days will be 1461, the 
fdme as the Solar. 

The folar Year, like the Lunar, was di- 
vided into twelve Calendar Months ;-the 
firit eleven contained the fame Number of 
Days that the Lunar did, viz. of 30 Days 
each ; but the twelfth had 35 Days.-Thek 
twelve lolar Months began and ended at the 
fame Point of Time with the twelve Signs- 
they began when the Sun entered Libra, till 

after 
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after the Exodus of the: Ifraelitcs out of Egypt, 
when they altered the Beginning of the Year 
by God's exprefs Command, from the au- 
tumnal Equinox, to the Vernal; their fir& 
Month was altered to the feventh, and their 
feventh to the firit; 01 their Sabbath was all 
tered from the feventh Day to the fixth.4 
The Ifraelites counted thefe Months by Ca- 
lendar Numbers, in the fame Manner they 
did their lunar Months, but at the End of 
every @adriennium they met the Sun AJroO; 
nomicalh, at the fame Point of the Day, in 
the fame Sign. 

The Ufe which the Ifraelites made of the 
Months of the folar tropical Year, was for 
the coming in and going out of the twelve 
Courfes of Military 'Officers, and of the 24 
Courfes of Pricfis, (u) who waited in the 
Temple j thefe Priefis went. in and came out 
every Sabbath Day; fo that it came to the 
Turn of each Prieit (VI to wait two Covrfes in 
the Year, befides the three Feftivals; when 

all 
(t) Exod. KII. I .  

I.) 1 Chron. XXIV. 7,- XXVII. 1.- (v) n. King, XI. 6, 7. 
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all the Courfes waited. (w) They began their 
Year at the Feafi of, the Paffover, which lafit- 
ed till the Morrow after the Sabbath, when 
the wave Sheaf Was offered, after which they 
began to count the feven Weeks, between 
that and Pentecofi, or the Feaft of Weeks ; 
the third Feait was the Feait of Tabernacles, 
or Ingathering, which lafied eight Days. 
Thefe Feafis made ‘four Weeks, when all 
the Courfes waited; and the 24 Courfes 
twice over, made 48 Weeks; which, with 
the four Weoks’of the Fefiivals, make in the 
Whole 52 Weeks, with one Day for all the 
Courfes to go out and come in, will compleat 
the foolar tropical Year, which ?ontains 52 
Weeks and one Day. 

Tlqj IN T‘R 0 D uc T‘ro N. 

After the Exodus of the ffraelites, from 
their Bondage out of Egypt, they kept their 
Feafi of Tabernacles and Ingathering, ac- 

cording to Mores’s Direaions, as do the 
Jews to this Day, (x) on tbe Jfteentb Day of 
rbc &vent& Month, (from the vernal Equincx) 

when 
(w) L Chron, V. 1: - (x) Levit. XXIII. 39. 
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when ye have gatbered in ?he Fruit of tbe 
Land, yefiall Keep n F2@‘ unto the Lord, j- 
uen Days. On the&? DayJ;taN be a Sabbatb, 
and on the ekhth Day pall be a Sabbath.-And 
ye JhnN tnAe yo@ on the j r /  Dny, tbe Bough 
of good4 %-pes, and ye @all rejoice before t& 
Lord your God;\ ye pall dwell in Booths fmen 
Days. 

It is worthy of Obfervation, (fays Mr. 
Kennedy) (SI that when the Jews celebrate 
the Feaft of Tabernacles, as above diretted, 
in Remembrance of the Creation of the World, 
which they never fail to do at the appointed 
Seaion; they celebrate at the lime Time, 
not‘only the Birth-day of the Wofld, but of 
the promifed Me&& too, who was born on 
the firit Day of the Feaft of Tabernacles, and 
circurncifed on the eighth, or great Day of 
the fame.-But as this is a Seafon of the Year, 
contrary to the general received Opinion,’ 
when Chriit was born 5 I fiall endeavour te 
find the real and true Seafon when that hap- 

F pened. 
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pened.-Xn order to do this, let us examine 
the Scriptures, and try what Afifiance may 
be received from them, for when they are 
examined carefully, and with a good Inten- 
ti*, we 'often find that they contain more 
than we espeeed to find in them.-It is ge- 
nerally agreed, that the Ceremonies and 
Works of the Law were typical of thafe 
Things which were fulfilled in the Gofpel ; 
both Tefiarnents being a Counter-part to 
each other, as our Saviour told the Jews; 

parch t4e Scr$ftrre$, for in tbem ye fbink y e  
6 ~ s ~  rtermd L fe ; t h y  are which f&fy of me, 
If ye had' believed Mges, ye wuZd bave be- 
lieved me : for be wrote of' ne. + (2) That the 
Temple typified the Body of Chrifi wu are 
certain, for our Saviour hinifelf told us ib. (aa) 

The F& of Dedication of Solomon's Tem- 
ple, was kept oa ghc FeaR of Tabernacles, ( b ~  

in the feventh Mr>nth,-and on theeighth 
Ray they made a folernn Airemblp fot is8 

&&ation. If this was a Type of Chrift, 
there 
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there is no Doubt but that 3 ’was fulfilled by 
its ’Antitype; 

St. Luke tells us, (CC) That inz the Day$ tf 

Herod the King, of Jiydea, thrat a certdn 
Prig named Zacharias, oftbe Cour-  SfAbia. 
And it came t o  p a j ,  tbat as jion a.s tbe Days 
of bis MiniJZration were accomphted, tbat be 
departed t o  Ais own Houj; and that eter 
tboj  Dqs, his W$e ElizaErtb, mxeived dtzd 
hid herJzffJizle Motzths- An% in thc‘Jdh 
Month, the An@ Gabriej was&t from God, 
t o  a Virgin, and faid unto der-bbebokj thy 
Cot& Elixadctb, fir has a@ conceived a Son 
in.ber ,old Age, OIM’ tbis i$ the JxtS Month 
with ber. 

In order to know the Seafon of the Year 
when this happened, St. Luke tells us, that 
it was direRly after Zatbarks’s Days of Mi 
nizratim were accompMhed-.Arrd that Zu- 
chrias ms of the Cmrfe of Abia.-And in 
Chroniak8 W) we M e  informed that A& be- 

longed 



loriged to the eighth Courfe. -Now the 
%ells began there Courfes of Minifiration 
after the Sabbath (which followed the Paff- 
over) wae over.-During the Feat% of the 
Paffover, or Feafi of Unleavened Bread, 
(which was h e n  Days,) all the Courfcs of 
the Prieits, minifiered together.- That the 
Beginning of the fifty Days, between the 
Feait of the Paffover, and the Feait of Weeks, 
was to commence on the Morrow after the 
Sabbath, when the wave Sheaf was offered ( ce) 

ib that the firit Courfe were to begin their 
,Miniitration on the fecond Sabbath after the 
Paffover, which was ( f f )  Jehaj,rib; the fe- 
cond Jedrriah ; the third Harim; the fourth 
Seurtk; the fifth MilclS&b; the Gxth Alga- 
ma'; the feventh Hizbdex-the next Week 
came the F d  of Wceks or Peatccok- 
Hence the Courfe of Abiab, (which was the 
cigbth) did not come in till the Week after 
Pcntecoft.-Now if we count the Weeks 
fhey will be, the Paffover two Weeks, be- 
tween that F d  and PcntecoR &ven Weeks, 

Pentecofi 
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Petitecoil one Week, and Abia, 
after, one Week; in all eleven Wee 
that the Week after his Minifiration m a  
'be the twelfth after the Pairover Day.-Sub- 
'era& 12 from 52, the Number of Weeks in 
it folar tropical Year j and &eft wilq reqain 
40 Weeks, the exaR Time of Geitation, to 
which add one Day for the Day of the Birth, 
and that will bring it to the Pa 
when John Baptift wae .bora? 
fix Months, (the Difference between.. &e 
Conception of Elizabeth, and when the An- 
gel Gabriel was fat to the Virgin) and $ 

-will bring it to the 15th of the feven@ 
Month, when Chriit was born. 

' ,  

Now muItiply the 40 Weeks by 7, and 
the Produtt will be 280; add I for the Day 
of the Birth, and it will make 281 pays, 
(as thefe arc lunar Months) fubfkraA e66 
Days for the nine Months of Geflation, and 
the Remainder I 5 will cxprcfs the true aifro,. 
pomical Day when the BaptiR and Mefiah 
werre born.-John the Baptiit was born on 

thq 
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tke 15th of the firfiMonth, or Paffover Day, 
and the Mdiah on &e 15th of the feventh 
Month, *hen the Fai l  of Tabernacfes corn- 
me web. 

i 

The vulgar Era of Chriit's Birth was not 
fettled till A. D. 527, when it was done by 
Dionifius, a Roman Abbot, CInce which it: 
has been generally received and followed by 
Chrifiians. -Had this Era began in the Time 
of the Apofiles, there is noDonbt but it had 
barn right, but as it did not become an Era 
til€ the fixth Centov, it is hot at all to be 
woncfered at, if it ihould be found to be not 
exadly right, as it certainly is not.-As there 
is no Certainty in Chronology, without it is 
confirmed by Afironomy, I hall endeavour 
to feule itaccording thereto. 

We arc told in the Gofpel (E) that €hrift 
was born while Herod was King of Judea ; 
who fought to kill Him, as foon as he heard 
of his Birth; but 3$i'iB, being warned of 

Goa, 
(gg) Matthew 11. 16, 
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God, fled into Egypt with him, where be 
remained till he heard of Herod’s h t h ,  
which happened in the Year 47xx of the 
Julian Period; but the vulgar Era, fettled 
by Dioniiius, makes his Birth to have hap 
pened in the Year 471 3 of that Era. 

70/2phuz informs us w) that Herod died in 
-the 26th Year of Augdus Caefar, and a littla 
before the Paffover, and that there was an 
Eclipk of the Moon during his lait 1llnefs.- 
Now, if we calculate that EclipE of the 
Moon,,it mu& fettle aftronomically the Year 
when Herod died. 

This Eelipfe is not to be found mop@€ 
the Catalogue of Eclipfes, but Mr. Fergufon 
( ~ 1  fays, ‘* It appears by our Uronomical 

Tables to have been in theyear of the Ju- 
‘‘ lian Period, 4710, March 13th, at 3 
u Hours pafi Mid-night, at Jeru&em.”- 

At the End of this introdudion WI I: &ali 
add 
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add a Calculation of this Eclipfe, by which 
it will a p w ,  that Mr, Fergufon has made 
a Miftake*of one Year in his Calculation, for 
you mag obferve, from my Calculation, that 
this Eclipfe muit have happened A I P 47 I I 

and not 4710, and that i t  happened accordd 
ing to Mr. Fergufon's Time, March 13)  
N, S. 3 H. 40 M. 33 5. It could not be 
on the 13th of March, 4710, becaufe the 
Full Moon, in that Year, happened on the 
23d Day of iMarch, infiead of the I 3th, when 
the Moon's Node w a  too far Diitant, at that 
Time, from the Sun, to caufe an EcIipfc. 

As it may be obferved from thefe Calculati- 
ons, that our Saviour was born on the firit 
Day of the F d  of Tabernacles, in the 26th 
of Aaguhs C&r, on a Sunday, the feventh 
Day of the Week from the Creation, in the 
Year of the World, (according to the Mofaic 
Chronology) 4005, about five Months be- 
fore Herod died, which 'j%Jph~ tells us was 
a &de before the Pdmer Day, or the 14th 
of Nifan, which happened that Year on April 

I f ,  
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’y 1, of the Julian Calendar.-This correCts 
the vulgar Era, two Years and 89 Days: It 
was then propofed to bring the Beginning of 
the Ye.ir, from the autumnal Equinox, 
(nearly the Place it  had got by irregular In- 
tercalations,) back to the Calends of Ja- 
nunry. 

Soon after the Feafi of Tabernacles, when 
Chriit was born, and Herod fought his 
Death by ordeting all the young Children in 
Bethlehem, of two Y&rs old and under, to 
be flain; Jofeph carried him into Egypt, where 
he remained till after Herod’s Death, which 
happened about five Months after. 

As the Reader may be defirous to know 
the Reafon why Chriitians kept the Feftival 
of Chriit’s Birth, at the Winter Solitice, in.+ 
itead of the Autumnal Equinox, which ap- 
pears to be the true Seafon; and, as Hiitory 
is filent hereon, I ihall give the moil pro- 
bable Account I can concerning i t - h  or- 
der to do this, it appears proper to examine 
the Method of recording Events at that 
Time. G I A  
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In  the firil Place, it mufi be obferved, 
that the Romans were Maiters of the then 
known World, and that they obliged all the 
conquered People to obey their Laws. 

Forty-fix Ycnrs before the vulgar Era, 
Julius C&r, findi11g great Inconveniencies 
to proceed from the Irregularity of the Ro- 
man Calendar then in Uk, which was of a 
lunar Year, and required an Intercalation 
every Year to make it agree with the Solar; 
and that by the bad Management of the Pon- 
t$ceeJ, who had the ordering of it, the Ca- 
lends of January were got from the Winter 
Solitice, (to which they had been placed by 
Numa, about 560 Years before,) nearly to 
the autumnal Equinox; he therefore, to 
make a more perfee Calendar of the Year, 
called to his Aflifiance an Afironomer from 
Alexandria; who, in order to put the Sea- 
fans into their right Places, very canfully 
obferved the Sun's Place in the Ecliptic ; and 
by reckoning the greater Part of O&ober, 
November, and December, twice over, he 
effe&ted k-Thus, when by the old Calen- 

dar, 



dart the Year WdS got to the Calends of ]a- 
nuary, he brought it back and began it again 
nearly to the autumnal Equinox; by this 
blc!~ans, tha Wintcr Solfitice of the new Ca- 
lendar, (zs Owidbforrns US,)* was made the 
Point where the' old Year ended, and where 
the new m e  began! 

Other Roman Writers alfo inform us the 
fJme; but PZiny and CoZume&z tell us, that 
the Calends of January, with the other Equi- 
nox, and the Solfiices, were placed in the 
8th Degree of each Sign, and were much 
perpIextd to account for it ; but the Fa& ap- 
pears to be, that the Alexandrian Aftronorner, 
finding that the Equinoxes had preceded the 
Calendar Meafure, hc ordered the Beginning 
of the political Year to be placed in the 8th 
Degree of Capricorn, infiead of the fir& 
thinking thereby to place the Calendar Com- 
putation where it might agree with the Solar. 

About ten Years before our Saviour was 
born, 

D V I . .  

, 

a .Emma nomi priw 4 vctmtpc NovrJmr Ami, 
p*pkn cap'unt P h a h  ct Alrnw 4cm. 
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born, they found that an Error had been 
committed, by adding the Day of the Le:p 
Year to every third Year, infiead of every 
fourth,whereby three fupernumerary Days had 
got into the Calendar ; but by AuguJI CRfir’s 
ordering that no Leapk’ear f l ~ t ~ l d  be again put  
into the Calendar for the twelve Years next en- 
[uing, brought it right again ; and then ima- 
gined that the Calendar wbuld never more 
want any farther Cor.re&ion.-?’his was be- 
lieved fo late as the Council of hice, which 
was held, according to ,vulgar Era, A. TI. 325. 
For by d y j r  pzlchal Canons, they etrpneoufly 
fixed the zr i t  of ‘March for the Sun’s En’try 
into the Eyuinu&ial Poitit, and took it for 
granted, that it wouid bc iniinoLcably fixed 
to that Day of the Juliari C‘alendar.,~For it 
does not appear th# Afitonomirs were capa- 
ble of obferving the exa& Time of the Sun’s 
entering the EquinoQial Points, till f’cho 
&-ah, by his Improvements in Aitronomy, 
did it.-After this Reformation by Julius 
and Augufius Caefar, to prevent Confuiion 
by different Calendars, Strauchas informs 
US, (11) that revere Laws were made to puniih 

=Y (11) Book XV. Chap. 4’9 (Salt’s Trmflation.) 
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any people who did not conform thereto, or 
who mlde Uie of any other. 

Now the above was the State' of Calendar 
Computation at the Corning of Chrift.-All 
the Koman Empire knowing 'what .Pains 
Julius Cgdir had taken to fet all the Seaibns 
in their true Places, and to make A true Ca- 
leridar of the Year, it would have been itrange, 
and have the appearance of great Obfiinacy, 
for any one to have aCted in Cootradi€tion to 
i t ;  and therefore, the Chriitians, no doubt, 
did conform to it, and made Ufe of it; for, 
it was one of the Principles of Chriflianity, 
taught by St. Peter hidelf, (mm) '' to fubmit 
'' themlelves* to every Ordinance of Man for 
cc  the Lord's Sake, whether it  be to the 
'' King as Supreme,  or unto his Governors." 

. _ .  

Thus, it may be obferved in what a State 
of Confufioa the Calendar Computation ,had 
been in, about the Birth of Chrifi ; and what 
Pains had been taken, by the Roman Em- 
perors, to fet it upon a right Foundat$n.- .,* 

Hs 
(mm) I, Peter, 11. 13. 
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He was born amongit the Jews, who, with 
the Patriarchs and Ifraelitcs, from the very 
Beginning to this Time, hare always be- 
lieved, that the Crzztion happned at  the 
Full  Moon r-eareft afrcr the Autumnal Equi- 
nox, and that the Feaft of Ingathering was 
appointed by God, and ordered by A \',f A ?  es to be 
kept in Commemoration of it.-The Fezit of 
Tabernacles was ordered to be kept at'tlie 
fame Time; but as that was to be a Memo- 
rial of their Deliverance from the Egyptian 
Bondage, when they dwelled in Tabernacles, 
fo they were ordered to drefs their Habita- 
tions with green Boughs, to commcnmrate 
i t ;  Chrilt being born amongft the Jews, 
on the Day of this Feaj?, the Chrifiians 
dref3kd their Houles all0 with green Boughs, 
f ir  a Memorial that ChriA was born on that 
Day. 

Now as Chriit was born on Nm Tear's 
Dq, and as St, Paul tells us (00) that in his 
Time, st there were many unruly and vain 
f' Tdkcrs and Deceivers, efpeckdly they o f  

'' the 
(nu) See P. ti.- (00) Titur, I. 1 6  



the Circumcifion,” (foon a& which the 
Circumcifion and Uncircumcifian fe-tcd 
themfelves from each other) ; it would have 
been aftoniking had the Chriftiaas obferved 
their Sealons by any other Calendar than that 
which Julius C;Ef&r and Augufiua had taken 
fo much Pains to make compleat: But though 
they kept the Feftival in Commemoration of 
the Birth of Chriit, on New  year'^ Day, ac- 
cording to the Julian Computation, yet fiill 
they continued their Cufiom of drefing their 
Habitations with green Boughs, to h o w  that 
it was on the Feak of Tabernacles that H e  
was born.-It may be obrcrved, that they 
alfi. fettled every other Feaft and Fefiival ac- 
cording to the Julian Calendar.-The Names 
of the twehe Signs begin in the Latin Lan- 
guage, it appears probable they were given 
to them at this Time.-For though they art 
the fame with the fololar Months of the IE 
raelites, yet the Knowledge and UE of them 
w e n  almoit loft.-ft does not appear that 
any People befides the Jews and Greeks made 
Ufe of the folar Year, all others had the lu- 
nar, with Intercalations; this was Numo’s 
Year. For 



For the Reafons before-mentioned, Julius 
Czfar, with the Afiiftance of an AIex'andriarl 
Affmnomer; altered it  to the folat; and they 
then believed they h:d fettled the Calendar 
in fo exaR :i ktmccr,  that the Seafons would 
a l w d y q  thereafter bL- kept to their true Places. 
The Ii'raelites diitinguihed their iblar Months, 
as well as their lunar, by Numerals ; but, it 
ferns, (as Julius Czfar was not willing to 
make lo great an Alteration in all the civil 
Months, as to make theni to tally exaktly 
with. the Signs in the Heavens,) that the 
Afkbnomer gave Names to the Signs, ex- 
preave of the Seafon of the Year which they 
pointed out. 

. Thus A&$, $he R ~ M ?  the Point when thc 
Sun enters the Vernal Equinox, was repre- 
iented by a Ram, the Horns of Animals be- 
ing always made Ufe of to h e w  ttze Strength 
of the Sun; f i  the Ram, the Head of the 

.Flock, was a proper Emblem to exhibit to 
ued by his Horns, the intreafing Strength of 
the Sun's Heat, 

The 
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The nd was Fuutz~s, the Bull, .the firong- 
.ea  of "dl damefiic Animals ! who, together 
.with his Horns, gave us a proper Idea of the 
great Strength of the Sun, while it paffed 
through this Sign, which it entered about 
the 13th af April. 

The 3d was Gemini or Ywim, informing 
us, that at the End of this Sign, the Heat 
of theSun,  and his twin Brother, the cold 
Ether, then bore an equal Share in the Go- 
vernment of Nature. The &UR ended thie 
Sign about fune 2 I ,  when 

The 4th began, wvch' was repdented by 
Ccincer, a Crab, to inform us, that as &e 
Crab went backwards, whilit other Animals 
walked forward, fo this Anima& exhibited to 
us the retreating Power of the Sun at this 
Seafon. 

Thc 5th is Zteo, the Lion, the moft power-l 
fd Be& of the Foreit! and is very apr&ve 
of the violent Heat of the Sun, whiiil it 
pares through this Sign, which it caters a- 

H bout 



bout July 2 I .--Notwithftantling the ARro- 
mmer did aot ad-' the civil Manths, to be- 
gin and ehd according to the Sigm in the 
~ ~ v e r r s ,  -yet he named one of the& MQnths, 
which mfwered nearly to this Sign, ~ G & u J ,  
in  Honour t a  hi5 Patron 7ulius Ccr?Jaar, letting 
us know, that as the Heat of the Sun w a s  
then at the greateft, fo it commemorated the 
g&t& Empeiur of the World. 

The 6th Sign was Virgo, teprefented by 
a :yo&ng Warmin, irlto w4aic-h the Sun enters 
about the 22d of Augufi: a y a n g  Woman 
grown to Puberty, is the Initrumcnt by 
whi& tlre increafe of the Human Species 
is btougkt forth! during this Sign, the 
Trees -~ml Vegetables produce their Fruit 
and &&'-3?ence, the A2ronorner though 
it proper M exhibit the Reign of Augufitus 
Caefar; in whAe 3 itne f'edce and Plenty 
reigned,' and Arts and Sciences flourihtd. 

The 7th is Libra, Ehko which the Siin &I- 
tem'kbut S q t .  12d,  where oneYeai ends, 
and another .begins! Here ail0 the Twia- 

Brothers, 



Brothers, Heat and Cold, ballance p c h  other; 
what can more properly rcprdent thele @an 
a Pair of Scales ? 

The 8th Sign is Scorpio, a Scorpian ; a 
deitrutkive 'Animal I who docs its. Mifohief 
by his hinder Part or Tail ; reprelenting to 
us the Injury done by the cold &her jiZZ~w- 
ing the departing Heat.-The Sun 'enters 
this sign about O&. 22,' arid on Nov. 21 
come6 

The gth, Sogittarim, the Shooter,' to ex- 
hibit to us the great Power of the coZdEtber, 
during this Sign ; which greatly hurts, kills, 
or deitroys a large Part of the ProduCtions of 
Nature; whofe Arrows are fo fubtile and 
piercing as to enter' the Pores of all 
Matter. 

T b g  loth Sign is Capwicot.tzrcg, a horned 
Goa!; BR Animal who gets his living by 
climbkg #ills and Precipices I .A  very pro- 
p a  Embiw to rcprekat the, riGag Strength 

of 
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of the Sun ! which it begins to do about the 
21fi of December, when the Sun enters this 
Sign. 

The I I th is Agunrius, reprerented by flow- 
ing Water, to denote this watery Seafon. 

The 12th and lafi is P$a,  Filhes; the, 
mofi prolific of all Animals ! wprefenting to 
us the approaching Fertility of the Seafon ; 
when Seeds and Plants are made to vegetate 
by the growing Power of the Sun. 

From the above Account of the Signs, i t  
may be remarked, that Heat and Cold were 
then believed to be the Agects which go- 
verned the Mechan$m of Nature.-In this 
they agreed with- the ancient Philofophers ; 
for Plat0 tells us, " that they maintained 
'c that F i n  and Heat govern all other Things," 
and '( that Fire expands all Bodies outward, 
6' and that Air compreJc$ them together in- 
" ward, and'counteraCts the iithf'na!Fire / By 
'' the ~bgty of tfip~e ca*s a perpetiiltir- 
46  culation is kept up." Thefe, (fays he), 

. 6 6  arc 
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( 4  are./kmihPy and caioperating Cadis; which 
(c God makes ufe of as his Minifiers." And 
Ciiero, in defcribing the Tenets of the an- 
cient €'/aton@, does it in the -following 
Words. -" .De Nutwd autem ita dicibatlt, 
' r  ut earn dividerent in Res dum: ut alterit 
6 6  eRet eGciens, altera autcm, quafi Suic 
" prebenr - Seque enirn Materiam ipi'am 
I' coherere potaiTe, fi nulld vi  continerotur t 

neque vim fine aliqu6 IvlateriA.-I1IJ J n i t h  
c c  Elementif dicuntur, e quibus Aer €3 Ign;f 
'' movendi vim habent & JeffiCiefldi,' reliqua: 
'c Portes acc$iendi & quafiputhndi, lfpuam 
'& dico, & Ttrram." h a d  Qaeft., lib. I ,  or 
in E.nglifli -thus.-" That they divided Na- 
'' ture into two Parts, one of which w a  
" udive, and the other pu&w.--TEey held 
" it impoffible for Bodies to cobere, d e &  
" they were kept together by fome Force; 
'c and,that it was neceirary this Force kould 
'<,be exerted "by@m $lattcr.-In di f l ingu ib  

e; Everal- Ufes of,the Elemznts, they 
to'&- and Fke, the Power 05 

ktiiqn, . and cai$ng Effedtts ; 
I' E a d  



‘‘ &rtb Water a P@ivet+, or DiCpoG- 
tion to receive thair Imprefions.” 

@e we are taught the Doarine of an- 
q b t  Philafophers ; which they received, by 
Tradition, from their Ancefiors, and from 
he ir  Obkervations on the phmomez?& of 
Nal;we+-Perhaps if. we diveit ourle’elves of 
&e Pzejudjces imbibed by our Education, 

&all find it to be true.--It is probable, 
that thefe Philofophers received their Tra- 
ditions from Noah and the Patriarchs, as it 
svzpkarr to be the fame taught by Rlofes, who 
informs us, (PPI that God created the Heavens 
and the Earth ; <‘ that the Hemem and Skius 

were in continual ConJdi’, Motion, and 
ExpmJon 3 to which he gave the Name of 

LI the P k m ,  the DfioJm, w  governor^, 
4g under God, qf all Nature.”We are told 
in Samuel, tk) that the Vegetable is pu@ed 
WSrt of the Earth by a @inin8 Lkht oad by 
Ratit; and in the 19th P f a h  -we are infor@- 
ed, tbat the Mecbunical C+CU&~*#J of th? 
peateas reprcjnt the G I ~ ~ Y  o)* God; snd tbe 

Firmament 
(pp) Gcn. I. Chap I.- (qq) 11. Samuel, XXIII. 4. 



I n  regard to the Death of ’Cfitift, it is 
agreed, that he died on a Friday, the Full 
Moon Day, on the 14th of Nifan.--Hende 
it is no difficult Matter, to calculate the Year 
when &is hsppmed ; as, two Pafloocr Dais 
contd not happen on Y Friday for many Years 
following. 

The.Time of this Paffover, or the Death 
of the Mefiah, was foretold by the Prophet 
Daniel, 562 Years before. (rr) In the firit  
Year of the Reign of DariuJ I. Daniel pro- 
phCitidP 4 4  That fwenty Weeks (of Pears’) 
J c  am deterafhd ilpon thy People, and upon 
“ thy b l p  City, to finifh Tranf’grenions, 
IC  and to &e an End of Sin, and ro m&c 

‘‘ Reconciliation 



Reconcilintim for Inrquity, and to bring 
" in everliiting Righteoufnels, and to k a l  
'6 up -the VGon and Prophecy.- Know 
'6 therefore that from the going forth Qf the 
 commandment, to refiore and bnild. J+ 
'' rufdlem, unto Mefiiah the Prince, ihall be 
h e n  Weeks j &d three-kore and two Weeks 

s e t  h i l l  be built again.-And after 
*.( three-fcore and twoTWeeks, h a l l  Meffiah 
".be.cut off, but not for I-Iimfelf.--And the 
6' People of the Prince that h a l l  come, fhall  

Qmy the city and &e SanBuary, and he 
all confirm the. Covenant with &any for 

'*e gne Week ; and in tije mi@ of the Week 
" he fhall caufe the Sacrifice and the Obli- 

gation to cedre, and (as in tbe Margin) 
rnents &all be the Xdds of 

Jy2pIJu~, who ws a Jew, and lived to iet 
thefe Things accomplithed, could not help 
giving the Prophet Daniel, .tht following 
Q=ka&er, (tt) $' That Daniel did not only 

f-11 Things t o  coqe, which was common 
" to 

[tt) Jofeph, lib. X. C. l e .  
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4' to him with other Prophets, but alfofipf a 
" for their coming to pafs."--We did 
not only foretell the Calamity that befe11 our 
Ndtion, from Aniiocbrcs, before it happened; 
but he alfo wrote of the Dominion of tbc 
6' Romuns, and of the great Defufation they 
'6 fhould hereafter bring upon the People." 
And St. Matthew tells us, That the 
" Difciples came unto Jefus privately, faying, 
6 4  when ha l l  thefe Things be," Jeius an- 
[wered, I' When ye therefore fee the Abo- 

mination of DeColation fpoken of by Da- 
g'  niel, the Prophet, Jand in the Hob Place, 
I C  (whofo readeth, let him underitand.) Let 
'' them which be in Judea, flee into the 
*' Mountah-For  then h l l  be great Tri- 
'' bulation, fuch as was not iince the Begin- 
" ning of the World to this Time -And 
" they hell  fdl by the Edge of the Sword, 
*' (ww) (in Number I,IOO,OOO, fays JoJpPSus) 
'' and' they hall  bi3 led Captive, (in &umber 
"Jays J@pPbu~, 97,000) into all Nations, 
" and Jerufalcm h a l l  be trodden for inhabit- 
(' ed t!y Gmtiles) until the Time of the Gen- 

I t' tiles 
. (uu) Matthew VXV, ), 15, md rr,-(ww) Luke =I, sk 
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“ tiles be fulfil!ed.”-Ver. 32, ‘‘ Verily 1 
“ Oy unto you, ibis Generation ha l l  not pds 
I‘ until all be fulfilled,” which it was in the 
70th r e m  Oftbe vulgar Era. For 

Jofrplius, who WAS a n  Eye ‘iiJitnefs of the ,  
iniiErab!e Dzfolation by the Romans, tells 
us, (XX) of the Accomplifl~ment of all thefe 
PrediAioiis ; when Titw laid Siege to the 
City ; u lien Jerufdleni w;1s encornpaired with 
the [Roman) Armies; when they can a 
Trench about it, :.nd enclofed it in on every 
Side; and when they caufed the daily Sacri- 
fices and Oblatians to ceafe; and when 
Titus’$ Soldiers, in  Spite of all his Endea- 
vours to prevent it, fet the Temple on Fire ; 
and whiiit it was in Flames, they fet up the 
Standards of the Legions, on the Eafiern 
Porch, and there they iacrificed before them 
after their idolatrous iManner. He  alfo re- 
cords the Month and Day of the Month 
when Jcrufalern was taken and plundered, 
and the Temple defiroyed ; and remarks, that 
the fecond Temple was burnt by theRomans 

the 
(XX) Lib. XI. Chap. 45 .  
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the fam!: Month, and Day cf the LMonth, on 
which the firft Temple was burnt by the 
Babylonians. Lib. VII. Chap. 9, io. 

Sixty-three Years after Daniel hnd made 

for the Return of the Jews, and for the re- 
fforing the Polity of Jerufalem, both civil 
and cccleiiaitical, Artaxerxes Ltngimanus gave 
forth, (in the [eventh Year of his Reign, 
A. M. 3550, which anfwers to A.I.P.4256) 
his Decree and Command to Ezra, the 
Priefi, (YY) '' to go up to Jerucdkm, and with 
" him all the Priefts and Levites, and all the 
c' People of Ifrael, which are minded of their 
" own free Will, to go with him, and to 
(' carry in his Hand the Silver and Gold, 
" which the King and his Counfellors had 
'r offered unto the God of Ifrael, and all the 
'( Silver and Gold, the free will offering of 

the People and the Priefis, and whatfoever 
'' more hall  be needful for the Houfe of thy 
cc God, which thou ihalt have occaiion to 
" beitow." 

Now 

the above Prophecy of the Commandment, 4 

a 

by) Ezra VII. a i  to 27,  



Now let it be obferved that the feventh 
Year of the Eeign of Artaxerxes, begins and 
ends afironomically at th'e Vernal Equinox, 
as all Kings Reigns recorded in Sci-i~tu:e,  
after theExodus of the Ifraelites out of Egypt, 
do.-Here begins the f i r i t  Poitit c ~ f  the Pe- 
riod of 70 Weeks, or 490 Solar Yedrs, con- 
taining 365 D. 5 €3. 49 M. each-and we 
are informed by Mofes, (2.1 that t h y  num- 
bered by Sabbdths ut Ycm.  / 

Now the& 490 Yeas begin in the iblar 
tropical Year of the LVorld, 3550, when the 
Gxth Year of thc Reign of Artaxerxes Longi- 
manu?, King of Perfia, ends, and the fcventh 
Year of his Reign begins.-Now if to A.M. 
3550 the 490 Years are added, it will make 
pqo ,  the Pairover when the Mekah was 
cut off, as is proved by the Calculation at the 
End of this Introdu&ion.-(l) Alfo, as tbe 
Mofaic Chronology places the Creation in 
the 706th year of the J u l i a  P t l d ;  fQ, if 
we add that Number to it, it W i l l  ihew US 
that it was the 4746th Year of that Period 
when Chrilt fuffcred. 

Ezra 
(2.1 Levit. XXV. 8.- (1) Page . 



Ezra informs us, (SI it was in theMonth 
of Nifan, in the Beginning of the ieventh 
Year of Artaxerxes, in the Eolar tropical Year 
of the World, 3550, when he k t  off from 
Babylon to reflore the ecdefiaftical and poli- 
tical State of Jerufdem.-And as may be ob- 
ierved by the Calculations at the End of this 
JntroduAion, i t  was on the 14th 06 NiOn, 
A. M. 4040, jufi 490 Years after Ezra re- 
ccived this Commandment, that the Mefiah 
was cut off A.I.P. 4746, on the 3dof April, 
on a Friday, in the 19th Year of the Reign 
of Tiberius CafAr, when Pontius Pilate was 
Procurator of Judea ; when Daniel's Prophecy 
of feventy Wwks was completed, by the 
Death of Chriit, who died on the Crofs, OR 

the Day, Hour, and Minute that the pafchaf 
Lamb was ordered to be Slain; for God di- 
re& it to be killed on the fourteenth Doy of 
tbe Montb, brtween fbc iwo Evenings. (4 

That the exaA Time may be known when 
the pakhal Lanib was ordered by Moks t9 

be ilain, I will give you the Time according 
to, 

(a) Ezra VIIF (9) EmL XII. 6. 



to DavidLevi, who cannot be fuppofed to 
give a partial Account of it in Favour of 
Ghrik-He tells US (4) the Manner of fo- 
lemnizing the Paffover while the firft Temple 
itood.--" It mufi be obferved, (fays he) that 
'a the Lamb w3s to be without Blemih, a 
'' Male, of the firit Year, from the Sheep or 
*' the Goats, and brought to the Temple, 

and there to be killed on this fourteenth Day 
" of Nilin, tietween the two Evenings, that 
" is, according to the common and very an- 
6 6  cient Tradition, betwixt the Time of the 
'' Sun's declining from his Meiidian Alti- 
6' tude, till three o'clock in the Afternoon, 
'< and from Three till Six : after which, the 
'6 Sun going below theHorizoon, the fifteenth 

Day commences."-St, Matthew ' 5 )  and St. 
Mark (61 both tell us, that Chriit gave up 
the Ghoit the ninth Hour, which was at 
Three o'clock in the Afternoon, or between 
the two Evenings, the Time precifely when 
the pafchal Lamb was to be ilain.-Thus, 
Chrift died on a -Friday, lay in the Grave a11 
Saturday, or the Jewifh Sabbath, and was 

raifed 
(4) Page 45.-(5) Matthew XXVII. 50.-(6) Mark XV. $4. 



raifed again on Sunday, the Morrow after the 
Sabbath, when the original feventh Day was 
again refiored, and kept as fuch by Chrifians 
ever iince, which was the Day appointed to 
wave the Sheaf before the Lord, explaining 
and fore-hewing the RefurrtCtion, which 
both our Saviour (7) and St. Paul tell us was 
typical, and gave us an Idea of i t ;  fix as the 
Grain was the firfi Fruits of the Earth, io 
was the Refurre&ion of Chriit the firR Fruits 
of the Spirit, 

’I he ‘firit Chriftians were Jews ; therefore, 
in order to keep a Memorial of the Birth of 
Chriit, which happened as has been obferved, 
at the Feafi of Tabernacles; they took the 
Boug5s ofgrten Tms, to drefs up their Houfes 
and Churches, or Places of Worfhip, in the 
fame Manner as the Iiiaelites and Jews were 
commanded and ufed to do, and to dwell 
therein, and to rejoice therein, till the eighth 
Day, or Chrift’s Circumciiion, or of the great 
Feafi.--cs) This Cullom, this Memorial of 
the Birth of Chriit, has been kept by Chrif- 

tians, 
$1 John XII. qr and Corint. XV. 96, r g  06.- (8) teVir. XXIII. 89. 
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tians, without Interruption, from the Birth 
of our Saviour to this Time; and though 
now alrnofi (eft 06 except in our Churches, 
and amongft the common People, who do 
dot think it Superfiition to commemorate the 
Birth of Chrift; but our fahionable Gentry 
are now fo wife in their own Conceit, tqj 

that they think it Foolifhqefs to belizve any 
Myfieries a t  all; ahd Superfiition to make 
ufe of Memorials or Ceremonies,-They are 
alfo fo charitable to give the Name of En- 
thuiiafis to all thofe who do ; believing no- 
&ing but what they can explain, according 
to their own Reafon or Imagination.-But 
this is contrary to the InitruAion which St. 
Paul gives us, (10) that without Controverfy, 
(Cays he) great is the Myftery of Godtinefs : 
God was maniftit in the Flefh-that by 
Grace we are f h e d  through Faith--cll) that 
Faith is the Subfiance of Things hoped for 3 

the Evidence of Things not feen, (*a) for we 
are faved by Hope ; but Hope that is feeen, i o  
not Hope. (13) 

Now, 
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NOW, as I am going to conclude this In- 
troduetion, and begin my Calculations, with 
Come critical Remarks on the Holy ScriptuPcs, 
let the Reader join with me in Prayer to our 
God Jehovah,. that he will open our Eyes, 
that we may behold wondrous Things out of 
thy Law, (14) and that his Holy Spirit rn* 
a6R us with Grace, whereby we may fervc 
God acceptably with Reverence and Godly 
Feu. ( a i )  

&p tbs Year of our Lord, 3787, (accodbg 

In the Year of the World, 5794. 
In the Year of the Julian Perid, 6500. 

to dl6 VUlgad Ea) 

N.B. To prevent any fpurious Edition8 
being impled on the Ppblic, I fh41 bgn my 
Wupe at the Bottom of the Diagrams, and 
pt the Concluiion of the Xntrududion in each 
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Naving now concl;ded my Introdultion, 

I fh$l add i b m e  Calculations of Equinoxes, 
new, fill1 Moons, and Eclipfes% to confirm 
what has bcen obi'erved thereifi.-- All of 
thde hegin at  the Point wherein Mofes places 
the Sun and ,Moon at the Creation, and they 
come out at the obferved Time when they 
happened. Now, 

If the unbelieving De& or the doubting 
Sceptic is not fatisfied herewith, I call on 
either one of them, in the friendly Words of 
Huract, to find out one Equinox, full, new 
Moon, or Eclipfe, which do not confirm it; 
if he cannot, let him ihew Cad% why he 
withholds his Affmt to it; as the Sun and 
Moon bear Witnefs that it is as true as that 
they are in Heaven. 

The Point I begin the following Cdcu- 
Tations from, is the Autumnal Equinox, in 

the 
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the Pear 706,  of the Julian Period. The 
Sun, the Earth, Moan and her Node being 
then all in lthe firfi Point of Librq, when an 
Eclipfe of the Moon mufi have happened, 
had- they been in Bcingb-This is &-I exa& 
Point to begin my Calculations, and from 
that Point, to the preient Time, I calculate 
with a Mathematical ExaAnefs. -1 fay, that. 
Mofes, (in his Account of the Creation, to- 
gether with his Direfitions for keeping the 
FeitivaIs, in CommcilRbratioti of that .great 
Event,) has informed us, where the Sun and 
Moon were placed at that particular I n h n t  
of Titne.--If my Calculations are true, you 
mufit Admit that I received my InfiruCtions 
either from More&, or that I obtained them 
fome other Way.-Now, it  daes not appear, 
that this can be obtained otherwile than 
either by Calculation, .OI)fervation, or Re- 
velation.-As to the firfi it is impofible to 
be done; and, it could not be obtained by 
the fecond, , as there was no Human Being to 
obferve it; but  M'ofes fays, it was revealed 
by God, and to confirm his Hiftory and 
Chronology, he tells us the Places of the 

Sun 
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Sun and Moon at that. Time, which was 
2370 Years before he was born; and this 
alfo at a Period of Time, when, (as the gem 
neraiity of People think) that all Sciences 
were in their Infmcy,-Eut the following 
Calculations prow that his Relation is true, 
Is not this fufficient Evidence to p r ~ v e  any 
other Hifiorg to be true i if fo, why fhould 
Mores's Hiftory be exclpdtd? 

I have dated this IntroduBion, Sept. 22, 

A. D. 1787, which agrees with the 6500th 
Year of tho Julian Period.-This is the real 
Ddy I have finihed it; but, had it po t  been 
fo, it would have been a very proper Day to 
have dated it from ; as this Day, at 46 Mi-. 
nut- pail Five in this Afternoon, (16) the 
Earth will have made and fiinifhhed 5794 Re- 
volutions through the Ecliptic, in &e firfi 
Meridian; and in the Meridian of Green.. 
wich Obfervatory, at ten Minutes pait Four 
To-morrow Morning.--.This i s  the preciik 
Point of Time when A. M. 5794 ends, and 
5795 bcginsp according to the Mo& Cbro- 

POlOgy 
(16j Scc Page 88. 
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nology of the World.-But as M ~ f h  &r&d 

I the Ifraeliteo to meafure Time by the Sun 
and Moon jointly, (whore Motions were to 
be a Check on each other, en4 by that 
Means to prevent any Miitake in keeping the 
Scafuns) Co it was meafured by the Sun ; and 
the Seafons were pointed out by the Moon, 
1x7) Thus, as the Moon was fifieen Days old 
at the Creation, or a little pifi its Oppofition 
or Full, fo this Feait of Ingathering, (which 
was ordered to be obferved in Commemora- 
tion of it,) was not to be kept, till the t ~ t h  
Day of the Moon, naxt after the Sun had 
entered Libra.-Now, as ha9 been ob- 
ferved, the Sun will enter Libra %his Day# 
but the Moon will not be Full, or in Op- 
pofition to the Sun, at Greenwich, till Thurf- 
day the 27th Initant, at 22 Minutes pait 
One in the Mornings and the! Jews will be- 
gin their Feafl of Tabernacles at Six  dClock 
in the Evening. And with it they muit ce- 
lebrate the Birth of Chriit, who was born odl 
the firit Day of that Feaft, and circumcikd 
on thk eighth or the great Day; at which 

Time 
(17) Pfalm CIV. 
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Time the Moon will have made 71662 Lu- 
nations or Revolutions round the Earth.-- 
The Length between the& two Points has 
been rn&fared by 2 I I 62 14 Rotations of the 
Equator round its Axis, which being divided 
by 7, make 30216 VJeeks, and leave in Re- 
maiiidet 'two Days, ts which add the four 
Days UP the Creation Week, (before the Sun 
and Moan vhre placed in Heaven to meafure 
and point out the Se3fons, the Days, and the 
Years,) and it will bring i t  to the Sixth Day 
of the Week, or Saturday, regularly from 
the Creation,-This proves, befides thou hnds 
of others, *that'Sunday was the original Se- 
venth or Sabbath-Day.-The Saturdays Sab- 
bath can claim no higher than the Exodus of 
the Ifraelites out of Egypt. 

If this is not mathematical Demonitration 
that the Sun and Moon, in the Year 706, 
A. I. P. where in the Places which Mofes in- 
fsrms us ; I hall be glad to know in what it 
falls fhort of it. 

CALCULATION 
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Of the Eclipfe which happened in the Year 
471 I ,  of the Julian Period ;e which was the 
26th of Augufius Caefar, during Herod's lafi 
Illnefs. 
\ 

The Mokic Chronology places the Year 
of the Creation in the 706th of the Ju l ia  
Period; therefore if we fubfiratt 706 from 
471z, it will give 4005. The Year of the 
World anfwering to the 26th of Auguitus 
Cefar. . 

Subfirah One to find where A. M. 4004 
ends, and 4005 begins. 
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SOLAR. 
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S O L A R .  

4004 
?.< 1461 Quadrants in a Year 

A094 

2 4CJ24 

1601 6 
4004 $ - Days H.M. 

Quadrants -14 5849844 ,'1it12461 b o Jdian Years 
in a Year [ * ) 30 1 4  4 Julidn Excefs io)\  

1462430 g 56 Sun in Li!)ra, lit  
Meridian 

Add to bring Merid. of Jerufalem 13 4 --- 
14624,,0 23 oo Sun in Libra, Je- 

rufalem. 
Add, to O&. 25. 298 

-+ 
1462728 23 ao 

Julian Biffext. 4004 1462461 

267 2.3 uo 

24 2 3  00 at Jerulalem,P-M 
that i j  Sept. 25 1 I o 0,s .  

Aug.31 243 -- 
, Scpt.0. S. 

1462728 21' OQ 

178 17 58 add to bring to Aries -- 
1462907 Iti sa 

81 la 58 

Julian BiKext. 4005 1462826 6 -- 
Feb. 28 59 

L 

March 22 0,s. 29  10 58 Sun in Aries, J+ 
ruldem. 
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2 0  

'9 - 
'4 

~unations in a Year X i 2 

28 

14 

i 68 
Intermtory Lunations 5 

173 

- 
- 
1 

410 Cyoles 
a35 Lunations in a Cycle - 

so50 
630 

420 

49529 Lunations 
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LUNAR CALCULATION, A. M.' 4005. 

D a n  H. M. s. 
In 40,000 Lunationsare-1181223 00 46 40 

4 22 30 g,oooDitto -- 265775 
500 Ditto - '4765 6 54 85 

590 '4 40 35 
3 Ditto - 88 14 l a  5 

20 Ditto - 
-- 
i46S442 16 56 25 

Subftratt 1 Day for 49680 Lunations 1 

Moon full ift Meridian, Libra 1462441 16 56 25 

add to bring to Merid. of Jeruralcn si) 4 

Moonfull Jerufalem 1462442 

297 

6 00 25 

To brirlg to 06, 24. 
.LI 

1462739 6 00 25 

Julian Biffcxtile 4004 3462461 - 
278 6 00 25 

Sept.30 273 

Ott. 5 ti 00 2 5  

and one Day for Apparition 7 Fcaa of Taber- 

nacles when Chrifi was born 
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LUNAR CALCULATION, A. M. 4005. 

Day1 H. M. S. 
Moon,fiill in Libra 146~44s G GO 25 

Feb. 

March 0. $. 
To N.S.  

1 $ 5  4 0  33 
1 1  

12 l5  40 33P.nf. 
Eclipb of the Moon in Herod's lait Illnek, Marc1 1 2  9. 15 

H. 40 M. 33 S. that is March 13 1). 3 H. 40 M. Morn. 

D. H. M- 
add Half Lunation 14 18 22 

---- 
March N.S. 27 io 2 Yew 

Moon 
Apparition 1 12 rl ofNifan --- 

a8 ea 2 

of N i b  - Add 3 4  

43 22 2 

Much 31 

April a i TaiIovcr Even; 



CALCULATION SOLAR, 4. M. 4aqo. 

Of C H R I S  T's Detath on the CroJ5.S 

ulian Years 
Minutes )!.!? (i ulian Excefs 

P 

4039 
' 4039 

_I 

696 
Minutes )c60 

41760 29 Minutes 
1440 )e880 ( 

* In the firR Year of Darius, the fir& which anfwers to 
A. M. 3488, Daniel prophefied, (18) that a future DcCret 
fhould bc made for the Reitoration of the Jews, (who wen 
then in Captivity,) again to Jemfalem ; and from the going 
forth of that Commandment, to the cutting off of theMefiiah, 
fiouldbe 70 Weeks,or 490 Years.-63 Years after; and, after 

two 

(18) Daniel IX, 84, ni, 16, r7. 
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CALCULATION SOLAR, A. M."qo4o. 

OJ C N R P S  T's Dkth en the Cr+. 

11089 
1461 

4039 
- 

24234  
16156 
40b9 

(~r-- D. H. M. 
fi 5900979 f1475244 18 ) , (3)\ 30 2 0  

---- 
Solar Red&tion a475213 21 31 Sun in Xibra, i il 

Meridian 

147521'4 10 35 Sun in Libra rc- 
* ruialcm 

add to bring to J e d d e m  '3 4 - 

dtobringtoAries . '$3 17 58 

81 4 33 
Feb. 59 

M a r c h  0. 5. 22 4 33 Sun in Aries, Je- 
rufalcm 

b o  future King6 Reign, this Commandment was iffwd by 
Amerxes Longirnaws, at the r'nd of the Sixth and Begin- 
ning of the Seventh Year of his Reign, A. Me 3550, to 
Ezn, ('9) to reitore the rcclcfiaiticd and political State of 

a 1   NOW if we CubfiraOt 3550 from Lp40,  it wil 
leave t h ~  490 Years exaCtly, between ifluing that Decree, 
to the cutting off of Chrift. See Page a i ,  

(19) Ezra, Chap VII. 



CALCULATION, LUNAR,  A'%, 4040. 



CALCULATION, LUNAR, A. M. 4040~ 
- 1  
6 .  

&ys &. M. S. 
In 40,000 Lunatiaiw arc 1181n23 00 46 40 

9,006 Ditto- e65776 4 22 30 
goo Ditto- -26577 i s  26 1 5  

50Ditto- 1476 12 41 2 7  

: Ditto- 14 18 22 

i47pi4 16 ig oMoon New, i * '  Merid. Libra 

5 Ditto- 147 15 4 0  8 

--- 

SubC I for 4g68o;Lui1ations i 

1475213 16 19 0 

add to bring toMeridian '3 4 
of Jerulalem { - 

rq75ai4 5 23 MoonNew, Jeri 
e lalem, Libra 

add to bring to Aries '77 4 24 

i4753ga g 47 NewMoon i Niiin 
997 add to bring to O& 24 

78 9 47 
Feb. 59 

March 0. S. 1g g 47 1 N i h  
12 -- 

'4 21  47 

83 21 47 
March 3' 
April E'. M. s a i  4 34 Nilan, Paffover 

when Chriff died 
D w  from tha Cteation, to the 14th of Niian, when ChriR 

died. I 
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A I Mi' acict cine Calculation m~pk in-order 
t6 c~nfitm "*Rat I have obferved ; which 'will' 
alfo be. an Exp1apatio.i ta'-fome of 
ing Letters, 

. .  

In A. D. 17 15 there was a r e m a w l e  and 
total Eclipiit of the Sun, which as-f'een in  
'London, about Ten o'CEoek ia the Morning. 
According to Mr, Thi/fon^s Calculations, the 
Middle of it was ApriI.22 D. 9 H. 51 M.- 
Therefore as this Ecliple was fo well ob- 
ferved and recorded, tkese can be no Mifiakc 
about i t ;  and as it is fo certain a Point, I 
hal l  calculate that Eclipfc from the original 
Point at. the Creation, when the Moon was 
Full and in her Node, and the Sun in the 
firft Degree of L i b r o . 4  fhall then calciilate 
from that Eclipk, to the. Full Moon a next 
Thurfday Sept. 27, I 787.-This', if it comes 
out right, * will be Demonitration, 'that the 
Point we calculate from, according to Mofes's 
Chronology, is true, and that the Length of 
the Solar Ycar is eua&ly 365 D. 5 H. 49 M. 
and the Length o_f-a&U~ation 29 D, 12 H. 
44 &!Io z S. 45 T. as we have airgned it. 

M The  
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@n8 before that Time ; and it will bring it 
to the 6428th of that Period. 

ShbRra& I from A. M. 5722, to make 
the Calcuhiom at the End ot thatyear. 

S O L  A R C A L  CU L A T  IO N. 
A.M. 5 7 4 1  Julian Y e m  

I I Julian Excefs - 
6721 

Minutes in a Day I 440 

6381 
-4326 

Hours X 24 

4044 

I. 

101 1 

. 8042 - 
144.9) 4 ~ 6 4 ( 1 6  H. 

1440 -- 
864 

8640 
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5721 Julian Years 
Xi461 Qu;\&ants in a Julian Year 

572' 

34326 
22884 

5721 

9089595 6 o Julian Re- 
d&on 

43 16 51 JuliznE~c. 
in ~ Day 1 f Quadrants 

Sun in Libra, lit Meridian so89551 13 9 

178 '7 58 add to bring to Aries 

add Meridian of Greenwich 
Sun in Aries, ifi Meridian "089730 7 7 * 

10 a4 

68 17 31 

To Fcb. a8 59 
~- 

March 0. S, g 17 3t P.M. that 

is March r q  3a M, pall 5 Modmg. 



CALCULATION SOLAR, A. 1. P. 6500. A. D. 1787. 
A.M. 5794. 

5794 
5794 

'440 63734 44D 
h 7 6 0  ( 



. -493 

;A...D: 2707% 
CALCULATION SOLAR, A. I. P. 6500. 

* .  

5794 
x i 4 6 1  Quadrslits 

5794 
34764 
23 176 
5794 

Days H. -: 4)8465034 2116158ie' o ianReduen 
(a)( + 6 iq $knExccf8 -- 

2116214 
* 

5 46 Sun in Libra, I Merid. 
add Meridian io 24 P. M. 5 H. 46 M. M- 
of Greenwich 1 -- ternoon 

16 ioY.M.4  io Morning 
I. 

'Z" 

to O& 25 51r621 iZ  
211651~ 16 io 
2 1 i 6158 

e54 16 io 
e43 

i i  16 io 
N. S. 11 

2s 16 io P.M. that iaSept.33, 
ie M. paB 4 Morning 

Juliim Redu&on 

T o  the End of Auguft 

-- 
-- 

SepL 0. s. 

Sept. Ne S. 
-- ' 

Bays tincc the Crution. 
si16215 

4 - 

4)17?$448Yeu ef Quadrienium 
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I*-. 

A. M. 

B 
+mtions 42 

'. - 
94 

qntercdary 6 

301 Cycles 

'505 
903 

X235 Lunations in a CycIe - 
602 

30735 
25 

90760 Moon Full in t ib ia  

a Year 1 +12(io li5897sLynrr Years 

- 
tpm to Aries 6: - 
h a t i o n s  in 0766' fi:oo- New in Aries 
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Lkya €L M. s. 
1467078 (e41 9 00 

60 Ditto- - 55‘350 8 45.- 
8 bitto 85048 i 24 00 

17 Years are 6024 6 41 57 
P Lunations 59 88 3 

Id 138 Periods are 

4 Ditto 14 18 es 

add for yicridian Greenwich 10 24 

2089774 *9 $4 
add for O& 44. 997 

Jul ia  Reduttion, 5790 

NcwMlon, iB Mcrid. Aries eo89774 i i  50 o 

= 23 ** --- 
1 s t  93 14 

si m 14 P . M . h t k  
April 2s D. io H, 14 M. in the M o h g  

TO March 31 90 - 
April 0. S. 
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From the Eclipfe A. 17r5, New Moon Aries, and 

add 895) Lunations, to b-, to E d  Moon in Libra, 1~87. 
. I  

Days H. M. S. 
TO 707668 Lunations . 2089774 22 14 o 
add 800 Ditto-- ~3624 11 3 20 

go Ditto--- 
5 Ditto '47 15 40 

Ditto- 14 18 22 

2116219 '3 22 5 

2116516 13 22 5 
-- add to bring to.O€t. 24 297 

SubRraa Julian ReduBion, 5794 21 16258 

258 13 22 '5 
243 Calends of Jan. to theEXd of Aug. 

- '  

Sept. 0. S. 15 13 22 5 Moon 
Full in Libra 

add N.S. 11 

N. S. 26 13 a2 P. M. 
that is Sept. 27 D. 11 H. 2 2  M. 5 S. in the Qorning 

A. M. 

I 
5794 

-' 

')yk*cd Quadriennium 

2~16219 
Extra Days 4 -.- 

7)2116223 3023'7 Weeks 
(4) (Thurfday. 

By our Calculations, bdi from the miginal Point of the 
Full Moon at the Creatioa, and all0 from the Eclipfe which 
happened at London, 1715, there have beeq: 71662 Luna- 
tions lince the Moon was ptrll at the Creation, and that the 

lait will end with a Full Moon next Thurfday Morning, 
Sept. 27? at e 2  M. pail One. 

The 
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Of tlu Method madc Uj .f in t i  foregmng Cozcukrtioss.’ 

The above Calculations of Equinoxes and 
Solitices are made in a different Manner from 
the Method generally ufed;, which is, firfi 
to find the Places of the Sun and Moon in 
the Fcliptic, and then, by Equations and 
Anomilies, to make the 360 Degrees of the 
Equator to agree with the 365+ Rotations of 
the Earth, through the Ecliptic. 

Thefe Calculations are not made in that 
Manner, but from the Method obferved by 
Nature, viz. by the Number of Rotations 
the Earth makes between each of them j in 
the fame iManner as Mofes taught the Ifraelites 
to calculate their Scafons; and that in the 
moIt fimple, eaijr, and (I will add) exaft Man- 
ner, and requires no farther Knowledge in 
the Sciences, than the f ir& four Rules of 
Arithmetic-and this Method I hall explain 
in as clear and concqe a Manner as I can. 

The Julian Period is a certain Meafure of 
Time, for that Reafon I calculate by that 

N Period. 
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Of the i l l e thd  made b> '(rF i n  lhc foregoing Calculations. 

Period.-BW as the Julian Year contains 
1 1  Minutes more than the Solar Tropical, fo 
we muit f'ubilrae that Sum from every Julian 
Year, to make it agree with it.-Dr. KeiJ, 
io his XXVIIlth LeEture, has explained this 
in 11 clear a Manner, that I f ial l  give it in 
his own Words.--" It mufi be acknowledged, 
4' i iys he, that tlie Time appointed by JuIius ' 

6' C d v ,  for the Solar Year, is too much; 
c c  for the Sun finithes his C o d e  in  the Eclip- 
6' tic, in  365 Days, 5 Hours, and 49 Mi- 
'' nutes ; and therefore he begins again his 
'6 Round I I Minutes before the Solar Year 
c c  is ended : lo that if the Sun in  any Year 
'' has entered the Equinox upon the 20th of 
6' March, at Noon Day; after four Years 
4' he will arrive at the Equinox 44 Minutes 
6' before Noon ; and fo every Year, 1 1  

6' Minutes iiioner than by this Reckoning; 
" fo that in I 3 I Years, he will antjc$ate, or 
x c  enter the Equinox a whole Day before the 
" 20th Qf March; and therefore the CeZgjaZ 

6c Equinox 
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of the Method made U/c OJ in the foregoimg Cakdationr. 

4‘ Equinox will not always fall upon the fame 
gc Day of the Month, but by Degrees it will 
“move towards the Beginning of theYear.”(a) 

Hence, you miy obferve, in o w  firil CaI- 
culation on the Birth of Chrifi, thdt we 
multiply A. M. 4004, by I I  Minutes.- 
T h e  fjrodvQx of which i b  the Number of 1Mi- 

4 Julian years contain more 
pica1 Solar.-Then, iil Order 
Minutes to Days, we divide 

that Sum by 1440, the Number 6f Minutes 
* in a natural’Day, or svhM the Equator com- 

pleats one Rotation from Sun to Sun.-The 
Remainder we multiply by 24, to bring it to 
Hours, and that Reminder by be, to bring 
it to Minutes. 

In Order to find the Number of Days, wc 
multiply 4004 by 1461, the Xumber of 
@adrants, or Qarters of a Day in a Julian 
Year,uWe then divide the Prddudt by 4, 

which i 

(a) See Diagram and CalcdatioDh 



IO0 E X P L A JS AT I 0 N 

Of thc Method made Gp cf in the furegring Ca;riilation.r. 

which brings then3 to Dwys.--If there is any 
Remainder, it is Qpdr2nts,-Hence we have 
the Number of Days and Qatlrants in 4004 
Julian Years ; from this S u m  we SubftraA 
the Days, Hours, and Minutes of the Retro- 
ceflion, and the Remainder gives the exalt 
Qpmtity of Days, Hours, and Minutes, in 
the fame Number of tropical folar Years; 
and this, by Obiervation, will be always 
found exaaly true, from the Creation tb this 
Time.-Hence we can calculate the Day 
when the Sun will enter Li'brrt, in any Me- 
ridian, but not the Hour and h-linute.-This 
appeared the greateft Difficulty to get over, 
but by a lucky and accurate Obietvation of 
Dr. BrdZv, A. D. 1753, it has adwered 
our Purpofe io far, as that all our Calculati- 
ons made by it come out true. 

1440 is the Number of Minutccr in a Day, 
which has the fame Numbet of Points or 
Terminations, on the Equator, aniwering to 
every one of them fo that in x q 4 0  Years, 

the 
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the tropical folar Year will have bcgan on 
every one of them, and at the End of that 
Period, tlre Su_i will again begin a new Cy- 
cle, in the f&e Meridian, and on the fame 
Point of the Day it did ~44.0 Years bdore, 
but not on thc Gme D J ~  of the Week, which 
is the Chara&eriftick of each Cycle. 

A. D, 2753 is in Connettion with A. M. 
5760, and A. I. 1’. 6466, when the fourth 
Cycle of the Sun waq finifhed ; and the Sun 
entered Libra on the fxmc Paint of the Day, 
the fime Hwr arid hliriute it began it 1440 
Yacs before. (b) 

Dr. Bradley obierved it to enter Libra that 
Year, at Greenwich, Sept. 22d Day, roth 
Hour, 24th Minute.-Now, as tbe Sun was 
placed in Libra, at the Creation, at Noon, 
in the f r i t  Meridian ; but, at the Time when 
he made his Obfervation, it was p d d  on 
xo Hours, 2 4  Minutes to the Weitward; by 
turning Time into Meafure, the firit Me& 

dian 
(b) See Page 14. 
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Of tJu Method made Uj of i?p the foregoing Cakuhtions. 

dian will be found to be 156 Degrees to the 
Weit ward of G reen w ic h 0 bfer va t ory .- We 
have accordingly made this the Root, and 
pofiulated i t  as true, and have found all out 
Calculations to turn out right on that PG@- 
r'aturn.-As JerufXem is 35 O 20 &PI. of Lon- 
gitude, Eafi of Greenwich; To if we tllrn 
this M e a h e  into 'Fimc, it will produce 
2 Hours, 40 Minutes, which nrldeil to I O  

Hours, 24 Minutes, (the Meridian cf Crcen- 
wich) it*will make 13  Hours, 4 Minutes.- 
On this Principle" the above Caliculation was 
made; and by it the Sun was found to enter 
Libra that Year at Jeruklem, Sept.Azith D. 
43d,H, o M, P. M. that is Sept. 25th Day, 

rth How, 00 Minutes, Mbrning.-- TQ 
which we add 178 Days, 17 Hours, 58 Mi-. 
nutes, the Difiance between the firit Point 
of Libra, and the firit Point of Aries; by 
which the Sun was found to enter Aries at 

Jtefufdcm, March 2zd Day; 5th Hour, 58th 
Mid&!, p. M. or Afternoon-As the Sun 
was pIaced in' Libra, O& 25tR, A. I. P. 

706, 
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Of the Method made lye of in tk foiegoing Cakdations. 

706, according to the Julian Calendar, To, 
in all cur Calculaticns, we add 298 Days to 
the Sum, (theNumber of Days from the Ca- 
lends of January, to OA. 25, when Time 
began). and then iubltratt the Julian' Reduc- 
tion from it.-The Remainder will give the 
Day of the Julian Month foughti-Rence, 
as the firi t  of the Month was not to be 
counted from the Synod, but from the A& 
parition, we poilulate that the Moon, if fhe 
had been in Being, would be in one of her 
Nodes, and exaAly oppofite to the Sun, on 
the third Day of the Week, juf i  24 Hours, 
or one whole Day, before the Sun entercd 
Libra.-Thio is a moil exat3 Point, and frorh 
it we begin all our Calculations, and they al- 
ways come out according to .  the obferved 
Times; this we call the original Radix or 
Root, and from this Root we calculate by 
Years and Lunations, and thofe Years and 
Lunations, are meafured by Days.-In all 
thefe CalcuIatioons we make the tropical folar 
Year to contain 365 Days, 5 Hours, 49 Mi- 

nutes 
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Of $be Method ma& U J  C$ in the Jorcgoing CalculJtions. 

nutes prccifely, and a Lunation 29 Days, 12 

Hours, 44 Minutes, I 5. 45 T. 

It may be obierved by thefe Calculations, 
that in every 49680 Lunations, we throw 
off w e  Day.-This Day is thrown off for 
m ~ c h  the lame Reafon that I I Minutes were 
thrown off every Year 6rom the folar Corn- 
putation.-For in a Period of 30 Yezrs, the 
Reckoning aver-runs the compleat Days, I O  

Minutes and 30 Seconds.--In this determi- 
gate Proportion, the Moon makes a flow, 
gradual, and uniform Progrefion quite round 
the Ecliptic, and in 49680 Lunations, gets 
a Day, in the fitme Manner as the Sun gets 
one Day in a31 Years, according to the Ju- 
lian Reckoning; therefore it muit be dif- 

} charged, otherwife we h a l l  count one Day 
more than is performed by Nature. 

Before the late Regulation, it had been 
obfervect, t h t  the lunar Reckoning had m- 
tjc$dted the Aftronomical four Days, and fo 

much 
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much I DjGmnck: - -  them ,m bptweq~, the Ecc, 
I Full Mdons.- 
utcd to the Moon 

bqing, nqy dnGrer the Earth than chc :w;18 
,Yerirs ago, and that the perfurmed her 

. r q q , , d y  &e- did 
rs the more qqtra- 

w o r p g s  kould afcribe 
the Moon’s cow 

ing to ‘the End of the lunar Cycle of 19 
Years,, one Hour and Half before the Sun ; 

teas, it p y .  be obfervd, by comparing, 
the l Y  19 * *  Ycars‘Cycla of,t+ Sun abd Moon to- 
gerfrer, that initead of.the Moan; corping to 
thc-end of that Cycle an Hour and Half be- 

qq, $he contrary is”!& F&;j for 
the Sun c&s to the End of the 
55 M: st S. 15 T. befqre the Moon.- 
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Of thc Method made Uj of in the fwcgoiug CdcuMous. 

From the above it may be remarked, that 
the Cohtrarg to lcfthat*Ahomers &dntdn 
iatNe, V k  that the Nlaan come$- t6 the End 
@f' tlie Cycle before the Sun ; fM i&d de- 
parts from the SUR at the End of every Cy- 
&, bw'then it is by a ProgrelRion Eaflward, 
aria By a Retroct%Fma Wefiward; f i r  the 
New Moons.and Full Moons id that Space of 
Time fall out almsit two Hours later, and 
not an Hour and Walf Ilboner; 
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Of tht Method made UJr of in thc fwegmng &krniationr. 

, Hence appears the Rcafm w,hy Afirom- 
mers maintaini that in 1.9 LQnifolar Years, 

cw Moons and Full I k i w n s  hap: 
and Half fooner, than they did 

the Beginning of the Cycle.--lnitead d 
Which, it is +on& op comparing t~ Solar 
with 19 Lua~r, that the Sun comes to'* 
Point where they fit out from together, I H. 

s T. [which wants but il; M. 
two Hours) before the Moon. 

But that the fulian Reckbning over-runs the 
Lunar, 3-M. 8 €3.45 T. mcve than an Hour 
aad Half in e v e q  Cycle; whith, (like the 
1 1  Minutes Difference between the Julian 
and b9pical dolar Year) has been the Occafion 
of the appureent ; :which has no 
Foundation in N wes its kxiiteice 
iniielp to a mihiken Coh&tation. 
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culation, P. 91.) where the total and central 
Eclipfe of the Sun, which ws obferved in 
London, A. D. 1 7 1 5 ,  is calculated frcrn 
the origind Point of the Full Moon, the 
third Day of the Creation ; to that very 
Point when it was obCerved at Imidon ; and 
from that Point, to the Eull Moon next 
Thurfday Morning, Sept. 27th. 

The Year of the World anfwerirg to 171 5, 
has been found to be A . M .  5722, from 
which we throw off One, as was obfcrved in 
the Solar Reckoning, and then divide 5721 
by rg, the &umber of Years in a Cpck, 
which gives 301 Cycles, and leaves in Ke- 
mainder 5 of another; we then multiply 
the Remainder 2 by 12, the Number of Lu- 
nations in a Year; which make 24 Luna- 
tions. --And, as about one Month is inter- 
calated every three Years, to make the Com- 
putation agree with the Solar, *e add One 
to this Sum, which makes z j  Lunat~ur i s .7  
We then multiply theii: 304 Cycles, by 235, 

thci 
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:he Number of Lunatims in  a Cycle, which 
give 7 0 7 3 5 ;  to which we add the is te- 
maining Lunations, thefe mdke 70760, which 
brings it to the Full Moon at the autumnal 
Equinox ; but, as this Eclipfe happened a t  
a New Moon, near the vernal Equinox, we 
add Six Lunations to bring it thereto, and 
Hal fa  Lunation to bring it from the Full of 
the Moon, (at which Point all thefe Luna- 

‘ tii)ns end, as they began at that Point at the 
Creation) to the New.--l’hefe make in the 
Whole 70766i.-We then divide thefe Lu- 
nations by twelve, (the Number contained in 
a Year) and that gives 5897 lunar Years, and 
leaves 2 Lunations and Half in Remainder. To 
bring thcfe tb Periods of 30 Years, we di- 
vide 30, which gives 196 Periods, and 17 
Yrdrs of another Period.-We then add the 
Periods and Lunations together, which makes 
2089774 Days, 1 1  H. 50 M. which is the 
Diitance between the Full Moon at the Crea- 
tion, and the Eclipce of the Sun, which hap- 
pcncd in 1785, in the firfi Meridbin j but in 

Order 
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Order to bring it to the Meridian of Green- 
wich Obfervaforp, we add so €3. 24 M. 
which makes 2089774 Days, 22 €5. 14 M. 
for the New MOOR at Greenwich.-Then, 
as the Calends of January are 297 D. before 
o&. 24, we add that Sum to it, as we did 
298 in the folar Computation, to bring from 
the Calends of Jan. to O&. 25, which is one 
Day ihort of the Solar Reckoning, as the 
Moon was Full one whole Day before the 
Sun, began to meahre Time at the Creation. 
With this Addition to the above Sum it 
makes 2090071 Days, 22 H. x4 M.-From 
which we ObfiraR the Number of Days of 
the Julian Reduaion, for A. M. 5722, which 
leaves I I I Days, 22 H. 14 M. from the Ca- 
lends of January ; from thence, to the la& 
Day of March inclufive, are go Days, which 
we fubfiralt from the above Sum; and then 
find that the Point of Time, when the Moon 
interfeaed the Path of the ,Earth, in Con- 
junhion with the Sun, was April 21 Days, 
~t He 14 M. P. M. that is April 22 D. IO H. 

14 Me 
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14 R‘I. in the Morning.--Thus it may be 
obferved, that ou: Calculation differs only 
2 3 Minutes from Mr. Whifion’s ; which, 
fuppofing Mr. Whifion’s to’.be precifely true, 
is but a very little, confideririg the Length 
of Time of ‘70766 Lunations, or 5722 tro- 
pical folar Years. 

In Order to know tlie Day of the Week 
when this Eclipfe happened, we divide 
2089774 Days, the Number of Rotations 
the Equator has made between the fourth’of 
the Creation, and that Point, (when the 
.Moon interfefied the Earth’s Path) by 7, 
the N u m k r  of Days in  a Week, firit adding 
4 for the firft. 4 extra Days, before the Sun 
began to rneafure Time; and it will give 
298539 Weeks, and leave in Remainder 5, 
(Friday) the fifth Day of the Week. 

Between that Eclipfe and the Full Moon 
which will happen next Thurfday, Sept. 27, 
there will have paired 895+ Lunations - 

we 
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W e  therefore add the Quantity of thefe Lu- 
nations together, ,and find it to ccntnin 
21 1 6 2 1 9  Days, ( 1 3  H.  22  M. 5 S \Ve then 
ad4 297 Days, to bring it to OA. 24, after 
fubftraeing the . Julia-n . Redultion fix t:iis 
Year, A. M. 5794, it  leaves 25s' D. 1 2  €1. 
2 2  M. 5 S. from which we fublhda 243, 
the Number of Days from the Calends ~f 
January, t o  the End of Augufi inclufive; 
and we (hall have Sept I 5 D. I 3 €i. 22 &I. 
5 S .  P. &i. ,$or  the Vu1 Moon this Ycar, in 
.Z.,jSAz, which is according to our Reckoning, 
Sept 16  D. I €3. 2 2  M. 5 S. P. M. O.S.  
to which we add I I ,  to bring to N. 5. and 
theii it  will^ be Sept. 27th, at 22 Miuutes, 5 
Seconds pait One in the Morning. 

- 2 '  

For the Day of the Week 21'16219 Days 
Extra Days 4 

I now hope I have given demonfiativc Evi- 
dence that what I -derLea is true, viz. thdt 

Moles 
t 
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OJ tk Method made U/e 4 in the foregoing Cakdatiuns. 

Mofes has given us an Account of the Place 
of the Sun and Moon at the Creation ; which, 
according to his Chronology, happened at a 
Full Moon, at the autumnal Equinox, in 
the 706th Year of the Julian Period. 

I am now willing to join Iffue with the 
doubting Sceptic, and bring my Caufe to be 
tried and determined by the difcerning Pub- 
lic.--Z f i a l l  beg Leave to fum up the Evi- 
dence of this lafi Calculation only. 

The Matter at Iffuc is, whether Mofes in 
his Hiitorp of the Creation, has given us In- 
AruAion, where the Sun and Moon were 
placed at  that Time.-It appears to me that 
he has done it, and I poitulate it as true, viz. 
that the Sun was placed in Libra, 6n  08. 
25, according to the Julian Reckoning, at 
Noon, in the firit Meridian, on Thurfdddap 
the fourth Day of the Week.-That the 
IPfoon was 15 Days old; that had fhe been 
in Being, fhe would have been dire&iy in 

P Oppoiition 
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Oppoiition to the Sun, on Wednefday Noon, 
the third Day of the Week, and in her Node, 
OA. 24, according to the Julian Reckoning, 
and that h e  would then be totally and cen- 
trally cclipfed; and that this happened in 
the Year 706, of the Julian Period.-This 
is the $r$? or original Root or Point from 
whence I begin all my Calculations.--The 
Point I meafiure to is a moit certain One; 
and was obferved by many Thoufands of P p  
pic.-It is the Eclipfc of the Sun which 
happened a t  London, on a Friday, April 22. 

The Middle of which, according to Mr. 
Whifton's Calculations, was at  nine Minutes 
before Ten in the Morning.-This was in 
A. D. 17 I 5, and we know this Year was in 
Connettion with 6428 of the Julian Period. 
Now as the Mofaic Chronology places the 
Year of the Creation in A. I. P. 706 j if' wc 
fubfira& 706 from 6428, it will give 5722, 

the Number of the annual Revhutions which 
the Earth has made between thefe two Points; 
which this Eclipfc proved to be cxa&ly true. 

From 
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From this Point to next Thurfday, Sept. 27, 
at twenty-two. Minuter palt One in the 
Morning, there wifl have paffed 26444 R b  
tations of the Equator, and as much as mea- 
furcd 1 5  H. 8 M. 5 S. befides.-Now the 
firit Point of this fecond Calculation begins 
at London, at the central Point of the totaf 

Eclipfe, 17r 5 ,  and ends at 22 Minutes pail 
One i;l the Morning, on Thurfday, SepT! q. 
Between thefe two Points, the Moon will 
have made 8953 Lunations-that is, from 
her Conjunftion with the Sm, A. D. 1715, 
to her Oppofition, 1787.-This is the lunar 
Meafure between thefe two Points.- The 
folar Meafiire will be found to agree with it. 
Our firR Point of lolar Meafure is O&. 25, 

at Noon, A. I. P. 706, when the Sun en- 
tered Libra, in the firR Meridian, on Thurf- 
day the 4th Day of the Week.-Our next 
Point is this Day, Sept. 22, when the Sun 
will be found to enter Libra in the Meridian 
of Greenwich, at ten Mioutq,paft Four To- 
morrow Morniog, A, I. P. 6~oo.-Between 

thefc 
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thefe two Points, the Earth will have made 
5794 annual Revolutior:~ through the Eclip- 
tic, which ihe has performed in 2 I 16214 A 
16 H. IO M. and will end To-morrow Morn- 
ing, the 7th Day of the Week or Sunday, 
at ten Minutes pail Four. 

The firit lunar Calculation began at the 
origiml Point, at the Creation, and ended at 
the total Eclipfe of the Sun, A. D, 1715.- 
The fecond began qt *e Point where the firit 
ended, and finifhed at the Full -0, Sept. 
27, at z z  Minutes pail One in the Morn- 
ing.--By comparing the Sum oE thek two 
lwar Calculations, we hall find them to 
agree cx&ly with the folv Medure, begun 
at the original Point, at the Creation, and 
ending To-morrow at ten Minutes pail Eow 
in the Morning,-Here they follow. 

Lunar Meahre 2 1  16219 z j  2-2 Sunday 
Solar Ditto 

Day. ' H. BL 

2116214 1 6  10 Thuriday -- 
4 ti I2 

It 
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It may be obferved, that the Difference 
between the 1;)1 ir and lunar Meafurre is 4 D. 
21 H. 1 2  M. and wants but 2 H. 48 M. of, 
five Days Difference between the lunar and 
filar Reckoning ; but between Sunday and 
Thurfday, )there are only four Days - It  
mufi be remarked, that the Moon was Full 
one whole Day before the Sun began to mea- 
fure Time, therefore one Day muit- be fub- 
itralted from the lunar Computation, which 
makes the exa& Difference to be 3 D. 21 H. 
1 2  M. as appears by thefe Calculations.- 
Does not this prove to Dtmonftration, that 
what I bave pofiulated is true? 

Advertifement. 



Advertifement 

T H E  Jollowing Letters were OCCUJ- 
oned by a Tour OJ Mr. Hectvijide 

and Mr. Penrve, through Cornwall, 
A. D. 1783, to view and examine, the 
Nature f the Mines, CliJts, Druid Mo- 
numents, and other Antiquities fmnd 
there:-This, as may be imagined, oc- 

cafioned many Objervations and Re- 
marks, in Order to accountJor the dif- 
f event Ph e nom e n a j e n  .-Hence, Mr . 
Heavgde, in his Letter to Mr. Penrop, 
aJter his Return to London, f rom Pbw 
mouth, j n t  him @me ObJerz4on.s he 
Made as he paged otxr the Mend$p 
Hills, with Jomz Quert'es.-The J$ 
Letter is an Anfwer t o  them. 



L E T T E R  I. 

To J O H N  H E A V I S I D E ,  ESQ. 

An Anfwer t o  @me i?&ueries propofed by Mr. 
Heav@fe; whether Ore, Metal, or Coat 
were ever found under Chalk P-Objrva- 
tions where Ore and Metals are found, witb 
Remarks on tbe Formation of the terruqueous 
Globe.-'How Metals, Salts, Mc. were dg- 

solved, and re/ormed at the Deluge; toge- 
ther with the Method by which the dfercnt 
Strata were formed.--cl'br Flood described. 

DEAR SIR, 

OUR Favour, with your judicious Ob- Y fervations on the &endipp Hills, I re- 
ceived ; with your @ere whether Ore, Me- 
tal, or Coals are ever found under Chalk ?- 
In Anfwer to which, I obferve, that I have 
not met with any Account that either of the 
above have ever been found under fuch a 
Stratum; Coals, as you remark, are found 
under Strata of Stone and Clay. -Ore and 

Metals 
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Metals are generally (though not always) in 
Fiffures of large hard Strata of Stone ; which 
Strata were formed end cracked before the 
Metals were depofited in th& Fiffures 
and Cracks ; indeed, Lead is often found in 
crumbling Ground; and Iron iometimes in  
Floats -the philofophical C a d e  of which 
require more Room to difcufs, than can be 
contained in a common Letter.- Befides, 
Philofophers are not yet agreed, how, and in 
what Manner, or by what Agent or Agents, 
this terraqueoue Globe was formed-there- 
fore, i t  will be no  eafy Matter for me to ex- 
plain it in fuch a Manner as to gain a general 
Affent; fuppofing my Theory to be true- 
and however ihtisfdtory it may be to myklf, 
it may not be fo to others.-One great Dif- 
ficulty is, that the: Stratarm of the greatefi 
fpecific Gravity is not always the lowermoft ; 
but, when we hppoie,  that bifore there dif- 
ferent Strczta fubfidcd, every Thing was in 
the greateit Confulion; and alfo, that the 
greateft Part of every Stratum, as deep as has 
been examined, (ii not the Whoie) was in a 
State of Soiutioa; lo it may appear likely, 

that 
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that it remained in this Manner till it met 
with a Fluid, of quite a different Nature; 
(which from the great Difturbance and Con- 
fufion this would occaiion,) it would.1et fall 
its earthly Contents, in the fame Manner as 
we often fee performed in Chymical Opera- 
tions ; particularly in the making of Magneb 
Alba.-The acid Salt being diffolved in Wa- 
tery is quite clear and tranfparent; as is alfo 
the Alcaline Salt diirolved in the fame Man- 
ner ;-there will continue clear and tranlparent 
nearly as long as you chode, if you keep 
them feparate and apart, but mix them toge- 
ther, and they will immediately become very 
turbid, and let fall a large Sediment or Stra- 
tum;  and after a Time, the incumbent Li- 
quor will become clear again ; but if this Li- 
quor is not entirely freed from all its faline 
Parts, whether they be acid or alkaline, add 
to it a Solution of the other, they will again 
become turbid, and let fall their Contents, 
and this totier, guotieJ7 as often as this is 
done, till all the earthly Parts are fubiided. 
Operations of this Kind give u9 an Idea of 
the Solution of the earthJy Parts, which were 

Q. diirolvcd 
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diirolved at the Deluge, and again fubfided in 
different Strata, as we obfcrve them at this 
Day: Hence we may underitand the Caufe 
why every Strafum is not found to have fet- 
tled exaAly according to its fpecific Gravity. 
Hence alfo we muit imagine, that if any 
Exuvle of Animals or Vegetables were mixed 
with thefe Fluids, that they would be carried 
down together with the earthly Matter, and 
be mixed throughout the. Stratum, in the 
Manner uk find them at this Day. 

From Obfervation we alib find, that Metals 
of all Sorts will diffolve in particular Fluids, 
as Gold in  Apa Regia, other Metals in 
Apafortri ; there are alfo Solvents that will 
diffolve, all Sorts of Salts and precious Stones ; 
thefe Liquids, after the Solution, appear as 
clear as pure Water; but on being mixed 
with a Fluid of a different Quality, become 
turbid, and let fall their Contents.--Hence 
we may eafily conceive how the different 
Strata of the Earth were formed, and by 
what Means iome of the Strata of Stone, 
Clay, &c. were loaded and filled with the 

different 
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different Exuviz of Anirnnls and Vegetab)e. 
But th& perhaps the- fcllawing @&ion will 
be afked-if it was Lo? how comes it that 
Metals did not iiubiille in the h n e  Manner, 
and not remain iiufpendedy . a  till after the earthy 
Strata were Co far hardened as to be 
cracked in different Fiffurcs ; after which tIIe 
different Metals filied thefe Fiaures . together .* ~ 

with Spar and other faline Concretions of t b c  
lime Kind? T o  anlwer this Qyeition we 
muft again have Recourfe to the' different 
Effe&s produced by Chymical Operations ; 
but it will be proper firfi to explain how 
theiie different Cracks were prodaced.-l t ap- 
pears by the Account Mofcs gives of the 
coming an of the Flood, that they were oc- 
cafioned, in a great Meafwe, by breaking up 
the Fountains of the great Deep, and open- 
ing the Windows of Heaven. [a) Now it is 
obfervable, that God fays to Noah, even 
I, (b) do bring a Flood of Waters upon the 
Earth, thereby letting him know that it 
would be a Miracle, performed by God him- 

felf, 
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felf; and brought about contrary to+e Me- 
&an@ of Nature.-But then, notwith’ilnnd- 
ing it was brought on by his Order, and cbn- 
trary to the Mechanifm of Nature; yet, he 
would now, as he did at the ForMation; 
make the material Agents perfoim it.-Thus 
he made the infernal Expanfion a& with 
greater Power; and by this Means force out 
&e Water of ‘the great Deep; through the 
Fountains and Windows of Heliven; (c) by 
this Means the Place or Centre of Gravity 
being altered, and the Caufe of the Attrac- 
tion of Cohefion being taken away, they 
were made to diffolve and cover the Earth.- 
NOW the Power of the internal Expanfion 
k i n g  ordered by God to be of a ju/3 Strength, 
t o  h o w  out tbe Waters, JO us t o  cower the 
Hiii’s jffeen Cubif5 apward, aad no .jartber. 
And being then reitrained by the Agency of 
the outward Expanfc or Preffure of the Ethers 
a d  Air-thefc two Powers a&d much i n  the 

Same 
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fame Mmner they did at the Formation.. 
And the Power or EffeA of Gravity was 
m;lde to a& bt.!th within and without the 
Waters, which were then a compleat Globe, 
covering all the earthy Parts.-The internal 
Expanfion, a&ing i n  this Manner, in the 
LMidfi of the Globe, force4 Gravity to effeq 
the t m e  outward, from the Centre, as i t  dig 
on the Outiide towards the Centre; by there 
Means a folid Shell of the earthy Parts was 
formed between the outward Surface of t& 

Waters, and' the inward Surfke.-After this 
the internid Sxpanfion fiill increafing, and 
by the Clofcnefs of the earthy Shell, being 
pievented from finding its Way outward, its 
expanfive Force gradually diitended, the in- 
cumbent Stralo, (like a Bladder forcedbly 

. blown) and opened the Cracks and FiKureg 
more and more, till a violent Explofion en- 
fued, which tore the Globe into Millions of 
Fragments, and threw them into every pofi- 
ble Degree of Confufion i fomc of them more 
elevated, and others more depreffed : Hence 
arofe an indefinite Number of fubterraneour 
Caverns, for many Miles, and fome for many 

Hundreds 
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Hundreds of Miles. -After this God remem- 
beredNoa6, (d) (and ufed the Came Agent then' 
as he did a t  the Formation) and calfid a 
wind, or Etherial Spirit to pil j  over the 
Earth, which quieted the Water<, a rd  r n d e  
them reeelit, i e i  and by this Agent he dfo 
made Gravity to a& agJin, towards the Cen- 
tre, till the Waters were forced to t!ieir pro-' 
per Place, where the gravitating Ethers, {as 
God commanded) i f )  put tbe Sea ~ G t b  Doors, 
when it brake forth, it bnd gued out of the 
?..ornb ; when l z  made thick D ~ I  2nt$ a&d- 
Zing Bond f o r  it ; and G d ,  hitb:rto J J U ~  thou 
come, and no farther:  1ler.c /hal l  thy proud 
Waves be Rayed: Here is a Bound &t that 
rbey may not pa/) over; tbat they turn nor 
again t o  cover the Earth. 

Having in fhort explained the coining on, 
the Waters of the Deluge, the Deitruaion 
of the Earth thereby, and its Reformation j 
I hal l  now endeavour to anfwer your @_eftion, 
why the Metals did not fubfide with the 

earthy 
fd) Ccn VIII. i.-:e) This is a litera1 Tranflation of the  Hebrew, 

( f )  Job, XXXVIIX. 8, 9. 
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earthy Matter, but were placed in”the Fif- 
fires we now find thrm, which muft have 
been done after thefe Fiffures were formed i’ 

I n  the firit Place it mufi be obferved, tha.t 
Metals require a itronger Menjrmrn than mere 
Water, to diffolve and take up their Partst 
44d alfo that they are feparated from one anoa 
ther with greater Difficulty; and Salts or 
Gems, require fome of the watery Parts to 
be evaporated, before they will run into 
Chryitals, or fepArate from the Liquid ; be- 
fides as they require a Menjruum Saturated 
with proper Salts, before they will be dif- 
folved, and fufiained in them; fo they mhrt 
dfo meet with another ,Menftfuum, well 
ftocked with Salts of an oppofite Nature, bed 
fore they will let their Contents fall again, 
and perhaps might require the additional 
Reat which the Waters received from the 

.internal Fire to do it.-Hence the metalline 
and chryfialline Particles, might not feparate 
till the greater Part of the Water was run off 
the Earth, when they were forced into the 
Chcks and Fiffures.- Thus, we obferve, 

that 
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that Gold is diKolved by Aqua Regia, npar- 
ticufar fifine Fluid! whilit all other Metals 
are & & o l d  by i4gua-forth.-Hence, Gold 

found often in the Earth or Sand, pure, 
wd without the Mixtdre of other Metals ; 
but Silver, Tin, Lead, Copper, &c are of- 
ten found mixed, and incorporated in the 
h e  Mafs ; to which generally is added Spar, 
which from its Trmfpparency, angular Form, 
&c. appears to have Shot, and to be formed in 
the fame Manner as (other) Salts.-Quere, 
Are not Diamonds formed after the Lime 
Manner ?-Now, if the different Strata of 
the Earth were formed as above defcribed, 
it feems natural to imagine, ;hat they would 
carry down with them the different E x u v k ,  
as Shells, Vegetables, Wood, Bones, &c. 
which were contained therein, though of 
different ipecific Gravities to the Strata when 
fofmed; and there remain mixed with the 
Strata, in the fame Manner as they are now 
found. 

According to your Defire, I have fent you 
fome fbort Hints of my Ideas concerning the 

Deitru &ion 
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Defirutiion and Reformation of this terra- 
queous Globe ; the Errors you find therein, 
your fuperisr Judgment will eafdy correQ ; 
and what they are, let me know i n  your next 
Epiitle. 

I am, 

DEAR SIR,  

And obedient, 

Humble Servant, 

STONLHOUSL, 
Aug. 1, 1783. 

R. On 
I ?  
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To F. P E N R O S E ,  E S Q .  

Mr. Heav$idP's h f w e r  t o  the former Letter, 
with bis Remarks thereon ; togctber with his 
Theory ofthe Drlug~.-'l'bat hc cannot think 
that the Eartb underwent a general Dgo- 
Zution, at tbat Time; tbat he believed the 
central Nucleus was Fire ; with O@&?ions 
t o  the Dflolutiori of'tbe Eartb at the Deluge. 

DEAR SIR, 

Am much obliged to you for your Anfwer I to the @ere in my lafi ; 'it was a fuddeii 
Qeftion which arofe in my Mind on feeing 
thole Hills; and I neither did, nor do, re- 
colleA ever to have met with it in the Coude 
of my reading; and if it has never been 
touched upon by any Naturalifi, it feems very 
fiurprifing, for it appears to me to be well 
worthy the Obfervation of one.-To give a 
&don why Metals may not be equally found 
&der Chalk, at under Stone, may not indeed 
be io eafy, as 'tis to make the 0bfervation.- 

I 
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I muff alfo thank you for the Trouble you 
fuffered that Quere to caufe you, by explain- 
ing yoitr Theory of the Earth, and defiring 
my Opinion of it.- But, reaIIy, Sir, my 
Opinion in thefe MattersIis of very little 
Value; for to tell you a Truth, my reading 
has always been defuultory and varied ; for as 
ObjeBs prefented themfelves to my Mad, I 
purfued them either till I was tired of them, 
or new ones itarted to turn the Current of 
my Thoughts another Way: But I never 
fludied any Science methodically or fcienti- 
fically, nor ever had any one to encourage or 
a f i i t  me in any Purfuit I entered upon; fo 
that you milit not cxpeA any regular, well- 
digefled Sjflem from m e  : However, as you 
defire it, I will give you my Thoughts jufi 
as they arife at  this Moment of my Writing ; 
but, not having Leilure to digeit them, will 
probably be confufed enough. -Firft, then, 
I rnuit tell you, that I agree to your Theory 
in Part, but nct wholly; becaufe I do Dot 
think that the general Difiolution of the 
Earth, at the Deluge, (which you fuppofej 
either did or could take Place; nor could it 

have 

- 
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have produced the prefent Appearances, if it 
had.-But that a partial Diffolution of the 
garthy Parts, Sand, Gravel, &c, &c. was 
caufed by it, I readily affent to ; yet I cannot 
think that the iminenfe Bodies of Rocks that 
now exiit in the World, were ever injbore 
lince they were firit formed at the Creation. 
My own Idea is in ihort this; when the 
World was firfi formed out of the chaotic 
Matter, the central Nucleus was Fire, and 
that it  was enclofed in a Shell or Cafe, 
formed of fome of the heaviefi Particles, hch  
as Marble, Stone, &c. and that the other 
component Particles took their Places, not 
indeed exaEtly according to their fpecific 
Grmitics, but perhaps nearly fo ; that the 
Waters drained off into the hollows, or 
loweit Parts of the Surface, and formed the 
Sea.-That at the appointed Time,  this cen- 
tral Fire burfi its Jmy Shell, with a violent 
Expldion, and was oze great efticient h k  
of the Deluge -And as this Earth or Cruft 
mufi neceffarily have been fhinnr/t, where 
thofe deep Hollows had been made to re- 
ceive the Sea, fo probably thofe Parts would 

firit 
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firit yield to the Force of the Exploiion, and 
be thrown-fartheff from the Center, as being 
light& and confeqnently form the b&b@ 
Parts of our prefent Globe, h c h  as th_e An- 
des, Alps, &c. and (if you pleafe) the Moun- 
tains of Cornwall ; all of which arc of Rock. 
That the violent Agitation of the Waters, 
caufed by this Explofion, would, in many 
Parts, wa& much of the earthy €?articles 
which covered thefe Rocks in their priitine 
Situation, from them; and thereby leave 
them i n  the naked State we now fee them b z  
many Places: but that in  others, where the 
rocky Shell was not forced up quite io high, 

. it rernziiis covered with the digetent Strata 
of Sand, Shells, &e. much in the fame Man- 
ner as i t  did when it originally made a Part 
of the great Cafon which contained the Sea ; 
w1iit.h Ieems to me to be a very natural Solu- 
tion of the Phenomenon of Shells, &c. being 
found even on very high Mountains; and 
different Sorts of them in different Places ; 
as we now find that the different Sorts of 
Shell-fib, as well as others, are found in 
much greater Qantities in fome Parts of o w  
Seas than in others. On 
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O n  this Principle it is likewik eafy to con- 
ceive, how thofe Fiffures were caukd in the 
hard Rocks of CornwaII and Dcrbyihire, &c. 
which are now filled with what they call the 
(Metallick) Load: but whether that Load 
was origin2lIy in the State it is now found, I 
very much doubt : My own Opinion being 
rather that they have becn gradually. formed 
by the Admixture of certain impregnated 
Fluids, with earthy Particks properly adapt- 
ed to receive them, and become the Bafis of 
Mineral Subfiance. 

And what inclines me to this Opinion, 
and confirms me in it, is my own Obfcr- 
vation of the Formation of what are vulgarly 
called Plumb-pudding Stones ; which I have 
ken in the S txe  of Z o o j  Gravel, and watched 
i t  through all the Gradations between that 
and the hardnefs of a Granite: I have alfo 
ken a h a l l  Ruby, in the Center of a Dia- 
mond, which incontefiably proves that the 
Ruby was formed before the conftituent Parts 
of the Diamond, which mufi then have been 
in a Fluid or foft State, for otherwife they 
could not have iurrounded and enclofed it. 
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But to return, and give you my Obj,'e(iOm 
to part of your Theory ; if, as you fuppofe, 
all the terrzqueous Globe was in a State of' 
Soluticn at the Time of the Deluge, how 
could the Rocks of MarblC and Granite, ac- 
quire fucb great Hardnefs and Solidity, in fo 
ihort a Space as one Year, to admit of being 
cracked and fplit, as we now fee them.- 
Would they not rather have admitted of b e  
ing arched or bent, as being in ajfter State ? 
But, admitting for Argument's Sake, that 
they could have acquired fufficient Hdrdnefs, 
what Force, or what Caufe could have been 
applied to themjnce then, fufficient to crack, 
break, and tumble them about in the won- 
derful Manner we now fee them? You will 
obferve, that we fo far agree about the For- 
mation of Ores, in thefe Cracks, as to fup- 
pofe them formed there, fubfequent to thofe 
Cracks: But whether you will agree with 
me, that they were formed upon a Matrix 
of earthy Particles, by Impregnation from 
Fluids, I know not;  but [rather think you 
will, from the Infiance you properly bring 
of Spars being found among them, which 

every 
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every one knows are formed from aqueous 
Particles, loaded with what may properly 
enough be called Saline ones. 

Thus, my Dear Sir, ycu have a hafly 
Sketch of my Philofophy, the Produ& of the 
firil leifure Hour I have had fince my Return 
to Town. 

I om, 

DEAR SIR, 

Your very obedient, 

Andmuch o&ed Servant, 

J. HEAVISIDE. 
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TO J O H N  H E A V - I S I D E ,  ESQ. 

Fa& which prove that uli Ports of Europe, 
A h ,  Africa, nnd America, the Exuviae of 
Aniinull and Yegetdlex, particu/ar/y Sep 
Shells, are found in dftrent Strata ofstone, 
both on tbe Top of t d r  lJ2Bg Mountain$ in 
tbe World, aid nJ6 at the great$ Depths 
tbat have bren dug below the Surfuce of fbr 
Eurfb.-Some fartber Accmzt of tbe De- 
luge. 

WOUGH we cannot exaEfly agree in T our Ideas about the Formation of the 
Earth, nt the Creation, and the DeAruAion 
(as I fuppofe) ahd Reformation of it at the 
Deluge ; yet the genteel and impartial Man- 
ner in which you mention your ObjeRions, 
hews t h a t  Truth is your Ob-je&.-And, I 
am fire, that no one, who reads your Ob- 
fervations, but muit think (notwithitanding 
what you fay) that you have made fome Pro- 
ficiencies in the Study o f  Natural PhiloCophyr 

S I 
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I believe you have bsen teazed enough al- 
ready, to know that it is my Hobby-Horfe. 
As Uncle Toby had his, lo I have mine; 
for when Philoiophy is once made the Sub- 
je& of Converfation, I dont know when to 
have done with it ; arid therefore, I fuppofe, 
you will defire no more on the SubjeCt; if 
ib, throw this in the Fire, and trouble your- 
felf no more about it. 

It gave me great Stltisfaktion to firid that 
your Ideas agreed in Part with mine; but 
you fay you cannot think with me, " that 
'* there was a general Dfolution of the Earth 
'6 at the Deluge, and that the immenfe Bo- 
*' dies of Rock that now exifi, were ever in 
6' a fluid State, fince they were firfi formed 
'' at the Creation." 

The Way to come at the Truth of what 
we have not ieen, or don't know for certain, 
is to apply to Matters of Fa&, Experiments, 
and the natural Phenomena of Nature.-On 
examining thio Earth, in all Part$ of the 
World, in America as well as Europe; A?Q, 

and 
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and America ; from the Tops of the higheit 
Mountains, to the deepeft Places that have 
been dug in the Earth; we find it is com- 
pofed of different Strata, as Sand, Gravel, 
Stone, Clay, & c . - = I n  all tbge Strata are 
found Exuvie of Animals and Vegetables; 
particularly Sea Shells, in large @antities.- 
Does not this prove, that thefe Shells, 8tC. 
.ruere mixed with the Subfiance of the Stone 
and other Strata, when they were in a ff uid 
State ? 

This could not happen at any Time, but 
at the gqneral Deluge.-And (as was obftrved 
before) that, as they are to be found in great 
Part of the Strata, from the Tops of the 
highetl Mountains, to the greatefi Depths in 
the Zarth ; all muit be diiro1ved.-The find- 
ing Skeletons of Elephants, and the Morns 
of the Moufe Deer, here in England, ferns 
to prove that thde Strut&, wherein thty 
are found, were in a State of Solution when 
t.hefe Rdicks were &ere depdited; and dfb 
that the Deluge was univerfil,-How is it 
pofible for a Flood of Water, many Feet 

deep 8 
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' deep, to be partial on any Part of the Earth ; 
it is *ell known that Water will give Way 
to Preffure, as may be obceerved by Pumps 
and Hydrofiatic Machines, &c.-Therefore, 
as the Preirure of the Atmofphere is uni- 
verially alike all over the Globe, (allowing 
for the Difference between the Heat at the 
Equator, and the Cold a t  each Pole) the 
Water muit be forced equally round it.- 
This  being the Cafe, we may rcafon~bly l ip- 
pok, that thefe R'elicks muft bc biought 
from other Climates, to this Place; neither 
one of them being an Inhabitant here.- 
Large Trees are alfo found in Come of the 
Northern Latitudes, which are io cold as not 
to admit a Shrub to grow. 

Mofcs, in his Kiitory of the Flood, as 
before obferved, tells us, that God Laid, 
even I, do bring on a Flood of Waters on 
the Earth.-Hence we are informed, that it 
was brought on by the immediatr AA of God 
hky2&, and not according t o  the Agency of 

Nature. 
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Nature.--Now though God brought it on 
contrary to that Agency, which he had efta- 
bliihed; yet he made Ufe of his material 
Agents, both to bring it on, and to carry it 
off.-Thus we find that Mofes, in his Hif- 
tory tdls us, that the Method God ordered 
was t o  break up the Fountains of the great 
Deep, and open the JVindowJ ofHeavm. 01 

T h e  literal Tranflation of the above Paffage 
is, That all the Openings of the great Deep, 
through which the Fountains flowed, and 
the Holes and Cracks through which Air, 
Steam, or the internal ExpanJon 'or Heaven 
paired, were enlarged, f'read abroad, and 
broke up.-Alfo that there RBS 3 very great 
Rain.-From all which it may not be im- 
pribabIe, but that the Shells, and different 
Parts of Animals and Vegetables, ib found, 
were appointed as an undeniable Evidence, 
to the /a@ Po/tcrdy, that Mofes's Hiftory 
of the Flood is true. 

I 

The Method made U@ of was, (as he in- 
forms us) to increafe the internaI Expanlion 

and 
(8; Gin. VII.  11. 



and Rarefatlion, io as to force out the Water 
from the Deep, through thofe Openings 
which became larger continually, and refified 
leis, as the Centre of Gravity was altered, 
by lelfening the comprefing Force without, 
and increafng the expanfve Force within .- 
Thus the Aftra8ioa of Cc~beJoon was taken 
away ; hence the Parts of Stone, &c. became 
loofe and eafily diffolved, and were moved, 
and Cy tbe Force of tbe Water below, mixed 
with it and carried away,-The Expanfioll 
below continuing and increafiog, till it had 
forced the Water fifteen Cubits upwards, a- 
bove the higheft Hills, which were covered 
and hid. 

By this Defcription of the Agents, you 
may obferve, that I agree with you in think- 
ing, that there is a central Fire within this 
Globe, which I take to be the firft Agent in 
all the Operations of Nature,- The late 
Earthquakes have hewed us fomething of its 
Effe&s, by which were thrown out hot Wa- 
ter, and burning Sand, &.-Is it not pro- 
bable that this central Fire may be made, by 

God, 



God, the Agent, which, at the laft Day, 
may deftroy this terraqueous Globe, with its 
Inhabitants ?-Indeed this centraj Fire, which 
you mention, appears to be the caufe of our 
Lakes and Springs, (h3 both hot and cold - 
Is it not probable that it aflifts to increafe 
the Fertility of the Earth in  fome Places 
more than in others.-The Parts of Italy fo 
much damaged by the late Earthquakes, as 
well as by former ones, are allowed to be 
fome of the mofi fertile Places on Earth :- 
Can there be a Doubt but that Earthquakes 
are brought on by Steam arifing from this 
central Fire, N It is obferved, that after long 
continued Froits, that the Thaw, generally, 
if not always, proceeds from below :-Do 
not there Efhv ia  from below, caufe the 
Drains, &c. to [me11 btforc Rain? Has it 
not alfo an aparent EffeCt in Gnkirg the 
Quickfilver of the Barometer, by its Force 
upw’kds, abating the Preffure of the At- 
mofphere? Without thig, how will yru ace 
count for the Difference of Cold under the 
fame Latitudes, as Newfooundland, Hu&’s 

Bay, 
(h) See Lettcr.XVI. (i) Michtl, on Eartbqurko, Part r.-WhithurR, C. X l f  



Bay, € 5 ' ~ ~  which are in the hme Latitude 35 

England, and yet the Cold much more in- 
tenfe?- Unlefs you will fupp le  that the 
Shell of the Earth, under thefe Plxzs  in 
America, is thicker and clorer than i t  i j  here 
in England, and thereby the Heat of the 
Fire and Steam below, are prevented from 
having fo great an EffeCt on it. 

I have now given you a fliort Narrative of 
my Theory of the Deluge, and how it was 
brought on.-Mofes in his Hifiory gives but 
3 ihort Relation about its going off, an;! the 
Reformation of the terraqueous Globe ; which 
indeed he had no Occaiion to do, as he had 
been fo particular before in his Hiflory of 
the Creation and Fcrmation of the antidilu- 
vian Earth; which I hal l  explain in my 
Eext Letter, as I have already run this to a 
great Length,-He only lets us know that 
God did not forget Noah, or fuffer him to 
be defiroyed, but that he caufed a Windor 
gravitating Ether to pars over the Earth, by 
which the Waters were affuaged, or as it is 
in the Hebrew, the Waters were forced down, 

%mchoufc, Sept. I:, 1 ; 8 ~ b  F. PENROSE. 
Adieu, 
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To J O H N  H l G A V I S I D E ,  E S Q .  

Or@inal NanieJ ideal.-T.r* Reofin why it has 
been aferttd, and genernl5 believed, that 
the Scrz-jtures do notSpea,IJri&?+ true, witb 
Regard t o  Phi'lo/@hy, on the Motion of tbe 
Sun. Errrtb, @c.'hut i s  accommodated t o  
vdgar Apprebenzons.- fhe Mosaic Account 
of the Creation, and Formation, of this 
Syrm ; defiribing the Agents, wfiicb carry 
on the niccbanical Operations of Nature; 
together with Some Extraffs from Sir Ilaac 

, Newton, t o  Few that be fuppqed tbe 
Agents of Nature t o  be tbe fame ~JI  tboJ re- 
waled in the Scr+tures. 

DEAR SIR, 

CCORDING to the Promife in my A lait Letter, I have herewith rent you 
my Theory of the Creation and Formation of 
this terraqueous Globe.- The InftruEtion 
for doing it, I have taken from the Mofaic 
Hiftory, which Mofes telIs LIS came from 
Jehovah himfc1f.-Indeed we have no other 

T Account 
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Account of this grand Affair, therefore let 
us examine it with the fame critical Strick- 
neb we would any other Hifi,ory.-If we 
find this Hiftory confirmed by all the Parts 
of the tcrraqueous Globe, and alfo by all the 
Phenomena of the Sun and Moon, bcc. why 
hal l  we not believe it ? * 

It is agreed by the learned in general, and 
by Antiquarians in particular, that original 
Names, [in all Languages) were ideal, and 
gave an emblematicil Reprefentation of the 
Thing fignified thereby.- Thus in Latin, 
Candelabrum fignifies a Candlefiick.-Thir 
Word is compounded of Candela, a Candle, 
and Labrum, a Ciftern or Socket to contain 
a Candle; io that it was exprefive, that 
this Initrument was to contain a Candle :- 
In Engliih it is a Candlc-Jick, denoting that 
it  was then made of a Stic.4 or Wood, and not 
of Silver or other Metal as it is now.-We 
are informed by Moles, that the Names given 
by God, by Adam, by the Patriarchs, or by 

Himself, 
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Himfelf, were all ideah and expreffed the 
R d o n  why the Name was given. 

Thus, when Mofes afked the Lord, what 
he fhould fay was his Name, (k) God faid un- 
t o  Moses, I am, that I am; tbou J5ak fq, I 
A M  bas@ me unto you, JeHoVaH.-This 
is the incommunicable Name given by God 
himfelf; and though it contain8 but four 
Letter8 in the Hebrew, (the fmall VoweIs 
being added to afiit the Sound) yet it is io 
comprehenfive and exprefive, as to require 
a Sentence to explain it, which, with all 
Humility, I hal l  endeavour to do, viz. The 
eternal Jy-ex@t'ng Being, who was, and is, 
and ij t o  cone.-Mofes alfo informs us, that 
Adam called his Wife'r Name HoVaH, Evc. 
This is a Participle paGve, from HIaH vixit, 
to live, iignifying Lfe giving, or, as we are 
told, becaufe ihe was to be the Mother of all 
Living; or the Perfon from whom all PoG 
terity were to derive their Being.-We alfo 
find, that God not only gave ideal Names, 
but dfo that he ordered thofc Names to be 

changed 
(k) Lxod, 111, 13, 14. 
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changed on particular Occafions, when the 
Alteration in Condition required it.-Thus 
Abrahum from Alram, that is, from high 
Father, to the Father of a great MU/tiiade, 
to cxprcfs and be a Memorial of the Fromife 
which God made him.-That Hcl f i tuld be 
tbe Father of many Nations. ( ‘ 1  God alfo al- 
tered the Name of Jacob to Iirael, &c. !m If 
thefe Examples are not fufficient to fatisfy any 
Inquirer, let him confult the Scripture Names 
at the End of Cruden’s Concordance, and, I 
believe, he will ‘want no more Examples ? 

For the above Reafon, I hall  give, (tc- 
gcther with the Mofaic Hiftory of the Crea- 
tion) a literal Tranflation of the Meaning of 
the Hebrew Words as they occur.-If it  
don‘t give you InitruAion, I think it will 
add to your Amufement.-But before I do 
this, it will be proper to take Notice of a 
general Notion which has prevailed for about 
the three lait Centuries, viz. That Moles, 
when he gives an Account of the Creation, 
Deluge, or Motions of the Heavenly Bodies, 

does 
(I; Gen. XVII. 5.-(m) Gcs. XXXII, 2 8 .  
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does not fpeak philofbphically true, but ac- 
cotnmodatrs kim/ey t o  the vulgar Apprcbenzons 
of Mm, t o  /id Points of natural Pbilfipphy 
ns tbey were not nl le  t o  csvi$re&end. 

Now, in A n h e r  to this, it is confeit, in 
general, that there is a great deal of Geogra- 
pby, of authentic Hgory, and Cbronology, in 
the Bible.-Its Hiitary, its Chronology, or 
Philofophy, muit be in Fa& as true as its 
Theology; for to fpeak faIfc in any Cafe 
whatfoever, or, if we fuppofe that any Part 
of the divine Word to be erroneous, it fo 
far ihakes the-Authority of the refi.-If we 
believe his Hiftory of the Ifraelites to be 
true; why fhould we diibelirve his Hiitory 
of the Creation ? efpecially if the Phenomena 
of the Sun and MOOR, and ali Nature con- 
firm it. 

Let us now enquire, why it was fuppofed 
that the Scriptures did not [peak firiCtIy true, 
with Regard to Phi1ofophy.-By this In- 
quiry we hall find, that about Three Hun- 
dred Years ago, Copernicw publiihed his Ac- 

cotan t 
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count of the Solar,Syitem, (which was no 
other than a Recovery of what was before 
maintained by Pythagorns, and other ancient 
Philofophers.)--For fome Centuries before 
this, there had reigned an univerfal Ignorance, 
with Regard to the Sciences.-The Church, 
which was then that of Rome, had not, nei- 
ther did they underitand any other Scriptures 
but  the vulgar Latin ; which, according to 
their ApprehenGons, aiferted, that the Earth 
fiood Rill, and that the Body of the Sun 
moved, rofe, and fet.-CCapernicus and his 
Followers proved beyond Dilpute, that it 
was not the Sun, but the Earth which moved. 
This being the Cafe, and theft learned Ec- 
c&i@icks tiot bdnx able t o  rend and undfrJmd 
the original Hebrew, (which fpoke the con- 
trary) were forced to give up the Caufc, and 
to fave Appearances, to cover their Ig- 
norance, and to prevent farther Inquiry, they 
contrived to get it afferted, and preached from 
the Pulpit, that the Scriptures.did not fpeak 
philofophically true, but that Mofes did ac- 
commodate himi'elf to the Apprehcnfions of 
the Vulgar.-Mmkind being thus educated 

and 
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and taught with their firit Ideas, no Body 
feemed to doubt it. * 

Mofes, in the firfi Chapter of Gencfis tells 
us, that the World was not e t ~ m d ,  but that 
in the Begitwing God created the Heavens 
and the Earth.-After this h i  goes on to lee 
us know, what Time God was forming it, 
and what material Agents he madewk of Eor 
that Purp0fe.e.-He tells us that the Earth 
was created without Form, and had a Voidor 
HoZlow in the Mi& of it.-That the Faces, 
(plural) or Outfides of it were covered with 
DsrRnej.-That the firit Thing which God 
did, was for RUaCH, his Spirit, to cauii a 
Motion, or Wind, or Preffure, amongrt the 
Darkneis on the Outfide of the Waters.- 
The next Word, MeRaCHaPHeT, defcrib- 
ing the Motion to be of the vibrating Kind, 
backwards and forward8, like the Waves of 
the Sea, preff'd by Wind, or the Breath of 
an Animal, or the Hovering of a Hawk over 
his Prey j and God/uid kt there be L&bt.- 

Here 

* Hence appears the Abfurdity of Perrons eTlaining written Laws they 
UIW)L read and undcrhnd. 
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Here it may be obferved, that it was not a 
new Creation, but God b i d  kt t h e  k Lly-ht; 
or let this expaniive Struggle or ConfliA con- 
tinue till it produced Light-2nd there was 
Light; and God faw that the 1,ight was 
good, or according to the Hebrew Signifi- 
cation, that if was mnipleat, and fit to an- 
fwer all the Purpofes it was defigned for.- 
The Hebiew Name is AUR, a Particle paf- 
five from JAR,  to flow like a River, to ir- 
radiate, to expand ; as a Subfiantive a Splend- 
or, an Irradiation, a continual Flowing or 
Motion.-Thus we find that the Name given 
to this Subfiance, (which was before called 
CHeSHeC, Darkne/s, Stillnefs, Inertnefs, 
Sluggiihnefs) was of a quite different Quality 
to what it had been before,which was Stillnefs, 
Inertnefs ; but this, a continual Plowing, 
like a River, Mdon iye& or the moving 
Agent.-Hence it may be obferved, that the 
Darknefs which furrounded the terraqueous 
Globe, was divided into two Parts, viz. 
RUaCH, Spirit, Wind, or Air, in Motion, 
which caufed Gravity and Comprefion, and 
A u k  Light, which gave Motion, and irra- 

diated, 
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diated.-That God placed the Earth betweed 
t5e Light and Ddrknei's, fo that Light was 
011 one Side of the Earth, and Darknefs on 
the other.-That God called the Air on that 
Side of the Globe which was covered 
with Light, JOM, Day, or l u m d f ,  from 
the violent Agitation or Struggle there car- 
ried on between the two Parts, Light and 
C:irknefs.--The State of the Air, on the op- 
pc :ire Side of the Earth, he called LaILaH, 
N:ght, Indtivity,  LaJtudc : Hence, on that 
Si& cf the Earth which was Day, there was 
a continual Struggle, or Conflie; and on 
t'le ccntrary Side, Night, or Ina8ivity.- 
That by caufing' the Globe to make a Rota- 
tLn  all round, there was Evening and Morn- 
ing, or one Day. 

On the fecond Day we are told that God 
fd id ,  " Let there be a Firmament or Expm- 
"Jon in the Midfi ( v d )  of the Waters, and 
*' let that be an Initrument and Caufe to di- 
I s  vide between the Waters and the Waters." 
Thus let the Motion between the Light and 
'liuknelb increafe, and by their Struggle and 

U Conflitt, 
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ConfltB, cauCe an Expanfion or Firmament ; 
which Expanfion, we are told, was the h- 
itrument Gud made ufe of to feparate or 

make to gravitate the earthy Pqrts from the 
waters, and lo form the Shell ; which Shell 
of Earth when formed, feparated and nude 
a Divifion between the two Waters, viz. 
thofe on the Outfide, under the outward Fir- 
mament, and there W-aters on the Infide of 
the Shell, above the internal Sxpanfion, in 
the Mzdj of the Waters.-After the Expan- 
fions between the Light and Darknefs had 
begw to perform the Office they weie de- 
figned .for,.- God gave them new Names to 
denote their Osce. -He now called them 
~ c a w n s ,  SHeiMIM, that is, the Phcerf, 
the D@firs, the A,qont.r j alfo SHeCHeKIM 
the ConflXtors.-Thefe were God's Agents 
under him, whofe Power he lcts us know 
their Names repreEented.-Thus ended the 
fecond Day." 

On 
:{e) F f h  $9 37. 
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O n  the third Day the Aftion of the Ex- 
panfion or Firmament, in the Midit of the 
Waters, i t i l l  continuing and increding by 
being furrounded and pent up within the 

Shell 

hd.-In the Margin of gur Bible, the Tranflators have re- 
ferred UG to the M A  Pialm, as the t lace where the Scrip- 
tures have pointed out to us thofe Parts of creattd 4 Y ature 
which do it: I hal l  therefore give the fir2 liz Verfees of that 
Plrlm, which differ little from the Englifh Tranfiation, cx- 
cept being more litera!. 

V W T C  r R .  ‘( The Heavens, U F  Boo4s. r-prrfmf IO x.r, by 
8 ;  id N 1 ~ m 6 m t n  Cirrukion,  ( a )  the Glory of God ; dnd the 
6 -  Firmament iheweth his handy LVoi k, or 111s Stiengtli and 
‘6 Power.”--(Th&, Job XXSVII ,  18, we arc told, that 
‘6 die Skies or Heavens arcfttotig as a I l l o h  Locking-GlaJs.) 

zd. 8‘ Day unto Day caufcs his Dccrce to be fpread abroad, 
4‘ and Night uvto Night tfu Knoukdge nJ Jehovah. * 

3d. “ Neither Words or  Speech arc in them; let their 
Sound k attended to !” 

4th. Their Ordimncc goes out over the whole Eai-t.th, and 
4L their Fulmfs (b) unto the End of  the World.-The Plats 
‘( or Tabernacle for the Polar Light (c) is rpread aut id them, 

5th. W Whicb Wo a BPIdegroem co- out df his 
‘6 Chamber, 
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Shell of Earth and Waters, it b u g  tbe 5.5plI9 
and got Vent, by which tbe outwtlrd Waters, 
(after theRupture) were preffed down by the 
Firmament, to join thole below, witbin t l t  

,$'be 

6' Chamber, and triumphs as a firong Man, (Like the great 
41 f i n )  to run a Coude.*D 

6th. 6' His going forth is from the End of the Heaven6 
(' and his Circuit unto the Ends of it ; and there is irb l t u g  
'( nor Pkace hid from the Heat thereof." 

(a) The Hebrew Word tranflatd dvlurr, is MeSePZIM, 
not aVerb, but a plural hotin. ogrcein,.Hit. tr.cW IM, 
Hcwm,  alrd derivrd from Sai eK, WI-ICII acc. r.! ng IO AVC- 

M l i u r ' s  Lexicon, rtgnifier '6 nuncravtt ordcse, wcrd .tgrr byram, 
JCirrtllrm;" to number according to Urcer, to dcrluc, as 
in a Book, to number by a Circle.-& P Xoun, a Book, a 
Numenhen, a scribe. 

(a) MeLIHiM, tranflated Words an! derived frclg McLaH, 
which rtguifies FdncJ, not Words.(*ylhe HebEw Words 
axe DaGNoTH, JehoVaH, whir& b b t d y  the Kllwkdgc 
4 but in the Engliiih Tradauoa it ia, p M t k  
K-lsdqG 
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$bdl sf tbe Earth, whjcb was bdore r -  O C C U ~  

pied by the Expanfion, and thus, ay Mofcs 
informs us, the Waters were, gathercd to egg 
PZaw;the Hbyfs, but not to *e Centre’of 

t11e 

der& Sun, as it is in this Place, though it never lignifies the 
Body of the Sun throughout the whole Bible ; but the Sun, 
Beams or Light proceeding from the Sun.-Whenever the 
folar Fire or Body of the Sun is mentioned in Scriptqe, it 
is d e d  CHaMaH, and the Body of the Moon is called 
LIBYaH. Thus, lfaiah XXX. 26.-+ ‘I he S 
4‘ of LIBNaH, the Moon, mall  be as the Strra 
‘6 CIhMaH, the SUR, and the btream of Lght of CHaMaH 
4‘ fhJ1 be fewnfo1d.”- 1 he not making a proper L)i@nEtion 
between there two Hebrew Words, has been the Orration 
of great Confufion, by attributing Motion to the hun, and 
not to &e Sarth, (which is cgntrary to the Words of the 
Scriptures) and has given an ORportunity to the ic)f-fufficient 
ind  conceited D+, to ridicule them.-Thus in the Engliih 
Tranilation, the Sun is faid to ~ij and fet  I but this is not 
toound in the Hebrew ; in thofie Places I t  is SHeMoSH, the 
Solar Light, which is faid to &ring a t ,  and the Sukr La& 
to go oJ.-Thus, 30$J1ua, X. 12. The SHcMoSH, the sdrr 
Light, is faid to be fiient, or not to go off, but to remain bll 
onGibeon.-And IaReCH, tbe Lunar, or 7$&d Light 
(this Word fignifies Efluviu, Odour, or reflettcd Light, from 
a Body, as Canticles 11.13-V. io, and i Sam. XXVL. 4% 

is the very Come Word, of the lvne identical Letters, wbiEh 
in the Margin of the Englifh Bible is t r a n h d  ,%a&.? from 
tht . .  Moon, in the Valley of Ajalon. 

Hac? 
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the Earth, which Place (I  think with you) 
was and is always occupied by Fire.-+Hence, 
as M o b  informs US, by the going down of 
the Waters, the dry Ladd appeared. 

I 

Hence, we h d ,  in this M;acle, that neither the Motion 
of the Sun, *Mom, O t  Earth is mentioned, or at all con- 
cerned about it: It was only the Solar Light and the Lunar 
Li& which remained in both thoie Places, till 30)tt~ had 
deffroyed his Enemies.-cIt was a fupernatural Light that 
remained there ! as a fupenntural Darkneis had before re- 
mained in Egypt for three Days, (a Darhnc& that might be 
fd t  !) whilR the Children of Ifrael had Light in their Dwel- 
lings, EX&. X. ai ,  ea,  23. Yet we ,have not the leait 
Realon to fuppofe that the Earth Rood itill all this while.- 
W e  are told the contrary, that this Miracle of Darknefs re- 
mained three Days or whilit the Earth made three Rotations 
round its Axis.-As the Earth did not remain itill or flop 
her Motion, whilit this Miracle of Light and Darknefs wat 
perfamed ih Egypt, why lhould we fuppofe it aid while a 
Miracle of the lame Kind was performed on CibermP Had 
that been the Cafe, the whole folar Syffem muff have been 
difordered ! which would have aniwered no End ; it was as 
much a Miracle without it.-That it did not is evidbt from 
our ARronomical Calculations of Eclipfes, Equinoxes, &c. 
for there is not one Minute of that Day dehcient. 

6% we find that SHeMoSH, the folar Ugh4 and 
J&Cf&'rht L h a r ,  or refletted Light, rernzinedjtill, with- 
out Motion, 4 both thcfe PAaca, in a miraculous M m n q  

contnry 
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1 hall now recapitulate yhat has beenaob- 
ikrved, from whi t rpw be marked, that 
tbis terraqueous be was created in a con- 
fufed Mafs or a CbaQsi that it had a H a l h  
or Vuid in the Midit of it,--That this 
Yoid was filled with Darknd., and the Out- 
fide of it was all0 covered with the lime dub- 
ilance.--That this Darknefs was Smrt or in.. 
d i v e  Moiter, which afterwards had dXerent 
vanes given it by God, exprefive of their 
Agency, till it was quite good or compleat, 
\+hen it received the &Tame af Heawenz, or 
the Placm, the A'ent.r.-Thus God firit  
caufed a Win d Weight, or vibrating Motion 

. L  

or Agitation amongfi the Darknefs, by which 
&igbt 

contrary to the Mechanifm of Nature.-But that CHaMaEX, 
the folar FIR, or Body of the Sua, and LiBNa€I, tbe Body 
of the Moon, were at the Lme T&c in their Placcp ;Ir 
Heavens ; and that the Earth contbucd hu dud Motioas, 
and no Difference was occdionad on other Putr of thc 
Globe, befideo upon Cibcou, and in the Valley of A j h . 0  
&ad Verk 13 it is hid, that '6 theSHcMoSH, the &&# 
'c Light, remained in that Part of the Hcaveru, (Viz. ever 
'' Gikon/ it did not go off, (or /it) it w u  like M atire br 
u perf& Day, ant$ there was no Day like thr before it or 
.<' Ifm it." 
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LkQf fprung out, to which he gave the 
Name of Lkbt, Irudiat@, Splendor, or 
flowing Mution.- That the Globe had 
Light, Day or Tumult on one Side, and 
Nkht, a Lafitudc, or a Decay of it, on the 
other Side.-That the terraqueous Globe was 
a Divifion between them.-That by one Rod 
tation there was Evening and Morning on all 
Parts of the Globe, which made the firfi 
Day.-That on the fecorid Day God cauicd 
an Expaniion amongfl the Darknecs, in the 
Midit of the Globe; which Expmfion caui'ed 
a Separation of the earthy Parts from the 
Waters, and forced them outwards to join 
thofe which were preKcd towards the Centre, 
by the ogtward Expaniion, and thus a firm 
Shell of Earth was formed, which was a Di- 
vifion between the outward and the internal 
Waters.-On the third Day the internal Ex- 
p d o n  continually increafing, and being 
confined by the Shell of Earth, it arrived to 
iuch a Strength as to butit the Shell, and get 
Vent; after that mixing with theoutward 
Expanfion, the TVaters were prefied down 
into thePlace'lateIy occupied by it, by which; 

Means 
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Mcans the Waters were in one Place, and the 
dry  Larid appeared; after they had performed 
this Aftion, God faw that they were good, 
or capable to perform the Agency he appoint- 
ed for them; and he then gave them the 
Name of Heavens, the Agents, Placers ; and 
deputed them to aB.-And we find that they 
caufed Vegetables, Trees, &c. to fpring out 
of the Esrth and grow. 

Having now given you an Account of the 
Formation of this terraqueous Globe, as 
given by Mofes, who tells us that the Earth 
now brought forth Vegetables, Trees, &c. 
I hall endeavour to explain how the n a t u d  
Agents performed thefe Operations, which 
the Scriptures tell us they do; but before 
that, I take the Liberty to make fome Ex- 
tra&s from Sir Isaac Newton, to h e w  that 
he fuppofed they did the fame ; and alfo that 
the Phenomena of Projc63ion or centrrlfgd 
Force, together with the Centr+etaZ Gravity, 
and all Kinds of Attraaions are performed 
by the lime Agents, tke HEAVENS, the 
ETHERS ; the Fluid which fills them.-Thir 

x wiu 
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will he a Confirmation, that he has properly 
applied his geometrical and mathematical De- 
monfirations of there EffeeBs, or Phenomena ; 
which Demonfirations, I doubt not, will 
ftand the Tell of Ages, as Eudd’s has a1- 
ready done. 

Sir g a m  Newton’s great Judgement and 
Skill in Geometry, was the principd Caufe 
of excelling his con temporary Philofophers, 
for God comprehended tbe DuJ of tbe Eartb 
in a Menjlre, and wekbed the Mountains in 
Scales, and tde Hills in a Ballrmce. Hence 
the moft certain Method to afcertain the 
Truth of an afironomical or philofophical 
Hypothefis, is by Geometry, by Numbers, 
Weights, and Meahre.-This was the Me- 
thod that great Mathematician purfued his 
Studies ; for in a Book of De/tcartrs, which 
he made ufe of when at College, there Rill 
remain in many Places in the Margin, the 
following Remarks.-Zerror, not geometrical. 
But then great Care ihould be taken in their 
Appii-tiqn, not to apply them to improper 

Su bjeas, 
(0) I k i l  XL, is. 
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SubjeBt, for if applied improperly, we hall 
be miflead bysthem.-Sir Ifaac bimfelf has 
been guilty of this Error.-The Science of 
Geometry is derived from the Syfiem of Na- 
ture, which is a pede& Autcmoton, or a 
mechanical Machine, that has the Power. of 
Moving within itfelf i but it was formed and 
fet a going by the Creator, who fiw that it 
was good, perfee, and compleat, and capa- 
ble to perform all the Operations he defigned 
it for, many of which are i'ecret and wond- 
CrfUl .  

Now let it be obierved, that what Moies 
calls. HEAVENS, or the matcriaZ AgenfJ 
under God, Sir Isaac Newton calls ETHERS, 
of which he gives the following Defcription. . 
'< This Medium (fiys he) pervades all Bo- 
'' dies, and that there is no Yacuu, but what 
" it fills; that it readily pervades all Bodite, 
IC and by its elaitic Force, is cxpandedtbrougb ' 
" tbr d o l e  Hrmrni. (PI And (4 that it is 

rarer within the Body of the Sun, than at  
6' its Surface; and rarer there than in the ce- 

' lcitial 
(f) Opt P. 3*3,-(q) Opt  P. 322. 
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'' IdtiaI Spaces; io that if the elafiic Force 
's of this Medium bc exceeding great, it m d y  

(' fuffice to bpeZ Bodies from the denfcf 
c~ Parts of the Medium, towards the rarer, 
66 with all that Force or Impup which wc 
" call GRAVITY.''-A t the Conclufion o f  
his Princijia he tells the fame. (r) *e farther 
fays, '( We might add fomething concerning 

a mtain moil jubtjlc Spirit, which pervauts. 
" and lies .did in all Bodies; by the Force 
'' and &lion of which Spirit, the Particles 

of Bodies mutually attra8 one another,. at 
cc near Difiances, and where, if contiguous, 
sg the elaftic Bodies operate at greater Dii- 
@' tances, as well repelling as attraaing the 
# c  neighbouring Corpufcles, and Light is 
'g emitted, refraeed, infleaed, and beat So- 
'' dies ; and all Senf2twn is excited, and the 
'' Members OfanimaI Bodies m o w  at the Cam- 
" nand o f t b e  Wif., namely, by the Vibmti- 
" ons of this Spirit, mutually propagated, 
" along the folid Filaments of the Nerves, 
" fiom the outward Organs of SenCe, to the 
'' B h ,  and fiom the Brain to thcMuiclco.', 

Then 
(r) Peapbctton, P. 406, 
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Then in his Opticks, in Ordw to convey to 
us a Notion how this Agency was performed 
between the L&&t pr0C;cd;ng from the Sun, 
and the S'Zt ciefcending ' frcm the Extrmi- 
tie$.- He has thefe Words. " The fame 
##great We&& (or Spirit) may condenre 
cc tbofe Vapours and Exhalation$, ab fobon as 
'' they &all at any Time begin to @emf from 
g' the Sun, and make them prciently fall 
c4 back uguh into him, and by that Ailion, 
' 6  incrde his Hat inucb aftr the fame Man- 
g' net that in our Earth the Air inme+ the 
<' Heat of a culinary Fire. ('1 But, fays he, 

it is diflicnlt to explain how Rays can be 
alternatcfy in Fits of eafy Reflettion, dad 

'' eafy TranfrniGon ; unlefs perhaps one 
8' might iuppofe, that there are in af/Spcrtc, 
c 6  TWO, (Lkht and Spk$ as he mentions 

before) ethereal, vibrating Mediums."- 
Perhaps we may not get a more clear De- 
fcription of the Agency of Nature than the 
above, from Sir Newton; the Truth 
of which dl the Pdenomem of Nature con- 
firm, as well as the Scriptures; hence I ffidl 

take 
(0 opt. p* 339. 
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take the Liberty of adopting his two Agents,' 
Lkbr and Spirit; a d ,  note, that whenever 
I make Uk of either, I may be underflood 
to mean the &me by them, as has been abovc 
del;cribtd from Sir gacNewton. 

Having now extended my Letter to a 
Length, that I think, will tire your Pati- 
&ce, and the next Thing coming on to be 
explained being Vegetation, which will re- 
quire another long Letter, I hall now con- 
clude this, with a Promife that you hall e- 
cciot another in a few pays. 

I am, 

DEAR SIR, 

r o w  Friend, 

F. P E N R O S E .  
S T O N E  H O U S  E ,  

OR. 41 178% 
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To J O H N  H E A V I S I D E ,  EIQ. 

Vegetatiim when it j$ began :-% Agent# 
which carry it on described; togetber witb 
tke Method Natart maker up of. for t& 
Pitrpo/"c.-lhc Vegetation of a Seed and Bud. 
Experiments from Dr. Haks, t o  ajerfah 
the Efe8s of Heat and Cold on tbat Ope- 
ration of Nature. 

DEAR SIR, 

Y ]ai) Letter I finifhed with tht.Wa- M ters being gathered together in one 
Place, and the dry Land appeared ; &d God 
faid, let tbe Earth bring fortb GmJ, the 
Herb yieldkg Seed, and the Fruit free yieZd- 
ing Fruit ajter bb K i d ,  wboJ Seed is  in it- 
fig upon tbc Eartb: and it was fi. And 
God faw tbat they were good-On this the 
third Day ended, 

i t  may be obferved, that God, on the fidk 
Day, caufed a SpZendw, an brda twn ,  a- 
monq the Darkncfs, which covmcd the 

Faccs 



168 On V E G E T A T I O N .   LET.^. 

Faces or Surfaces of the Waters. Thefe Sir 
yam Newfon obferves, were the Agents, 
(which we find dter.ranrd.God called Heavens) 
to which he gives thz Name Ethers, and 
filled all the ccleftial Space from the Sun to 

Saturn, and beyond.-Thefe Agents, by their 
continual ConffiA, caufed an Expanfion, and 
formed the terraqueous Globe.-Thus the 
Light by entering, opens and expands- 
and the Spirit, by prefing, forces every 
Thing clofer together.-We are now to14 
that thcfe Agents had a free Accefs to the 
Surface of the Earth, which by their Agency 
brought fcrth Grafs; the Herb yielding 
Seed, &e. whofe Seed was in itfe1f.- 
Thus we find that Vegetation was the fir& 
Operation thcfe Agents produced, after thc 
forming of the terraqueous Globe,--And, 
perhaps, it is the ji'g in Dignity that we 
fhall be capabIc to underftand-therefore, as 
it muit be allowed, that the Pdenomena pro- 
duced by Nature, are much more certdin and 

epivocal, than 'what are obtained from 
E x p h e n t s  of our own devifing; fo I h a l l  
endeavour to exyu'frin, 'in the befi Manner 1 

cdn# 
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can, the Agents einployed to perform it, 
Now let it be remembered, as we have al- 
ready. obferved froin Sir Viac Newton, that 
Ligbt, and its perceivable EfeA, Heat, and 
Spirit or Cold; together with the AtnoJbere, 

, Water and Earth, are :he Things required to 
produce and carry on Vegetation. 

Boerbmve fays, that Fiye and Motion arc 
iynonymous Terms ; which, as he obferves, 
is provr-d.thus; Fire by its entering Bodies, 
and prqducingNeat,thcir Parts are dilated, and 
mufi neceffarily be moved farther afunder 5 

whether they be Solids or Fluids.-Thus, an 
Iton Bar, being heated, increafes in all Di- 
menfions, and the fncxe ij as it is farther and 
farther heated ; but on being again expofcd 
fo the Cold, it contralts, and its Parts are 
forcibly preJed together, and return through 
all the Degrees of Dilatation, till it comes to 
its firft Bulk, or to the fame Degree of Heat 
which it had when that additional one was * 

f i r i t  applied ; being never two Minutes of t4e 
fame Dimenjons.-- Hence, fays Boerbartvt, 
" If there were the greateit Degree of Cold, 

Y (' and 



" and all Fire were taken away, all IYature 
" would grow into one concrete Body, @lid 
'c os Gold, and hard as Diamond. --Bat, up- 
'' on the Application of*Fire, it would re- 
'' cover its former Mobiiity.-Confequently 
" every Diminution of Fire is attended with 
" a proportionable Diminution o f ,  Motion, 
'' and Vice Yer",."--Now, as we have the 
Authority of Sir Iraac Newton and Boerbaave, 
to affirm that the h'eavenly Spaces, and a11 
Matter, are filled with an ethereal Fluid, 
which a h  in two Capacities, viz. by Llgbt or 
Heat entering their Parts, and expanding 
them, and by Spirit or CoZd compre&ng and 
forcing them togetber ; we hall endeavour to, 
trace out the Method Nature makes uie of to 
caui'e Vegetation from a Seed to a perfett 
Plant or Tree. 

Every Year, nay every Day, Experience 
confirms us, that Heat and CoZ', which are 
the SrirnJ of Ligbt and Apirit, are the operat- 
ing Caufes of Vegetation.-Thus, on the 
coming on of Winter, as theHeat of the 
Sun decrtaCcS, Vegetation languiihes in Pro- 

portron 



LET.V: On V E G E T A T I O S .  1 7 1  

portion as he withdraws his Warmth.- 
Thus, if the Autumn proves w'arm, Vege- 
tation is carried on with greater Vigour, and 
longer, than when, on the contrary, cold 
prevails.-And in the greaten Cold, in our 
Winter, it is quite itoy'd and at  a Stand; 
and thus it continues, till by the Increafe of 
Heat in the Spring, the vegetable Juices are 
again put into Motion, when Seeds, Plants, 
and Trees begin rn vegetate.-Therefore, in 
Order to explain this Operation, I hall take 
the following Method.--Iit I fhaH examine, 
after a Seed is put into the Ground, what are 
the Caufes which make it vegetate, and to 
become a Plant :--zdly, what are the Caufes, 
when Spring comes on, that make Plants and 
Trees to vegetate, and puih forth their Buds 
and L w e s ;  and 3dly, when Summer ad- 
vances, what occaiio~is Trees to grow, to 
bring forth their Fruits and Seeds to Ferfec- 
tion. 

Thofii Perfons who have been mofi con- 
v d n t  with, and who have made the g e d d  
Difcoveries in microf'copkal 0 bf'matiuns, 

airert, 
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affert, that every Herb  and Tree b p x  their 
own proper Seed, after their Kind,- 3-befe, 
on being thrown into the Ear th ,  which is of 
a proper Heat, Moiiture, stc. fpread forth 
their Roots, and receive from thence: their 
Nourifliment and Support.-That the Li- 
neamcfits of the future Plants, of every par- 
ticulx Kind, are in the Seed itfelf.--So is 
the Form of every Shoot of a Tree in.  the 
Bud, before i t  i s  f m e d  open, and nmde to 

grow by the natural Agents aAing thereon. 
Thef'e Buds, on the coming on of the cold 
Weather in Autumn, are covered clofe, and 
defended therefrom, by a thick mucilak' JII-JOUS 

and gummy Juice, very obkrvezbie in many 
Trees, elpecially the Horfe Chefnut, Aih,&c. 
and thofeTrees which ihed thtir Leaves filii, 
and are lateit in the Spring before thty Shoot. 
T h i s  gummy Subfiance continues thereon, 
till the Warmth of the Spring, or j m e  orti- 

ficial Heat, diffolves it, arid frees the Bud 
from this obffrukting Matter.-- T h e  fame 
Heat which diffolves the Gum, penetrates 
the 13rrk of the Tree, thins and makes fluid 
the Juices contained in  the v~ccuhr Serzes of 

Veffels, 
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VeiTels, betwen the Bark and the Wood, 
and expa112.s them.-The Manner and Power of 
which may be underitood by the Eff& 
\iVarmth Ius  on a Bottle of Ale, of other 
Liquor, whiz5 it expands with i'uch Force, 
that unleCs it finds a Pairage by the Mouth 
of the Bottle, or fonie other Way, i t  butits 
the containing Bottles .-This ex panfire 
Force continually increaiing by the frefh ad- 
dition of Heat, enters the Bud; (a Pairage 
being made through tlie Rind for that Pur- 
pofe;) where tlie Keliitance of the p i n m y  
Subfiance being taken away, it expands his 
Parts, and fprcads 'open its Leaves.-When 
this is da,se, it becomes in a growing State; 
the bkthod of which will hereafter be t.<- 
plaiiied; but bcfore we do that, it will be 
proper to examine the Make and Form of h e  
different Parts of a Plant or Tree which 1 
hall now defcribe. 

:fi, ThLre is a thin outer Rind. zdly. 
The inncr Rind much thicker than the former, 
though both there Rinds are in general but 
thin, and of a reticu/iur Form, with a Series 

of 
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of Veilels between them; all there expand 
and dilate as the Tree increafea in Size.- 
Their IJfe ieenis to be for the Came Pu;nok 
ap the Skin of Animals, either to inliale or 
exhale, accordiog to the Alterations of the 
Weather, and alfo to dilate for the Enlarge- 
ment of the Tree.-The jd  is the Blea, of a 

Jpungy Nature; it is of a confiderable Thick- 
nefsb, and Uniform in its Texture, cornpoled 
of hexagenal Cells, which appear to be de- 
figncd fbr Reiirvoirs, for containing the 
watery and nouriihing Particles, ablbrbed 
from the Atmaiphere, under which lie the 
4th Sobfiance, calkd the vaJu/ar &rie.r.- 
Its Struthre is extremely Simple, being a 
iingle Courfe of greeniih VeiTels, lodged be- 
tween two Membranes.-Thefe Veffels have 
a free Communication with the Wood and 
&'ea.-Hen are found the greatefi Part of 
the Juices for the Support of the Plant or 
Tree, all theie pds  upwards or downwards, 
according as the Heat or Cold, Moifinefs or 
Drynefi prevail.-Here the Weather has a' 
great Influence, for as the Heat from the 
Sull gets Strerzgtli, in the Spring of the 

Year, 
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Year, it thins and expands the mucilaginous 
Juices here contained, and forces out the Bud. 
On the contrary, as the Cold of Winter ad-. 
vances, thefe Fluids are condenfed, thick- 
eried, and become mucilaginous.-We come 
next to the 5th, the Wood, and 6th, to the 
pyramidal Veffels contained therein ; theft 
pyramidal Veffels are not continued Tubes, are 
feldom found many Inches long, (as may be 
obferved in Oak, Elm, and Horfe Chefnut, 
&c,) and refemble thefe in the Bones of 
Animals.- A new circular Ring of thefe 
Tubes are formed every Year ; thefe which 
are formed in Slimmer, are larger than thofe 
formed in Winter.-Thefie Rings of Tubes, 
facing the South, are alfo larger than thofe 
towards the North; fo that moil Trees are 
el+ticaZ infiead of round, with the mot% pro- 
minent Side towards the South.-A new 
Root, a new Branch, and a new Circle of 
Fibres are formed every Year : Thus it may 
be obferved, that a Root or Branch of the 
lait Year, has only one Circle of Fibres, 
\Ivhilit the other Roots and Branches, as well 
as the 'Irunk, have as many'Circles as they 

arc 
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are Years Growth.-The Roots are pulhed 
forward, and formed from a Subfiance, found 
at the Extremity of every fibrous Root, in 
F'orm of a fpungy Nipple.-The 7th is the 
Pitb.-Whatever Part of the Plant we exa- 
mine, we find thcfeJmen and no more.-The 
Root, the afcending Stzlk, and deiccnding 
Fibre, are one and the &me, and not three 
SubRances.-The Fibres of the Root aft 

Juppged t o  be Jmple, capillary, Tubes ; but, 
upon a minute In[pe&ion, we difcover them 
to coniilt of the iimc component Parts of 
the Plant. 

The only Part remaining necelrary to be 
defcribed are the Leaves, which are found to 
be formed of a Number of VeTels, inter- 
woven amongfi each other, in a net-like 
Form, very much refembling the Anaftomofis 
of the Blo+ VefGels in the Lungs of Animals, 
and appear to be of the fidrns Ule to Vegeta* 
bles, that the Lungs are to Animals, viz. 
to throw off the fuperfluous Moiiture; theft 
have innumerable Openings, which anfwef 

. both for the Difcharge of the Cuperfluvus 
Moifiure, 
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Mnifi"re, 2nd R I G )  for receiving tFe nutri- 
tious Pxticles frmi t.hc .4tmofphere.-The 
Leaves are formed by the expanding and un- 
folding the Buds : thefe Buds make a Pcrfor- 
ation through the fcver~l Integuments, where- 
by an e d y  PaffJge is given for the expanding 
Sap, to enter, to enlarge, and  unfoId the 
Leaves, which are fpr-ead out thereby, and 
being full of Pores, the Heat from the Sun 
has an eafy PaEage throngh them, 2nd there- 
by to enter tli2ir F lu ids ,  ;rid es:iaiid rhein, 
till they are @ec$ca/b Zkkirr than the lu r -  
rounding Atmofpliere, 2nd x c  fijrccd off by 
it.-There Porcs 3lfo admi t  the ciefceiitiing 
Dew, when the Coldnefs of the Air is fo far 
increafed as ro overpower the internal Heat of 
the juices contained in the Pl.nt.-Having 
given an anatornicd Defcription of the differ- 
ent Parts of a Tree or Plant, if you drfire 
any Thing  farther on this Subje&, I would 
advife you to confuult iXitjP&hi and GFew, or  
a more late Author, the ingenious Dr. Hunter. 

In Order to prove my Theory on Vege- 
tation, it may be tliuught neceffary to pro- 

z duce 
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duce fome Experiments, as well as the Phc- 
noiaena of Nature, to confirm it.-As I can- 
not make, or fi:id any more fit for this Pur- 
pofe, than thek already made by Dr. Hales, 
who, (as will be allowed by all) was accurate 
in mdking, and faithful in relating them, 
and had no farther Intention to aniwer, but 
that Truth might appear ; for the above Rea- 
fons I h a l l  rake the Liberty to tranicribe 
fome of them in his own Words. 

Dr. Hales tells us, that in Order to be 
informed how far Heat and Cold anlivered 
the diflercnt Purpofes of Vegetdtion, '' He 
'' made ufe of fix Thermometers, the fir& of 
'' which w s  above Ground, in the open Air; 
6' the fecond two Inches under Ground, in a 
'' South AfpeA, the other four at diffcrent 
'' Depths, till the fixth was two Feet under 

Ground; (he tells us) that he kept a 
" Regifier of their Rife and Fall, during the 
'' Month of Augufi, and obierved, that in 
'' the greateit Noon-Tide Heat, the Spirit 
'' in that Thermometer, which was expofed 

to the Sun, was rifen, iince early in the 
'' Morning, 
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" Morning, from 2 1  to 48 Degrees.-The 
'( fecond Thermometer, whore Ball was two 
" Inches under Ground, was a t  45 Degrees, 
" and the 3d, 4th, and 5th Thermometers 
" were gradually of lefs and lefs Degrees of 
'' Hedt, as they were placed lower in the 
I' Ground, to the fixth Thermometer, which 
" was two Feet under Ground, in which the 
" Spirit was 3 I Degrees high ; the 5th and 
'' 6th Thermometers, kept nearly to the 
'' fame Height both Night and Day, till to- 
(' wards the End of thc Month ; when, as 
c c  the Days grew fhorter and cooler, they 
'( then fell to 27 and 25 Degrees. i t )  

' 6  When in the cold& Day in Winter, 
'' the Froit was Co intenfe as to freeze the 
" Surface of the fiagnant Water, near an 
" Inch thick; then the Spirit in the Ther- 
'( mometer, which was expcfed to the open 

Air, was fallen four Degrees below the 
e *  freczillg Point; the Spirit of that Ball 
" which was two Inches under Ground, was 
" four Degrees above the freezing Point; 

'6 the 
(f) Haler's S:rkkr,  Vid, 1. Ex. XX. 



'( the p3, qth, and 5th Thermometers were 
s c  pr~portionally fallen, lefs and lefs, as they 
'' were deeper to the fixth Thermometer; 
6' which being two Feet under Ground, the 
'6 Spiait was ten Degrees above the freezing 
" I'oint.-In this stdte the N'ork of Vege- 
6' t d a n  i'eerned to be at a i tand, at leait 

M. ithill the Rei.ch of the F r o k - h t  when 
" the Cold \vilS lo fdr lellsed, as to have the 
" Spirit in the lir;5 l'hermometer, but five 

Degrees abote the freezing Point, the fe- 
'( cond right, arid thc filith thirteen Degrees, 
'.,thcugh it V.LS itiil very cold; yet this be- 
'' ing fume Advance lrom Freezing towards 
6 Wmn, and tdzr-e /wing cotlll.guently j m e  
6' Expai#on in the Sap, feveral Evergreens 

and hardy Plants grew." 

T h e  above Experiments of D;. Hales, on 
the fix Thermometers, from that in'thc Air, 
to that which was two Feet under Ground, 
h o w  us the different Degrees of Heat at the 
dserent Depths, and alfo the Manner in 
which they retained it.--It mufi alfo bc re- 
membered, that Solids and Fluids acquire 

. , their 
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their Heat iboner, and retain it longer, in 
Proportion to their Denfity.-Thus, put a 
Piece of Metal in Water, and place it on the 
Fire; the Metal will be Co hot'as not to be 
touched, by the Time the Water is warm :- 
Alfa, if you fit near the Fire, with a Key in 
your Pocket, the Key will be hot, and your 
Cloths hardly warm. 

The Came Thing may be obferved, where 
the Sun ihines upon a Piece of Metai ; this, 
in a ftrong Sun-ihine, will be found to be 
much hotter than the furrounding Atrnof- 
pherc.-The fame Effea may be obierved 
with Regard to Cold, as has been by Heat, 
viz. by expiing a Key to the Cold Ether, in 
a Froit, it will be found to acquire a Degree 
of Coldnels, much exceeding that of the At- 
moCphere.- Hence, (as will be explained 
hereafter) as the Earth is 1500 Times deder 
than the Air, fo it will bc found, by that 
Means, to be very ufeful in carrying on Ve- 
getation 

From the above Fa&, I &dl endeavout 
to 



to draw proper Concluiions : In  Order to do 
this, I thdl obferve the different Changes 3 

Vegetable undergoes, from the Seed to a per- 
feA Plant.-For this Purpore I ihdl make 
Choice of a Kidney-Bean ; as in that, thefc 
difkrcnt Changes, which the Seed undergoes, 
will be more perceivable than in fome others. 

By putting a Kidney-Ben into the Ground, 
and covering it with a proper Quaiitity of 
Mould, at  a propcr Se&on of the Year ; in a 

few Diys, the. warm afcending Vapour from 
the Earth enters its Pores, and forcibly ex- 
pands the Lobes of the Bean :-This expand- 
ing Vapour, (from the make of the Bean,) 
is forced from thefe Lobes into the capillary 
Veffels L i f  the Radicle, which, by continually 
receiving a freih Supply, is forced out and 
elongated, which when extended to a certain 
Degree, reiifts more than the Power from 
above; at this Time, it i l l  receiving addi- 
tional Nourifliment from the Earth, the ex- 
panded Seed Leaves are forced out of the 
Ground; after this the Plume being unco- 
vered, by the opening of the Lobes, the ex- 

pmiive 
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panfive Force opens and unfolds its Leaves, 
and when they are fuflkiently enlarged, fo as 
t o  throw off the hperfluous Mcifiure, be- 
comes a perfelt Plant, an hydraulic Machine, 
Sui Gcneris, and wants no more AGltance 
from the Lobes, which now drop off as uie- 
l e k  

Having now, according to my PropoOl, 
explained the Method whereby a Seed be- 
comes a perfe& Plant, and, as my Letter is 
already extended to a greater Length than, 
perhaps, you will like to redd at  one Time, 
I will leave the Confideration of the Means 
and Caufes of its Growth and Support, to 
niy next Letter, which you may expect to 
receive Coon after this. 

F. P E N R O S E .  

S T O N  E 11 0 US E,  
OCt. 1 1 ,  1783. 
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To J O H N  H E A V I S I D E ,  ESQ. 

Experiments from Dr. Hales, which proTe thnt 
Vegetables inJire nntl expire accwding t o  tbt: 
Dry@ and Mo$?ire, and the Heat and 
Coldnej of tbe Air.--Tbe Method Naturc 
makes up of t o  perform Yegetafion.-7rees 
and Vegetables grow in the Form Cf n Pyra- 
mid, unlrj  prcz,ented.-l%e Caqe @$zed 
why Plants in a Green-bouje, or other Room, 
point towards the tYindow.-The Juices rjf 

Vegetables always in Motion, but do not cir- 
cufafe like tbe Blood in Animals.- S m e  
more Experivirnts f i o m  Dr. Hrlles, t o  ex- 
plain the Method Nature makes up of in the 
Bleeding S e e n ,  f i n  the Spring f the Tear) 
toforce o u t  the Buds and Lenves. 

DEAR SIR, 

Finillied my lait  Letter with the Account I of the Progrcfs of aVegetable from a Seed 
to a perfeA Plant;  and according to my Pro- 
mife, I have fent you an Account of the 

Methods 
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Methods Nature makes ufe for its future 
Growth and Support. 

Having received the great& hfmmation 
for doing it, from the Experiments of the 
judicious Dr. Hales, I hall  now take the Li- 
berty t~ make Ufe of fome inore of them, for 
confirming what I hall now fend you. 

The following Experiments were mifde in 
Order to obferve the different Effe6t.s pro- 
duced by the different Degrees of the H&t 
by Day, and the Cold by Night ; -on  the 
Growth of Vegetables ; and alfo, the differ- 
ent Eff&s produced on them, by the dif- 
ferent Changes of the Weather.--For this 
Purpofe he planted a Cabbage and a Sun- 
flower, each in a Pot, which he coofiantly 
weighed every Cay, for a Month.-he found, 
'' that fome Days the Cabbage perfpircd, 
'' when the Weather was hot and dry, more 
'' than a Pound and Half.-That the Sun- 
*' flower, in twelve Hours, of a very W- 

" Day, perlpired one Pound and fourteen 
s6 Ounces ; the middle Rate one Pound four 

A a  u Ounces j 
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c' Ounces ;-The Perfpiration of a warm, dry 
'' Night, without any fenfible Dew, was a- 
" bout three Ounces ; but when any fenfi ble 
'' but h a l l  Dew, then the Perfpirztion was 
'' nothing.-When a large Dew, and Come 
" little Rain in the Night, it increafed in  
" the Weight two or three Ounces. 

From the above Experiments, it may be 
obi'erved, that theCe Vegetables perfpired 
more or lefs, according to the State of the 
Atmofphere which furrounded them, whe- 
ther it was warm or cold, moiit or dry;- 
That they peT/pired mofi in a warm and dry 
Air;  on the contrary, in moifi Weather, or 
a large Dew, they it&Jired very confiderably 
from the Atmofphere, as their I n c r d e  of 
Weight demonitrates. 

Hence it is clear, from the foregoing Ex- 
perimsnts, that the Leaves of Plants are 

_ierviceable towards carrying on the Work of 
1 Ye&e&tion, & .  in bringing Nouriihment from 

the 
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the lower Parts and Roots ;-Plenty of Dew 
is imbibed by them, by which Means they 
receive a great Part of their Food from the 
Atmofphere, which is always fiocked with 
vegetable Nourifhment.- Hence we find, 
that after the Plume of the Seed, and the 
Leaves are puthed out, they perfpiie or in- 
fpire, nccording t o  tbr Heat, the Culdnej, the 
Drynej, or Mo$ht$ of the Air; in the 
Day-Time, when the Air is hot and dry, it 
dilatea, and expands their Pores, (more efpc- 
cially when the Siin fhines) and rardies their 
Juices, whereby it afcends in the Atniofphere; 
thus a Yncuum is made, and Room is given, 
for the Sap afcending from the Roots ! 

The fmall fibrous Roots a& the Part of 
Sypboas, and the moifi Vapour, afcending 
from the Earth, is abforbed or flicked in ,  by 
the Roots, f&er or flower, more or leis, in 
Proportion to the Number of Rootr, and the 
Rarefattion of the Fluids in them ; for thefc 
Juices will recede and occrde according to the 
Heat arid Rarefattion, or Cold and Compref- 
iion, till an Equilibrium is formed :==When 

that 
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that happens to be the Cafe, and every Pore 
and VeGc!c is filled, then theMoilture, Dew, 
or Rain will remain on the Lewes, in the 
fame Manner as it may be obkived to do on 
oiled Paper, when every Pore of the Paper is 
filled with Oil.-This may often be obi'etved 
i n  a growing Seafon, in the Morning, in the 
Spring of the Ycar. 

Thus, lo long as the Heat proceeding from 
the Sun, is powerful enough to rarefy :he 
Juices, in the Leaies of the Plant, to .t I'uf- 
ficient Degree, they continue to prr$ire the 
fuperfluous Juices, afcending from the Roots, 
and what they fend up, as r:pgul;lrly continue 
to fupply the Place of thoi'e perfpired; unlei's 
(as it Cometimes happens) in a hot and fu!try 
Day, that there' is more Moifiure perfpired 
by the Leaves, than the Roots can iiiniciently 
fupply, during that Time.-When this hap- 
pens to be the Cafe, we obferve the laeaves 
of the Plant to flag, and to continue in that 
State till the Coldnefc and Moifinels of the 
Air is fo far i n c r d e d  as to prevent the Heat 
from rarefyiag mort Juices than can be fup- 
plied in the fame Time from the Roots. 
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As the Heat of the Sun goes off in the. 
Evening, and the Air becomes colder, and 
loaded with Dew, the Perfpiration of the 
Leaves abates, till the Coldnei's and Deafe- 
nefs of the Atmoi'phere, together with the 
dei'cending Dew, fill up the Pores of the. 
Leaves, fiop the Motion of the Sap upwards, 
and by its Increafe of Gravity, makes thc 
Sap to defcend towards the Roots, and carry 
wi:h it from thc Dew, luch nutritious Par- 
ticles of the Atmofphere, as it  may contain : 
thus it finds its Way to the moit capillary 
Roots, forces out the Sap that Way, and- 
elongates them ! 

The Difference of Deniity between the 
Earth and the Currounding Atmofphere, adds 
greatly to the Growth or Elongation of the 
Roots of Trees and Vegetablcs : The Earth 
being fo much denleer than the Atmofphere, 
it retains the Heat, i t  receives fi-om the Sun, 
a confiderable Time longer; neither is it 
Cubjee to the fudden and great Changes often 
occafiond in the Atmofphere ; indeed fomc 
little below the Surgace (as was proved by 

the 
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the Thermometers) it retains the fame Heat 
great Part of the Summer, Night and Day. 

It is the Nature of Trees and Vegetables, 
(if their Growth is not prevented by other 
Trees or Vegetables itanding too near them) 
to take the Form of a Pyramid; the lowefi 
lateral Branches being longer than thofe im- 
mediately above; and,. as the Tree advances, 
the lateral Branches fucceed in firit, fecond, 
and third Order, &c.-Thus they continue 
to grow in this Manner, unlefs the Rare- 
h a i o n  and Perfpiration . of there lateral 
Branches are prevented by others growing 
too near them, ns may be obkrved to be the 
Cafe in thick Woods, Groves, Corn, and 
other Vegetables, which &and fo thick and 
clofe to each other, as to fhade and hinder 
the Expanfion 31id Condenfation by the Heat 
and Air, and of Confequence the Perfpiration 
of the lateral Branches.-When this happens 
to be the Cafe, the Rarefaeion and Perfpira- 
tion can only be carried on in the upper Part 
of the Tree or Plant :-Hence, by the Sap 
being perfpired from the top Branches only, 

the 
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the Tree is enlarged in no other Part, and 
& cJrows in Height only; thus, by the Per- 
fpiration being carried on no where but the 
Top, moil, if not all, the lateral Branches, 
periih for want of Perfpiration, and of Con- 
fequence Nutrition. - Hence, the Reaion 
why Trees grow upwards, for the Sun-Beams 
defcend in itraight Lines to the Earth, and 
enter the Tree at its Top, whereby the 
e, oreateit Rarefattion. will be there, and the 
Juices in the Tree, afcending from the Root, 
will be forced thereto, and the Branches 
will there be enlarged and Itngthened; but 
when Plants itand fingle, or at a proper 
Difiance, and furrounded with a Freedom of 
Air, the lateral Branches grow in a jufi Pro- 
portion to the Top, as the AtmoJbwe, and 
all Fluids, pr$ egualb eve? Way. 

Hence all0 is the Reafon why Plants, in a 
Room or Houfe, where there is but one 
Window, (eipecially if that Window faces 
the South ;)-the Plants placed therein will 
alwayf grow towards the Window, where 
the Sun-Beams and Light enter; Thus, 

Plants 



Plants which perfpire very plentifully, as the 
Sun-flower, may be obferved in Hzight of 
the growing Seaion, to follow the Sun, with 
their Tops pointing to him ; in the Morning 
they bend towards the Eafi, a t  h'oon South, 
and in the Evening towards the Weft.-By 
the fame Caufe, Trees or Plants, near a 
Wall, akways grow from it, pointing towards 
the Sun; nay if a Plant is placed in fuch a 
Situation, that no Sun-3eams are ferit on it, 
its Growth will tend to the Place f'rorn 
whence the Light proceeds 

Thus, during the Summer Seaion, when 
there is Heat enough to m2ke Vegetables 
grow, their Juices are in continu21 Motion, 
as well as the Blood in  Animals, but with 
this Difference; tha t  the 131006 in Animals 
undergoes a continual Circulation, but the 
Motion of tbe Sap in Vegetables, is only 
from their Roots, through their whole S u b  
ftance, where, at  particular Places, the phJick 

'Make of thofe*Parts abforbs and retains h c h  
Portions of the nutritious Juices, as are pro' 
per for their Support and 1acreafc.-Thus it 

may 
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may be ohferved, particularly in a Grain of 
Wheat, which puts forth three different Suc- 
cefions of Roots, for the different Periods 
of its Growth ; firfi, after putting a Grain of 
Wheat in the Ground, three Fibres are fhot 
from the Radicle ; upon the Wheat fpcaritig, 
frelh Fibres are itruck out; foon after they 
are efiablilhed, the three firfi Fibres, with 
their Branches, gtdually decay.-.4s foon as 
it comes in Ear, freth Fibres make tlieir Ap- 
pearance, foon after which the Cecond decay. 
The  above Account of thefe three Sorts of 
Roots, made by culmljfproouz Plants, arc given 
us by the ingenious Dr. Cullcn, who tells US 
it was a Difcqvery of Bentiet’s, and are term- 
ed by him, the Infancy, the AdofGence, and 
Maturity of the Plant. 

Now let the Unbeliever, who rnakes an 
Idol o$ his own Underitanding, meditate on 
the Powei given by God, to a Vegetable, to 
enable every Part thereof to cull and appro- 
priate fuch Parts only, of the nutritiousJuices 
they receive, as are fitted for the Growth and 
Support of thefe only,whcther it be for Leaves, 

B b  Roots, 
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Roots, Stalks, Flowers, or Seeds.-- If he 
cannot underftand the Aaions of this Jmplt. 
Machine, let i t  humble his Pride lo far as 
not to be Wife above what is revealed! 

Having explained theklethod Nature makcs 
Ufe of to caufe the Vegetation and Growth 
of Plants, I hal l  now, as I propofed, en- 
deavour to expl'iin the Means whereby Trees 
puih forth their Buds, Leaves, Fruit, and 
Seeds.-In Order to do this, I h a l l  again 
take the Liberty to make ufe of iome more 
of Dr. Hales's Experiments, which he made 
pn Vines, to afcertain the Strength of the 
Expdniion of the Sap, at  the Bieeding Sea- 

ion, in the: Spring of the Year.-" April 6th, 
'' at nine, A. Pvl. Rain the Evening before, 

he cut off a Vine, on a Southern AfpeCt,' 
two Feet nine Inches from the Grou ; 
the remaining Stem had no lateral Brancnes; 

#' he fixed on it a mercurial Gage.-At I I, 

A. M. the Mercury was rifen 15 Inches.- 
'' at 4, P. M. it w3s funk an Inch," (VI 

6 L  April 7th, at 8, A. M. rifen very little, 
6g a 

(v) Haler'# Statickc, VOL 1. Exper. XXXVI. 
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“ a Fog :-At I I ,  A. M. 17 Inches high, 
‘‘ the Fog gone.” 

“ April loth, at 7, A .  M. Mercury 18 
Inches high ; he then added more iMercury, 
io as to make the Surface 23 Inches high: 
fhr Sap retreated a /irfZe into the Stem, upan 
this additional Weight, wbich pews witb 
what an nblute Force it advances.-At Noon 
it was funk one Inch.” 

“ April I rth, at 7, A, M. 24$ Inches 
high, Sun-fhine.-At 7, P. M. x8 Inches 
high.” 

“ April rqth, at 7, A. M. 2of Inches 
high; at 9, A. M. 223 fine warm Sun- 
kine.-Erne we j e  tbat the warm Miming 
Sun gives a frej3 Yigour to tbe Sap.-At 1 I, 

A. M. the fame Day, 16f-fbe great Per- 
Juration oftbe Stem mades i t jnk.” 

‘‘ April 16th, at 6 ,  A. M. Rain.; 
At 4, P. M. 1 3  Inches.”-Though i t  had 
funk fince Morning, he found by Exp. 34, 

that, 
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that it had rifen iince Noon twd Inches.- 
This Dgerence de f i y s  was acc@oned, in tbe 
J~J?, by tbc Per@iration of tbe Srrp.-The 
other Stein being f i  very port, there was 
little Room for it.” 

c c  April 1 7 t h ~  at 1 1 ,  A. M. 245 high, 
Rain and Warm; at 7, P. M. 294 fine 
warm rainy Weather, which made tbe Sap r@ 
aN Day, there being little Per-iration by Rca- 

fon oftbe Rain.” 

c c  April 18th, at 7, A. M. 32+ Inches 
high, and wouLd have r$n bigber, 9 there 
dad been more Mercury in the Gage.-From 
t h  The, t o  Moy the gth, the Force gra- 
dually decreaJd-The greattit Heigh t of the 
Mercury being 324 Inches, tbe Force of 
the Sap was equal t o  36 Feet, s+ Xncbes 
HcQht of Water. 

6 g  Here the Force of the rifing Sap in the 
Morning, is plainly owing to the Energy 
foftbe Sap) in the Root and Stem,-In ano- 
ther mercurial Gage, (fixed under the Bot- 

tom 
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tom of the Vine, which ran twenty Feet 
high) the Mercury was raifed by the Force 
of the Sap, 38 Inchea, equal to 43*Fmt, 
3 Inches + of Warer.- As the grcatefi 
Height the Atmofphcre will .rife Water is 
thirty-two Feet, fo this Force was about om 
Third greater than the Preffure of the At- 
mofp here.” 

Dr. Haler tells us u That the Mercury 
confiantly fubiided in a Gige, fixed on a 
Branch of a large old Vine, by the Retreat 
of the Sap, about nine or ten in the ’Morn- 
ing, when the Sun was hot; but in a moiff, 
foggy Morning, the Sap was later before it 
retreated viz. till Noon, or fome Time after 
the Fog was gone.”- About four or five 
o’clock, p .  M. when the Sun went off the 
Vine, the Sap began to pufh afreih into the 
Gages, but it always .rofe fafieft from the 
Sun Rile, till nine os ten in the Morning.-= 
The Sap on the Branch of a large old Vine 
played the mofi freely to and fro, and wag 

therefore foboneit affe&ed with the Chaages 
from hot to cold, or from wet to dry, and 

Yicc 



Vice ver/”a.”w-He obferves that thc great 
Force, exerted by the Branch of this large 
old Vine, g‘ was not from the Root only, 
but muft alio proceed from iome Power in 
the Stem and Branches.”-After the Leaves 
are puihed out, no Trees will then bleed, 
neither have they any Force to pufh out their 
Sap; a// is then perfpired by the Leaves.- 
‘c Moiiture and Warmth made the Sap moil 
“ vigorous, Ex. 38, but the Vigour of the 
u Sap would immediately bc grcatly abated 
‘‘ by aold EaAerly Winds.” 

“ If, in the Morning, while the Sap is in 
a rifing State, there was a cold Wind, with 
a Mixture of Sun-fhine and Cloud; when 
the Sun was clouded, the Sap would imme- 
diateiy fubfide, at the Rate of an Inch in a 
Minute, for feveral Inches, if the Sun con- 
tinued Co long clouded: But as Coon as the 
Sun-Beams brake out again, it would’im- 
mediately return to its then riiing State, jufk 
aa any Liquor in  a Tbc~momter rifes and fall0 
with the Alternacies of Heat and Cold j 
whence, i iys  he, it is probable, that  the 

plentiful 
(9 Na!e&’a ESP. ZiXXVI.-:x) tcp XXXVIIL 
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plentiful Rife of the Sap, i n  the Vine, in 
the Bleeding Seafon, is eEe&ed in the fame 
&Iaicer.-’Nhen, Cays he, three Tubes were 
fixed a; t l i e  fame Time to Vines on an eo$?ern, 
a j u t h e m ,  arid weJleern AfpcA, round my 
Porch, the Sap would begin to rife in the 
Morning ,  firit i n  the eafiern Tube, next in 
the Coutherii, 2nd l a f i  in the wefiern Tube: 
and towards Noon it would accordingly begin 
to fubfide, firfi i n  the eaitern Tube, next 
the hthern,  and lait in the weficrn Tube.” 

“ Rain and Warmth, after cold and dry, 
would make the Sap rife all the next Day, 
without fubiiding, though it would rife then 
floweft about Noon.-The Sap begins to rife 
fooner in the Morning, in cool Weather, 
than after hot Days.” 

When at the Diftance of four or five 
Days, Tubes were fixed to two different 
Branches, which came from the fame Stem, 
the Sap would rife highefi in that which was 
lafk fixed; yet, if in the fixing the fecond 

Tube, 



Tube, there was much Sap loit, the Sap 
wouid fubfidc in  the firft Tube.” 

In  very hot Weather, many A i r - h u b  
bles mould rife, fo as to make a Froth m 
Inch deep, on the Top of the Sap in the 
Tube.” 

‘‘ But when towards the latter End of 
April, the Spring advances, and many young 
Shoots are come forth, and the Surface of 
the Vine is greatly incregfed and enlarged by 
the Expanfion of the levera1 Leaves, whereby 
the Peripiration is much increafed, and the 
Sap more plentifully exhaufied, it then cea& 
to flow in a vitible Manner, till the Return 
of the following Spring.” 

“ And as in the Vine, io is the Cafe the 
fame in all the bleeding Trees, which ceafe 
Bleeding as foon as the young Leaves begin 
to expand enough to perfpire plentifully, and 
to draw off the redundant Sap. 

Expl 44, ‘t Since by other Experiments it 
is 



LET. VI. OU V E G E T A T I O N .  901 

is found, that the greatefi Part of the Sap is 
mifed by the Warmth of the Sun on the 
Leaves, which faem to be made broad and 
thin for that Purpofe ; for the fame Rdon 
it is probable, it  &odd rife alfo, in thofc 
Parts which are moit cxpofed to the Sun, as 
the Bark i s  '' - " It is found that 
the Trunk and Branches of Vines were al- 
ways in an irnbibiig State, canjd by tlw great 
PerJPiration of the Leaves, except in tbc 
Bleeding Segon." (u) 

Therefore to prove the great Power Seeds 
receive, ( when fown) from the expdfive 
Power of a warm Vapour - Dr. Hales put 
fome Peas into an Iron Pot, with fomc Wa- 
ters and then fixed on it aCovcr, and on that 
r84 Pounds Weight, which the dilating h a s  
lifted up; he all0 found they would lift up 
any Weight that was not lufficient to p'tcs 
them together. (w) '' We fie, lays he, by this 
" Experiment, the vait Force with which 
6 '  iweiling Peas expand; and 'tis doubtlds 
" tile fame FForce which is exerted, not only 
'* 11)  plr/hing the Plume upwards into the Air, 

C C  but 
(u] € Ida 's  S ~ c k s ,  VOL I. Exp. =VI.- (t) Vole 1. ESP XxXU. 
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" but all0 in enabling the firft Shooting of 
" the Radicle of the Pea, and all it8 fubfc- 
" quent tender Fibres, to penetrate and hoot 

into the Earth." 

Having now given the Experiments I pro- 
pofed, with Regard to Vegetation, with fome 
Obfervations thereon, in my next Letter, I 
hidl endeavour to explain that Operdtion 
as ihort and ea$ a Manner as I can. 

Adieu, 

F. P E N R O S E .  

To 
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To J O H N  H E A V I S I D E .  ESQ. 

A Recapitulation of tdc Method Nutute makes 
up of to  curry on Yegetaton. --The natural 
Agents dot and cold Ether.-Fire and MQ- 
tron bnonimour.-Tbe Phenomenon of Yege- 
tation a proper one to  exp&in the Agency of 
Nature.- The Cay2 wby fTircJ ped thir 
Leaves in Autumn; and the Means mode 
up of t o  pup fottb tbcir Buds and Leavcs 
in tbe Spring.--l'br Scripture Account of 
Yegetation pq-feHJy agreeaHe witb Nature. 
Coid and dot Ether, the Agents wbicb fup- 
port and car? on Animai as we// as vegeta- 
ble Lfe, 

DEAR SIR, 

N my three former Letters, I defcribcd I the Agents, and the Method Nature made 
Ufe of to carry on Vegetation, which were 
long, and which, I imagine, you thought 
tedious, on Account of the many Phenomena 
and Experiments there related, to prove that 

what 
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what I laid was confirmed by Nature.-I 
hall now, in Order that you may have a 
more clear Perception of it, recapitulate that 
natural Operation in  as ihort and clear a 
Manner as I can. 

A Recapitulation of what bas been oh/rved. 
In the firfi  Place I hewed from Sir lfaac 

Newton's own Words, that he fuppofed 
there was an ethereal Fluid, which jl led the 
Porez of oll BodirJ i and alfo that this Fluid 
filled all Space, from the Sun to the Orb of 
Saturn, and beyond. 

Secondly, That this Fluid a&ed in two 
Conditions, one of which he called Lkbt or 
Heat, and the other Spirit or Cold.-That 
thefe two were in continual Circulation 
and Struggle, from the Sun to the Ex- 
tremities of the Syftem.-The Light or Heat, 
dcending from the Sun, opening and expnd- 
zkg; and, the Spirit dckending to the SUR, 
confrdhg and comp@g evcry Thing.- 
After this I gave Bombaavc'a Account of 
what weft the Agcrrts Nature lppdt Ub of 

in 
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in  her Operations, which was " That Fire 
r c  or Motion were Synmkws ,"  for, fays he, 
c c  let an Iron Bar be heated, it incredes in 
" all its Dimenfions, and the more fo as it is 
w farther and farther heated; but on being 
r r  expofcd to the Cold, it contraas, and its 
6' Parts are forcibly prefled together, and re- 
c r  turn through all the Degrees of Dilatation, 

till it comes to its firit Bulk, or to the 
fame Degree of Heat which it had when 

r r  the additional one was applied, being never 
'' two Minutes of tbe fame Dimenjonr.-- 
'' Hcnce, fays he, if there were the greatcft 
'' Cold, and all Fire were taken away, all 
'' Nature would grow into one concreate 

Body, Jdid ar Gold, and bard as a Diamond. 
" But upon the Application of Fire it wau/d 
* rpcover its former iMYbrlity." 

Finding that thcfe two great Philofophers, 
as well all the Ancients, attributed the f ir f i  
Agent in Nature to be Fire; and that all 
Nature were filled with an Ether, which 
a&& in two Qualities, riz. Light and Heat, 
or Spirit and Cold; 'and imagining that the 

Pdenomna 
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Pbenomina produced by natura1 Operations, 
were more timple, exprefive, and lefs equi- 
vocal than Experiments produced by Art;  I 
endeavoured to find one that would anfwcr 
our Purpofe ; accordingly, that of Vegetation 
appeared to be moil likely to do it.-There- 
fore I examined the Obfervations and the Ex- 
planations of different Philofophcrs thereon ; 
and found littie Afifiance from any but the 
ingenious Dr. Hales, who, from a Set of 
well choien Experiments, accurately per- 
formed, and faithfully related, hath cleared 
this limple Operation from its Intricacy. 

By which it appears, that a Seed is covered 
with an outward Shell, which is of fuch a 
dofe Contexture, as to prevent the common 
Atmofphere from entering. 

The Seed, by being put into the warm 
Ground, is acW upon by the warm Yapuur, 
which is continually afcending into the out- 
ward AtmolTph~rt.-The Lkdt or Heat of 
this a&ve Vapour enters the outward Shell, 
penetrates and expands the Lobes of the 

Seed 
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Seed (which Lobes anfwer the fame Purpofe 
to Seeds, that the PZucrntk does to Animals) 
expands and enlarges them ; from hence, by 
the pf@i-k .Make of the Seed, it is forced 
into the Radicle, which it dfo extends and 
elongates, and puthes into the Mouid, and 
by being continualJy a&ed upon in the above 
Manner, it coatinu;tlly increafes, till by its 
Number of Fibres, it receives a greater ex- 
panfive Force, by the warm Vapour it re- 
ceives from below, than what is fupplied by 
the Lobes, which now burit the inclofing 
Shell, and by this Force, from bclow, arc 
impelled above Ground, when the Lobts fe- 
parate, and the Phmc appears, which is now 
enlarged, and its Leaves fpread abroad, and 
becomes a perfell Plant, and the Lobes or 
Srcondiner drop off as ufcIcfs. 

A Plant and a Tree are hydraulick Ma- 
chines, and arc Cupported and d e  to grow 
by the two Agents Lkbt or Heat, and Spirif 
or Cqld.-As either one of theft a& upon the 
Parts of the Plant or Tree, io does its Growth 
and Incrcafic go on& Tree is cornpofed of a 

Root 



Root which is in the Ground, a Trunk 2.0 

bove the Ground, and Branches which arc 
@read in the Air, anfwering to the Root9 
below.-Now it is found by Experience, 
that you may pull up a young Tree by its 
Roots, plant the Boughs or Brancbes in the 
Ground, and let its Roots fpread in the open 
AM, as its Boughs uEd to do, it will grow 
in this Form, p u h  out Leaves, Bloffoms, 
Fruit, and Seed.-The Leaves are formed 
wide, thin, and full of Pores, and anfwer 
the fame Purpofe to Plants, that the Lungs 
do to Animals, to perfpire the fupcr8uous 
Vapour Cent up from the Roots.-Thus, in 
warm Weather, when the Sun mines on the 
Leaves, the Light or Sun-Beams enters their 
Pores, expands their Juices, and as f i n  
3s they are Cpec&cally lighter than the 
Atmofphere, are forced off by it.-Hene a 
Y ~ u u m  is. there formed, which if imme- 
diately filled up and fupplied by frefh Vapour 
dccnding through the Tree or Plant, from 
the Roots.-In this Manner the Juices re- 
ceived by the Roots, are carried throughout 
the whole Plant or Tree; and, after it h a  

collec~~d 
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coIleQed juch a Portion of it as is sfit for the 
Support of every Pxt, the fuuperfluous Moif- 
ture is perfpired by the Leaves :-This conti- 
nues ail the D2y, ti11 the Hkat of the Sun- 
B e a m  begin to decline in the Evening, and 
the Cold increafes.-Thus, as that comes on, 
the Cold condenfes fome of the Moifture in 
the Atmocphere, and preges it down towards 
the Earth, as the Heat goes off.-The cold, 
moift Air and Spirit enter the open Pores of 
the Leaves, and as they overpower the Heat, 
force the Juices through the whole SubRance 
of the Plant, down to its fmalld? Roots, 
which they force out and elongate.-In this 
Manner the Plant grows and increalks in 
Bulk, tiff the Cold is fo very powerful, to 
contra& or prefi the Juices into a Concregte, 
when all Vegetation ceafes, and the Leaves 
drop off as ufeleis. 

Thus, as the Cold of Autumn canlet on, 
the Juices of the Tree are infpiffattd, the 
b u d s  and outer Rind are catered with a 
gummy Subfiance, in the fame Manner as is 
ufed co cover the Silk of a BalIoon, to pre- 

D d  vent 



vent the common Air from having any acceh 
within.-As foon as this is done, the 'Trees 
which are iifed to ihcd their Laves ,  drop 
them off as ulelefs, and continue in a torpid 
State till the pext Sprifig.-In April, the 
Sun-Beanis have fuficient Power to enter the 
Bark of the Tree, which then expand its 
Juices, and make them fluid; and, by the 
continual Increafe it receives every Day, it 
acquires a Force onc third greater than the 
I'refiure of the Atnioiphere.-The Wood of 
the Tree being of a clofEr Nature, and reiiit- 
ing more tlim the Rind, the Juices are made 
to expand in the Series of Veirels between the 
Bark and the Wood, which communicates 
thrcugh every Part of the Tree, and parti- 
cularly with the Buds, which have Openings 
made for that Purpofc, through all the Inte- 
guments of the Bark, &c. where this ex- 
paniive Force enters, develops the Buds, and 
forces out the Leaves ; and when they are 
quite expanded, the Tree becomes a perfe& 
hydraulick Machine, as was before defcribed, 
and grows, and is lipported as above.-Thus, 
as foon as the Leaves are puihed forth, the 

cxpan five 
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expanfive Force of the Juices is gone, the 
Tree will no longer bleed, but infpires or 
expires, and thereby .keeps up a continual 
Motion of the Juices, till they are concreted 
by the cornins on of the Winter cold. 

Having explained the Operation of Vege- 
tation, which Mores tells us w a s  performed 
on the third Day, by the natural Agents al- 
ready found to be good, and capable to do 
the Office God afigned to them.-He now 
put them into AAion, and by this Exprei3on, 
/et the Eartb bring forth Graj ,  gave them 
Power to do it,-lbus ended tbe tbirdDay, 
or the third Revolution Oftbe Earth. 

I t  gives me Satisfaaion to find, that the 
Method and Agency of Vegetation above de- 
fcribed, are reprefented to be the fame in  the 
Scriptures, and thdt in this hilance they 
fpeak philoib~thically true : For Mvies in- 
forms us, (WI  that Vegetables c m , d  riot grow, 
till the Earth was lupplied with Waccr or 
Rain, and that thcy were made to grow by a 

m i &  
(w) Gcn, XI. 5, 6, 
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moifi akcnding  Vapour, which watered the 
whole F x e  -or Surface of the Ground ; and 
that t o  tboj2 w b ~  hrarkcned t o  the Yoice q' the 
Lord, he wih' o,i'.wn d i d *  good Trmjiv-t-, the 
Heaumr, t o  ;kr Rain t o  t k e  Lad, ita bis 
Seajun, dnd t o  h q s  nli the W6t.i tbrir 
H m d s ;  (x, and Job informs us, t L t  I'uge- 
rahles are nourihed and i'upportcd by Earth 
and Water ; and the Agei:ts which pciibrm 
th is  Opelation, are the i'olar Light and : ;e,it 

of the Dav, and the Dew and Moon 5 1 . i ~ ;  
for, t y s  hf,  catz t h e  Rrfy? grow wirhout IU~~.L'  
or Mould? can tbr Flag grow withut Wh- 
ter? o ;  -I hus Moles, in  his BlefTings on the 
Tribes of Iirael, tells the 'Tribc of Jofei)!~, 
t3at the BlcJngs J':afC be on their Larid, fbr 
the precious Things of Heaven, jor the Ucw, 

for the precious Fruits brought jortb by the 
j i a r  Llgbt, and for the precious Tdings p u t  
forth by the lunar Light; ( 2 )  and in Samuel 
we arc informed, that the tender GrgsJSpri77g- 
rfd out of the Earth, by clear pining offer 
Rak. ( 1 )  And Job tells us, that though the 

Root 
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It may be remarked, that Animal Life is 
r a r i i e i  cm and fupprted by the h e  Agents 
whrLh csrry and Support the Vegetable, 
viL. Lz,.sr clr Hent, and Apirit or Cold. 

SJme Years ago I Iiad the Honour of be- 
iag zcqwinted with a Lady of Fortune, who 
lived in  a large Eiouk, but did not keep a 
gi.eat deal of Company; h e  had a large Par- 
lour which was made but little Ufe of.-In 
O&ober I was h e w n  a Bat, who had taken 
up his Winter‘ Lodgings on one of the Cor- 
nices.-I faw him many Times afterwards, 
between that and Chriftmas, when he appear- 
ed Motionlefs, as if dead.-At Chriitmits I 
perfuaded the Lady to have a Fire in the 
Room, to lee if it  would procure Life to the 

Bat. 
’z:, Jab. S I V .  ;, e, r,. 



Bat.-She according!y agreed that we ~ ~ I I G U : ~  

fpend one Day in that Room, and have 3 
large Fire therein.-Some Time after Dinner, 
when we did not think of it, we were en- 
tertained with the Flight of the Bat, who 
flew round the Room with great Life and 
FTigour.-But we found, the next Day, after 
a cold Night, that he was returned again to 
a torpid State.-The came Thing  may be ob- 
ferved by bringing Flies into the iVarmth 
any Time in the Winter; but what puts this 
beyond Doubt is, the hatching of Chickens 
in Stoves.-The Egg, like the Seed of Ve- 
getables, is covered with a Shell, and thefe 
Eggs may be preierved in thcir prefent State, 
a long Time, if prevented from having only 
3 Froper Degree of Heat; but put them un- 
der 3 Hen, or in a Stove, of a proper Tern- 
perature, in three Weeks a Chicken will be 
produced, who will then break the Shell, 
live, breathe, and feed, and be io far a corn- 
pleat Animal as to feed itfelf. 

On the 4th Day we are informed, that God 
made two great liiitrulnents ot Light, and 

placed 
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placed them in the Firmament of Heaven, to 
regulate or rule the Day and the Night; that 
they were to divide between the Day and the 
Night-and that they were to be the identical 
Jn,l?rurnents, to point out and divide the Sea- 
ibns, the Days, and the Years.-Thus it 
may be obkrved, that on this fourth Day, 
the Motion of the Heavenly Bodies began, 
and was carried on by the natural Agents; 
for God tells us, that he O w  that they were 
good, and capable t o  perfirm tbe O$;ces azgned 
t o  thm.-Here then, (as it is natural he 
fhould,) Mores begins his Chronology. (3)- 

T h e  firit four Days, till the Sun and Moon 
were formed, the Rotation of the terraqueous 
Globe was under the immediate DireAion of 
Gud ; but, now it was an Automaton, under 
his deputed material Agents, the Sun, (the 
Moon, the Stars, and the Heavens,) unlefi 
he thought proper, a t  any Time, hy a Mi- 
racle, to flop or to alter their Agency, and fo 
to convince tkeptical and unbelieving Men. 

I am, dear Sir, wit11 the gnat$ Sanccrity, 
ILur obhbtd Friend, 

F. P E N R O S E .  
S T O N E H O U S E ,  

OA. 25, 1783. 
(3) IiitroduRion, P. 5. 



T u  F. P E X R O S E ,  E r q .  

Mr. Heavijde p ~ o f p f i s  n grtat lizclimiim f i r  
fbf Study oyf' mtural f''di/@phy, though de 
bad h e n  prevented f r o m  attcndmng t o  it 
much as de w@ed.-He their puts  the fol- 
lowing @ere.-In that gencrrzl DflUuth 
of Subjanres, which YGU /uppo/;c at the De- 
Zuge, why wberc not Shells, Bones, Shrubs, 
6cc. dfilzed, as a .dZ  QS Rocds, Stones, Mc. 

DEAR S ~ R ,  

Cannot but takc Shame to myfelf, at Sight I of the Dates of the Letters you favoured 
me with, which I am lorry to fay is above 
three Months ago; more efpecially as they 
were fuch as I felt, and ftill feel myfelf f0 
much obliged to you for. 

The only Apology I have to make, (and I 
wiih I had not had it to make) is, that I was 
not well during the whole Autumn.-I was 
f ir f i  leized with a Diforder in my BowelJ, 

(the 
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(the firi t  I ever had) which continued three 
lVeeks, and left a low Fever upon me, which 
continued as many Months. - I, however, 
kept on Foot all the Time, but very un- 
comfortably; till being quite weary of io 
long and difagreeable a Vifitor, I determined 
to take a Ramble, and try to lofe him, 
which I put in Execution, and with Succefs: 
For having rambled, for three Weeks, thro' 
the North of England, I returned Home very 
much better, and have been very well, thank 
God, for above a Month pait ; though, per- 
haps the cnnitant Hurry I have lived in, du- 
ring that Time, may have contributed not a 
little, to keep me well, 

I employ this, my firit Hour of Leifure, 
to acknowledge and thank you for the Trouble 
you have been fo good as to give yourfelf, to 
explain your Ideas of the Caufes of thofe Ap- 
pearances we now fke on this terraqueous 
Ball.-But pray do not imagine, that be- 
caufc I have not made it fo much my Study 
as you have, that therefore I take no Pleafure 
in Sstural Philofophy, or that I am fo 4 l y  

Ee tired 
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tired of the Subjc&, as not to cviffi for the 
Sentiments of fo ingenious and well-i;~for'med 
3 Searcher into Nature, as you are.-Far, 
otherwife; for though I have been debarred 
of proper Opportunities of Information, and 
my Habits of Life have been i'uch, as to pre- 
vent me from any clofe Application to Studyl 
yet I have always felt a Propenfity to kmw 
and account for the Phenomena of Nature, 
and the Caules of thoi'e various Appearances, 
which every Moment, and every where, h i k e  
the Eye of the leafi attentive Obferver. 

But as my Inlets to Knowledge have teen 
few, very few indeed, compared to yours, it 
would be extreme Folly in me to contend 

jriou4y with you on this Subje€t and there- 
fore would wiih you to look on what I objea 
to your Syitern, as rather defigned to draw 
out Informtion, than to produce Convi8ion. 
In this Light, give me Leave to afk you, 
why, in that general DiiTolution of Sub- 
h c e s ,  which you fuppok to have taken 
Place at the Deluge, thofe Shells, Bones, 
Shrubs, &c. that are undoubtedly found (as 

you 
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you fay) in  all Parts of the World, both on 
the Sumtnits of Mountains, and in the Depths 
of the Earth ; why wen not thoSp Suyancts 
drfoived hkewij? And what Reafon can be 
given, why the Caufe, (whatever i t  was) 
that could diaolve Rocks, and Marble, fhould 
not diffolve thofe Subfiances which are of fo 
much l o o k  a Contexture ? This is a QueL 
tion which has jufi now occured to me, on 
looking into the Beginning of your Letters ; 
and I mufi confers, it feems to me as rather 
favourable to my Hypothefis than yours.-I 
ihall therefore be much obliged to you for 
your Thoughts upon i t ;  and GS my prefent 
Lcifure will not allow me to enter further 
into your Theory, at this Time, I ha l l  beg 
Leave to defer my further Confideration of 
it, till my Hurry is a little over, when I 
hall ,  with your Permifion, trouble you with 
what further Remarks may occur to me 
upon it. 

I am, 
DEAR SIR, 

Tour very obedient, 
AndJaitbjuf Servant, 

PB I SCK'S-STRSET, 

Sxndaj, 3un. I I ,  I 784. 
J. HEAVXSIDE. 
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To J O H N  H E A V I S J D E .  E S Q .  

Prejudices qf Education bard t o  be onu'ercoiile, 
tbrrefore rnatiy Things in Mr. Penrob'f 
Theory may appear doubtful at jig, as t& 
dfler f r o m j m e  which are geiaeralrj taugbt : 
There may be Arcana in Nature, whicA 
buman Reajn may not be able t o  explain.-- 
Anfwct t o  Mr. Ileav$de's laJ !?&uery.-A 
Conjitution and C@om observed by the H o p /  
Society, concerning D$qu$tions.-TLr CYJters 
the O@de of this tcrrquewJ Globe, not 

fu8ciennt for the Flood- Centre of GraTiity 
altered a t  the Flood.-Crrups nzgned udy 
Bones, Shells, &e. were not ddiived. 

DEAR SIR,  

OUR Mind being prepoffeffed with Ideas Y very different from many Things in 
my Theory, I doubt not but iome will Jick 
with you, atfirp,  (whatever they may do af- 
terwards) I am iure they did io with me; 
but as neither you or I are any further con- 

cerned 



cerned than for the Amdement of ourfelves, 
and the Invefiigation of Tru th  ; fo we fhall 
be Inore likely to agree about them, than the 
generality of Difputmts ; whore Endeavours 
are often to explain the Tru th  away; and I 
truit, we ha l l  be both ready to embrace it, 
leL it  be found by either of us. 

I n  Order to get at Truth, we ought to luf- 
pc& our own preconceived Opinions, to di- 
veil ourklves as much as may be from our 
Prejudices, and make ufe of the greateft Im- 
pir t i~l i ty  in Judgement ; fur we miill oblerve, 
how greatly all People are bie@cf to the Ideas 
which have been ingrafted on their Una%?-- 

J , d i n g ,  by Education and CuJonz; notwith- 
J’tdiiding fomc of them may be the greateit 
Abfurdities.-Thus, for Infiance, we find 
imny of the Wives of the Indian Kings are 
brought to believe, that by Self Murder, fa 
Crime which we tbink the great$, a m i m f l  
contrary t o  Nature!) they ha11 inherit the 
greateft Blifs. -Under this Perfuafion, many 
throw themielves into the Funeral Pile wi t4  
their dead Huibands; encouraged and ani- 

mated 
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mated to it, by thofe who are believed to he 
the beit and wifeft of their People -We 
nuy aifo obferve, that a Perron educated in 
Italy, will be a catholick; in England, a 
Protefiant; in Turkey, a Mahometan; in  
Indict, a Gentoo.- Errors, from the fJme 
Cduie, reign in  Philofophy as well as I l ivi-  
nity; our philofophical Opinions are generally 
formed in th; fame Manner, f i -om ELIztcation, 
mid the Co~pnny wc' &Pip; and often under 
the PruteAion of fomc great Aimze, whofe 
Notions few dare to oppofe, or even to in- 
veftigate or examine. - Thus the Earth, 
Moon, and Planets were believed to circulatc 
round the Sun, by the Ancients, down to 
Pyfhgot.rzs.-After that the Ptolr'm'an Sy item 
took Place, then the T'c~G~~c, and now the 
ancient Syilem is again recovered by Copcr- 
nicI(J, and his Followers, and demonitrated 
to be true by the itl:morfal Newton, and be- 
lieved by nearly All. 

The above Obfervations ffiew us how eafily 
we arc made to believe falle Opinions by 
Education, and with what Dificulty they 

are 



LET. IX. On thc D E L  U G E. 223 

are eradicated afterwards.-A great many of 
them are often believed to be innate, and im- 
pianted in our Mind by God.-Hence, in 
Mztters of Coniequecce, we ihould not re- 
csive implicit& thofe Opinions we have been 
t,iught, or are generally believed as true, 
~wl'fhout Examination ; wherever this is the 
Cafe, it muft be a great Obfiacle to Improve- 
ments in Arts and Sciences.-For the above 
Reafons, though I may obferve Come Things 
which are contrary to your preconceived Ideas, 
or to general received Opinions, or wbat you 
may have been taught to be true; yet, I hope, 
from your known Impartiality, you will not 
difcard them without Examination. 

You have choien a Qieition, the Anfwer 
to which will afifi to elucidate my Theory, 
apd I hope my Explanation of it may prove 
fatisfaaory to you ; although, as you obfcrve, 
it has a contradietory Appearance.--" Why 
'' in that general Diffolution of Subfiances, 
" which you fuppofe to have taken Place at 
" the Deluge, thofe Shells, Bones, Shrubs, 
" &c. that are undoubtedly found (as you 

'' (lay 



224 On the D E L U G E. LFT. IS* 

'' fay) in all Parts of the World, both on 
" the Summits of Mountains, acd in the 
'' Depths of the Earth ; why were not thet'e 
" Subfiances diffolved, and what Reafon c3n 
'' be given, why theCaufe (whatever it was) 
" that could diffolve Rocks and Marble, 
" fhould not diffolve thefe Subftances which 
" are of a much loofer Contexture ?" 

In the firfi  Plsce, I ha l l  beg Lesve to 05- 
ferve, that though the whole Operations of 
Nature are ALL carried on in a mecbankd 
Manner, yet there may be fome Arcana which 
may be out of human Power to expiain.- 
But it is the Duty of every Searcher after 
Truth,  not to evade the Queition.-Uut if 
he cannot explain it, to confels it.-I hope, 
from what follows, that you will think, thxt 
I do not make the above Obkrvation with a 
Defire to get rid of your query, but only to 
lay in my Claim, lefi I fhould want it here- 
after.-However, you &all find that I will 
anfwer quite to the Point in Qeftion, with- 
out Evaiion. 

I hall 
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I &all now purfue the fame Method I did 
in my former Letter, firit giving the hi,& 
rical Accopnt of the Event, and then prove 
it to be true from Faits or Oblervdtions. 

It may be obferved, that Mofes, in giving 
us the Account of the Flood, (which in Fact 
is the only one wehave, or can have) tdls 
us, that God faid ‘‘ I, men I, do bring a 
I‘ Flood of Waters upon the Earth.”-Ac- 
cording to this Account, it, was a &f&k& 
performed by God hidelf, by altering the 

of Nature; but yet performed by 
nts, in a me&ankulManner.- 

Had it not been performed by material Agents, 
it could not bc Evidence to our W e s ,  nci- 
ther couId we uadcrhnd it, whilA our whole 
Machine, by which we receive our I d a ,  is 
material. . 

In Urder to explain th& ftkdng C h -  
tradi&ions, I h a l l  obfervc the Method di.. 
retted by the Royal The Con- 
s‘ ititutiou and Cuitom of which arc, &at 

eway ‘Difiuifition mu8 either terminate in 
F f  cc a 
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c g  a matlxmatical Demonfiration, or be form- 
&* ed upon lome one or Inore Experiments, 
" Oblervations, or Hiftories of Faas, for a 
'* Foundation of Reafoning, and the Con- 
'' clutions drawn, muft neceffarily appear to 
" flow from the Premifes ; and the Danger 
" of drawing general Conclufions in natural 
'' Philcrfophy, and Phyfical Difquifitions, lies 
a' not in Arguments, a PoJ3criori, from the 
" Eff& to the Caufc; but in the bypotbetick 
" Way, that is, by Parity or Similitude ; to 
*' Parity and Similitude of Efft&s, which 
'' mufi be often a fallacious Method, and the 
" Source of many Errors; for this fame 
'' Caufe, aaing by one and the h n e  Power, 
" according to the fame Laws, is often made 
'' to produce not onIy different, but even 
" contrary Effetls, according to the fpecifick 
" Differences of the Subjetts a&cd upon.- 
'' Thus Heat makes Clay hard, but foftens 
c 4  and melts Wax, Metals, &c."-The Cafe 
before us is another Initanct of the fame 
Rind. 

Hac we have two Faas open to our View, 
(bciides 
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(befides a Kumber of others of the fame Ori- 
ginal) viz, the liardefi Rocks h e w  us, that 
they we:e in a State of Solution, when the 
Shells, Bones, &c. were mixed with their 
very Subfiance; on fhe contrary, that thefe 
Shells, Wood, and Parts of Vegetables, are 
almofi in a perfee State, though of a much 
loofer Contexture. 

I believe all Philofophers, who have wrote 
on the Flood, have allowed, that there was 
not a fuflicient Qgantity of Water on the Out- 
fide of this Globe, to cover it a tenth Part fo 
high above it, as we are told the Waters pre- 
vailed.-If this is lo, and the Fa& is true, we 
muR f'erch ibme other Place for it ? none will 
be found but within the Bowels of this Earth ; 
accordingly Mofes tells us, that this Flood 
was brought on 4c by the breaking UF the 
'* Fountains of the great Deep, and opening 
" the Windows of Heaven."-(Or, as it is 
expreffcd in the Original) opening the Cracks 
and Chinks, whereby Air paffes through the 
Earth.-That Steam or Vapour is continually 
pafEag through them, is at this Time ob- 
ferved by Miners. It 
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It appenis, before this Pbenomenon could 
fucceed, that the Centre of GRAVITY (let 
it be a Power ir,!ierent in Solids or ab e x t r ~ )  
and the A t t r a a i m  of Cohcfion mull be al- 
tered.-Let us  fuppofe (for Cuppofe it we 
muft, as we are not informed of it) that God 
by his own A&, (I even I, fays Jehovah) al- 
tered the Place of the Centre of Gravity, from 
within the Earth, to fuch a Difiance on the 
Outfide ; the ConCequence would be as Mofes 
has told us it was,-The Waters would flow 
outwards by all the Fountains, Openings, 
and Chinks of the Earth, Rocks, &c. (the 
Number of which will be more 4 y  con- 
ceived by viewing our Cliffs of ,I/larblc, than 
can be defcribed) which would make AO 

Ref ihce  (Gravity being altered) but would 
be diaoved and carried away by the Impetuo- 
fity of the Efflux, and with many other BO- 
dim, make one common Cdhuies. 

It may be obfcrved in  this common DeG 
tru&n, tbat Earth, Rocks, Stone, &c. 
(which were kept or bound together by Gm- 
d y  or Attra2i.n of CobpJjoll,) on the Aliter- 

atipn 
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ation of the Centre of Gravity, and the Ef- 
flux, caui'ed thereby, of the Watcxs, mua 
be rehced ,  if ncjt quite, near+ to their 
iiridleit Parts.- O n  the contrary, SheIJs, 
Bones, Shrubs, Leaves, &c. which are not 
held tcgctfher by Gravity, or Attraaion of 
CoheCon, but by Fibres, Sinews, Tubes, 
Membranes, &c. tied, twiitcd, and ccmpli- 
cated together in a wonderful Manner, would 
not be f i e t led  by it; the Attra&ion of Gra- 
vity would not untwifi their Fibres, there- 
fore thofe Parts of Animals and Vegetables, 
notwithltsndin,rr thcir Coft Texture, would 
remain 3s bcfure. 

t i !: i h ~  D E 1, U G E. LET. IX.  

After the Waters had prevailed God's ap- 
pointed Time, Mofes tells us that  God re- 
membered Noah, and would not fuffer him 
to be deftroyed, which he muft have been, 
had the Waters not ,fTuaged.-God, by his 
own immediate A&, by hU Spirit, or what 
may be called Ether, (this is the fame Word 
as tranflated Spirit, G.en. 12. )  reltored the 
Power of Gravity to the Piace appointed to 

i t  
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it before the Flood; and the terraqueous 
Globe was again reitored to its priitine 
Form. ( I )  

From what has been obferved, the follow- 
ing Conclufion feems naturally to arife, that 
Gravity was the Agent which forced off the 
Waters.-If fo, is Gravity a material Power ? 
If it is, does it lie in Solids or Fluids ?-No 
great Difficulty feems to be in giving an An- 
fwer to the above w e t i o n s  ! 

Farewell, my dear Fri:nd, till I write you 
again, which I will do foon.; 

F. P E N R O S E .  
S T O N E H O  US E,  

Feb. I, 1785. 

(4( see Let. I. 1x1. 
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To J O H N  H E A V I S I D E ,  ESQ. 

Ax t d e j r -  matcriuf Agent$ cannot come witbin 
the Knowledge of our Senis, $0 dferrnt 
Phil@pherJ bnve $v-rned dflcrmt Opinions. 
But Ajronomy may be proved by matbema- 
tical Demq!?ration.-HI;'tory if no more than 
a Romance without Cbronology ; wbicb is not 
certain, unity? proved by AJronomy.-Where 
t o  begin our AJronomicaI Epocb.-M~es's 
Account o f  tbe Place of the Sun and Moon 
at the Creation, proved by Matbematical 
DemonJrotion.- Fig Meridian proved by 
an 06jervution o f  Dr. Bradiq's.-A Mr. 
Ptnrge is not fearful of being convih'ed o f  
Error, Leave is given t o  Mr. Heav@de fo  
/hew this Letter to  hny Prof;cr;nt in A?m- 
nomy, and get tbeh Criticgms on it. 

DEAR SIR, 

Thank you for your Prefent of the Book, I on the Deluge, which I have read al- 
ready-It is coming down in Beticy's Box, 

on 
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on board the Rofe; when it arrives, I ihall  
give it another Reading, and doubt not but I 
h a l l  receive Satisfaaion frain lome Pats of 
it; and 1 thaii, (which I aiTiire ycu I always 
do) en&tzztbur to diveff myfelf of all precon- 
ceived Ideas.-As the firfi materiil Agents, 
have not, neither ever can they come under 
the Examination and Knowledge of our Senfes; 
lo different Seas of Philofophers have form- 
ed different Hypothefes about tliem, which 
has been the C a f e  of fuch a Variety of Opi- 
nions.-Fot fome Years paft, riry principal 
Study has 1 n  Ailtonomy.-A moil fublime 
Science! ThtPhttlomma of which may be prov- 
ed from rn~thstnnfical Drmqhhztign ; but even 
this Proof will be of no Signification to thofe 
who have pteconceived Principles of a dif- 
ferent Nature, and are thereby prewntell’forn 
exmining whether they be true or not.- 
There is another Thing againi) my Notions 
in Afironomy; it requires fome Attention to 
underltand them ; therefore few will be pro- 
per Judges of them; Come of them are con- 
trary to the general preconceived Opinions, and 
as popular Prejudices are difficult to be over- 

come, 
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come, io there Notions of mine will be op- 
pofed,-This Study is certainly of great Ufe; 
for Hiitoty is no more than a Romance, with- 
out Chronology, and there' can bt no Cer- 
tainty in Chronology, unlefb proved by Aflro- 
nomy : Indeed without fome fixed and a h -  
nomical Era, to which hiltorical Narrations 
may be referred, however true in themfilves, 
they will be deemed very little prefirable to 
Romance. - Tho' I have heretofure troubled 
you with lome of my Notions on Philofo- 
phical SubjeCts, which, perhaps, you may 
have tbought both a Wafie of Time and 
Trouble to read over; yet, you fee I am fo 
fond of fcribbling, that I cannot help perplex- 
ing you with' a brief Account of fome of my 
afironomical Ideas. 

In the firit PIace, I mufi agree with Ke2, 
who Cap, (* As in the Heavens there are Ctr- 
4c rain Points, from which Aflronomets be- 
'c gin their Computations of the Planets 
" Motions, f6 alfo there mu& be certain 
'' Points, or Inflants of Time, fiom which, 
'c as from Roots, all Calculations muit begin ; 

G g  !' and 
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‘‘ and all memorable ACtions are dicpofed and 
‘ I  recorded, according to the Series of Years 
‘‘ which follows from t h a t  Root. Thcfe 

Roots are called Epochs or Eras, from 
$ 6  which we generally count our Years or 
Times,” k) 

The Beginning of Time may be confidered 
as an indivijdk In/ta?it; but Time is ‘a  deter- 
minate ficccJive Duration, ineafured by Mo- 
tion ; lo that Motion and Time are coetaneous. 
If we trace it back to the firit Moment, it 
muft be the Infiant before planetary Motions 
had any Exiftence, or were Nothing; and 
when planetary Motions fliail ceafe, then 
cometh the End of Time. 

If we know any thing when planetary Mo- 
tion or T h e  began, (as moil Hiilorians pre- 
tend to,) it mufi be difcovered, either by Ob- 
fcrvation or Calculation, or be revealed from 
God. But as there was no human Witnefs 
to the Creation, it could not be difcovered by 
Obfcrvatioa, neither could it be dikovcred 

bY 
(5 )  IntrduEtion, Page ;. 
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by Calculation : But Mofes has revealed it ; 
and I have certainly the Liberty to take 
Mofes’s‘Account as true, if I hereafter prove, 
from Mathematical Demonfitration, that it 
is fo. 

Hence I begin my Epoch of Aftronomy, 
on the fourth Day of the Creation, when, 
Mofes tells us, the Sun and Moon were for- 
med and placed in the Heavens, t o  point out 
Times and Sea/”ons, Days and rears .  - Here 
then we have one Datum or Root, viz. the 
fourth D3y of the Week, twelve o’clock, 
(which it muit be on the Place i n  which the 
Sun was in the Meridian.) JoJepSus tells us, 
the Jews reckoned their Years by the Sun, 
and their Months and Days by the Moon. 
Mofes alfo orders the Ifraclites (leait they 
ihould be at a Lofs when to begin their Days) 
to keep their Sabbaths from Evening to Even- 
ing @) Hence we find that the Chronology 
of Time began, on the fourth Day, at Evm- 
hg, which wgs the Day after the Moon’s 
Oppoiition, or when he W ~ S  full j when they 

(vit .  
(6) Lait .  XXIIl, 3% 
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(viz. the Sun and hloon) enlightened the 
whole Sarth, as Mofes tells us -That the 
Ifraelites, and their Pofteritv, might not be 
at a Lofs to know the Time of the Yesr, and 
ajfo the DiRance of the Moon from the Sun, 
Mofes initituted the Feafi of Ingathering, 
(after they bad &ncd up their Olive nnd 
Fineyards) to be kept in Remembrance of 
that great Event,-This Feait was to be kept 
on the 15th Day of the Mccn ( CIS i t  is 
i n  thc Hebrew) or Month, in the End or 
Revolution of the (Solar) Year.':) As every 
Month was begun on the Evening of the Vi- 
fibility of the Moon, fo this 15th Day muit 
bejuit after h e  was pait the full .  The Jews 
keep their Feafts of Tabernacles and Ingather- 
ing in this Manner, to this Day; and, ac- 
cording to their Tradition, it is in Comme- 
moration of the Creation of the World, 
which happened at this Seafon; viz. at the 
autumnal Equinox, the Sun in Librrz, at the 
full of the Moon. To be ihorr. (*) 

I f h d  now dume the following Datu, and 
prove8 

(;) Exodus, XXIII,  i6-Deut. XV, 13. -(8) Indrddtion, Page 6. 
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prove, by Mathematical Demonfiration, that 
they are true. Viz. ~ f t ,  that the Sun was 
formed on the fourth Day of the Week, at 
the Creation, at twelve o’Clock, in the f i r f i  
Meridian, at the Autumnal Equinox, or the 
Sun in Libra, the Moon 15 Days pait the 
ConjunBion, the Day after the Oppofition. 

Secondly.-That according to the iMofaic 
Account, A. D. 1753, is in ConneAim 
with A. M. 5760, and Time is meafured, 
poGtiveIy and abibluttly, by the Rotation of 
the Earth round its Axis, or a natura1 Day; 
and its annuai Revolution tho’  the Ecliptic. 
If, therefore, I prove that A. D. 1753, is 
the Came identical Year with A. M. 5760, it 
mnfi be mathematical Demonfiration that the 
above Affurnitions are true. Now, (9) 

A. D 1753, we know to be the fame 
Year 3s 6466, according to the Julian Period. 
I fubRra& Mofes’s Account of the Age of the 
World, 5760, from 6466 of the Jufian Pe- 
riod, there remains 706, in Coincidcacc with 

the 
(9: I l l kO<U&hOR;  P d g f  25s 
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the Year of the Creation. - The Julian Year 
is I I  Minutes longer than the Solar tropical 
Year, by which Means tht Equinox fell back 
44 Days, and, according to the Julian Ka- 
lendar, from 00. 25 ,  to Sep. 22, N. S.  

Multiply 5760 the Number of annual Rc- 
volutions, or Solaf Years. 

Ry 1461 the Number of Rotations - of the Earth round its 
Axis. or natural Days in a 5760 

34560 Quadircnnium. 
"3040 
5 760 --- 

Divide bythe Years 4 8415360 2103540 Days ;n 5760 
in aQuadriennium. [ 1 ( Julian Years 
Days of Rctroceffion in 5760 JulianYcars, 44 to be lubRr& 

Sunin Libra, AD.  1753, A.M.5760, nio3796 A.1 .P. 6466, 
true Solar Days. 

4 To know the Day of the Wcek, add 
the extra Days before tiic Sun and  
Moon meafurcd Time. 

Divide by 7 2103800 3ooj42Weck~  
fincc the Creation, or in 5760 ) (6j( Saturday. 

Solar Year& 

A. I. P, 
706. 

Sun in Libra. 
Firfi Meridian 

R. H. M. 
Oct. 25.00.00. 

-- 
-- 

Intcrnl. 

5760 Years. 

2103796 Days. 

A. I. P. 
6466. 

Sun in Libra. 
E'irR Meridian. 
-c- 

D. H. hl. 
sep. 2 2 . 0 0 . 0 0 .  
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By 'a very accurate Obfervation, Dr. Brad- 
ley obferved that the Sun entered Libra A.D. 
1 7 5 3 ,  September 2 2 ,  on 'a Saturhy. This  

'hdd not happened before, fince the Creation, 
neither can it happeri again, on the fame 
Hour and Minute, and Day of the Week, for 
many ThoufJnd Years to come; therefore 
1753 mufi -be  in Conneaion with A. M. 
5760 ; this proves it to be as mathematically 
certain, that the Year, b a y ,  Hour, and Mi- 
nute, and Day of the Week, happened at the 
the Time when Mofes tells us it did, as it is 
to meafure the Diitance from Hatfield to 
London, by a Wheel: For Here are two 
Points, viz. Hatfield and London; by run- 
ning a Wheel from Hatfield to London, you 
will know how many Rotations the Wheel 
makes, between Hatfield and London: So 
here you have two Points, viz. the Autum- 
nal Equinox, A. I. P. 706, or the Year of 
the Creation, and the Autumnal Equinox, 
A. I. P. 6466, in which Time the Earth 
performed 5760 annual Revolutions, and 
2 I 03796 Rotations round its Axis, which 
meafured the Interval, and united the two 

Points 
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Points together.- Hence we have mathema- 
tical Demonfiration that Mofes’s Chronology 
is true; and alfo, we have an Epocb wheieon 
to begin our aflronomical Enquiries. - The 
above is trifling Evidence, to what may be 
brought by the Afironomy of the Sun and 
Moon, by all the EclrpSer, Equinoxes, Solpi- 
ea, new, and fui i  Mmns, which have hap- 
pened fince the Creation. 

I am not very fearful to be conviAed of 
Error, in what I have faid above, therefore 
(as p h a p s  you may meet with Adepts in A- 
Aronomy) I &a11 have no ObjeAion to your 
fhewing them what I have fiid; and, 2s 

Truth is the Obje€t fought, I ihould be glad 
to hear their Criticifms on it. 
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To F. P E N R O S E ,  E E Q .  

Mr. Heavi$f'e having fiewed Mr. Penrol"p's 
Letter t o  some eminent AJtronomcrs, Mem- 
bers aftbe Royaf Society ; they t c  all agreed 
'' tbat his Calcufatlbnr were pef€&ly right, 
'# and proved what He intended they_PouZd; 

they would bave &@ed LMze to 
bave read tbe Paper at t h  Meeting Oftbe 
Royal Society ; but tbat it WOJ &emed to  

c c  be conneAcd wdh rdkious Sut?jt8s, whicb 
d c  tby never mcddie witb t.5o-e." Qgeries 
t o  Mr. Penrfe, occaJoned by tbc afor~aid 
Letter, 

DEAR SIR, 

A M highly obliged to you for your kind I Letter, and for being Co good as to ftate to 
me the Proofs of the Truth of the MoCaicaI 
Hifiory of the Creation : They are certainly 
very learned and ingenious ; I have read them 
with great Pkaiure, and have only to lament 
my own Ignorance, in not being able (for 

H h  Want 



want of mort Science in Afironomical Mat: 
rer:) to fuily cotnprehend their Force. As 
you have dw,ys  bxn io good as to make AI- 
]owance for in! iknorance on any Phiioil)phi- 
cal SuhjeAs, and hear, without Offcnce, my 
Objecctions to ibrne of your Opinions ; fo, I 
hope, you will pardon me for aiking you a 
few Quefiions, not in the Way of Ohjd?ion~, 
but merely for Explanations, that.1 m2y the 
better comprehend tlie Whole of your Thc- 
ory; which, I prcfume, is this, viz.  that 
according to Mofes's Account of the Creation, 
and the Number of Years he m.ikes it from 
thence to the Flood ; added to the Years from 
the Flood to the coming of our Sdviour ; 2nd 
from thence to the Year 1753 of our E r a ,  
making up the Number 5760, the true and 
real Age of the World, is thercby fully aicer- 
tained, and Mofes's Hiitory proved to bc a 
true one of the Creation at that Tim. 

You have proved, from Dr. Bradley's Ob- 
firvation, that the Whole Planetary Syftem 
wa8 in the =a& PoGtion, in the Year of our 
Lord 1753, that they were, and muit nectf' 

farilg 
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Interval. 

5760 Years. 

-* nio3796 Day& 
I A. I. P. 

7 4 .  Sun in Libra. 
Firff Meridqan 

1,. H. M. 
oat, 2 , ~ . 0 0 . 0 0 .  

fatily have been at the Creation; and that 
they had not, nor could have been in the like 
Situation for 5760 Years before; nor will, 
probably, be io again, for as many to come. 
I &all therefore call this 5760th Year, 
the Year of the great Cyde of the Univerfe : 
But whether I call it properly lo, or not, I do 
not know ; nor docs it much iignify, if you 
will give me Leave to ufe it as a Term, by 
which you may underitand m y  Meaning. 
Now I would aik what Proofs can be addu- 
ced, thit the lame Cycle, or Number o f  Re- 
volutions, may not have happened over and 
over again, before Moles's Date of the 
Creation. 

A. I. P. 
Sun in Libra. 
FKR Meridian. -- 
sep. 22. 00.00. 

6 4 6 .  

D. €I. a 

I muit alCo beg you to explain the UCe of 
your Table, and why in the one is 0 8 . 2 5 ,  
and in the other Sept. 22. I fubjoin the Ta- 
Me as I copy it from yours.. 

T A B L E .  

c. '- - 
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I know that I expofe my Ignorance in afk- 
ing this, but I am not alhamed of doing that 
to you, who already know it io well. 

T h e  above I wrote (as what occurred to me 
on the firit attentive Perufal of your Scheme) 
as fwn as I had read i t ;  and, having your 
Permifion, I afterwards copied it, and hewed 
it to two or three of my Friends, whom I 
thought better acquainted with Afironomy 
than rnyfelf, 

One of there I knew to be intimate with 
an eminent Afironomer, of the Royal Soci- 
ety ; and, as I wiflied, he aked my Leave to 
fhew it to him, which I readily gave him. 
H e  called on me a few Days ago, and told 
me that that Gentleman was much pleafied 
with it, and had kept it till now, that he 
might h e w  it to his Afironomical Friends of 
the Society; and that they all agreed that' 
your Calculation was perfeeE7/y right, and pro- 
pled what you intended it ihould do : But, at 
the b e  Time, they made the h e  Obfervi- 
tion upon it that I had done, viz. that it did 

not 
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not prove that there had not been previous 
Revolutions (or Cycles, as I call it) to that 
mentioned above. You will not wonder that 
I was both furprized and pleated, to find that 
I, who am un-learned in fuch Subjeds, 
thouid thus have blundered u p n  what had 
flruck all thefe /earned Me#. 

I muit add, that the Afhonomical GentIe- 
man would have defired Leave to read the 
Paper at the Meeting of the Royal Society; 
but that it was deemed to be conne&ed with 
rell;giour Subjcds, which they never meddle 
with there. 

I find you will, in Time, give me an Itch 
for Philofophizing likewife, which hitherto I 
hdve only amufed myfklf with now and then, 
as it has fallen in my Way. As a Proof of 
this, I have lately often thought of our Con- 
verfation at Hatfield, wherein you explained 
Sir Ifaac Newton's AEumption of the inex- 
plicable Terms of Gravitation and Attradion, 
and in their Place, a6rmed that Fire, or 
Hat, adwered all the Purpofes equally,.and 

was 
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Was a Subfiance, or Qality, known and al- 
lowed by all. As we had not then Ltifure to 
develop the Whole of your Ideas on that 
SubjeB, I fhould efieem it a great Favour ;f 
you would be fo kind as to give me a general 
View of your Opinions upon it, whenever 
you have Leiiure, and find Inclination to p- 
tify me with it. 

I am, 

DEAR SIR, 

2 % ~  very o&edicnt, 

And obZ.ed Scruont, 

J. H E A V I S I D E .  
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To J O H N  H E A V I S I D E .  ESQ. 

Mofis’s Hgory ofthe Creation ought t o  be exa- 
mined by Cbronog). and Ajronomy, wbic& 
is the true Teit of afl Hgory. - Tbe Cych 
of Tears t-xplbt’ned; - Anfwer t o  Mr. Herr- 
w$&s laJt cueries ; - Ether tbe Can@ of 
Gravitation ; - Gravity and Levity relative 
Terms. - Tbe Agency of the Ethers explai- 
ned ; - they are tbe Cauk of Wid. ,  Hur- 
ricanes, Esrthpakes, Uc. - tbty alter o r  
dejroy A ttraaion, G ravi ration, Cohefion, 
kc.  Is the Cauj o j  the dgerent M0tion.s of 
tbe Enrtb, and its JpherozdaZ Shape; t h  
Cuge o j  Tdes ,  @c. 

DEAR SIR, 

Thank you for your lait Letter, which I (by informing me, that what I had writ- 
ten to you had received the Approbation of 
fome eminent Afironomers, Members of the 
Royd Society) gave me great Pleafure, as 
their Approbation does me a grcatu Honour 

than 
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than ever 1 expelted to receive.-So learned a 
Body of Men (by the Dif‘ccuragement they 
have given to Guefs, Speculation, and Hvpo- 
thelis) have been the Means of thofe difiin- 
guiihed fmprdvements, which the Sciences 
have received : It being one of their Con& 
tutions to admit Nothing but what mu/ ter- 
misate in Matbematical Demonjration, OF whet 
isJirunded on Faas, and Reujonings and Caicu- 
htions *w&h neceJdri& f i w  frtm them. - I 
think we ihould pay theJim Regard to Mo- 
ks’s Account of the Creation, as we would 
do to any other HiRorian. - For, as I ob- 
lrerved in my lafl Letter, Hiftory, if not 
proved by Chronology, is no more than a 

Romance; and there can be no Certainty in 
Chronology, unlefs proved by Afironomy.- 
On the Contrary, Hifiory and Chronology, 
which is proved by the Situation of the Sun 
and Moon, at the Time thtfe Events hap- 
pened, and confirmed by Eclipfes, when the 
Moon interleas the Earth’s Orbit ; together 
with her Oppofitions and Conjunttions, &c. 
mu& be as true as that there is a Sun and 
Moon ; for their Conjundtions and O p p b  

tions 
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tions will occur, at their appointed Seafons, 
as long as Time &all laft. -Thus we know, 
by Calculation, that Ytolemy’s Account of 
the mofl ancient Eclipfe of the Moon to be 
true; as we find, by Calculation, it muft 
have happened, at the Time He mentions, 
either at Alexjlndria or Babylon : - I would 
try Mores’s Account of the Creation in the 
fame Manner. 

T h e  Gentlemen you hewed my Scheme to, 
as well as you, very juRfy obferve, that the 
Erdne f s  of it depended upon a Cycle of 
Years, and tho’ my Calculations were perfc&tly 
right, yet they did not prove but that there 
migkt have been mmyCycfes &@re the lime men- 
tioned 4 MfeJ. - In Regard to the Time of 
the Creation ; it muft have been known, (if 
known at all,) either, r i t  from Obfervation, 
or, zndly, it muft be proved by Calculation ; 
or, pity, it muit be revealed.-It could not 
be obferved, as there was dm MI Human 
Pcrfon to obkrve it; neither could it bc 
found out by Ca!culation: But M o h  in-. 
fbrms us it was rcvcafcd, and to confirm his 

I i  Account, 
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Account, has given us the Situation of the 
Sun and Moon, and Ddy of the Week, at  
that Minute of Time.-TTb+ arc FaEfs ! and 
I think it cannot be imagined that Moles 
(who wrote at a Time when Ahonoiny was 
little h o w n )  ihould be able to calculate the 
exaA Place of the Sun and Moon, at  the par- 
ticular Initant of Time of that Event, which 
he tells us happened more than Two Thou- 
fand Years before he was born.-I therefore, 
think that if, on Calculation, we find that 
his Aitronomical Account be true, we ought 
t o  allow his Fidelity, as an Hiftoria, to bc 
confirmed. 

In order to find the Cycle of Years, 

Multiply 525949 the Minutary Meafure of a s o h  
tropical Year, 

6760 the given Number of Solartro- 
pical Years. 

Into 

- 
Divide the Produe 
By 2103796 30ag466~40 1440 e q u a t d  Minutes fought- 

Of the Earth3 Rotations - 
about its Axis. A. M. 5760 in Cannettion with A. D. 
175% when Dt. Bndey made his ObCentation at Greenwich. 

n e  Number ) ( 4 Cycles. 
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ncd~ Time to begin O&, 25, and the  Cyde of 
Tpar~ to end Sept. 22 ? 

To explain rnyfelf as well as I can, why 
thefe Cvclcs began Ott. 25,  and ended Sept. 
zt. I obferve, that the 'j'ulion Year confifis 
of 365s Day's, (or Rotations of the Earth,) 
but ,this Qadrant, or Quarter of a Day, or 
fix Hours, is not compteatcd on the fame 
Meridian where the Rotation began, but 1 1  

Minutes more Eaftward on the Equator. - 
This  Precefion of 11 Minutes of Rotation 
Eajward, makes I I Minutes in Time We/- 
w r d ,  (as i n  the Calendar) ; fo that the pre- 
cife Length of the Year is 365D. 5H. 49tM. 
Thus, if the Solar Year began in any Meri- 
dian, cxakttly a t  Noon, the fecond Year i t  
would begin 11 Minutes before fix in the 
Evening ; the third 22 Minutes before Mid- 
night; the fourth 33 Minutes before fix in 
the Evening, and end 44 Minutes before 
Noon.-Hence a Day is added to every four 
Years, and that Year is what we call B&tiZc 
or Leap ~ e u r  : And in a Cycle of 1440 Years, 
having pam every Minute on the E p f u r ,  

the 
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the Year and Day will begin again together, 
in the Lime .Meridian, but not on the fame 
Ddy of the Week. - Hence the Day of the 
Week, and not the Day of the Month, mufi 
be the CIJaraEler$ick to diitinguik the Cycle. 

The Julian Year (as obicrved) being I I 

Minutes longer than the folar tropical, the 
Day of the .Month, (according to the Julidn 
Calendar,) from the Year of the Creation, or 
the Year of the Julian Period 706, had re- 
ceded 44 Days, which brought t!ie Day of 
the autumnal Equinox from O& 25, which 
it was in the Julian Year 706, to Sept. 1 I ,  

0. S. ; but I I  of there Days biing thrown 
off, in the Year 17 j z ,  in Order to bring the 
Equinox near4 on the fame Day of the JuIian 
Muntb which it was at tbc Nicene Council, 
which was held 1439 Yeors before; it 
brought the Day of the Month, (when the 
Sun entered Libra,) from O&. 25,  at the 
Creation, to Sept. 22, N. S. 1753. 

In Regard to what paired betweca you and 
me, about Sir I& Newton’s Afhnption of 

Gra- 
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Gravitation and AttraBion, I think you mif- 
underflood me: I did not oppofe them, as 
EBBJ ; but I would not have it underftood 
that we ought not to be htisficd in going thus 
far, md no farther ; - I contended that we 
ought to have Liberty to enquire what Agent, 
or Agents, were the Caufe of thefe EffrBs ; 
and nor to make Ufe of Words which fcemed 
to point out fume occult Quality, and that 
it was the ne pZus ultm, and improper to en- 
quire any firther. - No! We ought to ure 
thefe Words, as Sir Vaac 4C;.wfm has direAed, 
only to exprefs fbtnomtna in Nature, to 
which he was going to apply his mathemati- 
cai Dcrnonftrations: Thus in his Optirks, 
(which was MC of his lait Works,) fays he, 

I would have Gravitdtian and Attrac- 
'a tion to be underfiood as an &'?a un&, 
a' whicb mkbt be occqiotzed by the PrrJurr of 
8c a mOp fh& Etbrr, (with which the Space, 
" from the Sun to the Extremity of the Syf- 

tern mkbt be Ji/lc,) or to@metbing wbicb 
I C  be did not Know." 

Daily Experience hews us, that Gravita- 
Lion 



t im and Attraaion are rrlaiivr Terms only, 
as Gravity and Levity, and are always in Pro- 
portion to the-S’eqfc Gr&ity cf the Body, 
and the Denfity of the Medium that fur- 
rounds it. As, for Infiance, drop a piece of 
Cork out of ycur Hand, in the Air, it will 
Ix: forced to the Ground, by being of a 
greater fpecific Gravity t h m  the Atmofphere ; 
put this Piece of Cork 3t the Bottom of 3 
Baron, cover it with Water, and the Cork 

i l l  be forced upwards, and lie in the Medid 
between Air and Water, higher or lower in 
Proportion to its Qccific Gravity. The Ex- 
periments on Bzlloons greatly confirm and 
explain the abovc Theoiy. 

The following Axioms (I think) are al- 
lowed by all Phylofophers: iA, that Matter 
connot a& but when atled upon 8 adly, that 
i t  occupies Space, and cannot a& in two 
Places at once, but only in the identical Space 
it occupies ; therefore it cannot a& at a Dift- 
ance from itfelf, or in any Place it’does not 
occupy. Hence it muft be the firrounding 
Ntdtknt which caufes thc Gravitation of BO- 

dics. 
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dies.-Thus; as was oblerved by the Cork; - 
a Budy, placed in any,fluid Medium, will rile 
ox fdl, i n  th-dt Medium, i n  Proportion to tk 
fpecific Gravity I .  of that-Body, and the Dea- 
iity of the hrrounding ( 1 -  Medium. 

Mv. - *  PKurnptiqo is, that the Jirp Agent in 
vature mufi be the mofi fubtiit (or d z w e )  
zwjb;arrive&/h expanded, and capable of enter- 
ing all Pores, and Interfiices, of the moit 
degiii SubftanFp in Nature, even .Ad4mMt ?- 

And . .' I LI lippale 'ghat the Ether, which Sir 
Ifaac Newton imagined, (9) might, bysits Pul- 
lion, be the Caufe of Gravitation and Attrac- 
t iw,  &E be compoled of two Qualities ; which, 
for the PurpQg of being underfiood, (not be- 
ing able tQ find more proper Names,) 1 will 

occupy all*Spac,c,,from the Sun, at +e Cen- * -  

tre#- to- the . i i j  . utxi&-Extremity -_ .  of- .* the SyAem. ; 
v&qh two - *  Qylities .,-, * are in continual Con- 
Ai@, in the I'ylanner we have obferved (lo) 'the 
cdd . .. apd hot:Air, or Atmofpbcre to be.- 
0 . .  Thefi  .. Ethers, 6 4  mired with the;Atmof$cic, 

being 

c ~ L !  Heat 4 . .  Cdd.-I fup@,.this . I .  Et& to 

(9: P.'IfcT; V, VIII--Lib. I, SCC. 11. 
( 1 0 )  Scc Lcitcr IV. Page 1G4. 
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being the Caufe of the ConfliCt, we always 
obferve, between hot and cold Air; each en- 
deavouring to poffefs the Place occupied by 
the other; - the Heat expanding, and the 
Cold comprefing. If they are the firft A- 
gents, their Power will be indefinite, and ca- 
pable of defiroying all material Subhces ,  as 
we have numberlefi I n h c e s  and Exnperi- 
ments every Day, which confirm it. Does 
not the Experiments in Elettricity prove that 
it is univdally expanded and enters all Sub- 
itancee, md that it is in all Matter, ice not 
excepted ? 

Boerhaaoe, and a great many Philofophers, 
have thought that Motion and Fire were fyno- 
nimouo Terms, as has been obferved.(") V k  
where Fin  abounds, there will be the great- 
eR Motion, and Cold the oppofite. - Hence 
we fee the Caufe of dl Winds, Hurricanes, 
Earthquakes, bcc. which ddtroy Thing, 
ktid force all befme it.: in i60/2, tbc P ~ O -  
mku of Attraeon, Gravitation, andCohcc 
fion; are d l  loit. - Hence may be obftrved, 
that all Matter, by having Fire added to it, 

is 
( I t )  Lcttw V, 169. 
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is expanded, and occupies inore Space. Thus 
the Sun Beams, itriking againit the Earth, 
a great Part of them are reflerltcd, and of 
Confequence there muit be a greater C&Q- 
tity of thck Sun J3eam8, or Heat, at the Sur- 
face, than at an Inch from it, and a greater 
there than at two Inches, and io on.-When 
the Rar&&ion is made on the Surfacc of the 
Earth, the Cold, or more denfe Ether, ruhes 
towards the Earth, together with the Atmo- 
fphere, and forces this /@, Hat,  or rarefied 
Air, upwards from the Earth; and with it 
every thing that is of iefs fjcific Gravity 
than the Atmofphere. - The Earth, being 
placed and furrounded with thefe Ethers, it 
has no more R c f i h c e  than a Body, of the 
{ m e  fi>ecifitic Gravity, placed in the middle 
Part of a Tub of Water ;-it would itcither 
rife ta the Top, nor gravitate to the Bottom, 
but would remain in the Middle, and move 
tu the Body of Water moved; unlefs by Mtms 
of Heat, or fome other Cauk, the aptery 
Medium, on one Side, fhould be exp?ndtd, 
& made to occupy more Sparr, and to be of 
lefi fpific Gravity b i t  wason the other: 

Kk If 
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If this was the Cafe, then the Medium, or 
Viater, on the other Side of the Body, having 
greater Gravity or PreRure, would force it- 
felf into that Place of leffer Gravity, and of 
lek Reiiftnnce ; and, by that Preffure, would 
force thc Body to turn round together with 
it. - Thus the Earth, being placed in and 
furrounded with Ethers, can have no Refifi- 
ance : The fide of the Earth next or oppofitc 
the Sun, having the Atrnofphere heated and 
rarefied, and the other Side covered with cold 
and denfe Ethcr ;-this cold and denfe Air, by 
forcing itfelf into the Place occupied by the 
hot and rarefied, carries the terraqueous 
Globe round tvitii it. Thus,  the Heat from 
the Sun, and the CoiJ from the Extremities, 
continually aeing, caufe the perpetual Mo- 
tion of the Earth. Hence, whilfi thefe two 
Motions remain a Ba'llance to each other, fo 
long would tbc Earth go round the Sun ; go- 
ing round its Axis alfo at  the fame Time.-- 
Does not all Experiments in EIeCtricity, 
Gunpowder, and the late Experiments oP 
Balloons confirm it ? 

Hence 
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Hence, the great'efi Heat, or RarefaBion, 
being on the Earth, every Body of greater 
fpecific Gravity than the Atmofphere, is 
forced towards i t ;  and contrary, all Bodies 
of lefs ipecific Gravity, are forced from it. 
hence the fpheroidicalshape of th'e terraqueous 
Globe; fm if the Water, or Auid Parts, are 
pteired by the cold at the Poles, more than 
they are at the Equator, they muit form a 
Spheroid, as Experiments on the Shape of 
the Earth have proved it to be.-Hence a b ,  
we arc informed of the Caufc of the Tide, or 
Sea, always flowing from the Poles to the 
Equator; (as Cook, in his Voyage to the 
South Pole, found they always did); and 
this is alfo obkrved a t  Nova Scotia, New- 
foundland, that the Tide always flows from 
the North Pole towards the Line ; which is 
contrary to the Dcdtrine of Attraehn; for 
the Earth being a Spheroid, longefi at the 
Equator, the Tidc flows uphill, or from the 
Centre of AttraAion, -The fall of Bodies is 
alfo proved not to be in an exalt Perpendicu- 
lar to the Place they fall from, but more to- 
m& the Equator, or where the Rarefaeion 

is 
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is the grcatefi, and Refiftroce the leak- 
Another Experiment, which a€fo feems to 
prove the above is, that when they drop a 
Weight, or Lead, into the Sea, to try its 
Depth, , the PreiTnre, or Weight, on the 
Finger, cannot be felt at more than Two 
Hundred Fathoms, let the \Veight be as 

great 3s may be; and the Pregure of the 
Line, on your Finger, becomes lek and lefs 
every Fathom it defcends.-Was the Attrac- 
tion the greater, the nearer i t  comes to the 
Centre of the Earth, the contrary of this 

, would be the Cafe,-I ihould imagine, that 
was a Barometer to be carried down Two 
Hundred Fathoms, into iomc of our deepeit 
Coal Pits, the Quickfilver would fink in Pro- 
portion as you deicended, in the &me Man- 
ner it does when you dcend into the Atmo- 
$here: But this is a mere Hypotheiis, 
which I believe has never yet been tried; 
but I much wonder at it, as we are io curious 
in Experiments. -If you have any inquifitivc 
Acquaintance amongit the Coal Miners, who 
map be willing to d e  this Experiment, f 
think it would be a ulrefal one. 

Thus, 
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Thus, you fee, I do not o p p f e  m y  of 
Sir Ifaac Newton's mathematical Dembnfira- 
tions, i d w ,  perh:pps, was the greateit Ma- 
thematician that ever lived,) nor his Calcula- 
tions of the the Sun, Earth, and 
Muon, &c. have on each other; - I only 
lay a Claim for Liberty ta explain the CauzJ 
of thcfc E . k . 2 ~ .  -The whole Difference iies 
i n  Tbi~ ; whether the firil Agents in Nature 
be Solids or Fluids: - Molt of Sir lfaac 
Xewton's Followers belirve that they are in 
M d s .  I, on the contrary, think they are 
in Fluids ; the mort i'ubtilr, the moil a&ive; 
therefore, as from Experiments, Fire feems 
to be the moil fubtile and atlive; of Confe- 
quence the J;t/z ?itateria/ Agent. - Indeed 
there. was one Thing elre, which was con- 
tended for a great While; but, I believe, is 
now given up: Viz. t h a t  the Space between 
the Sun, Moon, and Earth, was void of Mat- 
ter, a Yauurn; otherwife, hy they, if it 
contained Matter, it mu& have Refihnce, 
which, on thde Principles, would have over- 
came all Motion before now.-Tor, fay they, 
3 Body once put in Motion, will allwayr 

con tin uc 
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continue in Motion, if it meets with no Re- 
f i h c e ,  but i f  it meets with Refiftance, it 
would be continually lofmg Part of its Mo- 
tion, every Minute, and in Time ftand itill ; 
which mufi have been the Cafe with the 
Pianett, before now, if they met with any 
Refihnce. 

I am, 

DEAR SIR, 

Fadbfuul Friend, 

F. P E N R O S E .  

S T O N E  HOU S E, 
kloadq,  Apriirr, 1784* 
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To F. P E N R O S E ,  EEQ. 

Dozrbts propofid concerning& Parts of Mr. 
Penrose's Philosopby, in Order tbat Truth 
may be aJertained. 2fleries conccrntng cold 
Ether ; and the PreJure oftbat COM Etber 
into tbe Hot, or wbere it i s  more rare.- 
Wbat iz tbe Cauj of ibe Motion bJ tbe 
Eartb ?- Wbat is  tbe Cat@ tbat tbc Eartb 
h e s  not fa12 into the Sun ? - Do you impute 
it t o  a Current of Etber ? - Anfwer t o  the 
/aJ $&um>z conchjive, $ it be allowed tbat 
XVes was $0 f a r  ijporant of Ajronomy, 01 

t o  be incapabh of caZiulating the EcZ$$s 
wbicb preceded bis Time. - He is  b i d  to 
have been learned in all tbe Learning of tbe 
Egyptians ; - State ofthe Sciences in Cbal- 
ded and Egypt. 

DEAR SIR, 

S H 0 U L D have thanked you for your I obliging Letter f iner ,  but that I have 
been a good Deal out of Town ; and I have 

had 
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hdd a lurking Sort of rheumatic Fever hang- 
iiig upon me for more than a-Month pail, 
which broke my Refi and Spirits very much, 
md thereby made me r e l u b n t  either to write, 
or to fet about any Thing’elfe. Thank 
God, I have almoit got rid of it within the 
la& Fortnight, fince the Weather has been 
warm. I am greatly obliged to you for the 
Trouble you have been io good as to take, to 

inform me of your philofophical Principles, 
md hall  make no ApoJogy for offering fome 
of my Doubts to your Confideration ; bccaufe 
without a fair and candid Difcuifion, of any 
Subjet?, Truth cannot be akertained, In  
f tr iQ Propriety indeed, I ought rather to fay, 
I mu& beg fome farther Illuftration, on fome 
Pojots which I do not underfidnd, nor fee the 
Ccnfequences which you draw from the Pre- 
mifcs. 

I have lived a Life of fuch Hurry lately, 
that theabove has been wrote st twica, and 
~b Time a Week from the other, tho’ I 
haw taken every probable Opportunity of ha- 
vbg Half an Hour to myfelf; and ’tis odds 

whether 
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whether I hall not be interrupted now, in 
five Minutes. 

To  hegin-1 ka t  and Cold are certainly re- 
lative Terms, as up and down are; and fome 
Philofophers deny them totally: But I do 
not mean te quibble about Terms; for no 
Doubt there are fuch EffeAs produced as we 
cdl by thofe Names.-Nor have I any Ob- 
jetlion to your E t h r  ; for.1 think there pro- 
b-l:!y m y  be fuch 3 fubtile Matter, which 
pervades every fe:ifibie Subfiance that we are 
acquainted with.-But when you talk of the 
told Ether driving out the bot, do not you 
recur to that Gravity which you want to ex- 
plode ? For by raying that the Denjty of the 
former caufes it to r u h  into the Place of the 
latter, becaufe it is there more rarefied, &c. 
is allowing of a Principle, little if at all dif- 
ferent from our Ideas of Gravity.-The In- 
fiances of a Cork, or Piece of Wood put into 
Water; the Air Balloons, &c. &c. all go to 
the lame Principle ; for they will all of them 
rt$l when they come into a Medium of qual 
Dmr$i?y with thernielvcs; and in ibis Ca/, 

L1 Dcnfitp 
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Denfity and Gravity feem to me fynonimous 
Terms. 

I will alfo readily grant you, that the Sun 
BGUY~S a&ing itrongly upon that Surface of 
the Eartb, which is oppoiitc the Sun, will 
rarefy the Atmofphere there, and that the 
lienfe cold Air on the oppofite Side the Earth, 
will then pufli it forward into that rarefied 
and lighter Atmofpbere: Nay, I will grant 
you that it will caufe the Motion round the 
Axis of the Earth, (though I by no Means 

Motion mu& necefin3 
t '  I would a& why the 

Earth did not proceed in a itraight Line di- 
realy to the bun? - We wilt fuppoie 
the Earth this Initant formed, and at  reit: 
Tfie Sun B&s play upon it, and rarefy the 
Air on that Side which is oppofed to them; 
(I hall  takc the Liberty of uting the Word 
Ai), as a fhortcr Word, infiead of Aim&beree/ 
the dink Air on the other Side will puih it 
forward into that lightcr Air mofi certainly i 
but'l do not fee why it mould caufe a rotary 

d the Axis of the Earth j much 
ICfi 

e 
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lefs can I lee anyrteafon for its elliptick, an- 
nual Motion from t& Caufe ; Rccourfe mufi 
therefore itill be had to an origin21 ZmpuIiP, 
or trajeAile Force, fur its annual Motion; 
and then what is the Power that bring-s it 
back from that irnmenfe Diftdnce at which it 
is, in the Summer Solitice ? or prevent its 
flying off in a Tangent i’ If  the mere Rare- 
faQion of the Air was fufficient for this, 
would it not caufe the Earth to fall plump 
into the Sun, and not take that circnitous 
Courfe which we iec it docs? Would you 
impute it to iome Current of the fubtife 
Ether ? We know and allow that there is fuch 
a Current from North to South, which is the 
Caulc of Magnetilm; but that will not ferve 
to carry the Earth round its annual Orbit.- 
Or would you d i g n  various Currents for that 
Purpofe? If io, there muft likewifc be a 
Caufe afligned for them, which I fear will be 
ail1 more incomprehcnfibie than Sir Ifiac’s 
Dotkine of Gravitation and Propu1fion.- 
In ihort, this is the great DeJideratrcnr in your 
Theory, which puzzlts me, and to which 
you have not fpoke at all in your Letter.-I 

readily 

, 
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readily affent to the Idea that Motion and Fire 
are the fame 'I hing ; I have aZways though it 

$0: For Fire or Heat has no Exiftence till 
Motion is excited.-The Principles of Fire, 
I prefume, lye in Steel and Fl int ;  but it 
mutt be drawn out, and put into ACtion by 
ColliGon, and then there is' evident Motion. 
I will not difputc theCaufe you aGgn for the 
fpheroidical Shape of the Earth; though I 
think that Shape is fufficiently well accounted 
for by the centrifugal Force, (which cannot 
be denied to exift) atling upon thc Giobe 
while yet moifk, during its -rotary Motion 
round its Axis.-I due  fay that your Hypo- 
thefis, that Qtjckfilver would fall in Pro- 
portion to the Depth it was carried into a 
Coal-pit, would prove true; and I will en- 
deavour to get a Trial made of it ; for I think 
it would be curious to know whether it falls 
in tbr fume R o h  bcncath, as above the Sur- 
face of the Earth, and I have a Friend in the 
North of England, whom I can truft, and 
hope he will get the Experiment made for 
me. 

I 
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I give vou many Thanks for the Expla- 
nations you fdvoured me with, refpe&ing the 
(.ltxries in my lafl ; they are very conclufioe, 
piuvided that it be allowed that Mofes W ~ S  

far ignorant of AAronomy as to be inapa- 
ble of calculating the Eclipfes which had p'c- 
ceded his Time.-For though he is faid to 
have been learned in all the Learning of the 
F&yptians, who were at  that Time the moit 
learned People in the World : And though 
the Ifraelites were originally from Chaldea, 
(if I miitake not) who were the-firit People 
who itpJied Afironomp ; yet I arh willing to 
allow that neither of thole Sations were ca- 
pable of calcutating a Series of Eclipfes for 
two thoufind Years backwards.-The Con- 
fiquence is, that  Mafec muit have wrote froin 
Infpiration, ar,d that his Account is a true 
one.-Yet if I had Leifure, I ihould like to 
itare fnrne Dificulties which arjfe from the 
State which the Arts were certainly in, fomc 
hundred Years ago in China ; the long Du- 
ration of that Empire, {I do not mean their 
fabulous ooc) and the numerous Strataof Lava 
which arc fopnd one under another, to great 

Depths 
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Depths under the Earth, and which m u i t  
have been vomited out many A g s  before 
hiitorical Times; (perhaps before the In-  
vention of Letters) and which would feem to 
m r y  us back to Times long before Mores's 
Account of the Deluge.-But this I muft 
leave to fome other Opportunity, having no 
prejnt Profpea of more Leifure than.1 have 
now; and I have had fo little lately, that 'tis 
above a Fortnight fince I began this Letter, 
and have hardly been able to write five Lines 
at a Time; fo that I fear you will find it a 
very confufed and unconnebd one ; which I 
truit you will excufe, as it arifes from a Wifi 
to fhew the Senfe of your Favour, the firft 
Moment it has been in my Power, rather 
then defer it longer in order to write a more 
corrcQ one. 

I am, 
DEAR SIR, 

Tour wry obedieat, 
And obh&?d Servant, 

J. H E A V I S I D E .  
PI I NC E 's-S T R LET, 

Nay 16, 1;8,j. 
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To J O H N  H E A V I S I D E .  ESQ.  

Afr. Heav$&k'r tuere an fwered.-Clurcu/ak;1111 
of tbe Motiom of the Heavenly Bodies dc?- 
?nonJra&& true; but t k  Pri.m#s of na- 
'tura2 Pbdofipby cannot &e demonJtatcd ~ $ 4  
that Ckatn@ and P r e c j h  QC tho) in AJm- 
mny. -Ibree Yrinc$Zes of Matte-Grwity 
expbincd.-Cold and Hot Ether de@cd 
ntcording t o  Sir Ifiac N m n 4 e w t m  of 
Gravity Juppfed former4 to bt placed in tk 
Centre of the Eartb, but &e ExpCr;nmrs 
ptove tbat Gravity ab,?.. not tend ta the Cenirr 
bf tbe Eartb, &ut to  tbe Super&Gs, and t o  
rbe Piae where there is the great@ expn-  

Heat.--Gravity proved t o  be iaweaJd 
or ZeJmed iz Proportion as Heat and Cold 
prevkL-fTbr Preffurc of tbe Cold Ether or 
Gravity BETS ex&& in the f m e  Prtpmtim 
m tbc P o h  and tbr Epaator, ns tbe Jibe- 
ro2caZ S h e  oftbe tmqueotu GbbeJi5pws 
it does.-The Centre of Gravity prmeJ to  be 
mzr the Surface of tbe Earth, whre mwy 
T&g tm&. 

Dhaa 
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D E A R  SIR, 
* .  

our iait Letter, we were forry to be B" informed that your ConRitution had 
been fo much difordered both in Health and 
Spirits; but as you found Benefit from the 
Change of the Weather from Cold to Warm, 
we hope that the late fine Weather has made 
P pede& Cure.-I am afraid my long and te- 
dious Letters difiurb you, and put you to 
great Inconveniencies, both by reading and 
writing Anfwers to them. --NotvPithhding 
I imagb this to be the Cde, I will trouble 
you with One more ; as, what T am ping to 
obferve may, perhaps, appear fatisfittory t o  

@e, that the World was created at the Time 
Moko informs us it was.-There may be 
others who imagine, or pretend to  imaghe, 
that the World is eternd; fiuch Perfons, I 
appfehend, neither mathematical Demon- 
.itration, nor any Thing elk will convince. 

In your former Letter 'you fiy, that not- 
withftppding the Sun and Moon were in the 
Places Mof i  rccwds tbcm to have been at 

the 
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t he  Time he mentions the Creatim to have 
hAppened; yet, fay you, “ nlav there not 
have been mzny Cycles before that T ime  ?” 
And you obferve, that the Chiiiefe Hiltory 
mikes that  E:npire to have been in Being 
h m e  hundreds of Years before.-In Anfwer 
to this I h a l l  again remark, that Hiitory, 
without Chronology, is little better .than a 
Romance; and there can be no Certaihty 
that Chronology is true, unlefs prov-ed by 
Afironomy.; but when the Sun and Moon 
give their Teitiinony to it, there cannot re- 
main a Doubt, they-are two faithful Wit-  
neiTes. 

Now,  Sir, as to this Qgefiion, I obferve, 
that I never undertook to prove, by Mathe- 
matical Demonfiration, that there might not 
have been a Series of Years before the Time 
in which Mores places the Creation, 

To  prove a Negative is always attended 
with great Difficulty, and often impofible! 
What  I attempted was to try Mofer’s Hiilory 
and Chronology, by the Evidence of Afiro- 

M m  mony, 



nomv, and to examine whether the Sun and 
Moon were in the fame Places in the IJia- 
vens, 3s Moles tells us they were, at the Time 
when the Creation happcnctd; which your 
aitronomical Friends allow I hzve done.- 
This appears to me to he Evidence fufficient 
to eitablifh any other Hiitory: If  fo, why 
fhould it not Mofes’s Hiftory?-And it is 
not credible that hc would have calculated 
thofe Places of the Sun and Moon, two 
thoufand Years before he was born.-If he 
couid not, and we find it in his EIifiory, it 
nuft be rcvcakd from God, 3s hc tells us it 
was ! 

As I obferved t o  you btfore, I affume, 
(from Mofes’s HiRory, and Dr. Bradley’s 
Obkrvations) that the Moon was Full, and 
in her Node, A. I. P. 706, OA. 24th Day, 
loth Hour, 24th Minute, st Night, in the 
Meridian of Greenwich Obfervatory j be- 
tween that Time, and the Year 6490, which 
is in ConneAion with A. D. &r783, when, 
on a Wcdnefday Night, the third Year after 
Bifixtilt, there happened an Eclipfe of the 

Moon, 
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Moon, Sept. loth Day, 12th Hour, 40th 
Minute.-Between the& two Points of Time 
the Earth made 5789 Revolutions through 
the Ecliptick, and was interfelted in  her 5790 
Revoiutiori, by the Moon, 12th Day, 16th 
Ijour, 14th %linute, before the entired I,i- 

I bra; during this Time h e  made 21 1474r 
Rutations round her Axis.-While the Earth 
was performing thefe Rotations, the Mbon 
performed 7 I ,6 1 2 fynodicdl Kevoiu tions, and 
interCeAec! the Earth H S  abwe..- Here we 
have two Points of Solar Time, Oct, zjth, 
706, J u l i ~ n  Peridd, the Sun in Libra, and 
Sept. 22d Day, 16th Hour, '54th Minute, 
6490, I. P. the-Sun in Libra, medured by 
the Number of Rotations the Earth made 
between them.-We have alfo 0th 24th Day, 
rot5 Hour, 24th Minute-706, when the 
Moon was in Oppofition to the Sun; and 
Sept. 10th Day, 1'6th Hoiir, 40th Minute, 
6490, when the Moon was obferved to be ip 
her Node, and exattly oppoGte to thesun, 
(by the EcIipfe which then happened.)- 
Between thefe two Points, the Time is mea- 
Eured by the Number of Rotations the Earth 

has 



has made, wi:l as much Eafi, and as grenf un 
ExaAnfs, as the Diitance between any tlvo 
Places are by a Surveyor's 'Nhcel. 

Hence alfo by knouing the Quantity of 
the Motion of 71,612 Lunations, we h a l l  
l i n e  the precife Length of Time of one Lu- 
n:ition.-Here you have mathematical Preci- 

Jon! As the Interval which lyes evenly be- 
tween thole two Points, is meahred by the 
Number of Rotations the Earth has perfcrm- 
ed during that Time ; and alfo the Point of 
Interfe€tion where the Moon cnds her 7 I 6 I 2th 
fynodical Revolution, meafurcd with the 
fame Exa&nefs, and alfo the Diitance be- 
tween that Point of InterfeCkion, and that 
other, when the Sun entered Libra.-Hence 
I remark, that the Revolutions of the Moon, 
when compared to thofe of the Earth, are fo 
complicated, fo curious, various, and ex&, 
that it requires 7,948,800. $nodical Revolu- 
tions, which are more than 600,000 Years 
for Her  to go through all her Variations, and 
to caufe the Moment of her mean Oppofition 
to fall again on the lame Point of the Equa- 

tor, 
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tor, in the &me Meridian, on the f i ,  Day 
of the Week, and the fame Year of Biffex- 
tile. --This appears to me  to be fuffitient 
Evidence, that the World was created at  the 
Time when Mores informs us it was, and 
that the Hifiory of the Duration of the Em- 
pire of China is’fabulous. 

I Iuve tcafed you thus far on a Subjee 
that mufi appear dry to any one who does not 
take a particular Pleafure therein ; with P De- 
fire, (if it is not too troublefome,) that you 
would h e w  it to thot’e Gentlemen who join- 
ed with you in e e i i n g  whether there might 
not have been Sofar Cycle; before the Time 
when Mofes places the Creation to have hap- 
pened. 

I n  Order to give you form Satisfaklion for 
this Trouble, I will promife that I will afk 
no more fuch Favours; for I am fatisficd, 
the Trouble of perufing and making Re- 
marks thereon, muit be very vexatious to one 
who has fo little Time to fpare.-If you 

fhould 
raj Kmncdy’s Cbron. P. 136. 
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fhould have an Opportunitv of hewing the 
above to the Gentlemen who Taw the other, 
be pleafed to inform them, that the above 
Calculations were made without TabIeJ, Epun- 
tionr, or Anamdies, after a mofi ea$ and 
fimple Manner; by the firi t  four Rules of 
Arithmetic only. ('! 

I obferved to you in one of my Letters 
fome Time ago, that as the firit,Principles 
of natural Philofophy could not be demon- 
itrated with that Clearneis and Precifion as 
thofe of Aftroaomv, 1 deferred entering up- 
on them.-In Aftronomy we only calculate 
and demonfirate the Phenomena of the Mo- 
tions, which the Heavenly Bodies are known, 
and objrved, to have.-Sir Ifaac Newton, in 
his Philoiophical Calculations, went no far- 
ther than this, and therefore they are certainly 
true: But if we Philofophize, or draw In- 
ferences frotn them, we muit always take 
Care that they flow eafily from, and are not 
in the leait contradiAory to the known Prin- 
ciples of Matter.-Now, Sir, the following 

are 
rb. IntroduCiiJn, P. 80. 
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are Principles cf Matter, which I believe are 
alldwed by ail I’hilofophers.-xft, that Mat- 
ter occupies Space, and has Refiftmce.--zd, 
that no two Particles of Matter can occupy 
the fane identical Space, at one and the fme 
Time.-~d, that it can only a& where i t  is 
prefent, not the ha Dgance from fbe P&ce 
it occupies. 

Kow, I believe, you and I, and all Phi- 
lofophers, have ieen arid obferved the EF- 
FECTS which the Heavenly Bodies h.we‘on 
e x h  other, known by the Name of Gravity. 
I end:wour to accw!it fix thefe Fffc&s by 
the Ethers, o r  tbe Matter which fills the 
Hwvenly Spxe, in  the Came .Manner as Sir 
Ifaac Eewton fuppofed, and confequently is 
i n  CmtaA .v: th them. (c) This is my Theory 
and my ideas of it.-Without this Etbrr 
occupying the Space between them, I hall 
be glad to be infbrmed how they a& on. each 
other, in a MecbanCcal Way, and not by by- 
ing tbat Gravity is the CauJ of i f ;  which is 
no more than faying that a Ship failed from 

London 
(c, See Ld. IV. P. 152 .  
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London to Plymouth, without telling us that 
the Air was a continued Medium betweell 
the two fSaces, and that a Current of th.lt 
Air or Witid carried her tiwe.- Do you 
fuppofe that Gravity is (as i t  is often ex- 

ined) /mething fuperadded to Matter ? If 
Eo, is it fpiritual or material Z If.materia1, i t  
muit a& according to the known Laws ot" 
&fatter.-If you fay it is fpiritual, there muit 
be an End of the Controverfy, for it is what 
I don't underftand, and muit not pretend to 
explain.--I fhoutd alfo be glad to be inform- 
ed, that if the Motions of the Earth or Pla- 
nets are occafioncd from an origriratImpu& 
or trojeHife Farce, 40x1 tbis Force is csntinutd 
and fuppurted? For if you allow Matter to 
reach from the Planets to the Sun, and to 
the End of this Sytlein, it muit rc/i/f, and if 
i t  refifis, i t  muft have taken off fuch aQan- 
tity of the trajeAile Force, that they mult 
have itood ftill Ages ago ; when, in Fa&, we 

know their Motions are the fame they were 
fome thoufand Years ago.-Thcfe are Diffi- 
culties which I think will not be furmounted, 
till wc allow the jq? Agency in Matter t o  be 

in 



in FZuidG and not in Soh%, and the more 
SubtiZe the Fluid, thegreater the Agenq. 

I n  my lait Letter, when I mentioned the 
different Modifications of Ether, ‘I told you 
that I ufcd Heat and Cold’, (if goable,) to 
explain my Idas of them, though I did not 
think therri’proper ones, but I could find no 
better; but  &en I did not join the Ideas of 
the Senfations which Heat and Cold have on 
our Bodies, -but pure elementary Heat and 
Cold, fuch as may be obfcrved from the Ef- 
fects of Lightning, and eic&rical Experi- 
ments. . 

Theft Ethers I endeavoured to explain by a 
@otation from Sir JCaac Newton, who calls 
them Spirit and Llght j I there defired to be 
unde rhod  in the fiame Manner whenever F 
made Ufc of them. fd) 

I n  this Year’s Philofophical TranfaAions, 
there is the Hiftory of Experiments made o n  
the Difference of Cold on the Earth, and, a t  

N n  the 
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the Came Time, at different Heights from it; 
which are curious and worthy to be read: 
T h e  Gentleman that made them, (whore 
Name, if I remember right, is Cavendih,) 
obferves, thdt Cold is rcfleacd, rifes or flies 
oft' from the Earth, as well as Hat.-Ac- 
cording to my Theory, both Heat and Cold 
niufi be intercepted by the Earth, and be 
reflekted froni it, by interrupting their Paf- 
Q e ,  wherrby they are niaqe to rebound from 
it. 

As you feemed to be puzzled by the Uk I 
made of Heet and CoZ', end that you under- 
h o d  thereby, that I wanted to explode Gra- 
vity; I hall therefore endeavour to explain 
m y  Ideas of that Pbenomencn of Nature, 
which is certainly a ju i t  and true one, and 
not  to be difputed; therefore, I hope, you 
will not imagine I wanted to explode it.- 
M y  DeGgn is to clear it from fome Dificul- 
ties attributed to it, and to elucidate its 
Power.--In Order to do this, I ha l l  take the 
iiiiniortal Newton for my Guide, who tells 

US# 
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US, (c) " That the Eibcr which fills the 
6' heavenly Space, is a Medium which per- 
'' vades all Bodies, and that there.is no Va- 
st  cuum but what it  fills ; that it readily per- 
'( vades all B d h ,  and by its elaitic Force, 
6s is expanded through the whole Heavens, 
c s  and that i t  may fiiffice to  impel Bodies krn 
st  the denier Parrs of the Medium to the 
st Rarer, with all that Force or Impup which 
(( we call GRAVITY." (f l  ?le alC0 defcribes 
this Medium to a& with a two-fij$~yaldy, 
which he calls LIgbt and Spirit.-The one 
expanding itleiffrocn thc Sun, and the other 
condeniing and preGng this expanded Ether 
towards the Sun. - That thefe oppofite 
Forces are carried on in a vibrating Manner, 
being alternately in Fits of eafy KefieCtion, 
and eafy Tranfmifion.-in Order to  ihew 
the Place where the Centre of Gravity is 
fuppofid to bc, and how i t  aes, I ihdl give 
you the Defcription of it by Mr. Fcrguion. 
8c Bodies, fays he, are heavier near the Poles, 
s t  than thofe towards the EquJtor, Iecauk 

tbey arc nearer the Eartb's Centre, where 
' (  r h  

'C, OpWk, P. 323, 3$?5.- ( f ;  LCtkI lv. P. 1 $ 2 .  



384 On n a h d  PHILOSOPHY. Let. XIV. 

'( tbc whole Force of tbe Enrtb's Attra8ion 
" iJ accumuZated.- Bodies carried from the 
gc PoIes towards the Equator, gradually lofe 
gg their Weight.-Experiments prove that a 
" Pendulum, which vibrates Seconds near 
" the Poles, vibrates flower near the Equa- 
" tpr, which h e w s  us that it is lighter or 
IC lefi attractled there.-To make it oicillate 
g c  in the fame Time, it is found neceffary to 

'' dirninifh its Length.-By comparing the 
'' different Lengths of Pendulums hinging 
'' Seconds at the Equator, and a t  London, 
cc  it is found that a Pendulum mufi be 160 

21ooo 

Lines fhortcr at  the Equator than at the 
'' Poles." (9) I t  is alfo obfcrved that the c o d  
Ethr  at the Poles, gives a gruvitoting Power 
to Bodies removed there from the Equator, 
nearly as 2-Does not this Fa& h e w  us 

that the cold Etdtyr, or, as Sir gaac Nmfon 
calls it, Spirit, makes Bodies to gravitate, 
and is the Caufe of Gravity as he hppofed it 
d id?  Thus we find that the co/dEtker preffes 
at  each Pole, jufi in the fame Proportion, 

more 

2 2 2  

(gf FcrguCon. P. 5q S. 1 1  :, 
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more than the bot 33th- at the Equator. 
As the equatorial Diameter of the Earth ex- 
ceeds the polar Diameter in Meahre.-By 
the Experiments of M@T. Maupertuh, &c. 
in  the Years 1736 and 1737, the equatorial 
Diameter of the Earth was found to be 
Miles more than the Polar, which is 1 

nearly. 

loOn 

? 12 

Hence it may bc obferved, that the fphe- 
roidal Shape of the Earth is exattly according 
to Gravity Lr the efdercal PrcJare. -For the 
cold Ether is found to prds  or make all 30- 
dies to increafe in Gravity there, juit by the 
fame Proportion as the Equatorial Diameter 
of the Earth is longer than the Polar. 

Now, Sir, if the cold Ether gravitates, in 
that Proportion, more at the Poles than it 
does at the Equator, the terraqueous Globe 
mufi be in the Shape it is found to be.-For 
it is the Property of Fluids to move e& in 
every Direaion, and t o  ncqnire a uniform 
Surfacc in Proportion to the Prcfiire on it. 

Thus  
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Thus  the Air is a fine elafiick Fluid, fur- 
rounding this terraqueous Globe, and is found 
by Experience, to be compreffed or condenfed 
Lw Cold, and expanded or rarefied by Heut. 
T h e  Seas are a waterv Fluid, giving Way to 
PreKure, and Currouni this Globe; there- 
fore if they are preffed more at each Pole, oc- 
caiioned by the Cold, than at  the Equator, 
where they are expanded by Heat, they muit 
be in the f$ieroidal Shape as I nearly. 

9 8 1  

Having hewn that the cold Ether, prc$itzg 
more at the Poles than at the Equator, is the 
Cauk of the ipheroidal Form of the Earth, I 
h a l l  endeavour to find, from Experiments 
and the Pbriiottlena of Nature, where the 
Centre of Gravity is, or the Place where it 
tends. 

It was obierved in my laft Letter, that Dr. 
Halty, many Years ago, found that a Weight 
dropped from above, does not defcend accord- 
ing to the Perpendicular of that Place, but a 
little to the Eaftward of the South, tcnding 
10 the Place on the Globe where the Rare- 

fattion 
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faittion is the greateft, and the Heat the 
ftrongeft.-The Tides at Newfoundland are 
found to tend in the hme Manner a little to- 
wards the Eatlward of the South.-In like 
Manner later Experiments have proved, that 
a Plumb Line placed on each Side c*f  a Moun- 
tain,  will not defcend Perpendicular to the 
Centre of the Earth, but, on both SideJ, tends 
towards the iMountain ; the Place where the 
greateft Number of the Sun Beams are re- 
flelted, and where the Meat is the greateft. 

i t  has long been an Obfervation amongft 
Sailors, that Gravity was loit about Two 
Hundred Fathoms under the Surface of the 
Sea: That when they founded with a Liix 
longer than that, they could feel no Effe& 
from the Weight, let it be ever lo great; 
and by a late Experiment it has becn found, 
that if you fufpcnd a Pound Weight at  one 
End of the Scale Beam, and at the other 
End hang mother Pound Weight, by a fine 
Striiig, over a Shaft or Mine, and let it de- 
fcend gently below the Surface of the Earth j 
it lofes Part of its Gravity as it defcends, 

till 
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till i t  COIIXS to Nothing; and the Weight 
niuit be IeKened i n  that &ale above Ground 
continudy, to make an Equz$uizt.- From 
the farne CwCc it is found by Experience, 
that Candles \vi11 not burn but about Two 
Hundred Fathoms under the Earth's Surfke. 

The  above Experiments ihew us, that the 
Force of Grwity docs not tend to the Centre 
of the Earth, as has been imagined, but to 
the Place where the expanjvc Force andRnre- 
faElion from Heat, are the greatej.--Thils, 
where the Sun Beams are moil rcfletted, and 
their expanfive Force the greateft, there the 
Prel'fiire of the coid Ether or Gravity will 
te~~d.-They alil, fliew us the Reafon of the 
ipheroidal Form of this terraqueous Globe, 
and why the Waters or Tides are always flow- 
ing from evch PoIe, towdrds the Eqwtor.- 
I-lence it may be obfcrved, that Heat and 
Ciildaic the Caulks of Gravity and Lmity; 
West enter~, projects, and expands the Parts 
of Bodies, 2nd makes them fpecifically lighter. 
On the contrary, Cald preKcs them clofer to- 
gether, and increafes their AttruE7ion of Ca- 

&&'I, 
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beJion, and adds to thcm Gravity. -Do not 
tht  above Experiments hew us the Caufe of 
Gruoity, and how it a&?-Thus, Sir, you 
may obferve it is not my Defign to deprive 
Gravity of any of its Powers, I only mean to 
endeavour to p i n t  out the Cqufc of that 
Pbenomon. 

From what has been obferved, it appears, 
that as Heat is the Can6 of Projettion and 
Expanliun, io Cokf is the Caufe of Com- 
prefion and Gravity : That thefe two Ethers 
are in a continual Conflia or Vibration ; each 
endeavouring to joitle the other out of its 
Place. 

You alib imagine that Denjty and Graviv 
were fynonimous Teks. The Ideas I uied 
them for is quite oppoiite: I fuppoii Gra- 
vity an Agency, forcing e+ery Thing towards 
the Body or Place to which it gravitates: 
On the contrary, I fuppofe the Dm/;/r ofthe 
Midiam bctwcen two Bodies, the Reiifting 
C?_uality.--I never did or ever will make Ob- 
j d o n s  to Author’s Terms, fo he does but 

0 0  explain 
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explain what he means by t h e m . T h e  Earth 
cannot %y off in a Tangent, no more than a 
Balloon CXR fly into the Sun. The Earth is 
placed in a Me&m, (furrounding the Sun,) of 
tbe fame Spec@& Gravity with it, therefore 
it cannct depart from, or approach nearer 
to the Sun, than that Medium reaches, in 
the fame Manner as a Balloon or a Cloud ; it 
muft continue at the fame D i h c t  from 
the Earth, unlefi its fpecific Gravity is alteted, 
by throwing out Ballail, or letting out fome 
of the light inflammable Air. - By thefe 
AAions the Balloon will either rife or fdl, 
as its fpecific Gravity is leirenod (in Propor- 
tion to the Atmoiphcie) by throwing out 
Ballafi ; or its gravitating Quality is incrded, 
by letting out inflammable Air. - Hence, 
as you juitly obfer Beat and Cold are 
reIative Terms, as all Parts of Matter arc to 
each other. 

I return you many Thanks far the Trouble 
you have taken, in Order to get the Expe- 
rimeats on the Barometer tried, in fome of 
our deep Coal Pits; I wilh you had joined 

the 
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the Thermometer with it.--I am much fur- 
priled they have never yet been tried, as we 
live in an experimental Age. 

I am, 

DEAR SIR, 

With great Re&bl, 

row obikeed burnt%% Servant, 

F. P E E R O S E .  

ST 0 N E H OU S E, 
3unc18, 1785. 

To 
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I To F. P E N R O S E ,  ESQ. 

State of the Sciences about two th&d rears 
ago:--lbe former turry  repe'ated: '' If tbe 
Earth, 3 c .  were JirJ3 put in Motion by the 
Heat of the Sun, rarcfving tde AtmoJhwe 
letween ibej  Bodies, wby did not tbe E.irtb 
immediately gravitate into tbe lSun ?-Mu/ 
not a iraj,Ril, Force have been at nc- 
ceJary t o  cause its annual Orbit ?" 

DEAR SIR, 

I S  now above ten Weeks fince I was 'T Lvcured with your laiz; a ilumef'ul 
Time I confcCs ! And yet I wiih that I had 
not fo good Redons to give for my feeming 
Negligence. - The  IllneCs of a particular 
Friend confined me here in Town, during all 
the hot Weather, till near the Middle of 
Augufi; by which I was reduced to fuch 
Weakaeis and Langour, that I could neither 
write, or do any Thing elie; and if my Con- 
finement here had continued much longer, I 
could not have iipportcd i t  j' for never having 

got 
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gotrid of the Illnefs 1 had lafi Autumn, the 
clofe warm Air of this Town, for fo long a 
Time, quite overfet me; io that when I was 
at Liberty to get out of Town for 3 few 
Days, I was not able to ride on Hork-back 
more than fix or eight Miles at a Time; nor 
have yet been able to ride from hence to Pot- 
terels, without taking a Poll-Chaiie at Barnet. 
About three Weeks ago I fer out, (b.>t in a 
fingk I 1 A e  Chaife,? on a little Kainbic rhro' 
Norfolk and S u S  Ik, which has dL:.:: ,-.le a 
great deal o f  go:)d, and endbled me to v u i -  
ture on a little Sea-Bathing, To that I R i d  
let out for Margate to-morrow Marning, 
where I hope to recover Come Part, a t  leaif, 
of the Strength I have lok-However, m y  
own IiImfs iias not been the role C J U ~  of 
my hacing fo long deferred to thank you fw 
your ht- obliging Letter. 

Since I was favoured with your lait, I have 
had no Opportunity to lee ;lily of my Mathe- 
matical Friends, they having left Town long 
ago ; I muft therefore wait for their Opinion 
til l  Winter brings' them back again ; confe- 

quently 
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quently I can only give you a few of my own 
trivial Remarks upon it. 

Firit then, I entirely affmt to what you 
fiy, as to the Time of our Saviour's Birth. 
adly, I think there is very grmt Probability 
that you have alfo fixed the Creation of the 
World rightly, and proved that the Moiiic 
Hiflory is true,-[ fay, vfty great Probobi- 
Zz'ty, becaui'e it is itill pofiblu, that the World 
may have exified 600,000 Years, which you 
fay it would require to compleat all thole va- 
rious Revolutions among the Heavenly Bo- 
dies, which are neceffary to bring them again 
into the identical Situation they muft have 
been in at the Time of the Creation.-What 
itrongly induces me to believe the World 
cannot have exified io long, i6, the very low 
State that all the Arts and Sciences, (parti- 
cularly the former) a r t  well known to have 
been in 2000 Years ago: Aftronomy being 
almoit the only Science that ferns to have 
been cultivated prior to that Period.-Indeed, 
about that Time the Mathematicks and Me- 
. chanicks iecm to have made a prodigious Pro- 

grds 
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b *refs under Archimedes; but I think it ap- 
pears that they were not generally underflood, 
for tis plain the Romans were totally igno- 
rant of them. 

Another Proof, I think, is the total Want ~ 

of Civilization among Mankind, at that Pe- 
s riod; a very few Nations (if any) perhaps 
excepted.-So that you fee I am far from 
obj&ng to your Opinions, though I am 
forced to draw my R d o n s  for approving 
them, from other Fountains than you do, 
and by no Means lo good ones.--I am not fo 
pcrfien/r well iktisfied with your Natural Phi- 
lofophy, though I acknowledge that you 
Support your Ideas well ; but being now up- 
on the Wing, I have not Time to fiate and 
explain my OhjeAions fo thoroughly as I 
with to do. 

In  the firit Place give me Leave to obfirve, 
that you have given me no Anfwer to the 
@cry I put in  my lafi, viz. That if the 
Earth, &e. were firit put in Mction by the 
Heat of the Sun rarefyins the Atmofphere 

between 
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between thefe Bodies, why did the Earth not 
immediately gravitate and fall into the Sun, 
as the Medium between them mufi have been 
much more rarefied then it could be. any 
where elfe, or in the Courfe they took ? And 
if io, muit not a trajeAile Force have been 
at firit neceirary to caufe its annual Orbit ? 
For I will allow that the Sun's Heat might 
caufe the diurnal Motion, as you explain it 
in your foriner Letter, provided that Heat 
did not caufe the Earth to fall direaly into 
the Sun, as I faid above. 

You did not rightly apprehend my Mean- 
ing, I fee, when I bid that Gravity and 
Denfity were Gnonimous Terms; I only 
memt that Eodies gravitated through any 
Medium, in Proportion to the Denfity or 
Clofenefi of the Matter of which they are. 
compoi'ed ; as that a Pound of Lead will gra- 
vitate honer th.ii1 a Pound of Feathers, and 
ib forth; but did not apply it to the Me- 
dium through which they were to fall, for 
that wiIl certainly obilruc't the fall of both, 
in  Proportion to its Denfity, and the BuIK of 
the failing Bodies. After 
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After all, I fancy that I do not fully com- 
prehend your Ideas of Heat and Cold, as to 
the Degrees and Situations of them.-I know 
that you fuppofe that the greateit Degree of 
the former is on the Surface of the Earth ; 
i n  which you, no Doubt, are perfettly right: 
And it j u R  now occurs to me that you drop- 
ped a H i n t  one Day at HatfieId, (which you 
did not purfue, or fzrther explain ;) that you 
did not know but all the fuperior Regions of 
the Air were perfeA Ice.-If I am right in 
this, perhaps fime Conclufions may be drawn 
from this Coldnefi in the Upper Regions, in  
Adwer to my e e r y ;  but I have not now 
Time to confider them properly, as theTime 
of fending to the Pofi is now at Hand, fur 
Letters muit,  by the lafi Regulations, be 
k n t  to the receiving Houfes by Five o’Clock, 
which is very inconvenient.- However, I 
cannot at prefent fee how this Coldnels a- 
bove can prevent the Defcent of the Earth 
to the > u n ;  bccaufe the ,qir being rarefied 
near i ts  Surface, would move that Way ; and 
as it advanced further and further, would 
w r y  the lame Degree of Heat before it, till 

P P  it 
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it arrived at the Source of Heat, the Sun.- 
I write this, (elpecially the latter Part,) in 
great Hurry, and therefore hope you will al- 
]OW for the Irnperfeaions of all Kinds; but 
I would not go again from Town without 
telling you how much I think myfelf obliged 
to you for the Trouble you take in adwering 
my idle Q e r i t s  ; and affuring you, that your 
Letters give me infinite Pleafure; I there- 
fore hope you will never entertain an Idea 
that they can be too long, 

I am, 

DEAR S I R ,  

And very bumble Servant, 

J. H E A V I S I D E .  
PI I N c E'S-ST R I E T, 

Sgt. 12, 1 7 8 5 .  
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TO J O H N  H E A V I S I D E .  E S Q .  

Heat and Cold Etherjiry? Agents, according t o  
Sir Ilaac Newton, Boerhaave, @c.- In- 
ternal Mske of this terrapueous Globe de- 

fmibed. - Tbe T.bic&nt$ of the S6dZ of 
Earth.-The coniiid Appearances on tbis 
ferrapeous Globe, prove tbat it bas under- 
gone fime tremendous Convu#ons from with- 
in, and that tbe earthly Shelf &as been bur- 
into Mi'l(ions of Pieces.-Earthquakes exa- 
mined, and tbeir Efe8s d$cribed.- Th@ 
EfeEfs occajmed by Fire.--l'he Catfis of 

Eartbpuakes explained,-which provc t h f  
there is an immenfe quantity of Fire wifhin 
tbe Eartb.-fbe above Account agr-eml/L. 
with wbat is given in the Scr$fures. 

DEAR SIR, 

W A S  forry to be informed by your laft I Letter, that you had been fo ill, but was 
glad to find you had nearly got the better of 
i t ;  I hope the Sea Bathing will perfcltly re- 
i'lore you to your former State of Health. 

AS 
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As you obferve, I did not perfeQly ex- 
plain myfelf, with Regard to all the ,Motions 
of the Earth. -It will require a loo r ! .e; ter 
or two to do it; but as YOU defire it, you 
mutt thank yourfelf for the Trouble they 
will give you -You want in particular to be 
informed, '' why, according to my Expla- 
'' nation, the Earth does not proceed in a 
'* itrait Line to the Sun, &c."--And you 
i3y that Hzat and CuZd are relative Terns.- 
'I hey certainly are, with Regard to that Ef- 
ftR on our Senfes ; but when we mean by 
thcm Sir ILac Newton's Ethereal Medium, 
Lkbt und Spirit. (b) W e  mean firit Agents, 
which, according to his Definition of them, 
I' fill all the Space between the Sun and Sa- 
c c  turn, and beyond; that it is rarer at  the 

Sun, than in the celeitial Spaces, and 
I C  rarer there than at  Saturn, and beyond ; 
c c  and may impd Bodies from the den[& 
" Parts of the -Medium, towards the rarer, 
" with that Force we call Gravity."-'I his 
comprefing Agent hecalls c'  Spirit or We@; 
" which, fays he, may condenfe thore Va- 

K c  pours 
(h) See Letter TV. P. 163. 
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6 c  yo:m and Exhslations aliending from the 
" ~ u n ,  and make them fall back into him 
6: again, and by that A&ion increak his 
" IIeat, after the fame Manner as i t  increafes 
'' J. culinary Fire."-Hence it may be ob- 
firved, 61 it Sir Ifaac Newton fiippofes a Cir- 
culdtion from the Sun, to the Extremities of 
the Syfiem, by t w o  vibrating Agents.-?& 
Etber~ ;-the one, going out, ifruing from the 
Sun, i n  Form Gf Lkht, and the other re- 
tun ing in  Form of bpbit.--And, as was be- 
fLLc ohceervcd, Ratrhaave has proved by the 
hcating krd cooling C C  an Ircn Bar, &c. that 
Heat is the firit &eat or Mover, and Cold 
the CompreKh, Con t raaor, or Graaitator.- 
But beiore I explain n'yfelf any f d r t l x r ,  it 
wil l  br necrfLry to get the befi Informdtiun 
we can, concerning the internal Make and 
Contents G f  this terraqueous Globe : This 
appears to be a difficult Tafk ! and if you re- 
member, when we firi t  entered on thefe DiL 
quifitions, I entered the following Ccturat, 

*' viz. ('* '( That there may be fome Arcunu in 
the  Mechanifin of Nature, that may be be- 

yond 
I ) Le:tcr IX, P. q. 
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yond our Power to explain;” for it cannot be 
thought that me can give a mechznical Solu- 
tion of all its Operations.-However, I hall  
not now take any Advantage from it, but en- 
deavour to a n h e r  your Qeitions in the 
cleareft Manner I can. 

It is related in the Hiftory of the Deluge, 
that the Waters were fifteen Cubits above 
the highdl Hills ; and that there was an Ex- 
paniion in the M . 4  of the terraqueous 
Globe; and that the Flood was occafioned 
by the Waters proceeding through the Foun- 
tains and Openings from the great Deep.- 
After the Waters had prevailed the Time 
God appointed them, he caufed a Wi’d or 
Spirit to force them back again from whence 
they proceeded, whereby the Earth became 
Dry. And Job tells us, (k) that God had 
made the Spirit the Infirument of Gravity. 

Now in Order to conjeaure the Thickntfs 
of the earthy Shell, we will allow, three 
Milts above the Earth (which, is generally 

reckoned) 
(k, JeE’SXVIIl. z j .  
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reckoned) to be the Meafure of the higheit 
Mountains ; four Miles for the Thicknefs of 
the earthy Shell, and other three Miles for 
the Waters within the Shell; all this will be 
but ten Miles.-But what will ten Miles be 
to nearly 4000, the fuppofed Number of 
Miles from the Surface to the Centre,-This 
is but as one to 400, which will be as thin a 
Shell or Covering, in Proportion, as what is 
made ule of to cover a Balloon. 

It feerns reafonable to conjeeure, (as an 
ingenious Author has obferved,) from the 
natural Appearances of this terraqueous Globe, 
that it has been' burit to Pieces by an ex- 
panfive Steam from within; for we obferve 
on it Mountains, broken Clifts, craggy 
Rocks, angular and impending Shores, hub- 
terraneous Caverns ; together with a vait Va- 
riety of Fiffures, Cracks, &c.-All thefe are 
particularly to be obferved in the Marble or 
Lime Stone about Plymouth !-And, fays 
this Author, that (' without farther Inquiry, 
'' thefe romantic Appearances are not the 
" Eff'eA of a regular, uniform Law, but of 

" fome 
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6' fxne tremendous Convuliions, which have 
4' burit its S&fa, and thrown their Frag- 
$6  ments into dl this Conlfufion and Diforder : 
6' Nay, i q s  he, the VCIY Reprefentation of 
Sea and Land, upon a Geographical Chart, 
ferns alone fufficient to ehblilh the Truth 
of fuch a Conje&ure.-The Mountains in 

4 c  Derbyfhire, and the iWoorlands in Staf- 
4 8  fordfiiire, appear to be fo many. Heaps of 
' 4  Ruins :- The Strata lye in the utmoit 
'' Confufion and Diforder; broken, diflo- 
" catcd, and thrown into d I  Dircetions; 
w and their interior Parts are no lcfs rude 
(' and romantic,firll of f i b f c w u n ~  Cllarrns, 
st with every pofible Mark of univerfal Vio- 
'' lence -AN0 Ellocks of Stone fcattered over 
4 c  the Surface of mountaneous Countries, 
'a and blended with Soils to very confiderable 
4' Depths, as if they had been originally 
I' eje&ed from their native Beds, by Jihr- 

ramus BlaJ$, as Stones from Vefiuvious 
iIc and tEtaa. 

*' T h e  Fragments near the native Beds are 
" tGO 

( I  ; Wh~thuf i ,  P. z i ,  
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gc too numerous and maffy for the Hand of 
cc Man to have placed them there, and are in 
'' as much Diforder as Stones cafually thrown 
' I  together.-The Banks on the Ea& Side of 
's the River Dcrwent, from CrickClift, for 
'( twenty Mil& up the Rivet, are thus co- 
'' vered; and the fame may be faid of many 
" other Mountains in Derbyfhire and Staf- 

fbrdihire. 

:' Thefe Stones lying fo near their original 
4 1  Stramn, we may eafily fatisfy ourfelves 

that they are detached Pafir thereof; and 
I' by Analogy, the more diitant Fragments 
'I may be afcertained with equal Certainty, 
'' though at the Difiance of ten or twelve 
'' Mites. 

8 

In the Neighbourhood of Utoxeter, in 
dc Stafirdthire, Blocks of Lime Stow are 

frequently dug up, of four or five Hundred 
6 c  Weight each; and yet there are no @ar- 
es  ries of the lame Kind nearer than fbur or 
'F five Miles. 

Qs 4 c  Fragments 
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" Fragments of Stone, p e r f a y  analogous 
to the former, were dug up at EtwaZi, in 

' 8  Derby&ire.--A Well being funk to the 
(* Depth of eleven Yards, many of thcfe 

Stones were found, intermixed with other 
eg  adventitious Bodk, from the Surface of 
" the Earth, to that Depth; fome of them 
c c  were fix or eight Pounds Weight, and 

lome fmal1er.-Now although EtlorJl can- 
" not be lefs than fifteen or twenty Miles 
" from any known Qarry of the fame Kind; 
" we cannot help concluding, that they were 
" originally ejeaed to that D i h c e ;  iince 
g g  fuch EffeBs are fquently produced on 
" fubterraneous Explofions." (m) 

The above accurate Defcription of the na- 
tural Pbenomcnrt of this terraqueous Globe, 
(as the Author obferves,) appears to be Evi- 
dence, that the Shell of the Earth was burit 
and broken into Millions of Pieces, by an 
expanfive Exploiion from within ; and thefe 
Pieces could not poflibly fall together again' 
into their primitive Order and Regularity, 
but mu& leave an infinite Number of Ca- 

verns, 
(m) Wbitehurff, P. 53. 
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verns, many Miles, probably many Hundreds 
of Miles in Length, below the Surface; and 
I think we may juRly conclude, that this 
hzppened at the Reformation after Noah’s 
Flood.-Now in Order t o  h e w  that there 
itill remains a violent expanfwe Force, oc- 
cafioned from the internal Fire, I hall give 
an Account of the moft remarkable Pheno- 
mena of late Earthquake from the above 
Author. 

At the Earthquake at Lihon, which hap- 
pened Nov. I, 1755, ‘s The Mountains of 
‘( Arrabida, Efiretta, Julio, Marvan, and 
‘6 Cintra, being fome of the largcft in Por- 
‘( tugal, were impetuoufly fhakcn to their 
st  very Foundations, and fome of them open- 
(( ed their Summits, fplit and rent in a wond- 
“crful Manner* sad huge Maffcs of them 
‘s were thrown down into the adjacent Val- 
‘‘ lies. (m) This Earthquake was more dread- 
(( ful  in Barbary ’than at Portugal; at Me- 
‘s quinez, that Part of the City where the 
‘( Jews refided, was entirely fwallowed up.- 

(( The 
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" The Mountains were fo firangely torn, 
<'that they ieemed to be different Shapes 
'' now from wbat they were.-A large Moun- 
6' tain neat Portmorant, near a Day's Jour- 
'' ney over, is faid to be quite fwallowed up; 
& '  and in the Place where it flood, there is 
" now a great Lake, of four or five Leagues 
'' over. In this niemorable Earthquake at 
'* Lifbon, not @ly the Sea, but Lakes and 
" Ponds were violently agitated all over 
'' Europe.-Now, as Mr. WbiteburJ obferves, 
L g  as one of the Properties of the Steam is 
*' Condenfation by a [mall Degree of Cdd, 
" the f m e  ~ i p e  of apanfire Fom, can 
" only exiit during the fame Degree of Heat, 
" therefore the incumbent Weight cannot 
" become elevatcd to any greater Diftance 
*' than tht.&btcrranean Fire is continued.- 
* &  But on Nov. I ,  1752, the Waters were 
" agitated through an extenfive Country, not 
'( lek than 3000 Miles; fo that the Steam' 
*' mu& bc in one continued Body thus far.'+) 

Mr. Hook, in his Pofthumous Works, Po 
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302, informs us, c' That from Sept. 2 4  to 
" Oct. 9, 1650, the Ifland of Santitirum 
'' w . 1 ~  dreadfully ihaken with Earthquakes, 
'' but the People were more amazed to fee a 
" horrid Eruption of Fire break out at the 
(' Bottom of the Sea ;-previous to the Ap- 
e' pearance of Fire, the Water was confider- 
" ably elevated in that Place, and the Wave 
'( fpread iti'elf round every %'ay ; overturn- 
" ing every Thing it met, deitroying Ships --. " and Gallies, in the Harbour of Candia; 
'' which was eight Miles diftant. !n) 

'' The Earthquake filled the Air with 
'' Afhes, and horrible Olphurous Vapours, 
'' and dreadful Lightnings and Thunder fuc- 
" ceeded.-All Things in the Ifland were 
'' covered with a yellow, fulphwous Cruft; 
" LMultitudes of Pumice and othef Stones, 
" were thrown up, and carried as far 3s Con- 
" Aantinoyle, and to Places at a great Diitance. 

" Nov. 20, 1720, a fubterraneous Fire 
" burft out of the Sea, near Tarcara, one of 

s t  the 
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the Azores, which threw up fiuch a vait 
‘( Qantity of Stones in the Spice of thirty 
‘( Days, as fbrmcd an Iiland about two 
(6  Leagues Diameter, and nearly round. 

“ I n  the Year 1767, a folid Stone, meafur- 
gg ing twche Feet in Height, and forty-jive 

in Circurnfirmce, was thrown a Qarter of 
(‘ a Mile from Vefuvius.” 

Now, Sir, in Order to confirm my Theory, 
I have extraCted fome Obfervations from Mr. 
W.ifeh@’s State and Formation of the Earth, 
(the Book which you were To kind as to fend 
me lately, as a Prefent,) he appears to me to 
be a diligent Inquirer into the component 
Parts of this terraqueous Globe, and a faith- 
ful Relater bf the Obferyations he made him- 
felf, or received from others.-I hall there- 
fore take his Advice, and folfow his Exam- 
ple, viz. # (  Not t o  j n d  Faufts witb otber 
Syjems; but t o  avail myjey f&cb  Pahs of 
fbcm as are app!icable t o  my own Dejgn,” but 
muf t  beg Leave to differ from him in DcJign ; 
for he tells us, (‘ That his Inpuiry was after 

the 



Let. XVX. On WuraZ PHILOSOPHY. 311 

*' the Laws by which the Creator cbo/"r to 
6' form the World, and that the on& natural 
" Datum required, was the oblate, fppheroidal 
'' Form of the Earth."-My Defign is to en- 
quire after, and point out, the phyfical 
CaqeJ, how one Part of Matter, a& by 
mecbaaicd Lows, on another. 

From the above Obfervations we may na- 
* turally conclude, that all the apparent Con- 

fufion and Diforder of the Strakz,. are un- 
doubtedly Convulfions and Effeas occafioned 
by FIR3, and fiery Vapours continued with- 
in this terraqueous Globe,-But when we 
compare theft tremendous Operations of 
Earthquakes, with thofe which. the Earth 
underwent at the Deluge, when the Alps, 
the Andes, &c. were formed, it will hardly 
bear a Comparilbn. 

Hence, as Mr.Whitehur- obferves,.(") '* their 
'' Effecfts leave RO Room to doubt the Ex$- 
'' ence, Force, and Imrnenjfy of Jubterraneoouz 

FireJ; riot only under the Bottom of the 
6 c  Ocean, 

(r) P. 84 
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c c  Ocean, but likewife under Mountains, Con- 
#‘ tinents, e c ,  in dl Parts of the World.” 

Thus, if the expanfive Power, (within 
this terraqueous Globe, which is occdioned 
by Fire aCting in the fame Manner as has 
been obferved,) is continually increaiing, it 
will gradually become equal to the incum- 
bent Weight or Bond which furrounds i t ;  
thefe fame Caufes Ail1 continuing, they will 
become -fuperior to the Pregure of Gravity 
from without :-It will then, by Degrees, 
expand and diitend the incumbent Strata, 
and caufe an Earthquake, and find a V a t  to 
mix itfelf with the furrounding Airs without. 
After this, the Fire and Steam from within 
the Globe, having expanded themlelves, ax# 
being mixed with the Atmofphere, (which 
thcy will ibon do ;) the Gravity and Preffure 
from without, will again take Place, and 
conzprej and force the Parts of the terraque- 
ous Globe towards the Centre, with thy famc 
Power it did before this Phenomenon happened. 
But fince the aftonilhing Catdrophe at  the 
Dchge,-which made fuch Alterations in the 

terreftrial 
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terrefirial Globe, it cannot now be de&ed 
to io great a Degree as it was then :-For by 
the confuCd Manner the Fragments were 
forced back again into the great Deep, Moun- 
tains were formed, which we may conj&ure 
to be nearly equal in Height to the whole 
Thicknefs of the earthy Shell; and, it is pro- 
bable, that fome of the& huge Fragments 
may reach as much below the Deep, or Wa- 
ters within the earthy Shell, as the Hills and 
Mountains do on the OutGde; and as is ob- 
ferved, have left innumerable and large Ca- 
verns and Fiffures, which reach from the 
fiery Expanfion within, to the Tops of our 
highefi Mountains without ; where xiany of 
them, in different Parts of the World, have 
Volcanos on their Tops, and therefrom dif- 
charge their fup juous  Fire, a8 Occafion may 
require.-By thefc Vents, whenever the in- 
terndl Expanfion is arrived to a Strength 
fufficient to overcome the outward Preffure, 
it forces itfelf up through theie Vents, and 
expands itfelf into the common AtrnoCphere 
without; but if it happens to make i M  Way 
into any of thofe Caverns, that have n ~ (  tfre 

R r  aforcijrid 
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aforefaid Vent, it there difiends the incum- 
bent Strota, and forms Earthquakes; and 
after it has found a PaKage into the Atmo- 
fphere without, thefe Fragments are again 
forced together as before, but in a confufed 
Order.-Hence it may be obferved, that as 
foon as it arrives at  a certain Force, it then 
fpreads itfelf, and the Eguilibrium is again re- 
itored. 

Thus, 3s has been remarked, there will be 
left an internal Void of Space nearly 8000 
Miles Diameter; which, from the above Ob- 
fervations, may be fuppofed to contain Fire 
and inflammable Air, and Steam.-Hence, 
this terraqueous Globe will be of no greater 
S'ec$ick Gravity than the Etberz wherein it 
is placed; and that this is io, is confirmed 
by the Alterations made on the Flux and 
Reflux of the Sea into the Abyfs; and this 
on4 by the Moon's intercepting the Preffurc 
from the Extremities ; io that this terraque- 
ous Globe will be carried round the Sun, 
(and not fall into it) in the fame Manner as 
Clouds, or in particular a Balloon, which is 

kept 
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kept fufpendcd at fuch a particular Diitancc 
from the Earth, viz. till its Spec$cd Grmiq 
is altered, either by throwing out Ballait, to 
leffen that Gravity, and make it afcend higher, 
or by letting out fome of the infhrnmable 
Air, and thereby increating its Gravity.-If 
neither of theft are done, or happens, by Ac- 
cident or otherwife, the Balloon will conrinue 
at the fime Height from the Earth, and bc 
carried by the Current of Air wherein it 
fwims, either North, South, Eait, or I+'&; I 

as that Current goes,-Heat and Cold are 
now allowed by all to be the Caufe of the 
Current of Air we call Wind!-And what is 
very remarkable, the Perion therein, let him 
be carried ever lo fafi, feels very little E f f e t t  
from it. 

NGW it may be afked how is this Fire fup- 
ported? If it does not receive fgme Pahiurn; 
it mufi Iofii its Strength !-Certainly !-but 
it receives this Support by Circufdon from 
without; as the Sun does by the cold Ether 
prefing into it from the Extremities of the 
Syitem. - For the expanfive Power frcm 

within 
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within the Shell of the Earth, may be ob- 
lerved to be in an exalt Epui/ibnim with the 
comprefive Power without.-For it has been 
often obferved by Navigators, that at parti- 
cular Places in the Ocean, there are certain 
G U ~ S  by which the Sea communicates with 
the great Deep below the Earth, particulzrly 
that Whirpool called Maevroom, or Nave2 of 
the Sea, upon the Coafi of Norway, where, 
fays Gordon, in his Geographical Grmmm, 

The Sea, for upwards of two Leagues round, 
gc makes fuch a terrible Vortix, that the Force 
*' and Indraught of the Water, together with 
* c  the Noye and Tumbling of the Waves upon 
" one another, is rather to be admired than 
'' expreffed.-But, as in the Time of Flood, 
*' the Water is drawn in with a mighty 
" Force, io during the Time of Ebb, does 
" it throw out the Sea with Cuch Violence, 
'' that the heavieit Bodies then cafi into it, 
6c cannot fink, but are toffed back again by 
*' the impetuous Stream which ruiheth out 
'' with incredible Force."-Hence may be 
obferved, that there is a continual Circulation, 
or alternate F/rw and Beflux, between the 

Seas, 
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Seas, without the eartby Shell, arid the Asu/”J 
within ; sild that the exthztjvc Force within 
is in fo exat? an 1;;qudibrium with the Corn- 
prQLn without, thit no grater Force is re- 
c, IirLG i> cduie t h i c  Flux and Reflux, than 
tiic l).F:rence the Mwn makes by her intcr- 
czptins Lmt of the Preffure from the Extre- 
mities, when fhe is either over, or at a grcat 
Diitancc from the Part-Now the Wzters, 
i n  running into the Abyfs, carry with them 
Air .-,nough for the Pabulum, or Support of 
the internal Fire.--On the Return of the 
IVaters to the Expanfion within the earthy 
Shell, they are again, by the Fire there, ex- 
panded into Vapour, which Vapour is forced 
up through the Caverns and Fiffures from 
below, to the Tops of the hightit Mountains, 
where by the Cold it there meets with, is 
again condenid into Water, fails into the 
different Cavities of the Earth, and is forced 
out in Springs, from thence into Rivers, and 
thence into the Sea.-Thus, as the Preacher 
teils us, 6c  AZZ tbe Rivers run into the Sea, 

yet tbe Sea i s  not -full: Unto tibc Place from 
wbem 



318 On na‘ural PHILOSOPHY. Let. XVI. 

or)Emr tbc Rivers come, tllitbcr the;, return 
asin.” (f) 

It gives me Satisfaaion to find that the 
Scriptures confirm the above natural Ob- 
fcrvations, and that they fpeak phyilcally 
true concerning them. -Thus Job tells us ( ‘ 1  

s6 That the Earth I; fiJrndrd on the con$?rdl- 
‘I hg Mixture of Etbers ; the Place in the 
Heavens where there two ethereal Agents are 
in a j u f l  Proportion to each other, and of the 
fame fpecifick Gravity with the Body of the 

Earth j 
( ;; Ecc1.l. I. 6.-:t) Job, XXVI. 7. 

(t) U’h3t I hare trdnfbted the con@iling Mixture of the 
Ethers, in the Englifil Bible is t-anllated iVotAing, but that 
cannot be the Signification of this Word : It is BaLIMaH, 
from BaLaM, which according to all Lexicons, fignifies to  
coltprit2, to hf, t o  rr/lruin, as the Violence of an Horfe or 
A6 is by a Bridle; and is to bc found but once more in 
the Bible, which is P f d h  XXXII. 9, wheie it is made ufe 
of as a participle pafive, for the reitraining m Horfc or Ah 
with a Bridle ;-without thc final Mm, it is often made d e  
of as a Y i r t u r e  of diffcrcnt Things, as dry and wet, &.-It 
is probable that the Englih Tranflators were led into this 
Evor, by following the Latin Tranllatio n too clokly ; which 
at that Time, was by many of the Church of R o m ~  bclicved 
:o be more infa!libly true than the original Hebrew. 
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Earth; in which the terraqueous Globe is 
carried on in them, with is much Eafe as a 
Cork is on the Water, or as if the whole 
Body was compofed of Ethers ; having nei- 
ther Projdion nor Grrtuity.-Hence, not- 
withitanding the terraqueous Globe is carried 
on by thefe Ethers, at the incredible Rate of 
more than one thoufand Miles every Hour J 

yet the Inhabitants on i t  meet neither with 
ReGitance or Preffure from thefe Ethers, and 
therefore find Nothing of this almofi incon- 
ceivable quick Motion. - Much the  fame 
Thing has been obferved by thofe who have 
been carried with the greateit Celerity in a 
Balloon ; not iinding any Thing of the Quick- 
nefs of the Motion, or how it went.-The/2 
Ethers compoj the Swadling Bond tbat f i r -  
round it: !") Tb$ arc tbe Pillars wbicb fup- 
port it; ("1 wben be gave biE Decree that t&c 
Sea fiould not p a j  bb Command. (wl 

Having now been forced to write a long 
Letter, in order to explain my ConjeQures 
about the internd Make of this terraqueous 

Globe, 
{u) Job. XSXVIXI, +-'v) Job, IX .  6 - ' ~ )  Pm. VIII. 37, 28, P$ 
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Globe, I h a l l  defer pointing out the Fgcnts 
Nature makes Ufe of, and the Method they 
a& by, in order to carry on the diurnal ito- 
tation, and the annual Revolution, to my 
next Letter, which you will receive loon. 

F. P E N R O S E .  

S T O N E H O U  S E, 
08.18, 1785. 
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TO J O H N  ‘ H E A V I S I D E ,  E S ~ .  

Mr. Heav$de’s S&ej?ion, Wby does not the 
c g  Earth gravitate into the Sun, G’c.” an- 

~/;retrr-ed.-AII Space filled with ETHERS, 
W J ~ ‘ * ~  /J reach frov the Sun, t o  tbe Extremi- 
tis , f th& &j$’cm, and are in continual Cen- 
@?, nnd cauJ n vibrating Mition, by their 
Edavour of getting t& better of each ot&. 
fJIJtft Ethers the Caufe f Proje&ion and 
Grdvity.-Thp Earth and Planets f dg- 

frr,s::t Spec$ck Gravities, according t o  their 
I? ! tame from the Sun.-The diurnal and 
a m l i d  Motion of the Earth accounted for. 
9kP Phenomena of Nature, and the Scr+ 
tures, conJim tbe Tgimony of each d e r .  

DEAR SIR, 

Y the lalt Letter, I fent you my ConjeRures I un the Make and Form of this terraqueou- 
Globe; by which you may obferve, t h a t  1 
f i lpp l ; :  the T!iicknefs of the earthy Shell to 

.I h i l ,  111 Coniparifun with the inter- 
s s  n3l 
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n d  Void or Holhw i n  the Mi& of it,-Ey 
the Phmomena of Earthquakes, &c. it ap- 
pears that this Hollow is filled with Fire, 
inflamiiiahlc Air, snd Steam. --Thus the 
wliole Body of the terraqueous Globe will 
be of no  greater fpecifick Gravity, than the 
Ethers which furround it.-If this was not 
the Cafe, and it was folid to the Centre, it  
items probable that it would be forced into 
the Sun : But, as it is of the fame fpecifick 
Griivity with the furrounding Ethers, they 
keep it a t  the Ome Diftance from the Sun, 
and it fwirns thereiri wirh as much Eafe as a 

3dloon does i n  the Air, above the Earth. 

EIJving mentioned thus much, I ha i l  now 
endedvour to anlwer the two Qefiions you 
were fo anxious about, which you  propofed 
i n  your  Letter dated May 16 ; and again re- 
peated i n  your lait.-Firft. '; If the Earth, 
;' &c. were pu t  in Motion by the Heat of 
'' the Sun, rarefying the Atmofphere between 
" there Bodies, why did the Earth not im- 
" mediately gravitate into the SUR, as thc 
'' Medium mufi be there mor6 rarefied than 

4 6  any 
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<' any where elfe ?"-Secondly, " \Vhat is 
the Impulfe or trajeAile Force for its an- 

a '  nual Motion ; and then, what is the I'cwer 
g c  that brings it back again from the immenfe 
" Diftance at  which i t  is a t  the Sunirner 
8' Solitice; or prevent it from flying off in  a 
'' Tangent ?" 

In rime of my former Letters I obferved 
i t  was the Opinion of the ancient Pldofo- 
yhers, that the Heavens were fifled with Fire 
or Light and Air, and that thefe were the 
Agents which governed all other Things : 
Sir IfaacNewton kerns to think fa too, (' for-  
he iuppofed " that Light  and Ether I;iy hid 
(' in  a// Bodies ; that the Lkbt p-ocm!edfrom 
'' the Sun, and the SpiritJrom ibe Extrrnlitics! 
'' That  if their elaitic Force x e r e  expanded 
(' through the whole Heavens; and thit  if 
(' this Medium be rarer at the Body c.f the 
g' Sun, than at its Surface, a:id rx:r a t  the 

Surface, than a t  the hundredth Part  of an 
Inch from the Body of the  S u n  ; and rarrr 

" there than 3t the fiftieth Part of 211 Inch 
' b  from 

;I, Lt!:tr 1V. Introdufbon, P. 60.--'\, Opt P. 221, ~ 2 5 .  
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" from its Body; and rarer at this PI~cc, 
" than at the Orb of Saturn ;' I fee no Re;- 
'( fon, (fays he) why the Increafe of its Den- 
'' fity mould flop any where, arid not rather 
'' be continued through 211 the Difiances, from 
'' the Sun to Saturn, and beyond.-Then, if  
" we fupyofe two vibrating Mediumc, t h =  

6 6  one rarer a t  the denie Bodies of thc :-LI:T, 

'' Stars, Plmets, and Comets, than in the 

" c e l d M  Spaces b,twcen them; fo th.!t if 
" the eldtic Force of this ,Medium m.iy be 
a' exceeding great, it  may fufice to il;ipel 
s' Bodies from tbu de@- Parts of t k  JItdi'um, 
'' towards the ram-, witb all that Force or 
6 c  Inp@ uBid w ca// Gmcity. 

Hence we find, that it was the Opinion of 
Sir Ifaac Newton, and the ancient Philoh- 
phers, that there was an ethereal Fluid, 
which filled a// Spact, from the S u n  to the 
Extremities of this Syftetn.-That what if- 
fued from the Sun, i n  Form of Light, was 
more rare than that which was rcturned from 
the Extremities to tile Sun, which he calls 
Spirit.- By t hek  i\gents, (thc ETHERS) 

ai 1 
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all Motion was performed, and by the $pi- 
rit, every Thiiig was forced to the Son, with 
that Power w e  call Grauitp-That the Afix- 
turc of the& two Ethers was of a differeqt 
fpecifick C;ravity, in Proportion as one or 
ot!icr abounded.-Hence, that the Bodies of 
:be E ~ r t h ,  Planets, k. circuhting round 
the Sun, mu6 be of different fpecifick Gravi- 
ties, agreeing exacr'tly with the lpecifick Gra- 

, vity of the Medium /i\:31;Cran,/ where+ they 
were placed. 

Thus the Earth muft be c f  IeL fpecifick 
Gravity than Yenus ; ytaus than ?uP;tt~,. S c ,  
This may be pfained To fdr, as to undtr- 
,ftand my Meaniiig, by placing a Glds 4r 
Metal Bubble, of the exaR lpecifick Gravity, 
between Water and Spirit o f  Wine -If W E  

place this Bubble at the Bottom of a Glafs 
Tube, and pour on it an Inch of Spirit of 
Wine, it wiil be forced and kept at  
Bottom by i ts  own Gravity; if we add an 
Inch of Water, i t  will then remain at Ueft, 
in any Part of the Fluid :-If n e  again add 
another Inch of lTt7*:cr bjr D:.pccT, w e  fliali 
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perceive, that the Fluid, by this Means, will 
acquire a greater fpecifick Gravity than the 
Bubble, and will then, (according to the 
Laws of Hydrofiaticks,)be forced, by Gravify, 
down to the Bottom, and will then force the 
Bubble of lek fpecifick Gravity, to afcend to 
the Top.-This Motion of the Bubble i n  the 
Fluid, may be made to move or change its 
Place, in the fime Manner by Heat and Cold. 
Thus  hy applying Heat to the Top, or any 
Side of the Fluid, it  will expand its Part;, 
and thereby make it to occupy Inore Space : 
IJence its Pores being filled with Heat or 
Fire, it will refifl leis, and the cold and denie 
Parts of the Fluid will prefi it towards, and 
into that P x t  which is more rare, and of leis 
lpecifick Gravity, and refifis leis.-Hence we 
m3)r ohicrve, that Gravity and Levity are re- 
lative EfFeOts. 

Thus,  the Earth being of the fame fpe- 
cific!c Gravitv, with the hlixture of the fur- 
rounding Ethers;  thefc Ethers keep i t  at the 
fame Diitmce i t  is from the Sun, and pre- 
vent  it being proieAed fLrther from the Sun, 
or forced nearer to it, Having 
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Having oblerved thus much, that the Ai-  
cent from the Sun, and the Defcent to it, 
are occafioned by the Rarity and Denfity of 
the different Mediums, as the different Mix- 
tures of the Ethers, between the Sun and the 
Extremities, according as the Qantity of 
either one prevails; I ha l l  ROW endeavour 
to point out the Caufes of the diurnal and 
annual Motions of the Earth; but before I 
do this, let it  he remembered, that Bodies of 
different Denfities, are a longer or a fllorter 
Time heating, and alfo that they retain their 
Heat a longer or a fhorter Time, according 
to their Dcnfities. (')-Thus, IVater will ac- 
quire a greater Heat than Air, and Earth 
than Water, &c,-This is obferved to be the 
Caufe of different Winds; for it is'a known 
and invariable Qual i ty  of the Air, for the 
Cold to endeavour to force out the Hot, and 
the Hot to open and expand the Cold.- 
Thus  the Earth being deiifer than Water, i t  
will acquire a greater Heat than the Sea.- 
'' I t  i s  obferved, that the Sea Breezes blow 
" towxds the Lmd, in the Middle Part of 

" the 
( 7 ,  Se- I**. V P. I Y i ,  189 



328 On d u r a l  PHILOSOPHY. Let, %VI  

the Day, in  P J E I ~  Dirr8hn; and 
Middle or coldeit Part of tlie Night, the 
Laad Breezes blow towards the 

cc thus 'dternatcly thcy fiicceed each 
'' Hence the EquiliSrium of the P 
cc the two Atmofpheres bei:ig defiroyed, and 

Atmoi$iere, by the Heat king 
fpxi6cnIly Iighter than the Air at 

e * former afcends by the fuperior 
f' Preffure cr  Weight of the litter; therefore 
'' the Sea Breezes kbw- towarh*tlGe Land, in 
cc every poJh/e Dire#ion.-When Night comes 

" that at Sea.-The Equilibrium of PreEure 
bcing thus refiored, the Sea Breezes totally 

'< cede.-Thus, Cold increafing by the Ab- 
'' fence of the Sun, aad its fudden Departure 
'' betow the Hcrizon, accumulates on tlie 
" Surface of the Iflmds, and condenfa their 
'' iricurnbent Atmoiphere more than that at 

Sea." 

1 &all now appIy Deduaions from the 
Wen'otiien;i obierved, and by them I iha!l en- 

deavour-. 
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davour to explain the Motions of this terra- 
queous Globe.-Firfi then, I luppok, there 
is a bot Ether or Light continually iffiing 
from the Sun at the Centre, which is the 
Caufe of Projlffion, RarefaBion, Expaniion, 
and what we call a centr$ugd Force, &e. and 
a coZd Ether or Spirit continually defcending 
from the Extremities of this Syfieq, to the 
Sun at the Centre, which is the Caufe of 
AttraQion, Cohefion, Preffure, Graudy, and 
what is called a centripetal Force. 

Thus, Light or one Moiety of the celefiial 
Ethers, (which is the rarer or finer Part,) is 
in continual Motion, from the Sun to the 
Circumference; and the other Moiety or 
SpXt, (which+ the grofler Part,) is in con- 
tinual Motion from the Circumference or 
Sxtremities of this Syitem, to the Sun in the 
Centre ;-that there two Forces, by Mixture, 
exaaly balance each other at  the Morning 
and Evening Edge of the Earth, and parallel 
with the Ecliptic.-The Motion of thcii: ad- 
verfe Forces caufes an Expanilon, and lay, a 
Strefi or Pnffure oa every Body, and every 

T t  Particle 
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Particle of the ethereal Fluid, (and is the 
Caufe of CoheGon,) and forces the Bodies 
contained therein, either nearer or farther 
from the Sun, according as the different 
Mixture cf thefe two Particles prevaiI, and 
the fpecific Gravity of the Body.-Thus, 
when an Equilibrium is formed round that 
Body, i t  remains a t  Rei), and continues fo, 
till by Light or Hest an Expaniron is made 
on one Side, or Part of it; when Motion en- 
fues, and continues lo long as thu Preffure 
behind is of greater Force than the ProjeCtion 
or ExpanGon before. 

The Mixture of thek two Qualities of 
Ethrrs, being rarer or denkr in Proportion 
to the Diilance between the Sun, and the 
Extremities of the SyRem.-Thus the Bo- 
dies of the Earth, and all the Planets, are 
formed of different i'pecifick Gravities, accord- 
ing as they 3re p l a d  either nearer or farther 
off from the Sun, and are placed in a Mixtun 
of Ethers, of the famc fpccifick Gravity with 
the Planed placed therein; and arc theFtbp 
prevented from approaching ntarcr, or re- 

ceding 
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ceding farther from him.-Thus the Light 
projetting on one Side of the terraqueous 
Globe, and Spirit prefing in a t  the oppofite, 
caufes the Earth's Motion round its Axis, in 
the fame Manner 2s a Cork or Piece of Wood 
mdy be obfervcd to circulate round, when a 
River i z  obfiruEted by a Bank, and the Water 
made to circuldte rour?d. 

We will now fuppofe theSun to be placed 
in the Firmqmcnt or Expanfion, and the 
Earth in the fame Place it  now occupies j I 
will then fuppofe, (as Mofes informs us) 

.that i t  was firfi made to turn on its Axis by 
the immediate Power of God; after that, 
having finiihed his Work, it was an Auto- 
maton, and he faw that it  was good, and 
every Part of it capable to perform the Ofice 
he defigned it for.-Thus he left h'aturr., or 
the material Agents, to perform their own 
Work; an/$, by a Miraclc, he itopred or 
altered them, to fhew his Power over them.- 
Thus, as hds  been obl'erved, the prfjtL7ile 
Force of the Light from the Sun, on that 
Side of the Earth oppofite to it, was exaAly 

CCUII tcrbalanccd 
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counterbalanced by the gravitating Force of 
the Spirit on the BackGde of the Earth, op- 
p o h  to the Extremities.-Now, it is well 
known, and has already been obferved, that 
Bodies receive and retain their Heat, in Pro- 
portion to their Denhtics, and that this has 
been proved to be the Cauie of Winds, Hur- 
ricanes, &c.-Thus, that Side of the terra- 
queous Globe, oppofite the Sun, having its 
Parts greatly heated, and being more than 
one thoufand Times more denfe than the At -  
inofphere, it retains it a great While longer ;- 
Thus, the Atrnofphere at the Evening Eoge of 
the Earth, is more rarefied and expanded by 
this Heat, and the denfe Air or Spirit pref- 
fing in from behind, (and all0 from that Side 
oppofite the Extremities) to form an Equili- 
brium, forces it round its Centre, towards 
the Morning Edge, or from Weit to Eak- 
Hence the diurnal Motion ;-the lateral Rare- 
faaion being greater on this Quarter .from 
Noon to Evening, or between South and 
Weft, than on its oppofite, receives a differeat 
Impulfie, in a Diagonal of thefe two Forces, 
viz. that of the projeeile, on that Side the 

Earth 



Earth next the Sun, and the gravitating, on 
that Side oppofite the Extremities.-Hence, 
the annual Im,>ulf; through the Ecliptick, 
which mikes an Angle of 2; D. 39 M. with 
the diurnal; and as thefe Forces are conti- 
nually atking, fo the Earth will continue her 
Motion round her Axis, from Welt to Eait, 
together with that through the Ecliptick ;- 
As thefe Etherssre of diikrent @alities, both 
nearer or farther from the Sun; and as the 
terraqueous Glcbe is exaQly of the fdme$pe- 
cifick Gravity with this hlixture of the Ethers, 
wherein fhe is placed, (which is in  a con- 
tinual Current or Circularion round the Sun,) 
fo 'muit the Earth be cxried round the Sui1 

with it. 

We may form fame Conception how thek 
two oppolite Forces a& by the Motions of a 
Pendulum, or 3 Weight hfpended by an in- 
flexible Rod on 3 Pin, 3s its Ceiitre of Mo- 
tion.--" Its Weight or Grmity will hinder 
'' its approaching any nearer to the Centre, 
" and the Rod or ProjeQion will prevent its 
" Weight or Gravity from cxrying it farther 
'c from the Centre; h t ,  nscrthclefs, it  is 

'' cap2 ble 
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" capable of being put in Morion by a f?d 
" h7tcrd Impulfe, and will defcribe not 3 
" h i t  Line, but Arcs of a Circle, whok 
" Centre is the Pin from wilencc i t  i s  fuT- 
" pended,-And'as the two Forces are iup-  
'' pofed equal, the Cafe of the E..rth will be 
'' exaAly andogous to that of the l'enduium!" 

. 

Thus  the progrefive or lateral Impulfe be- 
ing always exerted in  the DireLtion of the 
Plane of the Earth's enlightened Hemifphere, 
where the mixt Force of thefe confliAing 
Ethers is equal, and Refifience nothing.- 
Which Plane is always perpendicular to the 
Rays drawn from the Sun to that Place.- 
Jf in m y  Part of die Earth's Orbit, the PreJ- 

&re or Grmity be greater than ordinary, or 
tAt Prsjet'fion Gftbe Lkbt lefs ; the Earth, in 
either Cafe, will be made to approach in that 
Part of its Orbit, nearer to the Sun : Or, if 
the hteral I m p l i e  be ftronger or weaker 
thm ordinary, the Earth will be forced far- 
ther off, or nearer to the S u n :  And as the 
Moon and Planets are fimietimes fo Gtuated, 
that if, by the lntervcntivn of their Bodies, 

they 
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they interrupt the ACtion of S’Srit or -Light; 
this Interruption may leffen or increafe their 
Force, either to bring the Earth nearer to, 

or farther from the Sun. - Witnefs the 
Moon’s Influence on the Tides ! 

T h e  foregoing Account of the Phenomena 
of Nature, reems to confirm and explain to 
us  th? ihort Hints thereof given in the Scrip- 
tures. 

I fliail therefore fubmit to your Judge- 
ment and Candour, whether what I have faid 
may not illuftrate the Mofaic Account of the 
Formation of the Earth, and Reformation of 
it, at  the Deluge; and then conclude, that 
as the Phenomena of Nature, Reafon, and 
Revelation io perfefily agree, whether that 
Coincidence may not be confidered as a Tefii- 
mony of the Truth of each. 

Thus we are informed, that the al1-wife 
Creator has obferved the moil exa& Propor- 
tions, and has made ALL Things in Number, 
Wtkbt, and Meafire ;-Who made Weight 

for 
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for the Winds or, (which is more literal) 
who mode tbe Spirit the gravitating InJru- 
mmt, and weighed tbe Waters by Meahre. (') 
W h o  hatli meafured the Waters in the Hol- 
low of his H ~ n d  ; and meted (or fprzad) out 
the Heavens with 3 Span, and comprehmded 
the Dutt of the Ear th  in a Men/ure;-who 
m k k c d  the Mount ins  in Scdes, and the Hills 
in  a Bal2nce. i. c b  \!'I10 hath bound the Wu- 
tcrs in J. Gnrtrirnt; who liatli efiablifhed all 
the Ends of the Earth : Who h u t  up the 
Sea with DJors, arid made the Cloud the 
Garment thereof, and thick Darknefs a Swad- 
ling-Band for it ; and faid hirherto h a l t  thou 
come, but no f ~ r t h e r  ; and here lhall thy 
proud Waves be h y e d .  (d) T h e  North de- 
clines, (or gravitates) to the empty Place, 
(er South) and hangeth the Earth upm No- 
thirig, (in Hebrew) (the Mixiuyr! ofEtbPrr,j (.) 
Tliel'e, as we are informed, ( f J  are the Pzllarr 
of the E x t h ,  and the Lord has k t  the World 
u poi 1 t t le in. 

Adie:i, 
F. P E K R O S E .  

b I O N E E i O U S E ,  
0,J. 2 0 ,  1785. 

(a, Job, SkVII' 15.--'5; Ira h ,  XL. t>.-'r\ Piwcrbs. SXX. 4 4 d )  
Job, SXSVIII  8, 9, I O  I . - -?  job XYVI. j.+f) I. MI. 11. 8. 
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To J O H N  I - I E A V I S I D E ,  E S Q .  

DEAR SIR,  

ycur Iatt Letter, YOU were io complaifant I" as to affure me, that my long Letters gave 
yoti infinite Pleafure, and that I had not an- 
fivered your former @eitions.-In my two 
lait, I endeavoured to do it in as clear a 
Manner as I could ; I hope they will 
find your Health quite reflored, by Your 
Journey into Norfolk and Suffolk, together 
with your Sea Bathing. 

I herewith fend you a New Year's Gift, 
for A. D. 1786, in h'opes' to profit by the 
Remarks of yourfelf and Friends. 

It is two Diagrams, (an original Defign of 
my own) conitruAed to h e w  the Places of 
the Sun and Moon, for every Day next Year, 
according to the Julian Calendar.-You will 
find ibme Part of it to differ from what is 
generaily taught in Aitronomical L e t h e s ,  
and received as true, viz. the Divifion of the 

u 11 - Ecliptick 



338 On A S T R O N O M Y .  Let. XVIII. 

Ecliptick,and the Prectfion of the Equinoxes, 
but there appear to me contrary to the Ope- 
rations 6r Laws of Nature ; I therefore wifh 
to have them examined by Perfons we11 verled 
in thcfe Sciences ; and as the Improvement of 
Knowledge is the role End of my Defign, fo 
if you will fend me the critical Remarks of 
your Mathematical Friends thereon, I doubt 
not but all thefe Difficulties will be cleared 
up. 

f ant, 

DEAR SIR, 

F. P E N R O S E .  
S T 0 N E H 0 U S E, 

D a  ~ 6 ,  1788. 
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TO F. P-E N R 0 SE,  E S  Q. 

rbe Ob+h*ations o j  Mr. Heav$de’~ aj’rono- 
mica1 Friend, on Mr. Penra~e’s Utagrtrms, 
not conclujvvr. 

DEAR SIR, 

OUR lafi Favour found me very early Y in the new Year at PottcreJs, where I 
had been for two Months, io far from well, 
as not to have itired out of Doors hardly in 
all that Time. My little Excurfion into 
Norfolk and Suffolk, was of Come Senice to 
me for a While, but I foon grew worfe a- 
gain, and was unable to fiir; indeed I have 
not been able to ride ten Miles on Horieback, 
in any one Day, for near a Year and E-Ialf 
pait; however, I have been recovering full 
as fdfi as I can expcA, for the laft five or fix 
Weeks, and have got up my Fiefh and 
Strength again amazingly, if I can but beep 
free from Colds, to opprefs my Lungp, whlch 
are itill in a Situation too fuiceptible of In- 
jury.-This State of Health has detered me 

from 
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from flaying in London more than a Day or 
two a t  a Time, when Buiinefs obliged me to . 
it, till very lately; when, upon Trial, I 
found myfelf, thank God, equal to h y i n g  
here without Prejudice.-For thefe Reafons 
I had no Opportunity till very lately of fhew- 
ing your Diagrarns,(with which you fJvi),,rcd 
me, and for which I think niyfelf :.c.::,. Iighly 
obliged to you) to any of m y  Imri;cJ Friends] 
but I do affure you, that I did not negle& 
the very firit I had; and thi: very Day the 
Gentleman cdled, when I was out, and left 
it for me,with aNote, of which you will find 
a Copy in the Margin; I wudd have &at 
the Note itfelf, but that it  would have made 
it a double Letter. 

As I do not think he has entered fo deeply 
into this Bufinefs as he ihould have done, I 
am by no Means fatisfied with the ,little he 
has faid, and therefore h a l l  endeavour to find 
out ibme other Afironomer, who will give it 
more Confideration than I fear he has done ; 
I ihould therefore have defered writing till 
then, but that as I think it probable you may 

wifb 



wiih to have the Plate engrave8 loon; I 
Fcmble you now, to beg you will give me 
your imtnedidte DireCtions for having it done, 
if you wifh to have it done now, and I will 
ufe my be& Endeavmrs ta-fitld out a good 
Engraver.-Pray what think you of this 

. GentIeman’s Idea on that Suf)je& .? 

On the other Side you will likewifc find 
what my Friend Dr.’Afemnder,- (to whom I 
wFote fome Time ago, to get fome Experi- 
menrs d e  relative to the Weight of Bodies. 
at different Depths in Mines,) fays on thzt 
Head : His Account kerns in $>me hlealure 
to contradiA your Opinion as well as my 
own.-If you are not fatisfied with this An- * 

fiver, nnd would put any more particular 
Qeilions to him, pray fend them to me, and 
I will endeavour to procure an Anfwer to 
them; fcr i t  n-ill give me great Pleafure to 
procure you any Information or Satisfaaion 
in your IaudabIe Puriuits after Knowledge 
and Phi1oCophy.- Nor wouid I have you 
think, that becaufe I am too idle a Fellow 
myfelf, to apply cIofrly to the Study of Phi- 

lo fopby 
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lafo$~y as you do, that therefore I take no 
P!eahre in fuch Eitqltiiiei, ; far otherwife ; I 
i ed iy  have great Plmure in it, and ihould 
ibllow the Purfuit clofely had I Leifure, and 
any Friend near me to af i f t  or join me in it. 

The atlronomical Gentleman who had the 
Examination of your Diagrams, preients his 
Compliments, and has returned it, and ob- 
fcrves, that ‘‘ He fears fome of the Poiitions 
“ it contains will not be found to have been 
c c  cordted up to the lateit DiCcovqrics, or 
4 c  rutdier new$ Opinions.” 

I am, 

DEAR SIX, 

Tour very obedient, 

And o&td Servant, 

J. H E A V I S I D E .  
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T~ J O H N  H E A V I S I D E ,  

REAR SIR, 

OUR iafl very kind and obliging Letter Y came ,to Stonehoufe when I was in 
Cornwall, where I had been a great Part of 
the Months of February and March :-For 
this lait Month I have been confined with 
the Gout :-I thank God, I am now able to 
walk again.--It gave us very fincere Pleafure 
to be informed, that you were recovered from 
your late fndifpfition. 

I am greatly obliged to you for the Trouble 
you have taken, in confulting your Afirono- 
mica1 Friends, about my Diagrams.-As I 
differ therein from what is generally taught 
by Afironomcrs, about the Divifion of the 
Ecliptick, the Preccffion of the Equinoxes, 
which appear to me to be Things of great 
Importance, I did hope that they would have 
thought it a Matter worthy their Examina- 
tion, and that I fhould be confirmed either 
tha t  I was right, or that my Errors, if any, 

would 



wou!d b:: pointed out and corre&ed.-I rhere- 
fore ioin entireiy in your Opinion concern- 
ing it, viz., that they have wt entered lo 
deeply into the Bufinefs as I could have 
wified they hxt done.-For, as they obferve, 
‘‘ t/le PoJtik tberein d@m from tbe la@ 

D$oz.rrh, or rather tbe nemd Opiniom.” 
For thnt Reafon I wifhed to have them tho- 
roughly enmined, as Truth is my Obj&. 

. 

If you hzve not yet met‘ with an Aitrono- 
mer, whofe Opinion may be depended on, I 
hope, froin your great Acquaintance, you 

1 have h i t  one of :hde Di:?gr,ims to Oxford, 
with n Wire that i t  might be examined by 
the Geometricians and ARronomers there, 
but I hare not yet reccivcd any Intelligence 
concerning it.-I am afraid that many Teach- 
ers of Science go on by Rate, with the fame 
String of Experiments and Arguments that 
they have been taught, without giving them- 
felves Freedom and Trouble to exdine  the 
Truth of them, 

I 

foon will have an Oppor af *g it!.- 
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I give you and Dr. Alexander many Thanks 
for the Intelligence he fent you, concerning 
the Rife and Fall of the Mercury in  the B3- 
rometer, when under the Earth.-I am afraid 
that Dr. Alexander, by confutting Miners, 
who bad the Rudiments of Pbilosopby, has 
anfwered the Inquiry from Theory and not 
from Experiment,-All Experience tell us, 
that the deeper we dig under the Surface of 
the Earth, the Heat is the greater, and of 
Confeequeme the Air is the rarer ;-therefore, 
for that Reafon, I am fearful that thofe Per- 
ions, whom Dt. Alexander applied to, have 
impofed on him, and anfwered his Qeries  
from the Ideas they had of the Matter, and 
mt from Experiment.-If they had made Ufe 
of a Thermometer, initead of a Barometer, I 
believe their Theory would prove true.-I 
could only wiih for an Experimentwithout 
Theory.-Let a Barometer be carried down 
into a Mine, mark the Height of the Quick- 
Glver on the Surface of the Ground, and alCo 
every thirty or forty Fathom you defcend.- 
If they had alfo a Qgickiilver Thermometer, 
and likewile mark the different Heights of 

x x  the 
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the Mercury, it would be more fatisfaoory. 
I am forry that you and Dr. A!exander fhould 
have had fo much Trouble, and that he 
&odd have met with fo many Difficulties 
about it.-Ail this I can moil readily believe, 
as I h ~ v e  met with the fame.-It might be 
imagined that I could get a Thing of this 
Kind eafily done in Cornwall.-I have ap- 
plied to many of my Acquaintance for that 
Purpofe, and told them that I fhould be glad 
to pay a Man for his Trouble in doing it.-I 
have been often promifed it, but have never 
yet been able to get it performed.-If I could 
go down in a Mine nayfelf, I could eaiily get 

it done! A Gentleman, when I was lait in 
Cornwall, promiled me to get it done, but I 
am fearful it will be iome Time before it will 
be brought about. 

I am, 

DEAR SIR, 
Tour obliged and faitbfid Servant, 

F. P E N R O S E .  
S T O N  E HOU SE, 

Apnlio, 1786. 
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To F. P E N R O S E ,  E S Q .  

DEAR SIR,  

AM alhamed to fee that 'it is now fix I Weeks Gnce I was favoured with your 
very kind Letter, and th3t I cannot even now 
anfwer i t  CatisfaAotily, either to myfelf or to 
you; for having been fo much out of Town, 
(in which I dare not ftay Iong at a Time, on 
Account of my Cough,) and having had To 
very much to do when I am here, and now 
finding that r~a l  deep Philofophers and ' 

Afironomers are much more thinly fown than 
I apprehended, I have not been able to get 
at any one who has ventured to give me any 
decided Opinion upon your Diagrams - I 
want much to get them hewn to Dr. 1Maf- 
kelyne, but have not yet been fo luckly as to 
meet with one Acquaintance of mine that 
knows him enough to do it; however, I do 
not yet defpair of finding fuch a one, if yoilr 
Friends at  Oxford fail you. 

I have w o t c  again to m y  Fricncl, Dr. Al- 
esander, 
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exander, to try if he can procure amore ex& 
Experiment to be made with a Barometer, in 
a Coal-Pit; which I dare fay he will do if 
he can ; but I need not tell you how difficult 
i t  is to ?ut thofe Miners, (or indeed any 
Body elfL) out of the Way in which they 
have been ufed to tread, unlefs it were pofli- 
ble to imprefs them with a Defire of real 
Knowledge, unadulterated with Prejudice, 
or rnrlkc it thcir Intereft. 

I am, 

DEAR SIR, 

row Frimd, and obedient Servant, 

J. ' H  E A V  IS IDE. 

PRIKC S'S-STREXT, 

June eg, 1786. 



DEAR SIR, 

GIVE yoo many Thanks for the Trouble I you have taken to get a decided Opinion 
on my Diagrams, &c .NAs  you exprefi a 
Hope, in your lsfi Letter, to get Dr. Maf- 
kelyne's Opinion on them, I have herewith 
fent you my Theory on the Moon,' and the 
lunar Motions, in Hopes that you may, at  
the fame Time, get his Sentiments on the 

funnr 
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On thr MOON and LUXAR MOTIONS. 

lunar Motions alfo, and perhaps he will let you 
know what ObjeOions he has to any of them. 

The lunar Motions are called irregdar; 
but, on Examination, we ha l l  find no Irre- 
gularity belonging to the Moon or her Mo- 
tions, but all of them performed according 
to the moil exa& and perfe& Harmony and 
Mechaniim ; and that their apparent Intricacy 
proceeds from our Incapacity to comprehend 
their airnoit innumerable Variety of Motions. 
If we itudy them with a proper Attention, 
we hall  find, thnt, infiead of being irregular, 
they are performed with the greaten Har- 
mony and Regularity, according to the moil: 
firi& Laws of Geometry, Number, Weight, 
and Meafure ; and though their Number and 
Variety exceed the Power of comprehending 
them, cr even of believing their Regularity, 
unlefs by thofe who make them their parti- 
cular Study; for though the Moon requires 
7,948,800 fynodical Revolutions, (Lvhich are 
more than 600,000 Years) for tq go through 

all 



all her Variations, and f i n i h  her Period or 
Cycle ; (9) yet all there various Motions are 
carried on in the moA curious, exaCt, and 
mechanicd Manner, according to Numbcr, 
Weight, and Meafure, and cannot be caIcu- 
lated or underflood by no other Method; 
therefore if any Theory concerning them will 
not bear the Tefl of Geometry and Numbers, 
it muit be difcarded.-Having premifed thus 
much, I hall, in the firft Place, colleA the 
recorded Faas and Obiervations of AArono- 
mers concerning them ; from which I ha l l  
endeavour to draw the moil natural Inferences, 
to explain there various Motions, and to 
point out their phyiical Caufes. 

The  Moon is not a Planet but a Satellite, 
attending the Earth ; which, together 'with 
the Sun, are aIlowed to be the principal Caufe 
'of her Motions,-There Motions are gener- 
ally divided in a three-fold Manner j which 
i 

are not only connetted with each other, but 
are a l b  connetted with thofe of the Earth'8, 

in 
(s) Kennedy, P. 196, PIO. 
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in  a moil wonderful Manner.-In the fir i t ,  
Place, ihe has a Motion round the Earth 
from Ch:inse to Change; or, from Sun to. 
SUI], which h e  performs in 29 D. 1 2  H. 
44 &V. I S. 45 T. which is calIed a Luna- 
rim.--ndIy, She has a forward Motion, com- 
pounded with this Lunation, from Weft to 
Eifi, attending the Earth through the Eclip- 
tick, round the Sun;-this ihe performs in 
twelve Lunations, I O  Days, zi Hours, and 

Thefe twelve Lunations are 
, and IO 21 

Hours, and j 9  Sccods,  are the Time re- 
quired for her to get up with the Sun again. 
Thefie I O  Days, 2 1  Hours, and 39 Seconds, 
are not dropt or loit, but go on as‘Part of 
the next Lunation, and is called fbe E p d ,  
and is the Difference between the l u n a  and 
fo1arYear.-She does not keep the Earth’s Path 
round the Sun, through the Ecliptick, but 
goes round the Earth in a’progreffive CirJe, 
like a Screw, and forward, ..through the 
Ediptick, at the fame Time, together with 

the 



Let. X X I I .  A S T R 0 N c) M Y. 353 

8n the MOON and LUNAR MOTIONS. 

the Earth ; always, (throughout her whole 
Orbit,) kezping nearly at  the Came Difiance 
from Her;-that is, Half the Diameter of 
her Orbit; which is iuppofed to be about 
240,000 Miles. - There Motiods of the 
Moon in her Orbit, round the Earth, and 
through the Ecliptick, is fo we11 deicribed 
by Mr. Fergujn, in his Affronomy, fq that 
I ihall take the Liberty to fend it you, in his 
own Words.-" The Moon's abfolute Mo- 
*' tion ffiys fie) from her Change, to her firfi 
'' @arter, is fo muchfiwer than the Earth's, 
'' that fhe falls 240 thoubad Miles, (equal 
4' to the Semidiameter of her Orbit) behind 
6 c  the Earth, at  her f ir i t  @arter; that is, 
4 c  h e  f a h  back a Space equal to her Difiance 
" from the Earth :-From that T h e ,  her 
'' Motion is graduaZ& accehrated to her Op- 
'' poiition or Fuff, and then h e  is come up 

as far as the Earth ; having regained what 
" &e ZoJ in her firit @arter.-From the 
" Full to the lait Quarter, her Motion con- 

YY ( 6  r i m ;  
01) FCI&OU, P. 194, S. ~ 6 ; .  
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6 6  times accelPratd3 fo as to bc juff as far be- 
"fore the 3&rtb3 (at her third Quarter) as 
'* kt was lchind it at her $$; but from 
* I  thence to her Change, her Motion is re- 
<' t4r&d, io that &he iofes as much, with 
~6 RefieCt to the Earth, as is equal to her 
4' DiWce from it, UT to the Semidiameter 

. c g  of her Orbit; and by chat -Me2ns fhe comes 
" in ConjunBion (at the Change) as feen 
c c  from the Earth." 

TI& M@OW Of thq M~MI,  d 
d 

from Weft ta Eafi, and from Left to Right, 
in the fame Manner as the Earth goes round 
the Sun :-But, bciidcs thek two j o k t  Mo- 
tions of the Moon, there is a Motion or an 
rcliprt'ck Current of Ethcre, osSo/utrb belong- 
ing to the Maon,-This Current of Eibrrs 
goes alfo from We& to Eaft, as do the Earth 
and Moon, but with Ibis Difference, that as 
the Earth and Moon proceed Eaityard, from 
Left to Right; io this proqxds juit in the 

oppofire 

the Earth and round the Sun, are p 



oppofite Manner, from Right to Left, and 
may molt properly be denominated the Patb 
of tbe Nodes er l&8p+%.-’F€iis ~lb creeps 
round ai! Ecliptick in a prog&vc Circle, 
;ir 18 Years, I O  Days, 19 Hours, 46 pili- 
nutes, and 15 Seconds; when it again meets 
the Sun in the famc Point of the Ecliptick, 
and then begins a new Cycle.-This was i n  
Ufe in Cbaldea, and is carled the Cbaldcun 
Cycle of EcZijJs :-For, in this Period, there 
will be a regutar Return of the lame Ech)jC 

I I I  
for many Ages ; only the Eclipfe get 28 I z 
forward at every Return ; and, by theie flow 
Degrees, comes in at one Pole of the Earth, 
and after having paged quite over it, goeg 
out at the other : -Thus thofc which come 
in a t  the North Poles go out at the South ; 
a d  thole which come in at the South, go 
out at the North ; after which they are again 
I& in the Expank, but require more than 
one thoufand Ycars to do it.-Hence it may 
be remarked, that the Ch~Zdtm~,  (from a- 
rnongfi whom Abraham wv;.s calfed) had a 

Method 
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Alethod of calculating Eclipfes ; for they had 
only to keep an Account of Number of 
Days and Years ; the Method the Patriarchs 
and Ifraelites were taught to calculate the, 
Returns of the Weeks, Months, and Years, 
and to keep their Chronology. (i) Thus by 
. ~ n 4  numbering and keeping an Account of the 
Days and Years of this CbaldEnn Cycle, which 
w a s  finifhed every eighteen Years, and the 
hme Eclipfe was lure to make its Appearance 
again ; for at the End of every eighteen Years, 
the Sun, Moon, and Nodes meet the Earth 
on the fime Point of the Ecliptick, and they 
then begin 3 new Cycle.-To illuitrate this, 
I hal l  here add the Calculations of the fourth 
and fifth Return of that remarkable Eclipfe 
which happened at London, May 3, N. S. 
1715-at 9 H. 5 1  M. or 2 H, 9 M. before 
twelve o'Clock, when the aitronomical Day 
is compleated, io that it was May z D. 21 

H. 

(I) Introdu€tian, h n7, 08. 



H. 51 M. fubfiraa this from the three Days 
of May, and it leaves .. D.H.M. 

n8 9 9-17~5 
TO Xvhich add June 15 - 

Itrn;lkesia the Whole 43 7 5-72 Yean, 43 D, 
3 fi-  5 Mi 

Ycars 9. €1. ?.f. D. H. 3f. 
4th-t C~c:ts- ;S 43 7 5- June 15 4 56P. hf- 178; 
5th-1 Cycfe - r8 IO xg 46 15 June 26 o 4 

I t  maker in:he Whole y f,4 e 51 ' 5  

I 

F& the above Example y e  m y  ob'ierve 
with what Eafe and Certainty the Chaldeans 

tit'' of Time which the Sun, Moon,"and 
Nodes require to perform their Circle, or to 
meet again in the fame Point of tlieEclipti& 
at d i c h  tbey parted; for though they do 
not meet precifely at the fime Point, yet it 

wants only 28 12. - The& CalculaSions 
make it appear, that the Nodes move forward 
to the Eafiward as well 
Moon, and alfo that rhq move a s o n w  

I I I  

Way 
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Way from them, and by that Means the 
Moon croffes them twice every Lunation. 

'In this Cycle theie are 283 Lunations 
0 0 9  Ejodes 

And 18 JulianYun, ioDays, igHours, ' 

46 Minutes, 15 T. 

Hence the Regularity and the Harmony 
of the Sun, Moon, and Earth, may be re- 
marked, and the Method of the Ancients in 
calculating their Eclipfes, which they did in 
fo m~cbanlial a Manner, that they had no Oc- 
cafion to know which of them moved, or 
whether any one of them did ; yet were able 
to calculate, to prognoiticate, or foretei 
thefe fuppofed portentous Events. 

Thus, as has been obfirvcd, the ecliptick 
Path of the Eclipfe.., goes forward from Wefl 
to Eaft, but a contrary Way to the Earth 
and Moon, and makes an Angle of 5 Degrees 
EO Minutes, with the ecliptick Path of the 
Earth. 

The 
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The Moon makes her Orbit round the 
Earth, by an Angle of 45 Degrees, with the 
Ecliptick ;-but as &is Angle is not the fame 
throughout her whole Orbit, as the Moon, 

-in oae Part of her Orbit, is Half the Dia-' 
meter of it bfore the Earth, and in another 
Part, fo much behind her, fo fhe does not 
make the h e  Angle with the Ecliptick 
quite through her Revolution. - Thus, at 
the Entrance into Iier tbird Qarter, h e  cuts 
the Ecliptick dkgondb, and & c h s  her 
Motion two-thirds, (when h e  enters the 
South, or S u m k t  Part of her Lunation,) 
and, (as was obkrved by Mr. FcrguCon,) 

falls back, and proceeds to the Wefiward, by 
an Angle of 45 Degrees.-Thus fhe keeps on 
with this Angle, till ihe comes to the Change5 
wheg it is altered to the Complement of that 
Angle, which is alfo 45 Degrees; which 
Angle is continued from the Change to her 
clfirp $&zrter;-at which Point &e croffes 
the Eciiptick, and enters the North or 
Winter Part of her Orbit.-Here this Angle 

is 
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is altered from 4 j  Degrees, to 19 Degrees, 
$6 Minutes, and her Motion is kwzJd two- 
thirds, and ihe now recovers the Motionfie 
epf at Irr third Qarter; and, by this Means, 
&e gets fo forward to the Eafiward, in the 
Ecliptick, as to be exsltly in  a Line with 
the Earth and Sun at her 0ppofitlori.- 
From this Place ihe returns round the Earth, 
and continues her acceZmzted Motion, till &e 
arrives again at her third @arter, where h e  
is again a Semi-diarneter of her Orbit, &we 
tbe Esrtb; and from this Place fhe goes on 
1s above defcribed. 

The Moon's Orbit, round the Earth, is 
marked by Afironomers with four Divifions : 
T h e  firft is from Star to Star; which ihe per- 
forms in'27 Days, 7 Hours, 43 Minutes, 4 
Seconds.-This would compleat her Orbit, 
did fhe not go forward in the Ecliptick at 
the f h e  Time.-The fecond is from Apogee 
to Apogee, which requires 5 Hours, 35 Mi- 
nutes, 39 Seconds nlore.-Thefe 5 H. 35 M. 

39 s* 



Let. XXII.  A S T R 0 N 0 M Y. 361 

Qn thc M O O N  and L U N A R  M O T I O N S .  

39 S. hew us how much her progrefiveMo- 
tion, fxward, in the Ecliptick is, during 
the Time of her going from Apogee to Apo- 
gee.-The Earth’s progreave Motion for- 
ward, through the Ecliptick, during one Ro- 
tation round her Axis, or twenty-four Hours, 
is four Minutes; hence, I H. 50 M. 1 2  S. 
belong to the Earth, and the remining 3H. 
45 M. 27 S. is the @antity of theEcliptick 

forward Motion which belongs abfohtely to 
the iMoon during that Time.-Thus we may 
obferve, that the Moon’s abfolute Motion 
fornard, tbrsugb fbe Eclrptck, is more than 
double to that of the Earth’s.-This caufes 
her to compleat her Orbit round the Sun, i:i 
lefs Time than the Earth does. This is alfo 
confirmed by the Motim of the Moon’s Sha- 
dow over the Earth, during the Time of an 
Eclipfe, which hlt. Fergufon tells us, (k; 

moves at the mean Ra’e of 30.f- Minutes of a 
Degree every Hour.-The third Divifion is 
from Node to Node.-This is not generally 

Z Z  difiinguifhed 
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diitinguiihed in this Manner by Afironomers, 
as they have fuppofed that the Motion of the 
Nodes receded from E& ta Wdt, and did 
:lot proceed forward, (as I do) from Well: to 
Eait, which requires I D. 4 H. 51 M. 8 S. 
+4 T. Time to compleat it, than from A p  
3 *ee to Apogee.-The fourth Divifion wants 
1 9  H. 34 M. IO S. I T. to be addad to tbc 
j~ i l - ,  to'bring the Moon to the Sup, or corn- 
pleat the Lunation; which, as was More 
obferved, is 29 D. I z H. 44 M. I S, 45 T. 

Whcn thcbbon comes to Ber Apogact 
has compleated her Orbit round the Earth, 
in the Ecliptick; but as the ech@cI Cummt 
of Ethers, (as they move forward in a pro-. 
grefive Circle) has got I I). 3 H. 5 1  M. 8 
S. 44 T. before the Moon, during that 
Time, fo it requires for the Moon to go juh 
fo much beyond her Orbit, to meet and crofs 
it,-At the very Point, where the Moon, in 
her Orbit round the Earth, cr@s the rc@- 
tick Ctrmnt of Etbrrz, is her Node, and a 

Line 
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Line from Node to Node, crofling the Cen- 
tre of hEcliptick, is calfed the Line cj' 

us the Line of Nodes' the 
k every fixth I,unation, the 
at was lafi in ConjuiiCtion with the 

cwffes the Ecliptick 4 D. I j H. 
the Moon meets the 

odes are diametrically 
this other Node wants the 
meet the Sun; but as the 

tcliptick Current of Ethers goes forward 
every CJalfa Node but 9 H. 17 M. 5 5. fa 

Moon comes in ConjunOion only g H. 
14 M. 5 S. after the Node. 

The Nodes -then crofs q c h  other, and 
ange Places; the afcending one to the de- 

fcepding, and the defcending to the 
ing : Hence, whenever either 
Bad of the fixth Limation, is 
25 &$. before the Moon, the 
(being the fame,) wilI meer the boon i 
Ecliptick, and caufe a t o t d l  2nd centrnl 

E c I i p !i: 
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' Ec1ipfe.-But, as all thefe Points are of fuch 
different Lengths, and vary fo much, it is 
not to be wondered at, that we have fo few 
Eclipfk; more efpecially, as the Orbit of 
the Moon is divided into 360 Degrees, and 
the Moon mufi pais the Node within 17 De- 
b orees of it, at the Change, and within 12' 
at the Oppofition, to caufe an Eclipfe; ocher- 
wife the Moon's Shadow will not touch the 
Earth, nor the Earth's Shadow the Moon.- 
In Order to make more clear what has been 
obkrved, I hall defcribe the Nodes and 
Eclipfes for this Year, A, D." 1786. 

The Nodes move forward io much faffer, 
through the Ecliptick, than the bloon, that 
at the End of every twelfth Lunation, that 
Node, which was in ConjunCtion with her, 
when fie began her firft, is got 9 D. 6 H. 
50 Mi o S. 1 2  T. before her; and juit Half 
that Qgantity, or 4 D. xj H, 25 M. o S. 
6 T. at the End of every iixth Lunation.- 
The Nodes change Places every iixth Luna- 

tion, 
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tion, when the afcending Node becomes the 
defcending, and the defcending thc afcending 
one. 

Now to explain their iMotion this Year.- 
W e  'will Cuppoie the two Nodes to be marked 
A and B.-The Nodes croired the Ecljptick 
Jan. 14 D. 12 H. o M. when A became 
the defcending Node, and B the afcending 
one.-The Moon comes in Oppofition to the 
Sun, 44 Minutes after, and caufes a total 
Eclipfe.-~q. Days, 9 I-I. 5 M. after that, the 
other Node was in ConjuncTtion with the 
Sua, and caufcd an EcIipCe of that Luminary; 
after this, the Moon in her Orbit round the 
Earth, never croffed the eclipick Path of 
the Nodes, near ~ V Z G U ~ L  the Sun, to caufe an 
EcIipk, till July 6, at 16 Minutes paft 
twelve at Night, when the Node A will crofs 
the Ecliptick 3 D. 15 H. 9 M. before the 
Moon was in Oppoiition; and, the other 
r;lode B will alii0 want ju i t  as m u d  to be in 
the Ecljptick, by that Means the Node'B 

wilt 
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wi!l be in the Ecliptick, 54 Minutes only 
after the Moon is in ConjunOion, and caufe 
a total Eclipfe of the Moon, July I I .-On the 
next Change, fourteen Days after, viz. July 
25, the other Node A will meet the Moon 
i n  the Ecliptick, and caufe an Eclipfe of the 
Sun, arid then will become the defcending 
Node again. 

The above are the colleQed Obfervations 
of Aftronomers on the Moon, and the lunar 
Motions, from whence we may infer, that 
they are all cauced and governed (as immortal 
Sir ICaac Ntwton has fuppoied) by the iub- 
tile Etbers with which the heavenly Space is 
filled, and by which they are furrounded.- 
For, according to him, thefe ETHERS 
" are expanded thrcugh the whole Heavens, 
'( and impel Bodies from the denfer Parts of 

of the Medium, towards the rarer, ucr'tb all 
tbrrt Force and h p u @  which we call 

'< GRAVITY, ( I )  That tliefe Ethers a& in a 
" double C'spxity, the one as Lkbt, pro? 
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c c  ceeding from the Sun, and the other as 
&'pi& defcending towards the Sun ;-and 

'( thus a C i r d t w n  is carried on between 
th$ two v&athg Medr'ms."-Thus they 

at3 a continzta2 Conz8, in a vihm&g 
Manner, with a Force in Proportion as the 
one or the otber prevaiZ:-Wbm the Ligbr 
prevails, it opens, expands, and projeAs 
eveyy Tbmg:-On the contrary, w&a the 
Spirit prevaiZs, every Thing is compreJed, 
and their Parts are forced in clflw ContaB.- 
Thus all Bodies, by being compreired into 
le6 Space, are increafed in their fpecifick 
Gravitpsnd */ratc dfo made to adbere 
with all that Power or Force called Gravity, 
Attraawn of Cob@, k c .  

I think it rnuft add to the Veneration we 
have for the Scriptures, to find that they 
fpeak juftly in phyiical Matters, about the 
Mechanifrn of Nature.-Thus 3% tells US (m) 

thit God ?,vude a We$@ for the Wzhds; 
this 

I-*,  rr-5 ' \ ' $ I i i ,  5 



this is according to our Englifh Tranflation, 
but the Hebrew is more clear and exprefive, 
i t  is there hid that God mdde the Windor 
Spirit, the InJrument of Gravity. 

I n  the firit Place, the Earth is carried 
through the Ecliptick, round the Sun, by a 
Currmt of Ether$, and the Moon, as a Sa- 
tellite of the Earth, is carried round' the Sun, 
throught the Ecliptick with it.-The Moon 
has alfo a circular Motion of her own, round 
the Earth, which Motion inted& the 
ecliptick Motion by an Angle of 45 Degrees. 

In Order to explain myfelf the better on 
thefe two Motions of the Moon, I fila11 in- 
fiance the Sailing of a Ship, which is alfo 
affeQed, (at tde fame l ime,)  by two Forces, 

' the IVind and the Tide, snd her going for- 
ward is occdioned as either one or other pre- 
vail.-Thus, as the Sailors always obferve 
the Ship is accelerated or retarded in her Sail- 
ing, according as k e  goes either with or a- 

gainA 



gainit  the Tide, and that which ever of the 
two prevails, either the Wind or the Tide, 
fo is the Ship carried WY, either North or 
South; or, if both meet in an Angle, her 
Courfe is in a Diagonal between them; but 
if they meet exaaly oppoiite to each other, 
both Forces are defiroyed, and the Ship flands 
itill in the fame Place.--Hence, if a Ship 
receives a Force from the Wind, $0 fail two 
Miles an Hour, and the Currcnt or Tide 
runs one Mile an Hour; this one Mile an 
Hour of the Current, ballmces one Mile an 
Hour of the Force &e receives from the 
Wind; fo the Ship will loofe the Force of 
one Mile an Hour in her failing, and in Fail, 
will be found to proceed forward one Mile 
only.-On the contrary, let her turn back 
with the fame Wind and Current, f ie  will 
theri go forward with the joint Forces of 
both; and will then proceed farward three 
Miles an Hour.-Much in the isme Manner 
the Moon is carried round the Sun, through 
the Ecliptick, as a Satellite of the Earth to- 

3 A  gether 
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gether with h c i ;  but as her abjlute Force 
round the Earth is double to what carries the 
Earth round the Sun, and this Force or Cur- 
rent of Ethers which belongs to the Moon 
onb, i d e s  an Angle of forty-five Degrees, 
in croi?ing the Ecliptick: By this Means he 
is in one Part of her Orbit, round the Earth, 
H a l f  of a Diaineter of that Orbit, before the 
Earth, in the Ecliptick; and at another Part 
of her  Orbit as much behind the Earth, and 
at her ConjunAion and Oppofition, exaCtiy 
in  a Line with it; always keeping nearly the 
fame Diitance from the Earth.-Thus being 
aAed on jointry by both thefe Forces, wheri 
ihe comes to her third Quarter, fhe is then 
carried with an Angle of 45 Degrees, againit 
the Current of Ethers which forces the Earth 
round the Sun, through the Ecliptick, and 
carries OR the Earth four Minutes every 
twenty-four Hours, or a natural Day; which, 
as has been obferved, is but Half the Force 
with which the Moon is carried round the 
Tkirth, io this ecliptick Current of Ethers 

refifis 
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refifis one Minute of that Force, and the 
Moon’s abblute Motion forward, being re- 
iiited bv one Minute out of two, lo ihe pro- 
ceeds but one ivinute every fix Hours, or 
ninety Degrees.-Hence it may be obferved 
h e  loles a ;Moiety of her Force, and gocs 
fmvard one only.-As foon 2s i l ~  co~iics in 
Conjuoltion with the Sun, fhe is then forced 
towards her fire Quarter, by the CoinpIe- 
merit of the Angle h e  makes from her  third 
Qarter to her Change.- This is alib 4-; 
Degrees; and, as ihe fiiil  C O I ; ~ ~ ; I ~ C S  :o go 
againJ the ecliptick Current, fhe keels that 
 OW Pace, till flie comes to the End of hrr  
firfi Qarter ; at which Point flie ciiangcs, 
a d  infiead of going againfi, and bcing ob- 
firu€t.ed by the ecliptick Curreiit, ihe re- 
ceives its additional Force to carry her on.- 
Thus, as has been obferved, her own Force 
carries her forward fw3, and the ecliptick 
Current one;-and infiead of going with that 
flow Motion of one, which f i e  did from her 
third Q p t e r  to her firfi, ff IC now goes thrce; 

i111tI 
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and being a Semi-diameter of her Orbit, be- 
hind the Earth, occ&ned by her Jgw Mo- 
tion from her Chmgs to this Place; fo now, 
by her accelerated Motion, fie recovcrs this 
fecond Quntrer wli2.t ihe hJd loft in the firft, 
and by that Means conies oppc.fite to the S u n  
at her Full.-She, now bv the lame Mems, 
con:irjues the like nccclrrated Motion, till ihe 
arrives a t  her third Qarter, at the Entrance 
of which ffie goes on with her flow Motion 
as before. 

The above Defcriptinn of the Phenomena 
of the Moon’s iMotions, and the CofijeBures 
how they arc cauied, feem to make it aypear, 
that the Body of the Moon, and probably 
the Bodies of all the Planets, are formed 
much in the fame Manner as this terraqueous 
Globe is defcibed to be, 1.) viz. of a thin 
Shell on the Outiide, with a large Hollow or 
Void in the Midit, filled with Fire, Stem, 
or inflammable Air; and ccjnfequentlj of the 

fame 
(a) Let. x7’1. XVII. 
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fame fpecifick Gravity with the Ethers that 
firround them,-Thus the Mocn is carried 
round the Earth by thefe Ethers, in  the fame 
Manner as the Earth is round the Sun; and 
by beiog exdtly of the fame fpecifick Gra- 
vity with thefe Ethers, at the @me Dgance 
flie is placed from the Earth ; h e  meets with 
no R c f i h c e  from them, but is carried on 
by and with them, with as much Eafe as we 
fee a Glacs Bubble, of the fame fpecifick 
Gravity with Water, will be carried on by 
it, never altering its Place, but goes with it 
in the idme eafy Manner as if it was a Part 
only of the Water; neither can ihe be moved 
nearer to the Earth :-As the expanfive or 
projeAile Power or Force of the Light, re- 
flceed from the Earth, prevents it;  nor can 
&e be carried farther from the Earth, as the 
compreffing Power of the Spirit, from the 
Extremities, prevents it : - Which two 
Powers, by a joint Mixture, being of the 
fame fpecifick Gravity with the Moon, ihe 
confiantly moves in the fame Diredion that 

thefe 
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thefe do, and with as much E3fe as a Bal- 
loo11 does. 

Si. ce this Letter was written, Mr. Hir$heZ's 
Difcoveries of the Z / b l ~ ~ n o s  in the Moon, 
confirm thc nbovc ConjeRures to be true, and 
that the Body of the Moon is formed much 
in the h n e  Manner as we have dekribed the 
Earth to be; indeed it feems dificult to con- 
.ceive how any large Body of Matter can be 
iiipported and confitrained in the heavenly 
!+.xes, by the furrounding Ethers, unleii 
i t  is of the fime fpecifick Gravity with 
them; and the only Method found or ob- 
ferved to do it, has been by filling their in- 
ternal Void with Fire ; by this Means a Body 
of Gold, or the heaviefl Metal, may be made 
to be of fo h a l l  fpecifick Gravity as to be 
forced to the greateit Difiance from the Earth, 
by the furrounding Air,-Thus we find that 
all ?S\;ature is formed in a rnechanicaZ Manner, 
and relative to each other in Nurrtber, Weighr, 
and Mt$ure.-Hencc, a s  has been aIready 

obferved, 
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obferved, there Volcanos, both in the Earth 
and Moon, appear to be the moff properMe- 
thod to regulate tbe Gravity of thei'e Bodies, 
to the fpecifick Gravity of the furrounding 
Ethers.-Thefe Vents being a Means, when- 
ever the internal Expaniion, from tbe internal 
Fire, becomes too great to throw off and 
difcharge the fuperfluous Fire, and the re- 
maining is condenfed, much in the iame 
,Manner as may be oblerved in tbe Fire En- 
gine; fo that it never can arrive to fuch an 
Height as to deftroy the Body, unlefs the& 
Vents were efF&ually ftopped. w 

lLIr Baudy, a Citizen of Geneva, a great 
and able Aitronomer, has publiflled a Letter 
againit Mr. HefcbeZ's Difcoveries, wherein 
he has treated them as imaginary ViGons, for 
Cays he, '' If within the Compafs of his Te- 
'' Iefcope alone, he can count from 60 to I I O  

*< Stars, (Mr. Piaer's Affertion) that may 
'< prove the.Perfe&ion of his Infirument, but 

in 
(0) P. 3 1 2 ,  
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'' in a Zone of x5 Degrees in Length, and 2 

<' in Breadth, could he have feen pafiing in 
'< an Hour, 50,000 ? f o  Prodigiow a h'umber 
" could not be fo eafily nor To readily told !" 
He then criticifcs thefe Difcoveries in the 
following Manner.- " Mr. Herfide?, (hys 

he,) a learned Afironomer, gives Ccope to 
" his Imagination, but pays no Regard to the 
" Reality of his Experiments ; for, (conti- 
" nues he,) by the exJ& Obfervations I have 

taken the P'iins to make and rej-eat, in dif- 
(' ferent Climates of Europe, with excellent 
<( Telefcope:, I x i  h r e  t h a t  the iiiofk crowded 
c c  Pxts of th: H:mms cannot contain lo 
c c  g e n t  a Number of Stnrs, united in the 
'' Focus of the befi Inf i ruixnt  whatever.- 
'' Whenever the Sky is clear of all Kind of 
d c  Vapours, Stars are, or feem to be iil blo- 
" tion ; fo thnt their cotrtinual Vibration oc- 
'' cupies the Eye in fuch a Manner, that the 
" ObjeCts rnult(b4 in Proportion as you 
'< count them.-Tbis is what generally de- 
'( ctives tboj wlho truj too much t o  Appear- 

~ ci ances! 
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" antes!-From thofe Illufions fprung the 
' l  Idea of Volcanos in the Moon, which would 
e0  d.my t&e wry Idea of the Planet being in- 

habited as ours,"-Hence I obferve,that not- 
withftanding the above judicious Remarks of 
fo able an Afironomer as Mr. Bau4 appears 
to be, yet, I think, with Regard to the Yo/- 
cunos in the Moon, he fiould have tried his 
pre-conceived Idea of tbe Moon bciug iaha&ftd 
by tbe Matter of Fa8 onlypwhether thefe 
wen Volcanos or not ? 

Since the above Publication of Mi-. Baudy, 
the French Afironomers appear to have af- 
certained the Certainty of the Fa&; k r  in a 
Letter M. De la Lade  has written in the 
Paris Journal, dated March 8, 1788, he ob- 
ferve~, tha t  " on the 13th Infiant, from Se- 
" ven to Nine in the Evening, Dorn. Novet, 
$' one of the Aitronomers of the Royal Ob- 
'# fervatory, perceived in the unlightened Part 
" of the Moon, what Mr. Herjccbd has called 
" a Volcano, like a Star of the fix& Magni- 

3 B  '' tude, 
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'' tude, or one of the cloudy ones, the Bright- 
" riels of which incrcafed, from Time to 
" Time, as by Flafhes.-Other Afironomers 
t t  have perceived it, and Mr. de YzIIeneme 
(' had feen i t  before, on the 22d of May, 
I C  1787.- We cannot, ( iiys he ) tbergore 
'' doubt of the Exifiance of this Volcano'in 
'' the Moon, Mr. Her/cbeZ faw it the 4th of 
" May, 1783, and particularly the 19th of 
" April, 1787.--In the Eclipfe of the 24th 
# '  of June, 1778, M. d'Ulloa, a well-known 
" Spanifh Afironomer, had feen on the dark 
" Diik of the Moon, a bright Point; and in  
c t  the total Eclipfc of 17x5, certain curious 

Obfervers faw fome Flathes of Lightning. 
There is no fenfible Atrnofphere in the 

(' Moon, it is true, and Chymifis may dif- 
*( pute about the Name of Volcanos being 
c c  giveii to Jucb apparent Eruption; but the 

Name after all is of no Coni'equence, and 
we mufi certainly fubfcribe to Mr. He&el's 

" Opinion.-This Volcano is iituated in the 
'' N o r t h 4  Part of the MOOD, about three 

'< Minutes 
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cg  Minutes from the Moon’s Border, towards 
cs the Spot called Helicon, marked Ng. 12, 

r g  in the Figure of the Moon, in my Aftro- 
g r  nomy.” 

z 

As I was defirous of fending you my 
Theory of the lunar Motions, it has a‘ca- 
iioned my Letter to be of a greater Length 
th:m I propofed.-I had alfo a DeGgn of 
fending you my Calculation of the EclipCe 
which is to happen on the 25th of this 
Month; bdt hal l  now fend it you in a fe- 
parate Letter next Week. 

I am, 

DEAR SIR, 

2 % ~  Friend and Serwattr, 

F. P E N R O S E .  

S TON E H OU SE, 
3uly 59 1786. 
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n J O H N  H E A V I S I D E ,  E ~ ~ ! .  

To confifm wbat Mr. Pem-ofi bas obfirrved in 
his lq? and former Letters.--He bas j n t  
Mr. Heargdr a Cai'cuhtion of tbe Ed$+? 
whcb is i o  Sappen r u b  the 25td.-It i s  
cakukated by tbe Method made a& of by tbr 
Ancients, t o  meafire und record l ime: -  
But i o  Jhm how certain tbeir Metbod wus, 
it is up calculated according to  id? FreCcnt, 
ty E p d o n s  and Anomihes.--lr may be re- 
marked, tbat botb t&@ Metbods d f e r  from 
each other otzb 8 AT. I I S.-That tbc Pa- 
triarch afid C&al,dw bud more Knowled8e 
in A/lronomy tbatr is gtnernlh a//o.ieed them. 

This i s  prtvrd by fhe 1 8  rears Cyde of 
E c / $ ~ s ,  nnd a& the 19  Tears Cycle of the 
Moon, botb which, it is certain, we re- 
ceived j k m  tbem, arid witbout tbge Cycles, 
~ j t ~ n o &  would be nt R great I,@.- 
Dsta on whic4 tbe Carinrlations are made, 
and ConcluJons injered from tbcni. 

DEAR SIR, 
WORDING to Promife, I herewith 

fend you a Calculation of the EcIipfe 
which 
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which will happen July 25 ; with a Recapi- 
tulation of fomc former Obfervations, to 
confirm what has been obfcrved in my laft 
and former Letters.-The ancient Patriarchs 
and the Chaldeans, meafured their Time, and 
recorded Events, by the fimple, d y ,  and 
natural Method of keeping an Account of 
the Days and Years.-That this Account 
might be remembered with the greateft Ex- 
3AneL, ,Mofes telfs us, God ordered the 
Sabbath Day, (or Cycle of feven Days) to 
be kept as a Fefiival, in Commemoration of 
the Creation, and to tranfinit to Poittritr, 
an Account, that the Powers and Operations 
of the heavenly Bodies, were not eternal, nor 
inherent in them, but was given to them by 
Him.-Aod in Order to commemorate their 
Months, they were ordered to keep the new, 
or&$ .Appearance of the Moon; as a FeAival 
alfo; that, by this Means, it might not be 
forgot.-And that they ihould not miitake 
of forget when one Year or annual Revolu- 
tion enkd and another began, they were to 
keep the F 4  of Ingathering, a t  the End o r  
R~vohion cf the Year, offer the Fruits of 

the 
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the Earth mere ripe and gnthered in. (P) -- 
Tha t  this was the hlcthod in Ufe abmt fix 
hundred f a r c  nftet the Flood, is moit cer- 
tain; for when facob was brought before 
Pharo3h, Pharozh faid upto him, " how oZd 
'( cvt tbau."-Tn the Margin of the Bible, 
there is a literal Tranfldtion of the Hebrew, 

H o w  many are the Days of tbe Tears of 
'' thy Life. (9 Jdcob anfwered in the fame 
Style, An hundred and thirty Yews; few 
sc and evil have the Days of the Tears of my 

Life been."-This hews us that it was 
the Method of Computation t h  in Uk, 
both by the Patriarchs, and alfo by the Egyp- 
tians, who were fuppofed to be poireffed of 
the greatefi Learning.-After this, by fome 
Means or other, Afironomers either d r o p  or 
loft this Metlicd of meafuring and keeping 
an Account by Days and Years; and fince 
thst Time, have made their Calculations, by 
dividins the annunl Orbit of the Earth into 
360 Degrees, and ineafured it accordingly ; 
and not by the Number of Days as Mature 
p f o r m s  it, and as the ancient Patriarchs 

did 
- : n \ l ?  7 : t :  3 r -3, : . -:, 7. 22j. 
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did it.-By this Means, in  Order to make 
the 3654 Rotations Qf the Earth, in her an- 
nual Orbit, to tally and agree with the 360 
Degrees of the Equator, they were obliged 
to contrive and uf'e artificial,Nvmbers.-Jn 
my Calculations, I have adopted the ancient 
Method, as the moil edy and certain, and 
the Method Nature diretfts. 

It appears to me that the Patrixchs and 
Chaldeans had more Knowledge in Afironomy 
than is generally attributed to them.-Nay, 
it appears by tubat fqved in my lait Let- 
ter, on the lunar Motions, that they knew 
very weU how to. calculate the Return of an 
Eclipfe.--It is allowed by all, that we re- 
ceived the Cycle of 18 Years, for the Calcu- 
lation of the <&urn of Eclipfes, frcni them 
which is called the Cbafdem Cycle to this 
Time.-We alfo received the lunar Cycle of 
ig Sears from them; for we are certain, that 
Meto ,  the Athcniun Aitronomer, made d e  of 
it more than 420 Years before Chrift. ('1 - 
Xow, Sir, take away the& two Cycles from 

A ftronorners, 
' - Fs cei I" ,  *> c :us. LIE. i ~ ,  P 33.5. 
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AItronomers, and they will find themielves 
at a great Lois, notwithftanding the aftoniih- 
ing Improvements in Arts and Sciences, par- 
ticularly in Opticb-  For my Part, I do 
freely acknowledge, (notwithitanding it is io 
unpopular t o  do it, in an Age when d l  Spe- 
culations which aggrandize the Dignity of 
Reafon, are fo eagerly received,) that I can- 
not conceive how Adam, juit after he was 
created, could have Knowledge and Under- 
f h d i n g  fufficient to give ideal Names to all 
Animals, &c. unlefs’ that Power was given 
from God,-If God’ gave him a Power to 
fpeak and n n d c h d  Language3 is it ua- 
reafonable to fuppofe t h a t  he had InftruRions 
from the fame Original, how to calculate 
and know when the appointed Seafons were, 
which God commanded him to keep holy? 
It belongs to a Tyrant to make Laws 
which cannot be obferved !-Mofes taught 
the Kraelites when to bfgh their Days, their 
Weeks, Months, and Years.-This has much 
the Appearance of Chronology and A h -  
riomy ! 

It 
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It is allowed by AZ, that Afironomers 
calculate Eclipfes, (which are not of long 
Aanding) with great Precifion ; therefore, in 
Order to confirm what has been obferved, I 
herewith fend you Calculations of the fuc- 
ceeding Eclipfe, (which will happen on July 
25,)  by both Methods, viz. the ancient one, 
by Days, Years, and Lunations, and the pre- 
fent one by Equations and Anomalies, from 
which you mny obferve, that the Difference 
of Time is 8 Minutes and 1 1  Seconds only: 
But the Calculations of all Eclipi'es, by both 
Methods, will not always agree with the 
fame ExaCtneG; for the Motions of the 
Moon with the Earth, are fo various and 
complicated and eccentrick, that the Angle 
of her vifible Appearance often deceives us, 
fo that equal, true, calculated Time will not 
agree with that of 0 bfervation, occafioned 
by &e Eccentricity of the Moon's Motions, 
and the Angle of Vifion.-This Difference 
is occafioned much in the fame Manner as 
the variable Angle the Shadow of the Sun 
makes on a Dial, and the equable and true 
Divifion of it by a well regulated C1cck.- 

Hence, 3c  
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Hence, when we trufi too much to Ap- 
pearances arid Obfervations alone, (as Mr. 
B ~ u d y  obferves) they often deceive us, as all 
Aftronomers alIow. -But, as thefe Calcula- 
tions of Tiiix, and the Places of the Sun, 
MOOD, and Earth, by Days, Years, and Lu- 
nations, cannot deceive us, they are therefore 
the moil proper and certain to try Chronology 
by, and to nieafure the Difiance between any 
two Points of Time. 

In  my former Letters, I have endeavoured 
to prove, that the Year of the Creation, ac- 
cording to the MoGc Chronology, happened 
at the autumnal Equinox, in the Year an- 
fwering to 706, of the Julian Period; and 
that at this very Point or Infiant of Time, 
the Duration of this terraqueous Globe is to 
be dated from. ( f )  -In that Point, I have 
made all Calculation to begin, and to end at 
lome certain Initant of Time, in which we 
cannot be mifitaken or deceived; as at  an 
Equinox or Eclipfe. 

Now, 
(I) I.troauCti* p. 7, Lct, x, 
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Now, if we know the Number of the 
Rotations the Equator has made between 
thefe two Points, we muff be mdlematically 
certain of its Length and Duration. (t) And 
to h e w  you that it will dd fo, I have col- 
le&ed the following Data, and prove, by 
Calculdtion, that there Data are true. 

xfi That at the Creation, the .Sun was 
placed in Libra, at Noon, in  the firit Meri- 
dian, on a Thurfday, the fourth Day of the 
Week ; when, according to the Mofaic Hif- 
tory, Chronology began. 

zdly, That the Mofaic Chronology places 
the Year of the Creation, in the Year 706, 
according to the Julian Period, 

3d, That if the Moon had been in Being, 
b e  would have been Full the Day before, at 
Noon. 

4th, That there were four Days, or four 
Rotations of the Earth, before the Sun was 
placed in the Haevens. 

q th .  
! t ; Introdu&hn, P. 16, ;E j 1 3  
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gth, That Moles begins his Chronology 
on the fourth Day of the Week, at fix 0' 
Clock in the Evening, a t  the going off of 
the Sun, when the Moon made her Ap- 
pearance, and they then jointly began to per- 
form the Office God defigned them for; to 
point ou t  Times, Seajns, Days, and rear$ ;- 
and that they then enlightened the wbule 
Cortb from Pole to Pole. 

This Year, (1786) is the 6499th of thc 
Julian Period; therefore in Order to know 
the Number of annual Revolutions, iince 
the Creation, I Cubftratt 706 from 6499, 
which leave 5793; the Nuriiber of annual 
Revolutions fince that Time; the lait of 
which will be compleated at this next au- 
tumnal Equinox, a t  the next Full Moon d- 
ter the Sun enters Libra.-Hence we can 
meafure the Diitance between thefe two 
Points with a matbcmatkaZ Exaantj ,  Jupe- 
riar to a Surveyor meafuring a Garden Walk 
with his Wheel; and that as Nature pcr- 
forms it, by Days, Months, and Years. ' 
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The C A L C U L A T I O N .  

A. D. 1786 

5793 
Multiply by theN&of Julian Years 
Minutes a JulianYear i s  1 
longer than a Solar Tmp. 11 

Divide 1440 871a 6 Houn 
)86,0( 

7 s  
Minutes in an Hour 60 Minutes 

- 
oooo 

Julian 
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JuEan Years. 

A.M. 5793 A. I. P. 6499 
1461 Kum. of Quadrants in 
- a  Quadrienniy. 
5793 

34755 
23172 

5793 - Days. H. M. (J. I'. 
Years in Quadriennium 4 8463573 zi 15893 6 o in5793 ) I (  44 6 3Ratroc. 

21 15848 23 57 IRM. 
-c_ 

Sun in Libra 
add to bring Meridialp of Greenwich in 24 

Sun in Libra 2115849 io 21 Lond. 
Days from,Ralcnds of Jan. to OCt. 25 298 -- 

2116147 io 21  

Julian Bifltrt. I I I). dcdu&t €or N.S. 21 15882 

Days from January ifi inchfive 265 io  21  

SuninLibra, Sept. 22 10 24 

According to thofc Calculations, the Sun 
wili enter Libra this Year, at Greenwich 
Obfervatory, Sept. 22d Day, 10th Hour,  2 ~ f t  
Minute, and that it  was placed in Libra, at 
the'creation, (or i n  the  706 of the Julian 
Period,) a t  Kcon, in the firit Meridian, o&. - " 3  -.--But 1 s  Mofes begins his Chronology at 
Yix o'clock in the Evening, when the Moon 

w a s  
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was placed nearly in Oppofition to the Sun, 
being a little pa& its Full, the two Lurni- 
naries together enlightened the whole Earth. 
Thefe fix Hours being added, brings it to 
fix in the Evening, Oa. ~ 5 t h  Day, 6th Hour, 
o Minute, P. M. 

on A S T RC) N 0 M Y. 

Another Method. 

D. H SI. 
Retroceffion 44 6 3 
DeduU for N. S. a I 

33 6‘ 3 
&du% for Meridian of Greenwich 10 24 

38 ‘9 39 
-- 

D. H. S1. 
08. 25 6 o 
Sept. 30 added to make 8 subffra~& 

55 6 0 
32 ‘9 39 true Retroceaion 

Mofcs informs 11s that his ChronoIogy be- 
gan at Six o’clock in the Evening, which 
was fix Hours after the Sun was placed in 
Libra; hence it  may be obferved, that it 
was the fire Year of the i&adrienniai 
therefore if we add One to the Year of the 

World, 
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World, it will always give us the Year of 
the @odriennium, by dividing that Sum by 
four, the Remainder the Year fought, 

Thus 5793 
1 

LI 

Divide 4 5794 1448 1 *(Second 

This Hifiory alfo lets us know, that the 
Sun was placed in the Heavens, and the 
Earth began her annual Orbit on a ThurC- 
day, the fourth Day of the Week ; therefore 
if we add thofe four extra. Days, to the 
Number of Rotations the Earth has iince 
made, and divide the whole Number by 
Seven, it will give us the Number of Weeks 
fince the Creation, and the Remainder will 
be the Day of the Week. 

Thus we find, that from the Sun’s enter- 
ing Libra, in the Year 706, A. I. P. to 
Sept, 22, this Year, when the Sun enters 
&&x, the Earth will have performed 5793 
annual Revolutions, and 
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"15849 Rotations round its &is 
4 extra. Days 

Divide 7 2115853/302264 Weeks ) 5~Friday-According to this Cd- 
culation, we find that Sept. 22, 1786, being the fecond Year 
of the Quadriennium, will be on a Friday, the fifth Day of 
the Week. 

Having now proved, by Calculation, that 
the $in will enter LS'bra this Year, Sept. 
22d Day, 10th Kour, 2rft Minute, on a 
Friday, as it will be found to do from Ob- 
fervation :-I h a l l  now try if the lunar M o -  
tions, meafured by the Rotations of the 
Equator, as t h e  are performed by Nature, 
will alfo confirm the fane. 

A. 31. 5793 ending at the autumnal Equinox. 

Juiian Ycur 

Years in a Cycle, divide by ig 5793'304 
)57 

9s 
76 

'7 
i z 

204 

"Intcrcstory Lunations ,rj 

8 0 9  

Lunations in a Yrar - 
_1 
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30.1 
235 Lunations 

1520 

912 
608 

7 1 4 4 0  
Lunations 209 Lunar Years 

116 
i 08 -- 

84 
84 . -- 

09 Lunations 

Loear Yan. 
Years in a Period 30 

000 

The Moon’s Lunations being a final1 
Fraaion lefs than 29 D. 12 H. 44 M. I 5. 
45 T, caufe one Day, (as may be obferved) 
to be thrown off in 138 Periods, or 49,680 
Lunations. 

Rotations 
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Rotltioasor Days H. M. S. 

In 138 Periods ar- 1467078 (24) g 00 

In  60 Ditto 637860 IO 30 00 

In I Ditto -- 10631 o 10 30 
In gLunations - 265 18 36 15 

Fall Moon, r f  Meridian 2115835 5 25 4 j  
--- 

mdd to bring to Grcenwlch Obkrvatory 10 24 

Full Mom, London 2115835 15 49 45 
add Days from Kalrndr of Jan. to OCt. 04 097 

2116132 15 4945 
21 15882 JuLan B d k .  I 1 D. dedud for N. S. 

Bysfrom Jan. 1 incluIive tga 16 49 45 
7 ' 5  49 46 
14 18 SI 

Full Moon, Sept. 
bring to New Moon add Half, Lunation 

Kew Moon, stpt. zz  10.11 45 Thhicirsept. 
sod D. loth H. 11th M. 45 S. Morning, a c c o r d q  to the Julnn Rcckon- 
lag. 

Pull Moon 2115835 
4 extra. Days 

zir&g 302262 
7, 5 ( Friday. 

According to the preceding Calculations, 
the SUR will enter Libra, at the Greenwich 
Obfervatq, Friday, Sept. zzd Day, 10th 

How, z1fi Minute, (1786,) being the fe- 
c o d  Year after the eadficnnium, or dter 

Lap 
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Leap Year.-The Earth will then have per- 
formed, iince ihc entered Libra, A. I. P. 

On A S T R 0 N 0 M Y. 

Rotations or b i r r  H. 3f. 

706-2115643 I O  21 

In which Time the Rbon will have made 
7 I ,649 Revolutions rounc! the E s t ? > ,  from 
Sun to Sun, which f i e  has per5rmed i n  

2115835 ' 5  49 
Ea)%. €1. iv. 

- 
Full Moon 14 18 32 EPACT 
IialfLunation 14 18 2 %  

Kew Moon 10 EPACT 

D. €I. M. 
New Moon, Scpt. e i  io 11 
Half Lunation 14 16 2 2  -- 

Full Moon 7 15 49 
according the Julian Reck. 8 3 49 Momng. 

The aforehid Motions of the two Lumi- 
naries, or more properly, of the Earth and 
the Moon, as they are performed by Nature, 
and meafured by the equable Rotation of the 
Equator, (the jufi and true Root of all Mea- 
fure,) prove that the Sun and Moon qre now 
in the lame Place, in the Heavens, wbich 
they werc 5793 Years ago. 

AS 
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As there will be an EcIipfe of the Sun, 
July 25, this Year, (1786) though inviiible 
to us; I &all firfi Calculate this Edipfe, ac- 
cording to the foregoing Method, and then 
make a Calculation of it from Fwgu/n'J 

' T&h, in Order to try whether it will con- 
firm or diiprove it. 

A. M. 

- 
'7 
12 

204 
Intcrcatory Lunations 3 

207 

- 
304 
e35 

1 5 2 0  

L_ . 

6%" 

7 ' 4 4 0  
207 

116 
108 
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- 

Ro:3:1ons OT Days. SI. S. 
l n  138 Periods are i 467078 (21) g 00 

In 6oDitto- 6378Go io 30 OQ 

I n  1 Ditto--- 10631 o io  30 
In 7 Lunatioiis P G ~  1 7  8 i.! ---- 

2115776 3 57 4 
1 0  24 

206 8 43 42 
Setvbloon, Jdy  25 8 4 24 

Days Gnce the Creation. 
2 1  15790 

1 ExtKI, Days. 
* -7 

y j p 1  30&*,C 0- - ) Wecks 
2(.rL:cfday 

According io there Cdculations, this Eclipfe 
Of 
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of the Sun will happen on a Tuefday, J d y  
25th D. 8th H. 43d M. qzd S. We wi!l 
now try what is the Time according to Fer- 
g ujn’s Tables. 

On A S T R 0 N 0 M Y. 

.I& 

N O  

u) 

0 
-4 

m 

“ 

r( 
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By comparing both thefe Calculations to- 
gether, viz. that  from the Time and Place of 
the Sun and Moon a t  the Creation, accord- 
ing to Mofes’s HiCtc?ry of them, meafure-d by 
the Rotations of the Equator, as Nature per- 
forms them; the other frotn Fergujn’s Tk- 
b/eJ, which being iome of the neweit, we 
take it for granted that they are mofi correa. 
By comparing both thofe Calculations toge- 
ther, we find a Difference of 8 iMinutes and 
I I Seconds only.-Suppohg Fergujn’s I a -  

bles to be precifely true, this fmall C&antity 
of Difference in Time, can be of no ConCe- 
quence in 5793 Yws  or annual Revolutions: 

Let it be obferved, tliat there were here 
two Points given, viz. the autumnal Equi- 
nox, 706, of the Julidn Period, and the 
autumnal Equinox, 6499, of the fame Pe- 
riod.-Between thek two Points the Earth 
has performed 5793 Revoltstions round the 
Sun,‘and 2, I I 5,790 Rotations round its Axis. 
During this Time the Moon has made 7 I ,647 
Revolutions found the Earth, and Half of 
another, when ihe interfeCted the Earth’s 

Orbit, 
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Orbit, and caufed an Eclipfe of the Sun,- 
Both thefe are meafured by the equable Ro- 
tations of the Equator. 

From the FaAs and Obfervations in my 
former Letters, confirmed by the above Cal- 
culations, I h a l l  infer the following Con- 
clufions. 

lit. That the equable Rotation of the 
Equator, round its Axis, is the Root or 
Standard by which Diitance, Duration, and 
Progrefion of Time are meafured.-By di- 
viding the Equator into twenty-four Parts or 
Hours, the Duration and Progrefion of Time 
is known; by its being divided into 360 De- 
grees, that of Meafure or Difiance.-Thus a 
Revolution of i 5  Degrees in  Meahre, an- 
fwers exaRly to an Hour, or the twenty- 
fourth Part of the Revolution OF the Equa- 
tor.-In a Minute of Time there will be a 
Revolution of 15  Minutes of the Equator.- 
In a Second, a Revolution of 15 Seconds.- 
Hence, by knowing the Diitance or Number 
of Rotations and Degrees moved forward, or 

3 E  the 
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the Length of Time pait, the other may be 
as eafily knowh, by converting Rotations md 
Degrees into Time, or 134 contra. Time into 
Meafu re. 

Tbus the Dihnce betweeir anytwo Poidts 
of mme, (it being a Strait Line) may be 
meafured with the greatefk Exa&oefs rand 
precifion ; for the Number of Rotations the 
Equator make?, is a amit Line, the exa& 
Length ~ betbeen theft two Points ;-and it is 
tIie*Erobrty OK a itrait Line to meafure the 

in@, with a Mathe-, 

of the Equator, the annual Orbit is meafured, 
By the fame Mezns, the Moon's Lunations, 
and her other Motions arc meafured ; acd by 
this Method the foregoing Eclipfe, and all 
t5e others, Iiave been meahred and calculated; 
which Slethod will always prove mathema- 
t i d y  true, if we know the Number of Ro- 

~ titions, and the Remainder, between any 
two Points, let their Diitance be ever fo 
gre:;f, ai: may be oblerved in theforegohg 
C ' i i l d  a t ions .-T he mathmatical Exa&nds 

of 

&4* 
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of this M d u r e  may be obferved, as you may 
begin at either Point, or at any intervening 
Eclipfe, and they will all come out the lame, 
which noTables already formed have been able 
to do.-This Cakculation begins at the Point 
when the Moon came firit i n  Oppo$tion to 
the Sun, after the Sun entered Libra, 706, 
of the Julian Period; and ends at the Point 
of Interf&iop, when the Moon will be in 
ConjunAion with the Sun, the 25th of this 
Month.-In this you have not only the Mea- 
fire between there two Points, by the Earth’s 
Orbit, but you have alfo the Point where 
the Moon, in her Orbit round the Earth, 
iatcrfidts the E d  in her annual Revolution 
round the Sun.-The Moon does not meahre 
her own Orbit or Motions ! but by her In- 
terfe&tions of the Earth’s Orbit, with the 
Afliftance of the twelve Signs or Stars, Chro- 
nology is afccertaincd, and Times and Seafons 
pointed out with a mathematical Precifion. 

I 

edly, That as Calculations may be made 
equally true between any one, two, ten, or 
ten thoufind Years, (each beginning and end- 
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ing when the Sun enters Libra, making thefe 
Calculations according to 365 Days, 5 Hours, 
49 Zlinutes, being the exa& Length of the 
fcfar tiopical Year;) io it mufi prove that 
the Length of the fdar Year is 365 Days, 5 
Hours, 45 Minutes exaCt1y.-And alfo that 
the Length of the Year is precikly the fame 
it was 5793 Years ago. 

3dIy. That as all or any one of the Moon’s 
Interfettion of the Earth, i n  her annual Or- 
bit, may be calculated with equal Exa&nefs ; 
fo I conclude, that the Length of her Lu- 
nation is properly afcertained; and that in 
706, (the Year of the Julian Period, when 
the Creation happened, according to the Mo- 
faic Chronology,) f ie  was precifely in the 
Place in the Heavens afilgned to her;-that 
her Orbit is exa&ly of the fame Length it 
was 5793 Tears ago; and that f ie  is now no 
nearer the Earth than f ie  was then. 

4thly. I conclude, (as tliefe Calculations 
prove) that the Moon was Full, or in exalt 
Oppofition to the Sun, Oct. 24, at Noon, 

in 
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in the 706th Yeat of the Julian Period.- 
That  the Sun entered Libra that Year, O e .  
25, at Noon, one whole Rotation of the- 

.Earth, after the Moon was in OppoGtion to 
the Sun.-That this happened on a Thurl- 
day, the fourth Day of the Week,-That 
the Moon rofe and began to enlighten .the 
Earth at fix o’clock in the Evening, fix 
Hours after the Sun was placed in the Hea- 
vens, when the Chronology of Time began, 
That the Moon was then thirty Hours pail: 
her OppoCttion, but that her Declination was 
fo fmall, as not to prevent the Sun and Moon 
to enlighten the WHOLE Earth.-That the 
Moon, by being departed one wadrant,  or 
fix Hours, from the Sun, h e w s  us that 706,. 
A. I. P. xiiuit be the Beginning of the fc- 
cond Year of the Q a d r i e n n i u m .  

5tiily, That there Places of the Sun and 
hloon, in the Heavens, the Year of the Qua- 

dricnnium, the D J ~  of the Week, and the 
Minute of the Day, have not happened again 
fince that Time, viz. in 5793 Years; nor 
can it happen a p i n  for many Thoufind Years 
to come. I 
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1 now conclude with ailiuriogyou, that I 
am, with great Truth, 

b DEAR SIR, -  

Ewr rea2 and @&?ionate Fricnd, 

F. P E N R O S E .  

S T 0 N EH OU S E, 
Jdy 12, 1716. 
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