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XLVI. Olfervations of the Tranfit of Venus
over the Sun, June 3, 1769. In a
Letter to the Reverend Nevil Matkelyns,
F.R.S. Aftronomer Royal, from John
Winthrop, Efguire, F. R. §. Hollifian
Profeffor of Mathematics at Cambridge,
in New England.

Cambridge, New-England, Sept. 5, 1769,
REVEREND SIR,

ReadDec. 7, § BEG leave to lay before you my ob-

1756 fervation of the late tranfit of Venus,
the beginning of which I obferved, in this place, with
all the care I was capable of. Our fituation on this
North American coaft, I am fenfible, was not the
moft favourable, as we could fee only the firft part
of the tranfit; yet, I prefume, careful obfervations,
wherever made, will have their ufe in determining
the grand problem of the Sun’s parallax; at leaft,
may ferve as collateral evidences to the capital obfer-
vations.

Our apparatus having been wholly deftroyed by
fire, about five years ago, we have fince procured a
new fet of aftronomical inftruments, made by fome
of the moft eminent hands in London. A clockiv}:y
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Mr. Ellicott, with the pendulum of his invention,
having the bob fupported by levers. An aftrono-
mical quadrant, of 2 feet radius, made by Mr.
Siflon ; and an equal altitude inftrument, by Mr.
Bird ; each having three horizontal wires in the te-
lefcope. A refleting telefcope, of four feet focus;
another of two; and another of 1 foot; fitted with
an obje&t glals micrometer, of 21} feet focus; all
three made by the late Mr. James Short.

I was obliged to remove the clock to another
apartment, for the fake of the tranfit, whichI did
on the 23d of May, when I took fome equal alti-
tudes. By reafon of an almoft continual fucceffion
of cloudy weather till the end of that month, I could
make but few material obfervations afterwards for
regulating the clock. But, happily, the weather
cleared up on the 1ft of June, about noon, and con-
tinued fine for feveral days. As the precife know-
lege of the true time is of the utmoft confequence in
the prefent cafe, I fuppofe a particular account of the
obfervations made for this purpofe, within a few
days of the tranfit, will be moft fatisfatory to you;

and this muft be my apology for the prolixity of the
detail,

Obfer-
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Obfervations for regulating the clock.

following fparfe obiervations.

Equal altitades of the Sun’s limbs,

Very cloudy till noon; the Sun hardly vifible for a minuteat a time; fo that I could make only the

Morning. I. Afternoon{Middle Times © on the meridian,
hoton Kt o 2R
75513 4 0 6 | 1147 39,8 o
equation— 4,2 I 11 57 353
. II. 35,0
o 11 §7 35,3 © onthemeridian  IIL 35,2
N ) Y Mean 11 57 3554
cquagion— 3,9 or, true time of noon
I 11 57 35,6 @ onthe meridian by the clock,
1. : -
82131 33357 | 115739
equation— 3,8
11 §7 35,2 O onthe meridian
L
$2 178 339 51 49 44
O’sup, limb 2 2 49 50 38 4355
3 o 49 28 44
1 6 30 48 58 1 1157 44
low limb z} 7 41 47 46 438
3 852 34635 43,5
Mean 11 57 43,7§
Equation =377__
© onmeridian I 57 40
1L
1) &gy 43 41 44
O’sup.limb 2 12 §8 4z 31 44,5
3 14 9 41 19 11 57 44
C1Y 1439 40 49 44
low.limb 2 15 50 39 38 44
34 77t 3383 44
Mean 11 57 448
Equation =37
© onmeridian

Vor, LIX:

1T 57 494
Z z ’
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1469 Morning.  Afternoon. Middle times.
%nz b/ "horom 2 ¢ on
1
@’sup. limb z} 83542 1945 43:8
37 3654 1833 4358
L1 37 2§ 18 2 | 157 43,5
low.limb 2 38 37 16 51 44
3 3948 31540 | 44
Mean 11 57 4357
Equation =353
@onmeridian 11 §7 40,4
1v. )
.17 84149 13 37 43 © onthe meridian,
©’sup. limb 2 43 1 12 2§ 43 o
3 44 13 11 14 | 11 87 435 L 1157 g0
C 1Y 4445 10 43 44 IL 404
low.limb 2 45 57 - 930 4355 1L 40,4
3 47 10 3 817 435 Iv. 40,2
Mean 11 57 43,4 Meanofall 11 57 40,3
Equation ~32  or, true time of noon by the clock.
@onmeridian 11 57 40,2 '
I '
; 1
» 3o’sup.limb z} v 46 28 g 12
3 47 39 1 11 57 50
1 48 9 7 31 |equat,’ -3;8
low.limb z} 49 20 4 6 20
3

® onmeridién 11 57 46,2

IL.

1 g1 38 4. 2 50
©’sup.limb z} 52 48 251 | 493,
3 53 59 1 40 LI 57 495
Lo, b 54 29
low.limb z} 5540 4 O o 50
3 56 50 ‘ :
Mean 11 57 49575
Equation ~3,74

© onmeridian . 11 57 46
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Motning.  Afternoon. Middle times,
ot ) ot on a 1
.1y 75851 56 46 48,8 O on the mesidian.
®’sup. limb z} 8 o 2 55 35 48,5
3 113 54 34 | 1157485 L 1157 46,2
L ! 53 55 L. 46
low.lxmb'z} 2 54 52 46 50 1 455
3 4 5 36135 50 e
Mean TETETY, Meanofall 11 57 45,9
Equation -3,6. or, true time of noon by the clock.
" T At 4h 1’ thermometer 85%,
. ©onmeridian 11 §7 45,5
L 6
11745 1 10 5t 5
Q’sup..!imb z} 46 12 9 40 56
3) 4723 829 | 1157356
L 1) 47 53 7 59 56
low. limb 2} 49 4 6 48 56
3 5014 4 537 555
Mean 11 57 56~
Equation ~3,6
O onmeridian 11 57 52,4
1L
I .
©’sup. limb z} 7 52 32 3 20 56
3 53 42 2 9 558
1 54 12 1 40 11 57 56
low, limb z} §5 23 4 029 36
3) 5634 35018 | 56
Mean i1 57 56~
Equation =35
© on meridian 11 57 52,5
IIL s
) 7 57 38 58 11 54 © on the meridian.
Q’sup.limb\z} 58 50 57 o 55
3J 8 o 2 549 | 1157 558 L 11 57 5204
1 o 52 55 19 5535 1L 52,8
low.limb z} 1 42 54 8 55 IIIL. 55,7
3 243 35257 | 55 o
Mean_ 11 §7 §51 Meanof all ‘11 57 52,2
Equation “34  or, true time of noon by the clock.

© on meridian

11 57 507

Zz2

Obfervation
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Obfervation of the TRANSIT of VENUS.

1 chofe to obferve the tranfit with the 2 feet te-
lefcope, as I fuppofed moft of the obfervations in
other parts would be made with telefcopes of that
fize; and I ufed a power that magnified go times,
which gave a very diftiné view of the fpots then on
the Sun, Soon after two o’clock, I began to look
on the Sun’s upper limb, where the Planet was to
enter. ‘The firft impreflion I perceived was at
2k 27’ 51”7, by the clock, the Sun being then per-
fe&ly clear. I then refted my eye, which was pretty
much fatigued, to prepare it for the total ingrefs or
interior contact. At 2P 45’ 15”7, I began to be
doubtful whether the internal contact was not formed;
but at 20" was fatisfied that it was paft, the Sun’s
limb being reftored to its integrity, in the place where
it had been interrupted by the Planet. During this
interval of near §”/, there feemed to be a dufkithnefs
in the place of contact ; my idea of which is well re-
prefented by Mr. Dunn’s figure of what he calls the
grey conta®, in Phil. Tranf{. Vol. LIL. Tab. vir,

. 1go.
d By the foregoing equal altitudes it appears, that
the clock was now 2’ 13” 4 too flow. I therefore
ftate the obfervation as follows:

Apparent time.
. h ¢+
[ Firk vifible impreffion of Venus upon the Sun- 2 30 4
Internal contaét 47 30

This time of internal contaé, I think, cannot differ

above 2/ from the truth, and perhaps may not
diffec
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differ 1”7, But about 4” of Venus’s diameter muft
‘have entered upon the Sun before I perceived the im-
preflion. At nine in the morning, I obferved the
Sun’s diameter, in the horizontal direction, to be
1 21 1 parts of the micrometer, = 31’ 33",2.
At 5h 34" 23", the Sun’s north limb was diftant
from Venus’s fouth limb 9 3 of the micrometer, =
6’ 16”52, At st 477 23", 1 found no fenfible dif-
ference ; and the Sun’s north limb was then diftant
from Venus’s north limb 7 141 of the micrometer, =
5 17”,6. This gives Venus’s diameter 58,6 ; and
the leaft diftance of centers 9’ 59”,7. Hence, the
true duration of the ingrefs thould be 18’ 56" ; but
this being here contradted 15/, by parallax, is reduced
to 18 41”7, So that the firlt contad, ftrictly fo called,
happened 1’3 before the impreflion was difcovered ;
and the central ingrefs was at 2h 38’ 5", 'The neareft
approach was nearly, I fuppofe, at st 347,

After Venus was entered upon the Sun, I viewed
her attentively feveral times, with a power of the great
telefcope which magnified 260 times, but could per-
ceive no fuch dufkithnefs round her as I faw at the
internal contadt, nor that imperfect light upon her
difk, efpecially near the centre, which Mr. Dunn
fpeaks of ; neither could I difcover any fatellite. Soon
after fix, the weftern {ky began to be over-caft, fo
that for a confiderable time before fun-fet the Sun
was hid.

I made obfervations for determining fome other
pofitions of Venus upon the Sun; butas they can be
of no fervice in the grand problem of the parallax, F
think it needlefs to fwell this letter, very long already,
with them. I therefore only add, that the latitude of-

this
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this place is ncarly 42> 23" N. and the difference of
meridians weft from London about 4" 44’. But this
may be farther afcertained by the following emerfions
of Jupiter's fatellites, which I obferved with the 2
feet reflector. '

Emerfions of Jupiter’s firlt fatellite.

Apparen; time. | s .
1968 April 25 9 13 52 1769 May14 1019 ¥
May 8 9 27 27 Aug.23 7 31350

June 10 9 37 23

July 3 9 48 54 Emerfion of 21 fecond fatellite.
; June 7 9 1 1§

I fubmit the foregoing obfervations to your candid
acceptance ; and am, with great refpet,

RevEREND SIR,

Your moft obedient humble fervant,

John Wintlirop.
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