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C. The Obfervations of the internal Contact of
Venus with the Sun’s Limb, in the late
Tranfit, made in different Places of Europe,
compared with the Time of the fame Contact
obferved at the Cape of Good Hope, and
the Parallax of the Sun from thence deter-

-wmined. By James Short, 4. M. F.R. S.

Read Dec. g, T N the fummer: of the year 1760, the
1762. I Royal Society refolved to fend fome
proper perfons to proper places of the globe, in order
to obferve the tranfit of Venus, which was to hap-
pen on the 6th of June, 1761. In confequence of
this refolution, they appointed meffieurs Mafkelyne and
Waddington to go to the ifland of St. Helena, and
meflieurs Mafon and Dixon to go to Bencoolen, a fet-
tlement belonging to the Eaft India Company, on
the ifland of Sumatra. Two refleting telefcopes of
2 feet focal length each, with an obje& glafs micro-
meter of 40 feet focus adapted to one of them, an.
aftronomical clock, and an equal-altitude inftrument
were ordered, by the fociety, for each of thofe places.
The munificence of his late and prefent Majefty, pa-

trons of the Royal Society, defrayed the expence.
Mr. Mafkelyne and his affiftant arrived at St. He-
lena in the month of April 1761; but Mr. Mafon
and his affiftant, being detained at Plymouth by an
accident, on their arrival at the Cape of Good Hope
in the month of April 1761, found it was too late
to
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to reach Bencoolen, and therefore refolved to ftay at
the Cape, and to make their obfervations there; and
it was extremely fortunate they did fo, for, by rea-
fon of cloudy weather, Mr. Mafkelyne was hinder-
ed from making the proper obfervations, and in that
cafe, the obfervation of the internal contaé at the
egrefs at Bencoolen, when compared with the fame
obfervation at Greenwich, could have determined
nothing with regard to the parallax of the Sun.

To determine the parallax of the Sun, by mecans
of the obfervations of the internal contact of Venus
with the Sun’s limb, made at two different places,
it is abfolutely neceflary that the difference of longi-
tude between thefe two places be exactly determined.
For this purpofe Mr. Mafon applied him{elf affiduoufly
to obferve the eclipfes of Jupiter’s fatellites, and Mr.
Green, the affiftant obferver at Greenwich, obferved as
many of the fame eclipfes, as the unfavourable feafon
would allow. Dr. Bevis and myfelf likewife obferved
the fame eclipfes in Surry-Street, London. The in-
fufficiency of thefe fort of obfervations in determining
the longitude of places, where accuracy is required, is
well known to thofe who have the practice of them.

By comparing the obfervations of the firft and fe-
cond fatellites made at the Cape with thofe made in
Surry-Street ¥, the difference of longitude between
Greenwich and the Cape, comes out, on a mean,
== 1P 13’ 30", and rejeting thofe of the fecond fa~
tellite, which are always more uncertain than thofe
of the firft, I fix the difference of longitude between
Greenwich and the Cape of Good Hope =1" 13’ 35"/,
which I have made ufe of in the following compu-
tations.

# Vid, Phil. Tranf. vol. L11, part 1. I
n
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In order to afcertain the Sun’s parallax, with more
certainity, I have compared the obfervation of the in-
ternal contat at the egrefs at the Cape, with the ob-
fervations of .the fame conta® ‘made at fifteen diffe-
rent places in Europe. - But, before I proceed any
farther, I thall mention the times of fuch obfervations,
from whence I'had them; and the longitudes of thofe
places, and from whence I likewife had thofe.

Internal Contaltat b /7 /! Bt )
Greenwich - at- 8-19 o from Phils Tranf, Longitude from the Cape == 1 13 35 W. from Phil Tranfadt.

Shirburn Caft, at8 15 10fromditto - - - - . from Greenwich==0 4 1 W, fromditto.
8 15 14 :
Savile.Houfe - at 8 "lg 22 ﬁ'oq ditto e o = o . from Greenwich==0 o 30 W. from ditto.
Lefkeard - . at8 o-21fromditto - < - < - fromGreenwich==0 18 32 W. from ditto. :
Paris - - . at8 28 25fromditto. - - - - - from Greenwich == 0 ' g, 10 E. from Conn, des Tems,
828 29 .
Bologna - - atig 4 §4fromditts = « - - - fromParis - - =036 g E. from ditto,
9 §5-© ) i

Rome - « «atg g 36 from aprivate letter
Drontheim .« atg 1 49 froma private letter
Upfal - - .atg 28 3 from Phil, Tranf,

3 o
Stockolm - - ‘at'g §o' _gfrom ditto - -

30 it .
Hernofand - ut;- 38 53 from Swedith aéls
€almar . - atg 23 4o fromditte. -
Abo - - at®g 45 sg from Phil. Tranf.
Tornea - < atg 5§ gﬂom ditto
Cajancburg - at 10 ' 59 from Swedith altg
Cape of G, Hopeat 9 39 48 from Phil. Tranf. .

9 39 52

= - -fromPads - - =0 40 37 E. from ditto.

- = - from Greenwich=x0 '43 §8 E. from a private letter,
- = -fromParis - - =1 3 10E. from Phil, Tranf,
- - ~-from Paris - - == 3 10 E. from Conn, des Tems.
- = -from Paris - - == 1 2 12 E. from Phil,. Tranf,

- = - frém Stockolm ==o 6 27 W, from Swedifb aéts,
= - ~-from Paris - - ==z 19 17 E. from Phil. Tranf,

== - from Pasis - - ==1 27 28 E. from ditto.

- = -fiom Stockolm =0 39 20 E. from Swedith a&ts,
= = ~fromGreenwich=1 13 35 E. from Phil, Trunf{,

As there were. feveral obfervers gt fome places, I
have therefore fet down the two extreme obfervations,
that I may afterwards take the mean of them.

'One reafon, I apprehend, why the obfervers, even
at the fame place, differ fome feconds in the time of

the conta@, may arife.

from this, that fome of them

~ * In the Phil, Tranfa&ions it is at g* 46’ 59”, but that this
is a miftake, in writing.down the minutes, may be eafily proved.

judged.
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judged of the contact when there was no light be-
tween the limb of Venus and that of the Sun, others
did not imagine the contact to happen, till they loft
a part of the circumference of Venus: I fhall there-
fore fet down the difference between the obfervers, at
the fame place, that an eftimate may be formed of
the limit of this error.

Obfervers at Greenwich - 3 Difference in obfervation = o.
at Bologna - - 4 « - - - - - - = 6.

¥ 5t Paris = = = 6 = =« o = = = - =16,

at Sherburn Caftle 2 - - « -« -« - - = 4

at Cambridge - 2 - = =« = = = == T

at Stockolm ~ =« 2 - - - = = - o= 3

at Upfal - e - 3 - - - - - e =m = 6.

at Tornea - - 2 =« = - - - =« - = I4

at Capeof G.Hope2 - « - « - « == 4
atCarlferona - 2 - = = = = =~ == 6.

The mean, therefore, of all thefe comes out to be
— 6,6, an error that may be committed in judging
of the conta®, even at the fame place.

After having computed the parallaxes of longitude
and latitude, on the fuppofition that the Sun’s paral-
lax was — 8”71, for each of the above places, 1
compared the obfervation at each place with the ob-
fervation at the Cape of Good Hope, and deduced the
Sun’s parallax from each, as may be feen more fully
in the following table.

# M. de 1a Lande, in a letter to Mr. Mafkelyne, fays that
M. de la Caille obferved with a Telefcope of Mr. Dolland’s
conftru®ion, which was not well fitted up; it may, therefore,
be prefumed that there is fome miftake in the obfervation of
M. Maraldi, becaufe bis obfervation is later than that of M. de
1a Caille, and differs fo confiderably from the reft.

I.
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Rt ,I" ” h v 7 T - ! LA 3.
o Cape 6 8 Cape. 9.39 50 Cape 6 8 Cape. 9 39 so Cape. 6 g Cape,
2 33 gs—D I;\/K. 1 11 Greenwichi |' 1 17 36==D, M. 1 1z Shirburn, | T I4 s=D.M. z 1 Smle-houfe.
3 26 1 1 A 8.22 14 7 20 ul 82545 19 P
8 19 ngeenwnch ’ 4! 8 15 12 thrbum - 18 _S_Lg__gg._ Savxle-hou[e o+ 4
7 15 u 7 2 7, 723 N .
Sun’s parallax = 8, 42 Sun's parallax 8, 15| Sun’s parallax = 8, 57
. 5 6.
R+ ¢ B2 o rn h ¢ . s
939 50 Cape 6 § Cape. 939 g0 Cape 6 8 Cape 939 50 Cape 6 8 Cape,
1 32 79=D.M. 1 4 Lefkeard, 14 25=D.M. 54 Paris, o 28 20e=D. M., 29 Bologna.

8 743 g 12 ‘8 35 28 7 7z ) 9 I 30 6 .
8 o 21 Lefkeard 10]'8 28 27 Paris = 4] 6 4 57 Bologna -z
7 22 ) " 6 58 1" 633 o

Sun’s pirallax == 8, 69 Sun’s parallax == 8; 42| Sun’s parallax == 8, 41
. 8. 9:
h ¢ o 7 o Rt .. h ; 9 P
9 39 50 Cape 6 8 Cape, . 9 39 500 Cape 6 8 Cape. 9 39 50 Cape 6 - 8 Cape,
0 23 48=D.M. 13 Rome. 029 32=D.M, 2 38 Drontheim, | © "3 15=D.M, 2 21 Upfal,

916 2 6 21 9 10 18’ T 46 “” 93 35 8 29 “
9 9 36 Rome - 5 9 1 ag Drontheim - 17| 9 28 6 Upfal =0
6 26 . 8 29 ” 8 29 "

:Sun’s parallax == 8, 61 Sun’s parallax == 8, 23 Sun’s parallax = 8, 50
10. 11, 12,

h *+ o h . Vo h .. Lo

9 39 50 Cape 6 3 Cape, 9 39 5o Cape 6 8 Cape 939 50 Cape ~ 6 8 Cape,

o 1 15=D.M. 2 18 Stockolm. | 0 "2 13=D.M. 2 26 Hernofand, | 0 "7 42==D.M. x 59 Calmar,

9 38 35 g 26 ,9337 o328 :
9 30 10 Stockolm -1 52 Hernofand o}~ 11{-9 23 40 Calmar +2:x
8 25 } " 8 45 » 8 28 P

Sun’s parallax == 8, 4.8H Sun’s parallax == 8, 68 Sun’s parallax == 8, 86
I3 . .
hr o 3: S n I4 A 15 )
939 50 Cape 6 3 Cape, 9.99 S0 Cape 6 # Cape 9 39 50 Cape 6 § Cape.
o 14 52=D.M, 2 30 Abo. {023 3=D.M., 3 5 Torneai o 38 55—-D. M. 2 59 Cajaneburg.
9 54 42 8 38 oto 2 53 913 L1017 85 %
9 45 59 Abo == 5| 9 s4 8 Totnea #}28}10 8 59 Camneburgh o 11
8 43 _ " t 8 45 . o 8 56 »
Sun’s parallax == 8, 58 Sun’s parallax = 8, o7 Sun’s parallax == 8, 33

Vor LII

4K

I thall
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T thall explain this table by the example of the
obfervation at Greenwich compared with the obfer-
vation at the Cape, which is the firft in the table.

9" 39/ 50" is the mean of the times of the inter-
nal contact obferved at the Cape, 1" 13’ 35" is the
difference of longitude between Greenwich and the
Cape, this being fubftratted from the time of the ob-
ferved conta@® at the Cape, leaves 8b 26’ 15" for
the time the obfervers at Greenwich fhould have
feen the conta&, if there had been no parallax of
Venus; fubtraling therefore the time of the obferv-
ed contac at Greénwich from this time, the remaind-
er, 7’ 15" is the effe¢t of the parallaxes of longi-
tude and latitude at the two places of obfervation.
But the effe@ of thefe two parallaxes at the Cape,
on the fuppofition of the Sun’s parallax being = 8" 1,
is = 6’ 8", by which quantity of time the obfervers
at the Cape fthould have feen the internal contaét later.
than at the center of the earth : and the effet of the
fame parallaxes at Greenwich is = 1’ 117/, by which
quantity of time the obfervers at Greenwich fhould
have feen the internal conta@ fooner than at the
center of the earth. The {um therefore of thefe two
quantities is = %’ 19"/, by which quantity of time
the obfervers at Greenwich fhould have feen the in-
ternal conta& fooner than the obfervers at the Cape
in abfolute time, had the Sun’s parallax been =8/ ..
But the difference in abfolute time as found by ob-
fervation, as above, is only =7’ 15/, therefore the
Sun’s parallax, by fuppofition, viz. 8", s, is to'the
parallax of the Sun found by obfervation, as 7’ 19"
isto 7’ 15”7, which gives 8", 42 for the Sun’s paral-
lax, on the day of the tranfit, by this obfervation,

which
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which numbers and refult aré fet down in number
1ft. and fo of all the reft in the table,

By taking a mean of the refults of thefe fifteen
obfervations, the parallax of the Sun, on the day of
the tranfit, comes out = 8", 47, and by rejecting
the 2d, the 8th, the 12th, and 14th refults, which
differ the moft from the reft, the Sun’s parallax, on
the day of the tranfit, by the mean of the eleven
remaining ones is — 8”, §2.

We have received from Sweden feveral obfervations
of the total duration of the tranfit from the internal
contact at the ingrefs to the internal contact at the
egrefs, and alfo the obfervation of the fame duration
by M. Chappe at Tobolfk in Siberia, and by feveral
perfons in the Eaft Indies: but the differences between
thefe durations are too fmall to determine with any
accuracy, the Sun’s parallax from them, by compar-
ing the duration at one place with the duration at
another place. The greateft difference between them,
and the duration at Tobolitk (which is the leaft) a-
mounting only to 2’ 5o’/, and the leaft difference
amounting only to 1/ 4//: in which {mall quanti-
ties the unavoidable errors of obfervation muft bear
a confiderable preportion, and yet by comparing fif-
teen total durations obferved at different places with
the total duration obferved at Tobollk, I find the
following refults of the Sun’s parallax from each
of them,

Cajaneburg



[ 618 ]

Cajaneburg = ’9’ 50

Calmar - - = g9 oo

Calcutta- - = ¢ 50

Hernofand = g9 30 The mean of thefe fifteen
Abo - - - = 8 75 refults gives the Sun’s
Stockolm - — 11 00 —| parallax—9", 56;andif
Stockolm - = 10 7§ =—| we reje& four of them,
Upfal - - -= 7 23 } which differ the moft
Upfal - - .= 6 70 from the reft, the mean,
Upfal - - -= ¢ oo of theremainingeleven,
Tornea - - = 12 00— gives the fun’s parallax
Torne2 - - = 14 co —| = §%, 69.

Madrafs - = ¢ 70

G.Mount -= 8 30

Tranquebar = 8 75

However, on calculation by another method, I
find fo great an agreement between them, on the
fuppofition that the Sun’s parallax is = 8" %, that I
have determined the Sun’s parallax from them alfo, as
a corroboration of the Sun’s parallax being very nearly
the fame as found by the obfervations of the internal
contact; and this is done in fuch a manner that each
cobfervation of the total duration, at any one place,
determines the Sun’s parallax independent of any ob-
fervation of the fame duration made at any other
place, and in which an exact knowledge of the lon-
gitude, of the latitude, and of the time at the place
of obfervation is not required ; all that is neceffary to
be known is the time of duration from the internal
contact at the ingrefs, to the internal contat at the
egrefs, and that the clock moved equably during the

5 interval
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interval of the contads, and that the leaft diftance
of the centers of the Sun and Venus, as feen from
the center of the earth, is alfo known.
The method I have followed, in this enquiry, was
by finding the total duration at the center of the
earth: in order to find this, it was neceflary to know
the leaft diftance of the centers of the Sun and Ve-
nus as feen from the center of the earth. By the mea-
furements of the diftance of the limb of Venus from
the Sun’s limb taken at Savile-Houfe, and alfo by
the like meafurements taken by Mr. Haydon at
Lefkeard, I found, on the above fuppofition of the
Sun’s parallax, that the leaft diftance of the centers,
as feen from the center of the earth, was —=¢’ 32",
The total duration, therefore, at the center of the
earth was gt 58’ 1”7, I have compared the feveral
obfervations of the total duration with this central
“duration, and from each I have determined the Sun’s
parallax, as may be feen more fully in the following
table. I have inferted in this table the alteration of
duration by one fecond of the Sun’s parallax at each
place, by which may be feen the quantity of error
in the determination of the Sun’s parallax arifing from
any quantity of error in the obfervation.
- The times of the total duration at thofe different
_ places 1 have taken from the Phil, ‘Tranfa&ions ; only
thofe of Calmar and Cajaneburg I have taken from
the Sweedifh acts ; the internal conta& at the ingref(s
at Cajaneburgh, in thofe acts, isat 4» 18/ 5”/, where-
2s it fhould be at 4 19’ 5, as may be eafily proved,
this being an crror in writing down the minutes,
‘which has happened more than once in thefe obferva-
tions, occafioned by the hurry of writing down the
times of the obfervations. The obfervations in the

Eatt
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Eaft Indies I'have taken from letters fent by the Eaft
India Company to the Royal Society. Ihave alfo been
obliged to make a correction of the minutes in -the

obfervation at Tranquebar and at the Grand Mount, a
place about 8 miles to the S. Weft of Madrafs.

I. 2.

. . . 6. 7. 8.
Cajaneb. [Calmar, {Calcutta. Hemof.\ Abo, Tobolﬂ(.‘StockolmlStockolm

PR ' | NPT | R S , b, ul —
3 ‘1ls <8 ‘1|5 s8 3|5 58 x5 g8 ¥5 58 fs 58 15 g8 3j==Duration at the centre of the earth,
5 58 s 5 57 21) 73] 736 5 57 46 "9 3| 7 381" T 34/= Effe€ of parallaxes, from a parallax of 8//, 5.

== Duration from a parallax of 8", 5 of the Sun,
49 56{5 50 4<|5 50 31ls 50 255 g0 1515 48 §B|5 50 27 5 50 27 ion from a p 55
. 2 43 ;_5 50 3¢|s 50 36|5 50 265 50 gls 48 So|5 50 455 50 44:: Duration obferved. .

— p— X < 1 —6 —3 - 4+ 18 o = Diff, of obfervation and a parallax of 87/, 5.
90 48 0° 44 29° 307 4° 4| §°43] 26° 50] 3° 24" 3° 24';=.altitudeof the Sunat ingrefs without refraftion.

57" 52 53, sS4 557 64" 54| 54— Alteration of Duration by 1’ of (s parallax,
87 ,c3l 8,521 8,4¢| 87, 480 87,611 87,63 87, 16] 8”,22]|— Parallax of the fun from the obfervation.

0. | ro. | rr. |12, | 13, | 14 | 15. | 16.
Upfal, | Upfal. | Upfal. [Tornea, | Tornea, |Madrafs.JG.Mount Tr

Ry Lh o oL s h v ho., S, 7 T .
558 1}s 58 15 58 15 58 15 58 x|y 58 1l5 58 1|5 58 x — Durationat the center of the earth, ,
733 7330 733 8 4| 8 7| "6 33| "6 33" "6 24— Eficlt ¢f parallaxes, from a parallax of 87, 5.

s so 28]5 50 28)5 50 28|s 49 54\5 49 S4|5 51 28[5 51 28,5 51 37 — Duration from a parallax of §°*, 5 of the fun,
5 50 7|5 50 2|5 50 36i5 50 o5 S0 21ls 5T 43]5 § 20|5 §1 33— Duration obferved.
— 21] = 26] — 2| 15 o 27 + 15l — 8| — 4!— Diff. of obfervation and a parallax of 8", 5.
3°29 ] 3° 297 3°297 -9° 33" 9°33°) 29° 27 29° 25| 28° 44 == Altitude of the © at ingrefs without refration.

.l

54" 547) __sa’l 57! 57l 46"l  46’’|  4%’’|= Alteration of duration by 1’" of s parallax.
8", 8g] 8”98 “ys54] 8"7,24] 8", 03] 8,19 8", 67] 8", 59]== Parallax of the Sun from the obfervation,

‘This table explains itfelf. If we, therefore, take
the mean of the Sun’s parallax arifing from each of
thofe fixteen total durations, it will be found — 8"/,
48, and if we reje& the obfervations of number
7th, 8th, gth, 10th, 12th, 13th, and 14th, which
differ the moft from the reft, the mean of the nine
remdining ones gives the Sun’s parallax —=8”/, 53,
agreeing, to a furprizing exactnefs, with that found

4 by
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by the obfervations of the internal contact at the
egrefs.

The obfervations at Tobolfk and Cajaneburg 1 look
upon as very good ones, they differing in the total
duration only fix feconds; this error in obfervation,
from what is gone before, may be very eafily allowed.
The obfervation of the internal contact at the ingrefs
at Stockolm is, Ibelieve, too foon, and the uncertain-
ty of this obfervation may be eafily granted, when it
is confidered, that the Sun was only 3 or 4 degrees
above the horizon at that time, and we find a differ-
ence of 22’/ between the obfervers at Upfal, where
the fun was about the fame altitude. This, I appre-
hend, was owing to the undulation on the limb of
the Sun, occafioned by the vapours near the horizon :
but the fame reafon cannot be given for the obferva-
tion at Tornea, where the Sun was about 10? degrees
high, at the time of the internal contal at the in-
grefs, unlefs there was an undulation at that altitude
alfo, which may have been the cafe, though not
mentioned. I have reafon to believe that the error
of obfervation at Tornea is at the egrefs, where in-
deed the two obfervers differ confiderably.

The parallax-of the Sun being thus found, by the
obfervations of the internal contact at the egrefs,
= 8”/, 52 on the day of the tranfit, the mean ho-
rizontal parallax of the Sun is == 8", 65.

I cannot help taking notice on this occafion, of a
method employed by fome aftronomers, of determin-
ing the diameter of Venus by the duration of the
egrefs over the Sun’s limb : for I am fully fatisfied,
that the beft eye, affifted by the beft telefcope,
and in the beft and cleareft air, could not fee the

very
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very laft contact of Venus with the Sun’s limb, but
muft have loft fight of it feveral feconds before fhe
really had left the Sun’s limb ; and this will the more
plainly appear, when it is confidered that every fecond
of the diameter of Venus took up about 19” of
time in pafling over the Sun’s limb. And to fhew
this further, and in a ftronger light, I fhall mention
the following particulars. Mr. Canton meafured the
diameter of Venus, and found it = 58"/, but by his
duration of the egrefs, the diameter of Venus is
= 57/, §: the fame diameter was meafured by my
felf at Savile-houfe, and found = 59", but by the
duration of the egrefs obferved there, the diameter of
Venus is = 58”,6. Mr. Mafon alfo at the Cape
meafured the diameter of Venus, which he found
== 59/, 4, but by his duration of the egrefs her dia-
meter is found = 57”/,0: and therefore I muft con-
clude that the diameter of Venus, found by the du-
ration of the egrefs, muft be always lefs than the
true diameter for the reafon given above. And, fince I
am upon this fubje, I thall likewife mention the times
of duration of the egrefs from feveral diameters of
Venus. If the diameter of Venus is fuppofed = 577,
then the duration of the egrefs at London fhould have
been =18/, ¢’’; if the diameter is = 58", then the
duration at London will be found — 18’ 28/; and if
the diameter is = 59’/ then the duration of the egrefs
at London will be found =18’ 47"/, The diameter
~of Venus being = 59’/, and the diameter of the
Sun = 31’ 31”5 the duration of the egrefs at Stock-
olm is = 18’ 43"/, at Paris — 18’ 45", at the Cape
of Good Hope = 18’ 8"/, and at Rome 18’ 38”.
The duration of the egrefs at this laft place was ob&
ferve
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ferved = 18’ 317, and if we fuppofe the diameter
of Venus = 58”7, and the diameter of the Sun
== 31/, 33"/, the duration of the egrefs at Rome will
be f%)und =18’ 18”, which duration being lefs than
the obferved duration, it, therefore, follows that the
diameter of Venus was more than 58" on the day of
the tranfit, and the duration of the egrefs 4t Paris,
obferved by M. dela Lande and P. Clouet, by Mr.
Mallet and Mr. Bergman at Upfal, by M. Chappe at
Tobollk, and by myfelf at Savile-Houfe, prove the
fame thing. ,

Obfervations of the tranfit of Venus and Mercury
over the Sun have been reckoned by aftronomers
(if the Sun’s parallax is known) as very proper to
‘determine the differences of the longitudes of the
glaces of obfervation, even in many refpets prefera-

le to the obfervations of Jupiter's fatellites. I fhall
therefore fet down in the following table the longi-
tudes from Greenwich obfervatory of the different
places, where the late tranfit of Venus was obferved,
drawn from the faid obfervations.

Vor. LIIL ¢ L Places.
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 Places. Longitudeintime|  Latitude.
' ) it ¢ w ‘
: - [a "

Greenwich Obfervatory -joo 0o 00 | 51 28 37 Northr,
Shirburn Caftle - - --| o g 47 Weft.] 51 39 22 N..
Lefkeard, Cornwal - -} 0 18 47 W. }'50 26 55 N,
Paris - - - - - <§o ¢ 10 Eaft. } 48 50 14 N.
Bologna, Italy - - -l 045 15 E. 44 29 36 'N.
Rome = - - - - -1049 38 E. |41 53 54N,
Drontheim, Norway - -| 0 44 16 E. 63 26 10 N,
Upfal - - - - - - ri1o16E. 59 51 50 N..
Stockolm - - - - -1 12 37 E. 59 20 30. N.
Hernofand - - - -l 171 7E. 16038 oN.
Calmar -~ - - - -1 528 E. [5640 30 N,
Abo ~ - - -« - -/ 12818 E. 6o 27 o N.
Tornea - - - - -| 1 36 44 E. 65 50 50 N.
Cajaneburg - - - -1 1 51 47 E. 64. 13 30 N..
Tobelfk, Siberia ¥ - -} 4 32 52 E. |58 12 22 N,
Madrid - - - - -lo1326W. |40 25 o N.
St. John’s, Newfoundl. 4y 3 31 12 W. {47 32 o N.
Madrafs - - - - -] 520 10E. 13 8 o'N.
Rodrigues - - - - -] 4 12 34 E. |19 40 40 Souths
Cape of Good Hope - -| 1 13 3t E. 133 55 42 §.
Calcutta, Bengall - -| 5 53 44. E. 22 30 o N.
St. Peterfburgh - - -] 2 129 E, 59 56 o N.
Tranquebar - - - -[ 518 8E 10 §6 o N.
Pondicherry - - - -} 5 15 50 E. 11.56 30 N..
Kingfton, Jamaicat - -| § 6 52 W,
PortRoyal, Jamaica - -l 5 7 2 W.

§ If the obfervation at Savile-Houfe is compared
with the obfervation of M. de la Lande at Paris, the
difference of longitude between the royal obfervatories
at Greenwich and Paris is =9’ 16”.

* The latitude of this place was fent to the Royal
Society, but no longitude of it, and therefore the in-

- ternal conta& at Tobolfk could not be compared \:r}i‘th
at
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that at the Cape of Good Hope for the purpofe of
the Sun’s parallax.

4 Mr. profeflor Winthrop went, at the expence
of the province of Maffachufet’s-Bay, to St. John's
in Newfoundland, to obferve the tranfit of Venus,
which he did with great care, and as much exaltnefs
as the low fituation of the fun at that time would
permit. ‘The internal contact happened there at
4" 47’ 17”7. He had no other way of determining
his longitude from Greenwich, at that time of the
year, but by taking the diftance of a ftar from the
Moon, which gave him 3k 20’ 56" for his longitade
from Greenwich, and therefore his obfervation of the
internal contat could not be compared with the fame
obfervation at the Cape.

t The longitude of Kingfton in Jamaica is deter-
mined by the obfervation of the tranfit of Mercury
over the Sun on the 25th of O&ober 1743 O. S.
mentioned in the Phil. Tranfa&ions: the effe® of
the parallaxes is confidered, and here included.

he longitudes of Tornea and Madrafs are deter-
mined from the contact at the egrefs, becaufe I have
good reafon to believe that the obfervation at the egrefs
at thefe two places was not corre@®, and the obferva-
tion of the contatt at the ingrefs is more certain than
that of the egrefs, and the obfervers at the ingrefs at
thefe two places agree to 2.
- The elements 1 made ufe of in the preceding cal-
culations are

The Sun’s diameter - - - - - - = o 3; 3/;

The diameter of Venus - - - - - =o0 0 §9

The horary motion of Venus iny__ g
her path = = = = - - -« - _}_...o 359°

4L 2 The
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The angle of the orbit of Venus — 8 o L
with the ecliptic - - - - - - ».}_:""" 30 10
The diftance of the centers of the
Sun and Venus as feen from thc}:: o 9 32
center of the earth- - - - - -
The difference of the parallaxes
of the Sun and Venus - - --,A} =0 o2nL35

I thall now give the method I followed in thefe
calculations. -

In Tab. XTX. Fig. 1ft. Let F G reprefent the ho-
rizon, ZV H avertical circle pafling thro’ the center of
Venus, PVR a citcle of declination, BV a circlé of
latitude, E C the ecliptic, O VN the orbit of Venus,
VL the parallax of altitude, VN the parallax of
lo gitude, LN the parallax of Latitude, ZVP the
angle of the vertical with the circle of declination,
BVP the angle of the equator with the ecliptic,
ZV B the angle of the vertical with the circle of
latitude, EV O the angle of the orbit of Venus with
the ecliptic, ZV O the angle of the orbit of Venus
with the vertical, ZP the complement of the lati--
tude of the place, VP the complement of the decli-
nation of the planet, ZPV the horary angle or dif~
tance of the planet from the meridian, ZV the com~
plement of the altitude of the planét.

In the triangle ZPV, the fides ZP and PV and
the angle ZPV are given,. therefore the angle ZVP
may be found, and alfo the fide ZV, and as th¢ par-
allax of altitude is to the horizontal parallax as the
cofine of the apparent altitude is to the radius, there-
fore LV is found. BV P added to or fubtracted from

ZVP, as the nature of the cafe requires, leaves the
; angle
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angle ZVB; the angle ZV B fubtracted from BVO
leaves ZV O —=to the angle of the orbit of Venus
with the vertical, ZVO =LVN.- Therefore in
the right-angled triangle LNV, the angle LVN be-
ing given, and the fide L'V, the fide VN, = the par-
allax of longitude, and the fide L N, = to the paral-
lax of latitude, may be found. The parallax of lon-
gitude is reduced to time by knowing the horary
motion of Venus in her orbit or path. Thus the value
of one fecond of longitude is known in time. But
to reduce the parallax of latitude to time, in Fig. 2d.
Let ECP reprefent the ecliptic, Or B the path, of
Venus over the Sun as feen from the center of the
earth, LR D the path of Venus as affected by paral-
lax at any one place, Cr the neareft diftance of the
centers of the Sun and Venus as feen from the cen-
ter of the earth, CR the neareft diftance of the
fame centers as feen from the place of obfervation,
R7 or NV the parallax of latitude, CS the Sun’s
femidiameter, VS the femidiameter of Venus, N«
the difference of the femichords »v and RV, CV
and Cov — the difference of the femidiameters of
the Sun and Venus.

In the right-angled triangles C72 and CRV, two
fides are given, therefore the other fides 7w and RV
nmay be found the difference of thefe two fides N«
being reduced to time, by the horary motion of Ve-
nus in her path, will give the time anfwering to the
parallax of latitude. The parallax of longitude being
added to or fubtratted from the Parallax of latitude,
as the cafe requires, will give the retardation or acce-

leration of the conta& at the place of obfervation,
after
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after or before the conta& as feen from the center of
the earth.

In all the above calculations, 1 have confidered the
place of Venus, with refpect to the center of the
Sun, both in right afcenfion and declination; and I
have negle@ed the fra&tions of feconds in the refults
of the parallaxes of longitude and latitude, and I have
always taken the fecond that was neareft to the frac-
tional part.

I take this opportunity of acqudinting the Royal
Society, that I have, by means of an achromic ob-
ject-glafs micrometer of 4o feet focus adapted to a
refleting telefcope of two fect focal Length, meafured
the leaft and greateft diameters of the Sun, 4nd I find
the apogeal diameter = 317 28", and the perigeal
diameter == 32" 33 /.

ClI. .Some



