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LX. Obfervations of the Tranfit of Venus
over the Sun, made at the Round Tower in
Windfor Caftle, June 3, 1769. By
Daniel Harris, Mafler of the Royal Ma-
thematical School in Chrift’s Hofpital, and
F.R.S. In a Letter to the Reverend

Nevil Mafkelyne, B.D.F.R.§. and
Afpronomer Royal.

S1R,

Read Dec. 21,7 H AV E taken the liberty to fend you
1769: I my obfervations on the tranfit of
Venus, as likewife thofe made for afcertaining the
going of the clock ; all which I thould have done
laft June, when I fent the times of the contads, to
the end that they might, if you thought them wor-
thy, have been communicated to the Royal Society
through your hands ; but, waiting for an opportunity
of ufing your tranfit-inftrument, in order to afcertain
the longitude of Windfor, which you was fo
obliging to lend me for that purpofe, prevented;
and am forry ftill to fay, that I bave not once been
able to make ufe of it, on account of the badnefs of
the weather at the feveral times I took it down with
me for that purpofe. However, other metheds _l,:)ave
een
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been made ufe of, and no pains fpared for afcertain-
ing that material point, in which I hope I have fuc-
ceeded, as well as in making the other neceffary ob-
fervations ; and fhall be happy if they meet with
your approbation, and in any way tend to affift in
determining the grand point in queftion.

My fituation for obferving the tranfit, and making
the previous obfervations, was extremely advantage-
ous ; all of which were made within hearing of the
clock, which was a good regulator, fixed up in the
Round Tower a fortnight before, by permiffion of
the Governor, his Grace the Duke of Montagu;
who was fo obliging, upon my worthy friend Captain
Alexander Schomberg’s application to him, by letter,
in both our names, immediately to give his confent,
with ftri¢t orders to his fervants to take care that we
were not difturbed in making our obfervations, par-
ticularly on the day of the tranfit; which orders
were moft pun@ually obeyed ; nobody being ad-
mitted into the Round Tower on that day but our-
felves, and two others, as affiftants to watch the
clock ; viz. the Reverend Do&or Boftock, Canon of
Windfor, and the Reverend Mr. James Townley,
Head-mafter of Merchant Taylors School; both
gentlemen acquainted with the nature and ufe of
aftronomical obfervations.

The regulator was fixed truely perpendicular, and
well faftened to the wall and floor of the room where
the tranfit was to be obferved, and obfervations
made on its rate of going for feveral preceding days,
both by Captain Schomberg, an officer, well ac-
quainted with aftronomical obfervations, and my-
felf ; by which we found that it loft at the rate of

twenty
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twenty [cconds per day nearly. The greateft part of
the altitudes taken for that purpofe, with a good
Hadley’s quadrant, in a faucer of treacle and water,
covered with your glafs roof, when neceflary, to
{creen it from the wind, which I found to be of
great ufe, are herewith inclofed, with their cor-
refponding times, &c. which have all been com-
pared feparately, in compliance with your requeft,
both by Captain Schomberg and myfelf; and which
1 hope will be found to be fatisfatory.

As to the longitude of Windior Caftle from
Greenwich, which has fo long engaged my atten-
tion, though I have not had an opportunity of af-
certaining it with your tranfit-inftrument, by the me-
thod of differences of azimuths, which I have long
wanted to do, yet, notwithftanding, by a mean of
feveral bearings of St. Paul’s, taken from the corner
of the terras, near the dial, with a good theodolite,
and found to be N. 82° 30’ from the true meridian,
and the difference of latitude between that cathedral
and Windfor Caftle 24 geographical miles, think it
may be very nearly determined ; and in the follow-
ing manner.

The latitude of St. Paul’s, or, which is the fame
thing, of the Royal Mathematical School in Chrift’s
Hofpital, by the mean of a great number of obferva-
tions, I make to be 51° 30’3 N. and by a mean of
feveral double altitudes of the Sun, taken in a faucer
of treacle and water, fcreened from the wind, I find
the latitude of Windfor Caftle to be §1°28’% N.
- the difference of latitude therefore between thofe two
places is 2} geographical miles; with which, and.
the bearing of St. Paul’s from the Caftle N. 82° 30'E.-

' (variation
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variation 20% degrees allowed for), I make the dif-
ference of longitude between them (by Mercator) to

be 30% miles, which is equal to 2’ 2’/ of time : and

recollecting your mentioning to me Dury and Bell’s
atual Survey of London and its environs for 30

miles, as of fome ufe for the purpofe, 1 have looked

over it, and find by that, that the direct diftance be-

tween Windfor Caftle and St. Paul’s, London, is 22

ftatute or meafured miles: and by another Survey of
the fame kind, done by Kitchen, I find the diftance

between thofe two places to be very nearly the fame.

Therefore, with this diftance of 22 miles, equal to 19

geographical ones, and the difference of latitude, by

obfervation, between the two places 24 miles, I find

the departure to be 18,8 miles, which gives 30,2

miles of longitude, equal to 2’ 1”7 of time, agreeing

within a fecond to the former method.

The difference of longitude, or difference of meri~
dians, therefore, between the Round Tower Wind-
for Caftle, and St. Paul’s, London, I think I may
venture to put at 3o} miles, or 2’ 27 of time;
though T am perfuaded, if any thing, it is rather
more than lefs; to which if we add the difference
of longitude in time between St. Paul’s and Green-
wich, which is 22”%, it will give 2’ 24”/% of time
for the difference of longitude between the Round
Tower at Windfor Caftle, and the Royal Obfervatory
at Greenwich.

I cannot help obferving, that the only inconvenient
circumftance, during the time of obferving the tranfit,
was the wind ; which, blowing rather hard, and di-
rectly into the telefcope, together with the {mallnefs

Vor. LIX. Iii of
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of the Sun’s altitude at that time, made the limb fo
very ill defined and undulating, that it is pofiible
there may be an error of five or fix feconds, at leaft,
in the time of the external contact : being anxious,
therefore, of having the internal contaét as exalt as
poffible, I changed the magnifying power of my
telefcope from that of 125 times, recommended b

yourfelf, to that of 55 times, the leaft of all, whic

fucceeded beyond expefation ; for by this means
that undulating motion of the Sun’s limb was
greatly reduced, though not entirely taken away,
appearing much better defined than before, as did
likewife that of the Planet Venus; infomuch that
the error, if any, in the time of the internal
contad, by which I mean the completion of the
thread of light formed by the Sun’s circumference,
cannot exceed three feconds. The obferving of the
two contats with fo different magnifying powers as
that of 125 times and that of 55 times, muft occa

fion fome difference in the times, and duration be-
tween the two conta@s, to what they would have
been, had they both been obferved with the fame
magnifying power ; which is to be allowed for.

Venus appeared remarkably protuberant on her
upper limb, both before and at the time of her in-
ternal conta&, which went gradually off foon after,
but did not, though I earneftly attended to it, ob-
ferve any thing like an atmofphere about her.

Be pleafed, Sir, to accept of my beft thanks
for the ufe of your glafs roof and tranfit-inftrument,
as likewife for your very obliging and ufeful
communications, at different times, on the prefent

fubject,
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fubje&, which I fhall always have the moft grateful
fenfe of ; and am, with real efteem,
S 1R, Your much obliged,

and moft obedient, humble fervant,

Royal Mathematical School, . .
Y4 i Chritts Hofpital, Daniel Harris.

Dec. 21, 1769.

Times of the contalls of Venus with the Sun, as obferved from
the Round Tower, in Windfor Caftle, by permiffion of his
Grace the Duke of Montagu, June 3, 17€9.

Latitude g1° 28’} N. and longitude 2’ 24”5 in time, W. from
the Royal Obfervatory at Greenwich.

By the clock. Mean time.

h ¢ ” s 7 ”
The cxternal conta& of Venus
with the Sun, ‘ }7 430 7 06 14 p. m.
The internal contaét at 7 22 38 7 24 22

Duration between the contadls, the clock being
1’ 44" too flow for mean time, }o 18 o8

#Venus’s diameter meafured 3 different times o 59%

Chords meafured parallel to the equator.
Venus’s weftern limb from the Sun’s eaﬁern}
limb, at 7" 46" 04" mean time 3 421
Venus’s eaftern limb from the Sun's weftern

limb, at 4" 44" 04’ mean time 15 16
Neareft diftance of Venus’s lower limb from 2

the Sun’s limb, at 8" o' 15", the laft of her 49
The Sun’s horizontal diameter (at 7* 30) 31 42

Note, Thefe obfervations were made with a good regulator,
made by Binning, of Windfor; an 18 inch refleCor, made
by the late ingenious Mr. Short, and a double object glafs micro-~
meter, made by Dollond. :

* The very fame that I made it at the tranfic, 1761.
liiz2 An
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An account of the methods ufed to afcertain the going of a
clock, fixed up in the Round Tower at Windfor Caftle, in
latitude g1° 28’4 N, from the 3oth of May to the 3d of June
following, 1769.

(By a mean of three double altitudes of the Sun’s
center, the limb not being well defined, taken
& May 30| with agood Hadley’s quadrant, made by Adams,
J in afaucer of treacle and water, fo placed within
h the room as'not to be difturbed by the wind, af-
at 4% p. m. ter having worked each feparately, I found the
clock to be 3’ 18” too flow for the Sun, and
L 0’ 25" too flow for mean time.
rBy a mean of four double altitudes,y ,
of the Sun’s upper limb, after being

time .

The fame afternoon, the weather being
extremely fine, by 4 more double al-
titudes of the Sun’s upper limb, work- 42
ed feparately, and a mean taken, found | =——
the clock too flow for mean time

¥ May 31 worked feparately, found the clock too © 40
at 83 a. m. flow for mean time
And by a mean of 3 correfponding altio} o 48
~ titudes the fame afternoon 4
2 June 1 [ * By a mean of 4 altitudes, worked fepa- o
at g3 p.m. { rately, too flow 1o
( By g different altitudes of the Sun’s up-
| per limb, all worked feparately, and I 161
June 2 taking the mean, found the clock tgo 4
at 83 a. m. A]:Idoxz ] Condi .
» by a.mean of 3 correfponding alti-
tudesy, the fame dgy & } 1
By the mean of two aliitudes only;
% June 3 ) the weather not permitting more, 1 26
at8Za.m. made the clock too flow for mean

Ditto.
at4ip.m.

-

* Wound up the clock juft before thefe altitudes were taken, which
might affe® it fomething, although a regulator.
By
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By 4 more double altitudes an hour after,
the weather being exceeding fine, tho’.l Y

b June 3 windy, which obliged me toufe the glufs .
ats’i p.m.] roof, by working all of them fingly, 143
and taking a mean, made the clock too |

flow for mean time

By all which it appears, that the clock loft of mean time,
from the 3oth of May to the 3d of June, inclufive, at the rate of
‘193 feconds per day ; and by the laft fet of oblervations, at the
time of the tranfit, 1 fecond per hour.

Some of the foregoing double altitudes, with their correfponding
times as fhewn by the clock, and the refults, are here
fubjoined.

¢ June 2 The weather very fine.

Doublealt.
Times by clock. o’su.l. Cl. too flow.
o e 7 ) "

At 8 25 55 a.m. 81 o6} 3 41 2
— 25 45 81 583 3 43 g
— 33 47 83 303 3 49
— 4013 85193 3 3 E.
— 43 35 86 233 3 49 T 3
— 46 37 87 16 3 47 8°
— 54 35 89 35 3 51 4
— 56 30 Ditto center 3 44 9
— 358 07 D°lowerlimb 3 s1 O

9)- 414

By the mean of all, clozk too flow for the Sun 3 46
Equation of time -2 20}
Clock too flow for mezn time 1 161

Corre.
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Correfponding altitudes, taken the fame day.

Times by cl.  Dou, alt.

h 7 ’” [+ ! h 7 4 [ 4
At 8 5 18 74 50 up.limb 3 47 44 1053 88 ¢
8 8 32 75 543 3 44 oI 120 "33
81144 76353 34038 1253 g3
3)3 51
By a mean of the three, cl. too flow foa m. time 1 1y
b June 3 The weather very cloudy, and likely to rain.
D.alt.
h ot Iz o ’ A7
At 8 15 47 am, 78 16 wup.limb. 349 o8 §
818 17 79 o2 ditto, 343 S g‘f,
T=g
Cl. too flow for the Sun, by the mean 3 46
Equation of time 20
Clock too flow for mean time. 1 26
Again, 6 i
At 4 11 38 p.m. 7 31f up.limb. 402 ow |
~ 14 21 66 44 351 S9¢
— 16 51 6s 54 401 Y9
— 19 oI 65 14 493 T2E
4)15 57
By the mean, clock too flow for the Sun 3 50%
Equation of time — 217
Clock too flow for mean time I 42

Again,



Again,
| A
At 5 11 35
— xg o5
— 16 19
- 18 27
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Clock too flow for the Sun
Equation of time

Clock too flow for mean time

Double alt.

o 7 rn
48 56 up.limb. 4 or
48 o081 4 o1
47 28 359
46 48 357
4)15 58

3 593

—2 167%,
143

L

Clock too
flow for the
Sun.

LXI. Obfer-



