
XLIII. AJronomical O&+vations, wade in the Forks of 
zG3e River Brandiwine in Pennfylvania, for determining 
the goingof n Clock Jlnt dither dy the Royal Society, in 
order to jhd t i e  Dzference of Gravity Jetween tbe Rcyal 
O@rvatcty at Greenwich, and the Place where the Clock 
was& ap in Pennijlvania; . to  which are added, un OJ- 
jraation of the End of an EcZ$/le o f  the Moon, andjme 

. ;, . ~ . 
Imnzet$ons of Jupiter's Fi$ Satellite obfemed at theJam 

, ., , , , Place in Pennfylvania,: By CharleslMafbil, ~&&reniiah,, ; 
, . :  . . 

1 , . i  . .  , . .  : .  . , i  , . , .  . 

,. . . . ., . ~ ~ i x o n .  . , . I! 

8 ~ >< .. . . - . i  - ,  - .  .. . . Rcqd Decemb'cr IS, 1 ~ 6 8 , , ~  ' I  . .: , ..! . . j  * ~. 
. . 

' .  : I , .  . . . . . . 
I .  , T h e  klaCe where there Obrervations were made ' i s  the ,Northernmoil Point of 

. : the  Lilies that were mesfurcdfor aiDegtee of Latitude;:orPointN. ( f e e . T ~ n :  XIII. 
. .  ,; ;. ,;$i$..z.) relative to that Meahre'; itlies:gr h4ileb WeR, by'MeaFurenie~~t ; and 10" 

8 1 :  I ,:.. .'.:South. of ,theSouthernmolt Point of, tho City 'of .?hiladelphia,. as found'by t h e s e 8  
. . ' . ~ . , .  , , .  ..., <,, , : .  , ., ..,. . . , , : ;  I . . .  . , i l , . , '  

1766 T i m e  per Clock. 

Decernb.d h ' " h ~ r  

4 28 41 .. * .. EquaE Altitudes of ditto. 
32 10 24 305 

.. .x. .. Equal Altitudes of ditto. 
4 6  4E 

1765 
January. 

Y = 4 10 33 5 37 45 
" 55 39 10 }.Equal Altitudes of ditto. 
13 195 40 31- 
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1767 
r 330 1 

Time per Clock. 

January. ' " h I /I 

3! 7 3 '  50 26 
S 38+ :g a:f }&a1 altitudes of Capefh  
52 5 %  57 41% 

2C 8 4 4 48 5 40 3 
6 7 4  41 24 altitudes of ditto. 
7 30-' 42 44H 

T h e  fir& Satellite of Jupiter immerged. 
.* S . a '  12 5 9  30 4 h r r  

Apparent time 8 17 42 47: 
6 21 28 

.. .x. .. 5 }Equal altitudes of CaRor. 
24 00 5 18- 

T h e  fir& Satellite of Jupiter immerged. 
. .  , , ,"/,,,34 18 , , .  . - ,  , ,  : , , : .  . . d l  ' h  , , n, . . .  

. I , . . I '.' , . 
~ ~ ~ a r e n t t i m e . ~ o  lo ~ 3 .  ' ' 

' ' P ;16{ i $ $4- 5 34 23: } 
~. . , . 3 47 Equal altitudes o f  Capella, .. * .. 

38 7 
. . 

, 1 50 

February. 

.. S .. 
21 IZ$ 6 36 105 
a2 za Equal altitudes of BAurigae. . Windy. 
23 35+ 
34 52- 
36 5 Equal altitudes of Capella. 
37 20 58 29 
55 32 
56 50f Equalaltitudes of ditto. 
58 12 35 454 
44 50 T h e  firR Satellite of Jupiter was not immergedl fl ing 
46 25 1 .  D~ito was immerged. J ciudo. 

I f  43- 
I 3  21 

5 7 9 
8 554 ] ~ q u a l  altitudes of Caprlla. 

' 5  7- 10 32-1- 
42 5 0  :: Firfi Satellite of ?C immerged. Ap. time asd I 194'  40":: 

From 



From there obrervations we have the time of Capella's paning the merididn, and the 
rate of the clock's going as follows : 

I 
0 
t 

N. B.  he edge of the earth's ihadb, 
, . law : i t  was remarkably.diItin& lrom tlie penumbral hade.  
N. B. T h e  clock was firmly h e w e d  ,to a piece bf timber, 22 inches in .breadth, 

and five inches and aquaiter  thick; the iaid piece of timber wai lktbjuifeet  'Into the 
ground, which was compofed of a very firm, dry, hard clay. 

T h e  clock was placed ih a tent,- with Fahrenheit's thermometer. hung to itifide; and 
a blanket was wraped round theclock and theihnie ter ,  .to:.Cecure'it from any wind 
that might" kiiter the tent, T h e i p e n + $ ~ i i  w i s  idjuiled.'t+th,e uppkr h a t c h ,  with 

N o  3. at thehldex,  as dirc&ted bytheRev. Mr:.Miinte!yne, ARrono~nerRo~a l  : but ti& 
Springat thefufpenfionof the pendulumhaving been brbke; (when the h ip ,  in which i t  
was rent, was wrecked on the Jerfey coaR)wecannotbaccrtainthatthe pendulum is now 
of the Came length as i t  was when rent from London. 

Thore obfervations marked : are a litlle dubious j thofe marked :: are very dubious ; 
thofe marked . . jl. were made per Mr. Dixon. T h e  eclipres of x's Fatdlites were 
obferved with a refletling telercope of one foot focus, that magnified about 70 times. 

1766 
Decemb. 

24 
28 

1767 30 
January. I 

7 
8 

16 
I9 
27 

February. 4 
8 

2 $ 

tae  of 
D eclipfed 

herm. T i m e  per watch. 
s palled merid, 

per clock. 
h I I ,  

4 57 40$ 
56 35 
55 59 
55 32+ 
54 3 
5 3 4 6  
51 36 
50 484- 
48 43+ 
46 40+ 
45 385 
4t 8- 

35 b r j  8 4 lo Eclipre of the D 

22 ended. 
h I I ,  " 

37 8 58 46 10 27 30::12~:~, 
2 0  9 l6 '9 4' of Re- 

31 4 5 32 9 Jgh, 
3' The watch went very rcplsr 6d.r I t' me. 

33 
28 -Hence the eclipfe ended a t  8Q1' sf 
3o app. time, in the forksof theriver Bran- 

35 diwilie. 
I 

.,  . , .  , , , : ,  . , 

i~ on the D 's. dilkwas the beR defined I ever 
', 

Height of the Height of  the Viblaliqn of 
the,. st about t h m  at a b u t  zh the pmd, on r766 in themor. in tc ' m~he&rr.inihc crchfideofO. 

Decemb. Tent Air Tcnt Air that is half 
the aahofvi- 

24 . a  43 43- br:tion. 

44 46 25 .. .. 
26 38 37 45 47 r 40- 
27 38 41 40 42 

28 21 18 31 26 1 35 ~ e a r r n i d n .  the ther.in T e n t  2n 
the {Air 16 

29  28 28 A t  toh* P.M. therm. 
in the 

30 32 32 Near midn. in t h e ~ e n t  17 Air 14 
31 1 above 0, 3 below 0. 18 20 both above 0. 

U u  z 1766 



L 3.5' J 
Height of the Height of the Vibration OF. 

1hv.  a t  about h thrr. a t  about the pcnd, on 
ia thcmor. in l i e  in the d.  i n  the errhlidcof 0. 

Tent Air Tent Air t h a t  is, half 
1 ~ 6 6  thc arch of ri- 

D e c m b .  d 
bntion.  

31 A t  8'9 PP. M. ther. in the tent a t  0. in the air at 1 belbw O: 
1767 A t  102 P. M.. ditto in the tent at  3 below 0.. in thc air at  p3 below Oi 

Jm, a A t  ih 6' i n t h e  morn. the ther. in t he  {:?' below o. 
A t  oh 45' P, M. ther.. in  the {Air  Tent }above 0. Vibration = r0 1%' 

17 
A t  I I ~  4' P. M ditto in  the 3 3 }  be low0  Vibration = 1 10 A I ~  - 1 2  

C 

. ( 2 At 6h 42' in the morn. ther. in the Tent 9 l  below 0. 
; - . {Air 2?1 

L .  

) , ,:, .. , ,. , ~ t '  r i  'ditto i ibmt io~i  OF the pkndul"m = ' I P , S [ O I ~  each fidc i f  0. 
, , T h e  pendulum~now fwin$ a littlefarther oil the well fide of 0, than 

. ( :  .. . ,, : o n  the eaR fide. ' T h e  clock facis t he  iiorth. , ' ,> , , ,  .. . ~, T e n t  9 i r  rr ' IO'" 7 P.M. 1n the{Air 
. ,  ~ . . .  . - . , . . ,  ~. ' ! , , . i ,  , . 

.: .. ; ,  . , , . . . , ,  , , .. . . . , , " ' ,' '.. . < .  . . .  . ~ ,  ., 1 

. . r, g 1 1 ;  9 ,  ::: . . . . . . ' . . . . 
b .  . . . , ,  , G, i . , 4bdore 0 tile34 :. 39. 39 . .  , ,  1 "  0 ' .  . .. . ,  : . , - ,  

I ~. Pend. now fwiogs rather far- 
5 37- 37 

j 

thcR on the eall fide of 0. 

6 4 9  53 54  I 40 A t  85 P. M. in the 
. , > .  , .  

7 A t  I I ~  P. M. in the tent 25, in the air 26. 
8 28 a t  IO+ P. M. ther. in the tent 22 .  - 

40 40 
{ ~ & d .  fwings 8' more on the "' '351 e,f i  fide of 0. than on thew.  

Tent  42  
12 A t 4  P. M. i n t h c I A i r  44 

'3 42 45 1' 40' T h e p r n d .  [wings ason the 9th. 
14 23 33 33 



- 

Height of  the Height of the 
ther. a t  about h thrr. a t  about d g r l ~  

1 7 ~ 7  inthcmor.in t i e  in the ah, in the 
January T m  Air Tent Air 

16 30 30 39 37 1" 35' T h e  pend, rwlngs as beforh 
Ten t  24 A t  gh  sf P.M. ther. in the{Air 2 I  

~ S t c n t  
1 ~ 1 t 9 ~ ~ * ~ , i z ~  air 43 39 

0 18 33 31 39- 39 
19 25 26 

Tent  21 39 36 At gV 5 P. M. ther. in the f Air 

21 3 9 3 9  40 40' 
T h e  penduluri~ fwings to the 

22 23. 21 "7 27 '., 30' n hfm. . , . . . , ,  . ~ 23 25 23 j z  32 . ,  . ,  , :, 

!. 24 3.2 32 43 ,40: : b0 . 30' ' ~ o u n d j u p t h e  . , . , ~  clock., 
15 32 32 31 ' 30 , . 

26 ' 28 27 
Tent  32 ~ t i h  $ P.. M.,ther. i"he { 

, 32 . . 
. . .  . . ~ .  * ... . .  . , , . . . . . . . . . .~ 

Tent  27. 
3 2, , 2L. 20, , At 4h f P..M-,jh the{, , . 

' , ' I . , : .  , . . Air 2 5  
. .  . : .  , , g ditto . I '  {T.e?t;r~' ; , 

Alr la 
28 11 14 36 32 1'' 20' T h e  pendulum [wings ap before. 
29 35 34. 
0 i d  31 35 I 20 

3%' 32  35 . '  
Tent  36 ~t q h . ~  P-M. in tht{Air 26 

4 I4 10 1' 30' 
Tent  24 ~t ~h P. M. in3ie Air 2% 



Hcieht of the B i s h t  of the 
thcr."at about ,h thrr."at about rh ~ ~ l f  

1 7 ~ 7  inthe mor. m t h c  in the art. in the or nbrrtion. 
Febr. Tent Air Tent  Air 

8 25 24 54 52 lo 35' 
T e n t  33- A t  8h 5 P. M. in the {Ai r  32 

9 32 32 42 4' 
10 41 41 34 35 
1 1  25 25 40 38 I 40 T h e  pendulum fwings as before, 

12 30 29 38 .41 
'3 3'. 3' 3' 3 3  
I.+ 28 24 
15 2 6 2 7  At  4h P. M- in the {z:t ii 

. . 
16 18 io ' .39 48 ~, 

17 25 17. . 28.  28 ~ v . , .. 

'9 39 44 I < .  
, , I .  

tent46 :48 59 o 20ncrr naonEair ,s 
0 22 I4 I2 

r Pend. vibrates abollt il1farlh&on the 

b 28 G9 , 40t . c.+of O,thano!, the W.lidsof 0, as before. 
March I 

2 

3 
4 

10 
12 a t o r i r e  11 
13 ditto 7 
14 

T h e  point of the pendulum 
fwi~rgs fomething farther back 
from the arch (hewing the de- 
grees and minutes) than i t  did 
when it was let up. 

T o o k  down and packed up the 
clock. 






