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XLVIL. Second Paper concerning the Paral-
lax of the Sun determined from the Obfer-
vations of the late Tranfit of Venus, in
which this Subject is treated of more ar
length, and the Quantity of the Parallax
more fully afcertained. By James Short,
M.A. and F.R.S.

Read Dec. 8, I N the laft volume of the Memoirs of

1763. the Royal Academy at Paris for the
year 1761, there is a Memoir by M. Pingré, who
went to the ifland of Rodrigues, and obferved the
tranfit of Venus there; in this memoir M. Pingré
endeavours to determine the parallax of the Sun, by
the obfervation of the late tranfit of Venus, to be
== 10’”’. both by the obferved durations, the leaft dif-
tance of the centers, and by the internal contact at
the egrefs ; and feeems to think that there muft be
fome miftake in the obfervation of Mr. Mafon at the
Cape of Good Hope, particularly with regard to the
difference of longitude between Mr. Mafon’s obfer-

vatory and Paris, becaufe by comparing the obfer~

vation of Mr. Mafon at the Cape with the European
obfervations, he finds the parallax of the Sun, from
thence refulting, to be between 8 and 9/, confe-
quently differing from the determination by the ob-
fervation at Rodrigues when compared with the fame
places. I fhall therefore, in this paper, endeavour

to prove, beyond all doubt, by a comparifon of the
obfervations
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obfervations on this fide of the Equino&ial Line alone,
that the Sun’s parallax is between 8" and ¢”/, and that
this determination is the fame or very nearly the fame,
as when the obfervation at the Cape is compared with
the fame places. I fhall alfo endeavour to prove,
that there 1s a miftake of one minute in time in writ-
ing down the time of the internal contact at the egrefs
at Rodrigues, and that this being corrected, the re-
fults of the Sun’s parallax, by a comparifon of the
obfervation at Rodrigues with the obfervations at the
feveral places on this fide of the Lzze, is the fame with
that which refults from all the reft; and this agree-
ment is alfo an argument that there muft have been
fuch a miftake in fetting down the time of the inter-
nal contact at the egrefs at Rodrigues. I fhall alfo
thew that the parallax of the Sun, determined from
the obferved durations, and from the leaft diftance
of the centers is very nearly the fame as that which
is determined from the internal contact at the egrefs,
though thefe laft determinations cannot be fo much
depended on becaufe of the minute elements from
which they are drawn.

I fhall therefore proceed to compare the obfervati-
ons of the internal contact made on this fide of the
Line only, and from thence determine the Sun’s par-
allax. In order to do this it is neceffary that the dif-
ferences of longitude between the places of obferva-
tion, compared together, be well afcertained : and in
the doing of this, in all places where the ingrefs was
obferved, I have been much obliged to a very inge-
nious method, propofed by M. Pingré in his aforefaid
Memoir, to which I refer; and for the longitudes of
other places I have confulted the Philofophical Tranf-
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actions and the Connoiffance des Temps. 'Thefe diffe-

rences of longitude are as follow,

b
Tobolfk and Abo - - - - - - =3 4 37 Welt.

Bologna - - = = =3 4.7 46 W.
Calcutta - - - - =1 20 38 Eaft.
Cajaneburg - - - =2 42 12 W,
Calmar - - - - - =3 27 32 W.
Cape of G. Hope =3 19 32 W.
Florence - - - = =3 49 3 W.
Gottingen - - - =3 53 35 W.
Grand Mount - - = 0 46 26 E.
Greenwich - - - == 4 33 7 W.
Hernofand - - - =3 21 §5 W,
Lefkeard - - - - =4 51 39 W.
Madrafs - - - - = o0 47 11 E.
Paris - - - - - - =4 23 51 W.
Rodrigues - - - ==o0 20 25 W.
Rome - - - --==3 43 14 W.

* Savile-houfe,Lond.—= 4 33 37 W.
Stokolm - - - - =3 20 41 W.
Tornea - = - - - =2 56 7 W.
Tranquebar - - - =0 46 ¢ E.
Upfal - - = = = - = 3 22 40 W.

I have deviated from the above mentioned method
of M. Pingré in fettling the longitude of Stokolm, by

* The latitude of Sav:le-houfe, London, is = §1° 30’ 50’"N.
The latxtude of F lorence is = 43° 46’ 30" N. and that of Got-
tingen = 51° 31’ 54" N.  The latitudes of the reft of the places
are fet down in my former paper on this fubje&, only that of
Trangquebar fhould be = 11° 30 0",

the
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the ingrefs, becaufe it appears clear to me that there
mutft have been a miftake in the obfervation of the in-
ternal contact at the ingrefs at Stokolm, owing, as I
mentioned in my former paper, to the fmall altitude
of the Sun at the time of the ingrefs: for by com-
paring the times of ingrefs and egrefs obferved at
Stokolm and Upfal, we find that the difference of
longitude between thefe two places is 1/ 39/, and
1’ 59", and as we are fure that the obfervation at the
egrefs, gives the difference of longitude the moft cer-
tain in this cafe, therefore it follows that the error was
at the ingrefs, and it is eafy to prove that the error is
in the obfervation at Stokolm.

To avoid all uncertainty, and to be as clear and
diftin&t as poffible, I fhall fet down, in the following
' table, the obfervation at the egrefs at each place com-
pared, the difference of longitude between each place
compared, the effe& of the parallaxes refulting from
the comparifon, and alfo the effe of the parallaxes
computed on a fuppofition that the Sun’s parallax is
== 8" 5, in order, that if there is any miftake, it may,
the more eafily, be difcovered.

I compare Cajancburg with 18 places, Bologna
with 17 places, and Tobolfk with 18 places, and they
are as follow.

» ’ ” h

¢ N 1 1? &
10 759 Cajan. 2 59C. ] 10 7 59 Cajan. 2 59 C.
038 29=D.M.2 188, osz:D.M.zixU.

—— ey [ reemeesonesesiot pseess

9 29 30 41 9 27 31
9 30 11 Stokolm, 9 28 ¢ Upfal,
h-—-.——- A ———

4X 38

Par, = 8“ 50 Par, = § [{c]
Rr2 10 7
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k 4 1 . i 1’ &
10 7 59 Cajan. 2 59C. | 10 7 59 Cajan, 59 C.
o 22 25 =D.M.2 30A. 0 45 20=D, 9C
9 45 34 29 9 22 39 1 o
45 59 Abo. 9 23 40 Calmar,
25 7] 0o 1 1 7"
Par. = 4. 33 Par, = 8 64
b 7 7 ’ b 7 7 17
10 7 59 Cajan. 2 59C. | 10 7 59 Cajan. 2 59 C.
039 43 =D.M. 2 26 H. 242 12=D.M. 3 44 T.
9 28 16 12 50 II 45
9 28 52 Hernofand. 12 49 23 Tobolfk, .
o o 36 " o 048 :
Par. =9 27 Par, = 6’. eb
b / 1 b ! " ' ! i
10 759 Cajan. 2 59C. | 10 7 59 Cajan. 2 59C.
111 23=D.M. 1 18G. 150 5§ =D.M.112G.
8 56 36 I 41 817 4 I 47
8 19 o Greenwich.

8 58 26 Gottingen.

o I 50

Par, = 61. 25

o 1356

Par. = g 09

h
10 ;59 Cajan. 2'590
1 51 25 =D.M. 1 11S8.H.

o

10 ’755 Cajan. 559 C.

8 16 34 1 48

8 18 22 Savile-houfe.

o 148 u
Par. = 8. 50

2 9g27=D.M.1 4L
7 58 32 I 55
8 o 21 Lefkeard..
o 14 ”
° Par, = 8. 06

10 7



1 " C . { C 7 C ’ C
10 7 59 Cajan. 2 59C. | 10 59 ajan, 2 59 .
1 41 39 = D.M. o 53P. 1 534 =D.M o 29B.
9 26 20 2 6 9 2 25 2 30
9 28 25 Paris. 9 4 54 Bologna..
o 2 5 , 0 229
Par., = 8. 43 Par. = 8. 44
h , h
7 " 1 7 i/
10 759 Cajan. 2 59C 10 7 59 Cajan. 2 59 C.
1 1 .2=D.M.o 13R I 6 st =D.M.o 24 F.
9 657 2 46 9 1 8 2 35
9 9 36 Rome; 9 3 28 Florence.
o 239 o 220

Par. = 8. 14

Par. = ,7’ 68

h

/
10 7 59 Cajen.
4 2 50=D.M.

14 10 49 ° 37
14 11 34 Calcutta,

;.560.
2 22C

C 045 1
Par, = 10. 34

- O 153

h

10 '; 59 Cajan. 2 59C

328 383=D.M.1 oG.M.
13 36 37 I 59

13 38 30 G. Mount.

Par. :él 07

h
'z

1 /
10 7 59 Cajan. 2 59
3 28 21 = D. M. 0 52
13 36 20
13 38 25 Tranquebar.

e————

0 2 §

C.
T.

N
~3

Par. = 8. 36 |

h N
10 /7 59 Cajan. i 5;
1 o

C.
329 23 = D. M. M.

13 37 22

- 159
13 39 38 Madrafs.

0 216 ”
Par, = 9. 71

10 7
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k 4 " .\ R 4 -~
9 4 54 Bologna 0 29 B.

0 27 5;D.M.2 18 S, 025 §5=D.M. 2 21 Up
3T 59 9 29 59 I 52

9 30 8 Stokolm, 9 28 ¢ Upfal, 5

o 1 5[ 17 o I 50 mn
Par. = 8. 65 Par, = 8. 35

v /4 4" h

9 4 54 Bologna o 29 B. 9 4‘. 5’4’, Bologna o 29 B.

043 9=D.M. 2 30 A, 020 14=D.M.1 59 C,

948 3 2 1 925 8 130

9 45 59 Abo, 9 23 40 Calmar.

e 2 '4, " o 128 “
Par = 8. 71 Par. = 8. 31

® 4 y 4 ”

9 4 56 Bologna o 29 B. 9 4 54. Bologna ) 29 B.

025 st =D.M.2 26 H. 347 46=D.M.3 44 T,

2 30 47 I 357 12 52 40 315

o 28 52 Hernofand. 12 49 23 Tobolik,

© I55 ’ ° 317 7
Par. = §. 36 Par. = 8. 58

h

9 5 o Bologna ) 29 B.
0o 549=D.M. 118G,

—————— . e

8 59 11 0 49
8 58 26 Gottingen,

A————

° 0 ”
s Par. = 7. 80

9 :r; o Bologna 0 29 B.
045 21=D.M.1 12 G.

E——————

8 19 39 0 43
8 19 o Greenwich.

o 0 39

——

Par, = é'. 71

94
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) h
7 " 1 i 4 1 ' 1"

9 4 54 Bologna o 29 B. 9 4 54 Bologna o 29 B.

045 51=D.M.1 11SH. ! 1 353=D.M.r 4 L.

819 3 0 42 8§ 1 1 o 35

8 18 22 Savile-Houfe. 8 o 21 Leafkeard.

0 0 41 " 0 0 40 “

Par. = 8. 30 Par. = 9. 71

b s / /1 " b 4 1 / I

9 4 54 Bologna o 29 B. 9 5 o Bologna o 29 B.

036 5s=D.M.o 53 P. 5§ 824=D.M.2 22 C.

8 28 49 0 24
8 28 25 Paris,

o o024 y
Par. = 8. 50

magn—

14 13 24 Is3
14 11 34 Calcutta.

o 1 50 .
Par. = 8. 28

"

9"

h b
Vi s, " 4 s ¢+
9 4 54Bolognao 29 B. 9 4 54 Bologna o 29 B.
4 34 12=D.M.1 oGM, | 4 3355=D.Mo 52 T.
1339 6 o 31 13 38 49 o 23
13 38 30 G. Mount. 13 38 235 Tranquebar.
o o 36 , o 0 24
Par, = 9' 87 Par. = §. 86
'h 4 " 7 s b 4 7" a 4 "
9 5 o Bologna o 29 B. 9 5 o0 Bologna o 29 B.
4 34 59=D.M.1 oM. os5139=D,M.3 5T.
13 39 5 o 3r 9 56 39 2 36
13 39 38 Madrafs. 9 54 8 Tornea.
o 0 21 0 231

Par. = 5. 76

Par. = §. 23

12 49

s}
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12 49 23 Toboltk 3 4. T.
2 18 S,

12 49 23 Toboltk 3 4.4 T.

32041 =D.M,2 18 32240=D.M.2 21 U.

9 28 42 12 9 26 43 I 2

9 30 8 Stokolm. 9 28 g Upfal. 3

o 1 26 " o 126 v
Par, =8. 50 Par, = 8. 80

b s 7" 1 b

12 49 23 Tobollk 3 44 T. | 12 49 23 Tobolk 3 44 T.

3 437=D.M.2 30 A 3.27 32=D.M. 1 59 C.

9 44 46 I 14 9 21 51 I 45

9 45 59 Abo. 9 23 40 Calmar.

o I 13 o 0 I 49 ' "
Par. = 8. 40 Par, = 8. 82

i‘ 1 " B 7 1 -

12 49 23 ‘Tobolfk 3 44 T. | 12 49 23 Tobollk 3 44 T.

321 5§ =D.M.2 26 H. 35335=D.M.118G.

9 27 28 1 18 8 55 48 2 26

9 28 52 Hernofand. 8 58 26 Gottingen.

O I 24 ’ n o 2 38 “
Par. = 9. 02 Par, = 10. 57

’

12 49 23 Toboltk 3 4 4 T.
433 7=D.M.1 G.
8 16 16 2 32

8 19 o Greenwich,

Dumnt———s—

O 2 44 Yz
Par. = 9. 11

h

12 49 23 Toboltk 3 44. T.
4 33 37=D.M. 1 11S.H.

8 15 46 2 33
8 18 22 Savile-Houfe.

o 2 36 "
Par. = §. 66

12 49



h
12 49 23 Tobolfk 3 44 T.
451 39=D.M.1 4 L.

] 57 44 2 40

o 21 Lefkeard.

o 2 )
37 Par, = 8. 34
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12 4§ 2"3 Toboltk ;;, 44 T.
4 23 51 =D.M.o 53 P

8 25 32 2 §1
8 28 25 Paris.

o 2 53
Par. :él 60

h

12 4:; 2”3 Tobolfk é 414 T.
349 3=D.M.o 24 F.
9 020

9 3 28 Florence.

3 20

o 3 8
Par. = ;I. 99

h

12 4:) 2“3 Toboltk é 4'4'. T.
3 4314 =D.M.o 13 R.
9 6 9

9 9 36 Rome.

o

33

327 1t
Par. = 8. 34

h
12 4’; 2'§ Tobollk 3 4:; T.
1 20 38=D.M.2 22 C.

~

I4 10 I 122

14 11 34 Calcutta.

o 1 33
Par, = él 64

. 7 " r
12 49 23 Tobollk3 44 T.

0 46 26=D.M.1 oG.M,
13.35 49 2 44

13 38 30 G. Mount.

0 2 41

Par. = §. 34

h

12 49 23 Tobolfk 3 44 T.
045 9=D.M.o 52 Tr.
13 35 32 2 52
13 38 25Tranquebar

D . ——

o 2 53

Par. =S$. 55
Vor. LIIL

b
12 4.'9' 2l§ Tobolfk é 4’,;. T.

o047 11 =DM.1 o M.
:Z gg gg Madrafs. » 44
RS S
Ss I have
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I have explained the manner of this table in a for-
mer paper on this fubjet to which I refer. I fhall
now fet down the refult from each comparifon in the
following order, that they may be the more eafily

feen.

Sun’s Parallax, Sun’s Parallax.

Sun’s Parallax,

Cajan, and Stokolm == 8. 50 Bolog. and Stokolm = %6 § [ Tobolfk and Stokolm = 8. [

Upfal - -==8. 50 Upfal - - =8. 35 Upfal - - =8.80
Abo - - =17.33 Abo - --=8.71 Abo - - =8.40
Calmar - ==38.64 Calmar - = 8. 31 Calmar - =38.82

Hernofand - = g. 27
Toboltkk - ==g.06
Gottingen - ==z 9. 25
Greenwich - = 9. 09
Savile- Houfe == 8. 50

Lefkeard - ==8.06
Paris - - =28.43
Bologna - =38. 44
Rome - =8. 14

Florence - = 7.68
Calcutta - == 10. 34/
G.Mount =8.07

Tranquebar == 8. 36

Hernofand = 8. 36
Tobollk -==8.¢8
Gottingen =7, 80
Greenwich == 7. 71
Savile-Houfe==8. 30
Lefkeard -==g. 71
Paris - - =8, 30
Calcutta = = 8.28
G. Mount == g. 87
Tranquebar= 8. 88
Madrafs « =< 5. 76
Cajaneburg = 8. 44
Tornea - == 8,24

Hernofand - == g. 02
Gottingen == 10. §7
Greenwich ==g.11
Savile-Houfe == 8. 66

Lefkeard - = 8. 34
Paris - -=8.6a
Florence - ==7.

Bologna « =8. zg
Rome - =18.34
Calcutta - =g. 64

G. Mount -== 8. 34
Tranquebar =8, g5
Madrafs - =9. 54

Madrafs - ==g. 71 Cajancburg = g.07

The mean of thefe 53 comparifons gives the Sun’s
Parallax =— 8"/, 61. _

Rejecing all thofe refults which differ more than
one fecond from the mean of the whole, the mean
of the remaining 45 refults gives the Sun’s parallax
= 8", ;3.

cheé{igg all thofe refults which differ more than
half a fecond from the mean of the whole, the mean
of the remaining 37 refults gives the Sun’s parallax
=8", 57.

The mean of thefe three means gives the Sun’s
parallax — 8"/, 58.

1 thall next compare the obfervations of the inter-
nal contact at the egrefs made at Paris, Greenwich,
Savile-Houfe, Bologna, Madrafs, Grand Mount, and
Tranquebar, with thofe made at Stokolm, Upfal,

1 Tornea,
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Tornea, Cajaneburg, Tobolfk, Abo, Calmar, Her.
nofand and Calcutta. They are as in the following

table.

b ? 4 L s
9 28 52 Hernofand 2 26 H.
4 8 4=D.M.o 51T,

—n————  —

13 36 56 I35
13 38 25 Tranquebar.

o 12 ,
° Par. :7'. g6

b
H

14 11 34 Calcutta 2 22 C.
03429 =D.M,o 51T,

1337 5 13
13 38 25 Tranquebar,

0o I 20 ”
Par, = 7. 47

; 18 4 P . ¢ P
28 27 Paris o 53 P.
1 310=D.M.2188S.

Do ——— ee——

h

8 28 21,,7 Paris o 5I§ P.
1 111=D.M.2 21 U.
9 29 38

9 28 ¢ Upfal.

o 129

o———

x 28

Par, = é" 60

9 3t 37 125
9 30 10 Stokolm.
o I 2% "

Par, = 8. 70

b ’ 7 n
8 28 z',7 Paris o 53 P.
1 27 44=D.M.3 5T

Sl Doy

9 §6 11 2 12

9 54 8 Tornea.

o 2
3 Par, = *’['. 92

h
8 28 27 Paris o0 53 P.
1 19 14 =D.M,2 29 A.

9 47 41
9 45 59 Abo.

0 I 42

1 36

”
Par. = q. 03

h
8 28 27 Paris o 53 P.

h

8 28 2”7 Paris 0 53 P

056 19=D.M. 1 58 C. x 156=D.M.2 26 H,

9 24 46 I 9 3023 133

9 23 40 Calmar, 9 28 s2 Hernofand.

o1 6 y o I 31 "
Par, = 8. 63 Par. = 8. 42

Ss 2 8 28
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»
828 27 Paris o 5‘é P. 9 36 11 Stokolm 2 18 S.
5 44 29 = D. M. 2 22C, 11226 =D.M. 1 12G.
14 12 56 129 8 17 43 I
14 11 34 Calcutta, 19 o Greenwich.
° 122 " o I 15 "
Par, = 7. 83 Par. = 9. 66
b 4 / s b s ’
g 28 g Upfal 221U, 954 8 Tornea 3 5T,
11027 =DM 112G, 137 o=D.M. 112G,
8 17 42 I 9 817 8 I 53
8 19 o Greenwich. 8 19 o Greenwich.
s —
o 118 " o I 52 "
Par. = g. 61 | Par. = 8. 42
b , b
7 17 1 / s rz 1 11
945 59 Abo 2 29 A, 9 23 40 Calmar 1 58 C.
128 30=D.M.1 12G. 1 5 35=D.M.1 12 G,
8 17 2 117 818 3 0 46
8 1; gGreenwich. 8 19 o Greenwich.
o ¥ 31 0 055
Par. = 10. 04 Par. = 10. 16
h h

9 28 51:»: Hemofandé 26 H.
11112=D.M. 1 12G.

8 17 40 I 14
8 19 o Greenwich,
© 1 20

4
Par, =9.20

7 1”

14 1T 31‘; Calcutta 2 22C.
55345=D.M. 112G,

8 17 49 110
8 19 o Greenwich.

)

o I II

Par, = él 62

9 30
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h
9 3o I'1 Stokolm 2 18 S.
112 56 =D.M. 1 115.H.

b ! ” v o
9 28 g Upfal 2 21 U.
1 10 57 =D.M. 1 11S.H.

8 171 8 17 12 I 10

8 18 22 Savnle-Houfe. 8 18 22 Savile-Houfe.

o1 7 " 0o 110 ,,
Par. = 8. 50 Par. = 8. 50

b "

4 2 / i /

954 8 Tornea 3 5 T. 9 45 59 Abo 2 29 A.

1373 =DM1nSH ! 129 o=D.M.1 118H.

816 38 I 54 8 16 59 118

8 18 22 Savile-Houfe. 8 18 22 Savile-Houfe.

0 I 44 o 123

Par, = ? 75

11
Par. = 9. 04

b
9 2:;-410' Calmar xislé C.
1 6 5=D.M 1 1:8.H

—

817 35 0 47
8 18 22 Savile-Houfe.

O 047 4
Par. = 8. 50

h
9 28 5IéHernofand12 26 H.
111 42=D.M.1 11S.H.

8 171 15
8 18 22 Savxle-Houfe

o I 12

——

1
Par. = 8. 16

h

14 11 3’2. Calcutta Iz 22 C.
5 54 15 =D.M.1 115, H.
8171 I 11

8 18 22 Savilé-houfe.

oI 3 )
Par. = 7. 54

b
9 30 10 Stokolm 2 18 S,

4 752—-DM°59M

13 38 2 11
13 39 38 Madrafs.

S ————

o 1 36

O

Par, = 10. 33

9 28
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i

»
9 28 :), Upfal

n

2 21 U. 954, 8 Tornea 315’!‘_.
4 951=D.M.o 50 M. 3 43 18=D.M.o 59 M.
1338 o 122 13 37 26 2
13 39 38 Madrafs. 13 39 38 Madrafs,
o I 38 “ o 212 /4
Par. = 10. 1§ Par, = 8. g0
b / / 1" B 7/ 1 4 17
9 45 59 Abo 2 29 A. 9 23 40 Calmar 1 58 C.
3 51 48 =D.M.o 59 M, 4 14 43=D.M.o 59 M.
13 37 47 I 30 13 38 23 ° 59
13 39 38 Madrafs. 13 39 38 Madrafs.
0 I §I " o I I§ “
Par. = 10. 48 Par. = 10. 80
h / rza / 17 b ’ 1" 4 "
9 28 52Hernofand2 26 H. | 14 11 34 Calcutta 2 22 C.
4 9 6:D.M.059M. 033 27=D.M.o 59 M.

—— Prom———

13 37 58

I 27
13 39 38 Madrafs.

0 I 40 /
Par. = 9. 77

13 38 7 123
13 39 338 Madrafs.

o 1 3[ i
Par. = 9. 32

b
9 3('; 8 Stokolm 2 18 S,
4 7 7=DM.o 59G.M,

———n I——n——

13 37 15 I 19
13 :3; 8 30 G. Mount.

o 115

Par. = §. 07

13 37 1§ I 22
13 38 3oG Mount.

o 115 /"
Par, = 7. 77

9 54
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9 52. s Torneaé '5’ T.
3 42 33=D.M.o 59 G.M.
13 36 41 2 6

13 38 30 G. Mount.

© 149 /
Par. = 7' 35

[3151

/I n /Al
9 45 59 Abo 2 29 A,

3 51 3=D.M.o 59gGM,
1337 2 I 30

13 38 30 G. Mount.

o 1 28

"

Par. = 8 31

b / 17 C] / lé C
9 23 40 Calmar 1 58 C.
4 13 5§8=D.M. o0 59G.M.

13 37 38 ° 59
13 38 30 G, Mount,
o 0 52

17
Par. = 7. 50

b { 17 ¢ 11
9 28 52 Hernof. 2 26 H.
4 8 2:=D.M. o0 59G.M.

13 37 13 127
13 38 30 G. Mount.

o 117 p
Par, = 7. 52

b
14 I §I4.Calcutta:'z 22 C.
o 34 12=D.M. 0 5gG.M.

W——

h

9 36 ‘8 Stokolm 2’ 18’S.
4 6 so=D.M,os5:T.

naapre—— — ————

13 37 2% I 23 13 36 58 I 27
13 38 30 G. Mount, 13 38 25 Tranquebar.
o I 8 1 o I 27 7

Par, = 6. g6 Par. = 8. 50
h / 77 4 IZs h 7 Y;

/ / 'z

g9 28 9 Upfal 2 21 U. 9 54 8 Tornea 3 5 T.
4 8 49=D.M.o 51 T, 342 16 =D.M o 51 T.
12 36 58 I 30 13 36 24 2 I4

13 38 25 Tranquebar.

o 127

Par. = 8. 23

13 38 25 Tranquebar.

0 2 1 "
Par, = 7. 68

9 45
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r / 2 4 i" 4 2 ! t
9 45 59 Abo 2 29 A. 9 23 40 Calmar 1 58 C,
350 46 =D.M.o 51 T. 413 41=D.M.o s1 T,

e et e——— ] ete—

13 36 45 1 38 13 37 21 1

13 38 25 Tranquebar. 13 38 25 Tranquebar.

0 I 40 1 o I 4 N
Par, = 8. 67 Par, = 8. 12

The refults are fet down in the following table.
©'s Par.

Stok.|Upfal. [ Torn.[Cajan.] Tobo.| Abo. |Calm.{ Hern {Calcu. |Mean,
Paris, 8. 70 g. 60 l7l 92, §.43 8. 6o ;- 03 g, 63 g. 42 :7,.33 ’8’.'4.6
g—-;;::r ;‘2-6 9.61] 8. 42! 9.09] 9. 11 10-04.;)-._1:5 ;_-.:o 862 9¢32
;Ji;-l—hufe. é:o 8. 50! 7.75] 8. 50-;6-6 9.04] 8.50] 8. 16 ..7—.5.:1 8.—3;
Bolog::~~ 8 65! 8,135 _E;_.”.; 8_4;.?-;8 8.71l 8.31 ~..’6 8.28 —8-—4.;
Madrafs._ ;:3 10. 15; 8. 90| ;—7—: ‘9-.-5: 10. 48 Io.‘-_SO -9—.;;- 9 32 _9-—&;
Grand Mount, | 8,07} 7.77] 7+ 35 8.07E;. 8. 31 —7'—;0 74 52 ;.;6 :‘7_(.5
'I‘raaneb;:— 8. 50 8,23 _;—-’68 _8-; -;:5 ?.—;7 8. 12 -;.—‘96 ‘7—4-,'7 8_1-7-
Sun’sPar,mean, -8—9—1 ‘8—7-; 8.03 8.66 .8_;; -;—;8 -!:;6 ;—:8 8.co —8—;;

The mean of thefe 63 refults gives the Sun’s pa-
rallax = 8, 63; and if we reject all thofe which dif-
fer more than one fecond from the mean of the whole
the mean of the remaining 49 refults gives the Sun’s
parallax = 8", so.

And if we rejet all thofe which differ more than
half a fecond from the mean of the whole, the mean
of the remaining 37 refults gives the Sun’s parallax
= 8'’, 535 ; the mean therefore of thefe three means
gives the Sun’s parallax = 8"/, 53,

Thus
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Thus by the mean of g3 comparifons the Sun’s
parallax is determined to be == 8/, 58, and by the
mean of 63 comparifons the Sun’s parallax is deter-
mined to be = 8”, 55. The mean of thefe two
means gives 8", 565 for the parallax of the Sun on
the day of the tranfit. -

It may be objeGted, that this determination cannot
be depended on to a very great precifion, becaufe the
greateft difference of the eftet of the parallaxes in any
of thefe comparifons does not exceed 3’ 31”7 : confe-
quently that this is too {fmall a bafe, from which we
can expet any great exactnefs in the determination of
the Sun’s parallax : But if we confider the great num-
ber of comparifons (no lefs than 116), the certainty
of the differences of longitude of moft of the places
of obfervation, and the fiall differences in the refults
themfelves, I cannot help thinking that the force of
this objection is in fome meafure removed ; and that
this determination of the Sun’s parallax, by the ob-
fervations at places on this fide of the Line only,
muft be very near the truch. ‘

In order, therefore, to remove the force of this
objection entirely, let us next confider the obfervati-
on at the Cape of Good Hope, by which we fhall
have a bafe very near three times greater than the
former, and alfo the obfervation at Rodrigues, by
which the bafe is nearly double of the former. But
before I proceed I muft take notice, that, in the Me-
moir, by M. Pingré, before mentioned, the time of
the internal contatt at the egrefs at Rodrigues is fet
down at oh 36’ 49’’.  But in the fame volume there
is an account of M. Pingré’s obfervation fent to the
R. Academy before his arrival in Europe, and the

Vou. LIII Tt _ time
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time of the internal conta& is therein fet down at
oh 34’ 47”. Alfo in a letter from him to the R. So-
ciety, on his arrival in Europe at Lifbon, and dated
the 6th of March 1762, and which letter is printed
- in the Phil. Tranfaétions, vol. LI part I. the time
of the internal conta& is therein fet down at oh 34"
47" true time. In another letter from him at Litbon
to the Royal Society, dated the 14th of March 1762,
the time of the internal contact is again fet down at
ot 34/ 47" true time, and he ends this letter in thefe
words, ¢ Notez que I'attouchement interne des Bords
s’eft faite & ot 34 47 /. Je fais cette remarque, par-
ceque, v la proximité de prononciation, qui dans no-
tre langue eflt entre 30 and 40, celle attouchement fe
- trouvoit marqué 10" plutot qu’il ne devoit I'étre, dans
une copie que j’ai faite pour mon ufage; cette erreur
aura peut etre paflé dans quelque autre copie. Mais,
felon loriginal, il faut abfolument lire o* 34’ 47”.
M. Pingré has no where, that I can find, in the faid
memoir given any reafon for this alteration of the
time of the conta@. If the internal contaét at the
egrefs at Rodrigues happened at ot 34’ 47", and if
this is compared with the fame obfervation at Tobolfk
the parallax of the Sun comes out—=1y"’, 36, 1If the
time of the contact at Rodrigues was at o 35" 477,
and if this is compared with the fame obfervation at
Tobolfk, then the parallax of the Sun is found =
8, 62. Again if the time of the contact at Rod-
rigues was at o 36’ 497, and if this is compared
with the obfervation at Tobollk, the parallax of the
Sun will be found = 9", 93. But to return.

M. Pingré, in his letter to the Royal Society dated
at Lifbon the 14th of March 1762, fets down the
time of the internal conta& at the egrefs at o* 34" 47

5 true
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true time, and with regard to the time of the exter-
nal conta& exprefles himfelf thus ¢ a ot 53/ 18 le
foleil 2 paru pendant 3 ou 4 fecondes. Je n’ai pas
vu le difque du foleil bien fermé, il me paroiffoit un
peu alteré au licu de la fortie de Venus. M. Thu-
illier ne voyoit rien avec la Lunette de 9 peids. Jai
de la peine 4 me perfuader que Venus foit fortie
plutot.” Tt is plain from thefe words that M. Pingré
believed that the external conta& did not happen be-
fore ot 53/ 18”. 'This being allowed, let us com-
pute the duration of the egrefs at Rodrigues, which
we fhall find == 17’ 55”. It follows, therefore, that
the internal conta&t happened at o® 35/ 23”. But
this fuppofes that the obferver could fee the very laft
contact of Venus with the Sun’s limb, the contrary
of which I have fhewn in a former paper on this
fubjet We are therefore certain that the external
conta¢t happened later than o* g3’ 18”, by feveral
feconds, confequently the internal contact happened
later than o* 35" 23" by feveral feconds. Upon the
whole, therefore, we may fafely conclude that there
is a miftake of one minute in fetting down the time
of the internal conta¢t at the egrefs at Rodrigues, and
that, inftead of o 34" 47, it fthould be o 35" 47”.
This fort of miftake has happened feveral times in the
obfervations of this tranfit, but they are eafily difco-
vered.

I thall now proceed to compare the obfervation ot
the internal contact at the Cape, with the obfervation
of the fame contact at Rodrigues and at 20 places to
the north of the Line, and alfo the obfervation at

Rodrigues with the fame 20 places, and they are as
follow. ~

Ttz 9 39
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4

Par. = 8. 91

9 39 50 Cape 6 §cC. 9 39 50 Cape 6 §cC.

259 7=D.M.2 59 R. 1 4 19=D.Mo 53 P.

12 38 57 39 8 35 31 71

12 35 47 Rodrigues. 8 28 27 Paris, !

o 3 10 14 o 7 4' 17
Par. = §. 54 Par. = 8. 56

h

6 39 50 Cape 6 8 C. 9 3(1) 5’<I> Cape 6 §cC.

0 28 14=D.M.o 29 B. 023 42=D.M.o 13 R.

9 11 36 6 37 9 16 8 6 21

9 4 57 Bologna. 9 9 36 Rome.

o 639 4 ° 632 u
Par. = 8. 54 Par. = 8. 74

L7 + LI 7

93950 Cape 6 8C, 9 39 s0 Cape 6 8C.

029 31 =D.M.o 24 F. 03¢ 3=D.M118G.

9 10 19 6 32 9 § 47 26

9 3 28 Florence. 8 58 26 Gottingen7.

o 6 51 o 7 21

Par. = §. 40

Y R
9 39 5o Cape 6 8.
1 1335=D.M.1 12 G.
8 26 15 7 20

8 19 o Greenwich.

© 715

Par, = §. 40

9 3/9 50 Cape é é'
1 14 5=D.M.1 118.H.

— . m——

8 25 45 7 19
8 18 22 Savile-Houfe.

°© 723 /
Par, =8, 57

9 39
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9 3’9 5'0 Cape 6 § C. 93950 Cape 6 8 C.

132 7=D.M.1 4 L. 0 8 o=D.M.r1 59 C.

8 74 12 9 31 50 8 4

8 o 21 Letkeard 9 23 40 Calmar,

o 7 22 . o 8 10 "
Par. = 8. 69 Par. =8 g3

h v u roon h ¢+ u V7]

93950 Cape 6 8 C. 939 50 Cape 6 8 C.

o 2 3_DM226H o 3 8§=D.M.2 21 U,

9 37 27 8 34 9 36 42 8 29

o 28 52 Hernofand. 9 28 g9 Upfal.

o 8 35 " o 8 33 7]
Par. = 8. 51 Par. = 8. 57

; Cape 6 8C. | 93950 Cape 6 §C

9 39 50 ape . 9 39 50 ape .

o 1 9g=D.M.2 188§ o 14 55 =D.M. 2 30 A.

9 38 41 8 26 9 54 45 8 38

9 30 10 Stokolm. 9 45 59 Abo.

o 8 31 9 o 846 /
Par. = 8. 58 Par, = 8. 63

7] h A7

9 39 50 Cape 6 8 C. 9 39 50 Cape 6 8 C,

0 37 20=D.M.2 59 C, 02325=D.M.3 5 T.

10 17 10 7 10 3 15 1

10 7 59 Cajaneburg. 9 54 8 Tornea, 913

[¢] 9 Ix [o] 9 7

Par. = §, 56 |

Par. = §. 41

939
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L 7] 7
939 50 Cape 6 8C,
31932=D.M.3 44 T.
12 59 22 9 52
12 49 23 Tobollk,

° 959 1
Par, = 8. 64

o, .

9 39 5<I: Cape 6 8C.
4 40 10=D.M.2 22 C.
14 20 © 8 30
14 11 34 Calcutta,

o 8 26 , "
Par, = 8. 43

13 39 38 Madrafs,

o 6 55 1
Par, = 8. 28

b s u . u
9 39 50 Cape 6 8 C.
4 5 58=D.M.o 59G.M.

13 45 48 77
13 38 30 Grand Mount.

o 718 ,
Par. = §. 70

I3 45 31 6 59
13 38 25 Tranquebar,

o 6 ,
7 Par. = SI 60

Rodrigues and the following
places compared together.

B P ,
12 3ls 4.; Rodr. 2 5’9 R.
4 326 =D.M.o 53 P.

8 32 21 352
8 28 27 Paris.

o 4 )
33 Par. = 8. 58

h 4+ u . n
12 35 47 Rodr. 2 59 R.
3 27 21=D.M.o 29 B.

9 826
9 4 57 Bologna.

3 28

°© 32 7
Par. = §. 54

13
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iz 35 47 Rodr, 2 56 R. |12 35 47 Rodr. 59 R.
322 49=D.M.o 13 R. 328 38=D.M.o 24 F.
9 12 58 12 9 7 9 323
9 9 36 Rome. 9 3 28 Florence,
o 322 7 ° 34z “
Par, = 8. 94 Par. = 9. 24
12 3/5 47 Rodr. 2 57) R. 12 3'5 47 Rodr. 2 57; R.
33310=D,M.118G. 412 42=D.M.1 12 G.
2 37 4 17 823 5 4 11
8 58 26 Gottingen. 8 19 o Greenwich.
0 4 11 y °© 4 5 ,
Par, = 8. 30 ; Par. = 8. 33
12 35 47 Rodr. 2 59 R. | 12 35 47 Rodr. 3 59 R
. 12 35 47 Rodr. 2 59 R,
41312=D.M, 1 11S8H. ! 4 31 14 =D.M. 1 ZL.
4 10 4 33
8 o 21 Lefkeard. 3

8 22 35
8 18 22 Savile-Houfe.

© 413 1 ] © 412 7,
Par. = 8. 59 Par. = 8. 8x
1; 3§ 4‘; Rodr. 2 59 R 2. 3 Rodr. 2 59 R.
_ . 259R. |12 35 47 odr, 2 59
3 7 7=D.M.x1 59 C. 3 1 30=D.M.2 26 H.
9 28 40 4 58 9 34 17 5 25
9 23 40 Calmar. 9 28 52 Hernofand.
o 5 0 ) Q ;— 77
Par. = 8. 561 5% Par, = 8. 50

12
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h / 17

x , YY)
12 35 49 Rodr. 2 sg R. | 12 35 47 Rodr, 2 59 R.
3 215=D,M.2 21 U. 3 016 =D.M.2 18 S.
9 33 32 5 20 9 35 31 517
g 28 g Upfal. 9 30 11 Stokolm.
o 523 " © §5 20 1
Par. = ¥. 58 Par. = 8. 58
’ 12 h Y VY
12 35 47 Rodr. 2 59 R. | 12 35 47 Rodr. 2 59 R
2 44 12 =D.M.2 30 A. 2 21 47 = 2 59 C,
9 5 35 29 1014 o 55§
9 45 59 Abo. 10 7 59 Cajaneburg.
o 36 1 o 6 I 7
5 Par. = 8. 68 Par. = 8. 57
h s+ wu Rod ISIIR h ' un Rod ///R
12 35 47 Rodr. 2 59 R. 12 35 47 odr. 2 59
235 42=D.M.3 5T, 02025=D,M.344T
I0 o § 6 4 12 56 12 43
9 54 8 Tornea. 12 49 23 Toboltk.
o o 649 /"
557 Par. = §. 33 Par. = 8. 62
7 h s /o
12 3 47 Rodr. z 59 R. 12 35 47 Rodr. 2 59 R.
14'3 3=D.M.2 22 C, 1 7 36=D.M.o 59 M.
14 16 50 5 21 13 43 23 358
14 11 34 Calcutta, 13 39 38 Madrafs.
o 16 o 345 4/
g Par, = 8. 03

Par, = 8. 37

2 35
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A ; 1° Rod 4 n R
32 35 47 r. 2 59 R,.
1 6 5t =D.M.o 50G.M.

—

13 42 38 3 58
13 38 30 Grand Mount,

o 4 8

Par. =8, 85

L7 ¢ u
12 35 47 Rodr. 2 59 R.
1 6 3=D.Mo s T.

———

13 42 21 . 350
13 38 25 Tranquebar,

e —

o 356 .
3 Par. = §. 74

The refults of the Sun’s parallax from thefe feve-
ral comparifons are as follow.

‘Sun’s Parallax,

Cape of ‘G, Hope and Rodrigues == 8. 54.
Paris - o= 8. 56
Bologna - =38. 54
Rome - ==38.74
Florence - =8.91 7
Gottingen - == 8. 40
Greenwich - == 8. 40
Savile- Houfe == 8. 57
Lefkeard - ==8. 69
Calmar - =8,55
Herofand - = 8. g1
Upfal - -==8.57
‘Stokolm - =8.;8
Abo - - ==8.63
Cajaneburg - = 8. 56
Tornea » - ==8, 41
Tobodk - ==8.64
Calcutta « == 8.4
Madrafs - =8.28 ¢
G.Mount ==38.70
Tranquebar == 8. 6o

Sun's Parallax,

Rodrigues and Cape of G.Hope== 8. 54.
Paris » -=8.358
Bologna « =38.354
Rome - ==8.94r
Florence - ==g9.24 7.
‘Gottingen ~ == 8, 30 7.
Greenwich =8.337,
Savile-Houfe= 8. 59
Lefkeard - == 8,81 r,
Calmar « ==8.56
Hernofand - == 8. 50
Upfal « - =8.58
Stokolm - -==8.58
Abo - - =8,68
Cajaneburg = 8. 57
Tornea « = == 8, 33 ¢
Tobokk - =8, gz
Calcutta « == 8. 37
Madrafs - == 8. 03 »¢
G, Mount -==8. 85 r,
‘Tranquebar == 8, 74

The mean of the 21 comparifons with the obfer-
vation at the Cape, gives the Sun’s parallax = 8", 56.
There are only two of thefe 21 comparifons, marked
with the letter », which differ more than 2 of a fe-
cond from the mean of the whole; let thefe be reject-
ed, and the mean of the remaining 19 refults gives the

Sun’s parallax — 8", 56.
Vou. LIIL

Uu
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If we feleét out of thefe 21 comparifons thofe
places whofe difference of longitude may be fuppof-
ed to be the beft determined, the mean of thefe may
be regarded as the moft exa@ determination, viz.
Paris, Bologna, Greenwich, Savile-Houfe, Upfal,
Stokolm, Cajaneburg and Tobolfk; the mean of
thefe gives the Sun’s parallax — 8, 55, and if we
leave out the refults of Greenwich and Tobollk,
which differ the moft from the reft, the mean of the
remaining 6 refults gives it = 8”/, 56 the fame as
before.

The mean of the 21 comparifons with the obfer-
vation at Rodrigues gives the Sun’s parallax — 8"/, 57,
and if we rejet 8 of them, which are marked with
the letter », and which differ more than 2_ of a fe-
cond from the mean of the whole, the mean of the
remaining 13 refults gives the Sun’s parallax 8/, 57,
differing only one hundredth part of a fecond from
that which was determined from the obfervation at
the Cape, and agreeing in a moft furprizing manner
with what was formerly determined by the compari-
fons of the the obfervations at places on this fide of
the Line only, where the bafe was fo fmall, as I faid
before ; a moft convincing proof of the great precifi-
on with which the parallax of the Sun is determined
by the late tranfit of Venus.

We f{hall now enquire into the limits of the error
that may attend the determination of the parallax by
the obfervation of the internal conta&. An error of
1/ 10” of time in the obfervation at Tobolfk when
compared with the obfervation at the Cape, will pro~
duce an error of 1’/ in the Sun’s parallax: and
if we fuppofe an error of 35’ of time in the obfer-

vation
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vation at ‘Tobolfk, and an error of the fame quanti-
ty in the obfervation at the Cape, and both in con-
trary directions, this alfo will produce an error of
only 1/ in the Sun’s parallax. If therefore no greater
error could be committed in the obfervations at To-
bolk and the Cape, we are certain that the compa-
rifon of Tobolfk and the Cape gives the Sun’s paral-
lax fo exa&, that the error does not exceed one fe-
cond from the true parallax. But this is too great an
error to be fuppofed in the obfervations, becaufe I
have thewn, in my former paper, that an error of
only 6” in time was committed in the obfervation of
the conta& by perfons obferving even in the fame
place ; therefore, if we fuppofe an error of 6" of
time in the obfervation at Tobollk, and an error
of the fame quantity in the obfervation at the Cape,
and both in contrary diretions, the error produced
in the parallax by thofe 12”/, will amount only to %
of a fecond, even though we had only thefe two ob-
fervations to determine the Sun’s parallax : But fince
we have a great number of very good obfervations,
made at other places, it follows that the mean of
all thefe, muft give the Sun’s parallax to a lefs error
than 3 of a fecond, and confequently very near the
truth,

In all places where the internal contact at the egrefs
was obferved, and where there were more obfervers
than one, we find a difference in the time of each
obferver ; the obfervation at Greenwich is an excep-
tion to this, as the three obfervers all agree to the
fame fecond, in the obfervation of the contact of
Venus with the Sun’s limb ; which is the more fur-
prizing as they ufed telefcopes of different conftruc-

u 2 tions
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tions and of different magnifying powers. This co~
incidence not only furprized me, but alfo the reve-
rend Mr. Hornfby, now Savilian profeflor of Aftrono-
my at Oxford. MTr. Hornfby went to Greenwich in
the beginning of the year 1762, and on his retarn
told me, that his furprize was at an end, for he had
been informed at Greenwich, that Mr. Green, the
affiftant obferver there, as foon as he judged that the
internal conta@ was formed, called out mow. This
muft certainly have caufed fome difturbance to the
other obfervers, and might poflibly influence their
judgment : and the fa& (as I am informed) was that
each obferver had a fecond watch in his hand, and
they inftantly ftoped their watches, each having his
hand at his watch ready to ftop. This problem,
therefore, is eafily folved, and the furprize at the co-
incidence entirely vanithes; {o that this obfervation
can be looked on as no more than the obfervation of
one perfon, and he too not mueh pracifed in ob-
ferving.  Moreover it is proper I fhould obferve
that another perfon was prefent at this obfervation,

who confirmed the above account.
The very near coincidence of the three obfervers at
Greenwich, in the time of the external conta& re-
mains now to be accounted for. Mr. Green did not
~call out at this time, becaufe he was forbid by Dr.
Bradley, who was prefent, though not in a condition
to obferve becaufe of his bad ftate of health. This
problem therefore may be folved in the following
manner. The obfervation of the external conta&
was undoubtedly more uncertain than the former,
and yet we find two of the obfervers agreeing to the
fame fecond, and the third differing only one fecond
from them. If we attend to the following circum-~
5 ftances,
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ftances, we fhall be immediately fatisfied by them.
Each obferver had a fecond-watch in his hand ; the
three obfervers were at the fame window of the fame
room, one of them on the leads immediately with-
out the window, and the other two within the win-
dow ; therefore each obferver was within hearing and
feeing of each other; confequently the inftant one of
the obfervers ftopped his watch, may it not be pre-
fumed that the noife of the nicking of it might be
heard by the reft? efpecially as there was a profound
filence during the time of the obfervation.

I have thought proper to take notice of thefe fadls,
becaufe feveral perfons both at home and abroad have
exprefled their furprize at this coincidence, and that
fuch an exaCtnefs may not be eftablifhed as a prece-
dent in thefe fort of obfervations ; and becaufe I think
it eflentially neceffary, in all forts of obfervations,
efpecially in one of fo much importance in aftronomy
as this, that every the minuteft circumftance fhould
be particularly related.

We are now to find the limits of the error arifing
from the difference of longitude between Tobollk
and the Cape. 1 find that an error of 1’ 10’ in time
in the difference of longitude between thefe two
places will caufe an error of 1”7 in the-Sun’s parallax.
But as we are certain that this error in longitude
does not take place; therefore we are certain that
the error in the parallax is within one fecond of the
truth. The difference of longitude between the
Cape of Good Hope and Paris is determined, both
by the obfervations of M. de la Caille and Mr. Ma-
fon; the difference of longitude between Paris and
Upfal in Sweden is fettled by the obfervations of Ju-

piter’s
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piter’s firft fatellite, and the difference of longitude
between Upfal and Tobolik is fettled, by the obfer-
vations of the conta& at the ingrefs at both places,
by the method of M. Pingré above mentioned.
Therefore the difference of longitude between the
Cape and Tobollk is very exally fettled, fo exaitly,
that I am perfwaded that the error does not amount
to 5 or 6 feconds. Therefore the error in the paral-
lax arifing from the error of the difference of longi-
tude is extremely fmall, fcarcely amounting to %
part of a fecond. Therefore we are certain that the
error in the fun’s parallax arifing both from the error
of obfervation and the error of longitude does not
exceed 1 of a fecond in the comparifon of the ob-
fervations of the internal contact at Tobolfk and at
the Cape, even though we had no more obfervations
to determine the Sun’s parallax; but the mean of a
great many more muft bring it very near the truth,
I now proceed to determine the parallax of the
Sun from the total durations obferved at different
places. If therefore we compare the durations ob-
ferved at Tobolfk, Cajaneburg, Abo, and Tornea,
with the durations obferved at Madrafs, Grand Mount
and Tranquebar, which give the greateft differences,
the refults of the Sun’s parallax will be as follow.

Tobolfk
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Sun’s Par, Differente of duration,

Toboifk and Madrafs - - = 9. 61 2 50
G. Mount = 8. 33 2 27
Tranquebar = 8. 52 2 40
Cajaneburg and Madrafs — 10. 09 ., 1 49
G. Mount = 8. 00 1 26
Tranquebar = 8. 33 I 39
Abo and Madrafs - - - = 10. 66 7, 134
G.Mount = 8. 33 11X
Tranquebar = 8. 6o I 24
Tornea and Madrafs - - = 9. 20 I 34
G. Mount - = 7. oo 7. I 11
Tranquebar= 7. 50 7. I 24

The mean of thefe 12 refults gives the Sun’s pa-
rallax = 8”, 68, and if we reject four of them,
which are marked with the letter 7, and which diffes
the moft from the reft, the mean of the remaining 8§
gives the Sun’s parallax — 8", 61.

This determination of the Sun’s parallax cannot
be depended on to any great precifion, becaufe of
the {mall differences between the durations compared,
the greateft of which amounts only to 2’ 50", and
alfo becaufe of the fmall number of comparifons. It
ferves only to fhew nearly what is the quantity of the
Sun’s parallax. .

We are now to determine the limits of the error
in the determination of the Sun’s parallax by the du-
rations obferved at two different places. The greateft
difference of duration is between Tobolfk and Ma-
drafs, which amounts only to 2’ 50”/. If therefore

H an
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an error of 20” in time is committed in the obfer-
vations of the ingrefs and egrefs at both the places
compared, this error of 20" in time will caufe an
error of 1’ in the refult of the Sun’s parailax, and
in the comparifons of thofe places where the differ-
ence of duration is lefs, will occafion a greater error,
and therefore the determination of the parallax, by
this method, cannot be depended on to any great ex-
a&tnefs, becaufe of the fmall differences of the dura-
tions compared. In this method, however, we are
free from the uncertainty arifing from the difference
of longitude not being exaétly known.

I now proceed to the determination of the Sun’s
parallax by the leaft diftance of the centers. There
are come to my hands only two meafurements of the
greateft diftance of the limbs of the Sun and Venus,
one at Tobollk and the other at Rodrigues. I fhall
only confider the meafurement at Rodrigues, becaufe
there feems to me to be fome miftake in the meafure-
ment at Tobollk. If we fuppofe the Sun’s parallax
= 8”/, 5, then the apparent middle of the tranfit hap-
pened at Rodrigues at g® 37" 30”. There is a mea-
furement by M. Pingré of the greateft diftance of the
limbs at g* 38/ 13”, which is {o near the middle of
the tranfit that we may fafely take this quantity, viz.
5’ 54”7, 6%, for the greateft diftance of the limbs of
the Sun and Venus, and efpecially as it is marked an
exa&t obfervation. This meafurement, therefore,
gives the apparent leaft diftance of the centers of the

* T all along confider the obfervation of M. Pingré at Rod-
rigues as it is printed, from his own letter, in the Philofophical
Tranfa&ions.

Sun
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Sun and Venus at Rodrigues=19’ 21”7, 4. Suppe~
fing then this meafurement to be exa&, here follows
an irrefragable argument, independent of all other
methods, to prove that the parallax of the Sun is
very nearly = 8", 5. Let us fuppofe the Sun’s pa-
rallax = 10”, and let us compute, by the following
method, the apparent leaft diftance of the centers at
Tobolfk ; from thence we fhall find that the geo-
centric leaft diftance of the centers at Tobollk is
567,416, and by the obfervation at Rodrigues the
geocentric leaft diftance of the centers is = 572”,612,
fo that, on this fuppofition, we have two different
geocentric leaft diftances of the centers, which be-
ing abfurd, it follows that the Sun’s parallax is not
10”7, Again let us fuppofe that the Sun’s parallax
is == 7’’, we fhall find that the geocentric leaft dif~
tance of the centers by the obfervation at Tobolfk
is = §75”, 356, and by the obfervation at Rad-
rigues it is = 569"/, 248. Thus then, again, we
have two different geocentric leaft diftances of che
centers, which being abfurd, it follows that the pa-
rallax of the Sun is not %"/, Again if we fuppofe
the Sun’s parallax = 8" or 9"/, we fhall find that
the fame abfurdity will follow, but in thefe two laft
fuppofitions we fhall find that the differences of the
geocentric leaft diftances of the centers are not fo great
as on the fuppofitions of 10’ and %", it therefore
follows that the parallax of the Sun is lefs than ¢
and more than 8, and if we continue to reafon in the
fame manner we fhall find, that on the fuppofition
that the Sun’s parallax is = 8"/, 5, the geocentric leaft
diftances of the centers feverally found by the obfer-

Vor. LIII, X x vation
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vation at Tobolfk and at Rodrigues is very nearly the
fame, confequently that theSun’s parallax is very nearly
=8, 5. If we purfue this fubje to a greater preci-
fion, and fuppofe that the meafurement of the greateft
diftance of the limbs of the Sun and Venus, taken
by M. Pingré, to be perfeétly exa&t, and compute
on true * principles the apparent leaft diftances of
the centers from the durations obferved at the differ-
ent places in the north (the method of which I fhall
afterwards give) the parallax of the Sun will .come
out as follows, when they are compared with that
meafured at Rodrigues : '

-Cajan, | Calm. ] Tobol. | Torn. ﬁpfal. Stoke. | Abo, lHemo. ’
Rodrigues | 8", 60 | 87/, 58/ 87,65 |8",48 187,60 8", 40| 8,63]8",55

The mean of thefe eight comparifons gives the
Sun’s parallax — 8'/, 56 being thie very fame, as that
which we found before by the comparifons of the
internal:contacts.

Again let us reduee the obferved durations, at the
following feveral places, to the center, on the fup-~
pofition that the Sun’s parallax is = 8"/, 56 as in the
following table,

h

4 1
5 50 9=0bf.Du..
o 8 3=Parallax.

Tobolik. ‘ Cajaneburg. \ Tornea.
»

2
5 48 §3=0bf. Du.
o 9 6=Parallax.

5 4l9 5’4:Obf. Du.
o 8 8=Parallax.

5 58 59=Cent.D. |5 58 2=Cent.D.|5 58 12=Cent.D.

* 1 fay on true principles, becaufe I have reafon to think that
there is a miftake in the method given by M. Pingré in the a-
forefaid Memoir,

X Upfal.



Upfal.

-

4

5 50 26=0bf.Du.

0 7 36=Parallax.

Pts—

5 58 2=Cent, D.
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Stokolm.
h
5 50 42=0bf. Du.
o 7 37=Parallax,

5 58 19=Cent. D,

Abo,
.1

5 50 9=Obf.Du.
0 7 49=Parallax.

5 57 58=Cent. D

Hernofand.
h

5 56 26=0bf.Du.
o 7 39=Parallix.

e — oa——

5 58 s=Cent. D.

Calmar.
h
5 5:) 3I<$=Obf.Du.
o 7 24=Parallax,

—————

5 58 3=Cent. D,

Calcutta,
h

[ 5:: 3g=Obf.Du.
o 7 35=Parallax,

§ 58 11=Cent. D,

Madrafs.
h

5 5lx 4'3::0bf.Du,
o 6 35=Parallax.

bt et

5 58 18=Cent. D,

Grand Mount.
h

5 5; 20=0bf. Du.
o 6 35=Parallax,

5 57 §5=Cent.D,

Abo.
h

5 5; 3,3'=Obf.Du.
o 6 26=Parallax.

S —

5 57 59=Cent. D.

The mean of thefe 12 central durations gives the

mean central duration — 5" 58’ 5

7

; from this cen-

tral duration, we fhall find that the geocentric leaft
diftance of the centers is = §71”, or 9’ 31”7, Let
us compare the above apparent leaft diftance of the
centers meafured at Rodrigues with this geocentric.
leaft diftance of the centers, and we fhall find that
the parallax of the Sun from thence refulting is —
8”, 56 the fame as before. Thefe refults of the pa-
rallax, arifing from the comparifons of the apparent
leaft diftances of the centers, agreeing with the for-
mer determinations of the parallax by the internal
contalts, are a proof of the accuracy of this mea-
furement of the greateft diftance of the limbs made
by M. Pingré at Rodrigues.

Xx 2 There
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There are 12 places at which the total duration was
obferved, three of thefe had a northern parallax of lati-
tude at the middle of the tranfit, the other nine had a
fouthern parallax of latitude; let the apparent leaft
diftance of the centers at each place of obfervation be
found, by the following method, let thefe be com-
pared together, and we fhall have the parallax of the
Sun refulting from them. For this purpofe I have
computed the apparent leaft diftance of the centers at
the 8 following places, and have compared them with
the apparent leaft diftance of the centers at the four
following places, and from each comparifon I have
computed the parallax of the Sun, and they are as
in the following table.

anjm‘. Calm, | Tobol.[Tornes[Upfal. {Stoko.| Abo, {Herno. %:al;a‘r.
Tranquebar [8. 48[8. 45|8. 54{8. 31]8. 48|8. 208. 52{8. 4218. 42
Madrafs - -{8. 79|8. 76]8. 93|8. 6118. 79]8. 50|8. 82/8. 7318. 74
G. Mount -|8. 42{8. 38|8. 4518. 24/8. 42}8. 12/8. 45/8. 353. 35
Calcutta - -|8. 69|8. 6518. 818. 43|8. 68}8. 35[8. 73]8. 61|8. 62
O ’sP.mean.{8. 5918. 56(8. 6818. 4¢l8. 59]8. 29{8. 63|8. 53/8. 53

The mean of thefe 32 comparifons gives the Sun’s
parallax == 8"/, 53. 'This very near agreement with
the former determinations is fomewhat furprizing,
when we confider the {mallnefs of the bafe from
which they are computed, the greateft fcarcely ex-
ceeding 20" of am angle; but we are alfo to confi-
der, that the apparent leaft diftance of the centers
may be found, from the duration obferved, toa very
great exaétnefs, and nothing affeéts the accuracy of
it, but the errors in the obfervation. Let us fuppofe
then that an error, of ¢” in time, happened in eacl}

o
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of the cbfervations of the ingrefs and egrefs, both in
contrary direCtions ; the fum of the errors, therefore,
in each comparifon, will amount to 24" of time ;
this will produce an error of 1’/ of fpace in.the ap-
parent leaft diftance of the centers by computation,
but this error of 1”" cannot produce an error of fo
much as half a fecond in the determination of the
Sun’s parallax. It therefore follows, on the above
fuppofition of an error of 24’ of time in the obfer-
vation, that though we had no other obfervations of
the tranfit of Venus than two of the above total du-
rations, (fuppofe that of Cajaneburg and Madrafs)
yet we fhould have been abloiately certain of the pa-
rallax of the Sun within lefs than an error of half a
fecond, and therefore of courfe it follows, that the
mean of {o great a number of refults muft be very

near the truth.
This determination of the Sun’s parallax, by the

leaft diftance of the centers, is alfo a convincing proof
that there is no miftake in the obfervation of Mr. Ma-
fon at the Cape, as alledged by M. Pingré, and that
there muft be a miftake of 1’ in fetting down the
time of the internal contact at the egrefs at Rodrigues,
notwithftanding M. Pingré, in the aforefaid memoir,
prefers his obfervation to that of Mr. Mafon, be-
caufe, as he fays, that after a ftri& examination of
all the circumftances attending his obfervation, be
could not find any miftake in it, but alfo becaufe be has
proved that no miflake could poffibly be committed. In
this determination of the parallax by the apparent
leaft diftance of the centers, we are not embarrafled
with an exact knowledge of the difference of longi-

tude between the places compared, which therefore
in
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in fome meafure compenfates for the finalnefs of the
bafe.

The fame irrefragable argument, made ufe of in
the apparent leaft diitance of the centers, meafured
at Rodrigues, to prove that the parallax of the Sun
is very nearly =8 ’, 5,may likewife be deduced from
the apparent leaft diftance of the centers, computed
from the total durations obferved at thefe 12 places,
but with more certainty ; becaufe the determination
of the apparent lealt diftances of the centers from
the obferved total durations may be depended on to
a very great precifion, but the fame cannot be faid
with regard to the apparent leaft diftance of the cen-
ters meafured at Rodrigues: For M. Pingré tells us
that he ufed -a very good micrometer fitted to a re-
fratting telefcope of nine feet focus, the object-glafs
of which was but an indifferent one; and we are
very certain, that in meafuring, with a micrometer
of this fort, dark objects on a white field or ground,
if ‘the image is any way indiftin@, the angle meafur-
ed will be lefs than the true angle, and wice verfa
when a bright object is meafured on a dark ground ;
as a proof of this remark, we find that M. Pingré
meafured and found the diameter of Venus, when
on the Sun, = 34", 7, whereas we are certain
that it was above 58”/, and therefore we may prefume
that the meafurements of the greateft diftance of the
limbs might be greater than the true diftance, and as
a further proof of the uncertainty of the meafure-
ments made with this inftrument we find that M.
Pingré makes the diftance of the limbs greateft, fe-
veral minutes after it was paft the greateft.

I fhall
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I thall now produce, at one view, the means of
the feveral determinations of the Sun’s parallax, by
the before-mentioned three feveral methods, which
will contain the fubftance of this whole paper.

17, The mean of 116 comparifons of
the internal contaéts obferved at places to
the north of the .Line only, gives the
Sun’s parallax - = = - = = = = - - - -

2%, The mean of 21 comparifons of
the internal contadts, with that at the} =38. 56
Cape, gives the Sun’s parallax - - - - -

3%. The mean of 21 comparifons of

} = 8. 57

= 8. 563

the internal contadts with that at Rod-
rigues, gives the Sun’s parallax - - - -

4. The mean of the comparifons of} —8. 61
the total durations gives the Sun’s parallax { —

5. The mean of the apparent leaft dif-y
tances of the centers compared with that
meafured at Rodrigues, gives the Sun’s
parallax. = - - - - o m - el oL J.

6. The mean of the apparent leaft dif-
tances of the centers by computation from
the total durations compared together,
gives the Sun’s parallax - - - - - - - . J

The mean of thefe 6 means gives the 8. 6
Sun’s parallax - - - - - - . - == ©. 566

And if we reje& the mean arifing from?
the comparifons of the total durations, |
which is the leaft certain, the mean of [ = 8.557

the other 5 means gives the Sun’s parallax |

L == 8. 56

L — 3, 53

Thus.
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Thus is the Sun’s parallax, on the day of the tran-
fit, concluded to be = 8", g6, and that from three
different modes of comparing together a great num-
ber of obfervations varioufly combined; the feveral
refults fo nearly coinciding that to me it feems im-
poflible, that the mean of them all can err % of a
fecond, and that probably the error does not exceed
++w part of the whole quantity, as the great Dr.
Halley had, many years fince, confidently prefaged %,
and thereupon I cannot but congratulate our age and
nation, particularly this fociety on being enabled,
through the royal munificence, to fend fit obfervers
to the Cape of Good Hope, whofe pofition affords
the largeft bafe, and confequently the fafeft founda~
tion for the truth.

P.S. M. Pingré, in his aforefaid memoir, feems
to think that there muft be fome miftake in Mr. Ma-
fon’s obfervation at the Cape, becaufe by comparing
the obfervations of Jupiter's fatellites made by Mr.
Mafon at the Cape, with thofe made by M. Mefiier
at Paris, he finds the difference of longitude between
thefe two places lefs by 1’ of time, than between
Paris and the obfervatory of M. de la Caille at the
Cape, and therefore imagines that Mr. Mafon’s ob-
fervatory was to the weft of M. de la Caille’s. If
M. Pingré had looked into the map of the Cape by
M de la Caille, he would have feen, that, if Mr.
Mafon’s obfervatory had been 1/ of time to the weft

* Ut junioribus noftris aftronomis, quibus forfan hzc obfer-
wvare, ob minorem ztatem, obtingere poteft, viam premonftrem,
qua immenfam folis diftantiam, intra quingentefimam fuj partem,
rite dimetiri poterint, Ph. Tr. N. ccexlviii. p. 454. ¢

0 d



[ 341 ]

of M. dela Caille’s, it muft have been in the ocean.
I am not at all furprized to fee a difference or error
of 1’ of time in deducing the difference of longitude
between Paris and the cape, by comparing Mr. Ma-
fon’s obfervations with thofe of M. Meffier; for I
find, in the laft volume of the Memoirs for 1761,
a difference of 1’ §”” between M. dela Lande and M.
Meffier in an immerfion of the firft fatellite of Ju-
piter, both of thefe gentlemen obferving at Paris,
owing I fuppofe to the different goodnefs of the tele-
{copes ufed on this occafion, for M. dela Lande fays
that he ufed an 18 foot refratter, the objeGt-glas of
which was tolerably good, and that M. Meffier made
ufe of a very good refle&ter of 30 inches. If M.
Pingré will take the trouble of looking into the Phi-
lofophical Tranfactions, vol. LIL. part I. he will
there find obfervations made at the Cape, and in Sur-
rey-fireet, London, of the immerfions of the firft and
fecond fatellites of Jupiter with refle®ing telefcopes,
of equal goodnefs, ofp two feet focal length, where
the difference of determination of the longitude of
thefe two places, does not exceed one fecond in thofe
of the firft fatellite, and not above 16’/ in thofe of
the fecond fatellite. Mr. Mafon’s obfervatory at the
Cape was about half a mile to the fouth of M. de la
Caille’s, and about 10 or 12 yards to the weft of the
meridian of the fame. :

M. Pingré alfo feems to think that the time fhewn
by Mr. Mafon’s clock was taken from a falfe meridi-
an. When M. Pingré fhall read the account given
by Mr. Mafon of his obfervations at the Cape, which
he fays in his Memoir he has not feen, I am per-
{fwaded he will be fully fatisfied, fiom the many e-

Vor. LIIIL Yy - qual-



[ 342 ]

qual-altitudes taken by Mr. Mafon, that there can be
no doubt of the times of his obfervations being found
from a true meridian.

I cannot leave this fubjec without taking notice of
a remarkable expreflion in the hiftory of the Me-
moirs of the R. Academy at Paris page 96, for the
year 1757. It is there faid that the Englith intend-
ed to fend an aftronomer to North America to ob-
ferve the tranfit of Venus (according to the plan laid
down by Dr. Halley) before they faw the map of the
tranfit by M. de L’ifle, and the authority produced
for this affertion, are the Englith news papers, which,
if they had underftood the nature of thefe papers,
can be no authority at all. I muft therefore, on the
beft authority, inform the gentlemen, who are the
compilers of the hiftory of thefe memoirs, that the
R. Society never once thought of fending an obfer-
ver to North America, even before they faw the map
of the tranfit by M. de L'ifle. _

N. B. In.this paper I have employed the fame ele-
ments as in my former paper on this fubje, except
that in reducing time to fpace I have made ufe of
4/ 0", o3 for the horary motion of Venus in her path.

A method
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A method of determining the apparent leaft diftance
of the centers of the Sun and Venus from the ob-
fervation of the total duration of the tranfit ob-
ferved any one place, and alfo the geocentric leaft
diftance of the centers.

LET BCPL [Tab. XVIL Fig. 1.] reprefent the

ditk of the Sun, L SP the ecliptic,c, OR the
geocentric path of Venus over the Sun, AD the ap-
parent path at any place, to the north of the plane
of Venus’s orbit, S M the geocentric leaft diftance of
the centers, AK the parallax of latitude at the in-
ternal conta& at the ingrefs, ND the parallax of la-
titude at the internal contact at the egrefs, Ab the
parallax of longitude at the ingrefs, and ¢D the
parallax of longitude at the egrefs. It is required
to find SF, which is a perpendicular let fall from
the center of the Sun on the apparent path, and from
thence to find SM the geocentric leaft diftance of the
centers of the Sun and Venus.

If the parallax of longitude at the ingrefs retards,
and the parallax of longitude at the egrefs accelerates,
the total duration will be fhortned by the fum of
thefe two parallaxes of longitude, viz. by A4 and
¢ D, and if we make no allowance for thefe paral-
laxes, the apparent path will appear to have been
BC, confequently a perpendicular from the center of
the Sun on BC will be SE, longer than the perpen-
dicular on the true apparent path by FE. But fince
it is certain that the parallaxes of longitude do not
deprefs or elevate the planet, and only alter the po-

Yy 2 fition
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fition of the planet in a direGtion perpendicular to the
axis of the orbit of the planet, therefore the paral-
laxes of longitude, in time, are, in this cafe, to be
added to the obferved time of the total duration; in
confequence of which the obferved time of total du-
ration, b¢ + A b + ¢D are = to the chord defcribed
by the planet in its paffage over the Sun; and if the
femidiameters of the Sun and Venus are known,
their difference is known, which is = to the line
AS; AF, from what has been faid is alfo known,
therefore S F may be found. But this SF is not the
apparent leaft diftance of the centers, for if we com-
pute the parallax of latitude for the apparent middle
of the tranfit, we fhall find it greater than MF,
which MF is only a mean between the parallaxes of
latitude at the ingrefs and egrefs. Let therefore the
difference between MF and the parallax of lati-
tude computed for the middle of the tranfit be add-
ed to SF, and the fum will be =to the apparent
leaft diftance of the centers nearly ; and if from this
fum we fubtra&t the parallax of latitude, computed
for the middle of the tranfit, the remainder will be
the geocentric leaft diftance of the centers nearly.

A true and more ready method to find the geocentric
leaft diftance of the centers, confequently the ap-
parent leaft diftance of the centers at any place,
where the total duration has been obferved.

Reduce the total duration obferved to the center,
reduce the central {emi-duration, intime, into fpace;
then in the right-angled triangle SM A [Fig. 2.] or
SMa, we have the two fides SA or Sg, and AM

or
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or aM given, therefore the third fide SM may be
found, therefore SM the geocentric leaft diftance of
the centers is found ; and if to SM, we add or fub-
tra&t the parallax of latitude for the apparent middle
of the tranfit, the fum or difference will be the ap-
parent leaft diftance of the centers.

EXAMPLE.

To find the apparent leaft diftance of the centers
at Tobolfk.

The total duration obferved at Toboltk was
5k 48 53" add ¢’ 3 (= to the effe® of the paral-
laxes of longitude and latitude both for the ingrefs
and egrefs, on the fuppofition that the Sun’s parallax
is == 8"/, &) to this total duration, the fum §* 57/ 56"
is = to the central duration, confequently 2b ;8 58
i1s — the central femi-duration : reduce this time in-
to fpace, and it will be found = to 715", 956 =
AM or 2M, and SA or Sz (= difference of the
femi-diameters of the Sun and Venus) =9 16", there-
fore SM will be found = 571", 37 = the geocen-
tric leaft diftance of the centers of the Sun and Ve-
nus. The parallax of latitude, computed on the
above {uppofition of the Sun’s parallax, for the appa-
rent middle of the tranfit at Tobolfk, will be found —
14”, 13, which being added to the geocentric leaft
diftance of the centers above found, the Sum 585", 50

will be the apparent leaft diftance of the centers at
Tobolik,

XLVIIL. An
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