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XLV. A fecond Letter to the Right Hon.
the Earl of Macclestield, Prefident of the

Royal Society, concerning the Tranfit of

Venus over the Sun, on the 6:b of June
1761 3 by the Rev. Nathanael Blifs, M. A.
Savilian Prafeffor of Geometry in the Uni-

verfity of Oxtord, and F. R. §.

My Lord,

Read Jan 7, HE interior conjun&ions of the pla-
1762 nets Mercury and Venus, that hap-
pen near the ecliptic limits, have always engaged the
attention of aftronomers, as they furnith the beft
means of determining fome of the moft important
elements in the theory of thofe Planets. The tranfits
of the former have been often and carefully obferved
by the moft eminent aftronomers, ever fince the in-
vention of the telefcope ; and, it may be prefumed,
that the elements of Mercury’s theory are eftablithed
as accurately as can be expected. The opportunities
of obferving Venus upon the fun’s difk occur fo feldom,
that the aftronomers of thefe days have reafon to think
- themfelves peculiarly happy, in being eye-witnefles
of fo rare a phenomenon ; more particularly too, as the
advantages refulting from the obfervations of this tranfit,
are, in all probability, of the greateft moment. The
firft, and only obfervation of this kind, was made by
our ingenious countryman, the Rev. Mr. Jeremiah
Horrox, a young gentleman of very diftinguithed
abilities, who, by his own obfervations, with inftru-
ments
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ments conftruted under his own infpe@ion, and
finithed by his own hands, was enabled to corret
the fo much boafted tables of Lanfbergius, and to
predict, with a degree of precifion unknown to thofe
times, a phenomenon, which he himfelf thought to
be of great confequence. He immediately commu-
nicated this important difcovery to his friend, and
companion in his aftronomical ftudies, Mr. William
Crabtree, and earneftly exhorted him to prepare for
the obfervation. The ftate of the heavens, on that
day, was not very favourable: however, both Mr.
Horrox and his friend were lucky enough to obferve
it; the former, at a time when the limbs of the fun
and Venus were in the point of conta&, viz. on the
24th of November 1639, O.S. And thefe two were
the firft, and only perfons, that ever faw Venus in the
fun, before the prefent year.

By the Rudolphine tables, conftructed from the
obfervations of Tycho Brahe, Kepler was enabled
to predi&, in the year 1629, that Venus would pafs
over the fun’s difk in the year 1761 : and my worthy
predeceflor, that eminent aftronomer and mathema-
tician, Dr. Halley, in a memoir publifhed in the Phi-
lofophical Tranfactions, N° 348. exhorted the aftro-
nomers of all countries to attend to this rare phzno-
menon, with all poffible diligence ; as it would fur-
nifh them with the beft means of determining the
parallax and diftance of the fun, and, confequently,
the dimenfions of the whole folar fyftem. How far
the method propofed by him, will enable us to folve
this difficult problem, muft be left to time to difcover,
when the obfervations, made in places properly firu-
ated, can be compared with thofe made here, and

Vovr. LIIL Hh in
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in other famous obfervatories. The attention paid to
the opinion of an Englifh aftronomer, by the moft
renowned Princes, more particularly by his late Ma-
jefty, at the requeft of your Lordfhip, and the Royal
Society, will refle® the greateft honour upon their
names, to the lateft pofterity. But as the tables,
which Dr. Halley made ufe of, were very imperfe&,
his own not being then conftructed, and did not re-
prefent the place of Venus on the fun with that ac-
curacy, which the method, in this cafe, required:
and as that eminent philofopher committed a {fmall
miftake in his calculations, by placing the axis of
Venus’s path, and the axis of the equator, on the
fame fide of the axis of the ecliptic ; a miftake which
the moft accurate calculator might eafily fall into :
from thefe confiderations, I fay, the honour of de-
termining the fun’s true parallax is, probably, referved
for the reign of his prefent Majefty ; from whom, as
a patron of {cience, and every ufeful art, we have
the greateft reafon to promife ourfelves every poffible
encouragement and affiftance.

I have already had the honour of prefenting tor
your Lordfhip, and the Royal Society, an account of
the obfervations of the contaéts of the fun’s and Ve-
nus’s limbs, made at Greenwich, and at your Lord-
thip’s own obfervatory. As the time would not then
permit me to examine the obfervations made with
the micrometer, I could only fele& a few particulars,,
relating to the diameters of the fun and Venus, as
meafured by different obfervers. I have fince had
leifure to examine all the obfervations made upon the
day of the tranfit, both at Shirburn caftle, and at the

Royal Obfervatory at Greenwich ; and fhall now beg
leave
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leave to lay before you, both the obfervations them-
felves, and the feveral refults deducible from them
by calculation. '

The method of determining the right afcenfion
and declination of the center of Venus from that of
the fun, was the fame which Dr. Bradley ufed, in
obferving a former tranfit of Mercury. The planet
was made to run down the fixed wire of the mi-
crometer, and the difference of the time of paflage
was obferved between it, and that part of the fun’s
limb, which was cut by that wire; and the moveable
wire was brought to touch the fun’s lower limb. If
the fun’s lower limb had been made to run down the
fixed wire, and the moveable wire brought to the
planet, and the difference of the time of paffa,
had been obferved between it and the fun’s confe-
quent limb, on the fuppofition, that the wire was not
exa@ly parallel to the diurnal motion, it would have
caufed a confiderable error in the difference of right
afcenfion, obferved at the diftance of the fun’s femi-
diameter. But the method we made ufe of requires
fome calculation, to determine the pofition of Venus
on the fun’s difk.

Hh ‘z Fic.
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Let, therefore, in Fig. 1. the circle ED QB re-
prefent the fun’s difk, in which let E Q_be parallel
to the equator, and BD an hour-circle; let the
pricked line F G reprefent the fixed wire of the mi-
crometer, HI the moveable wire, and KL the per-
pendicular or horary wire. The difference of right
afcenfion Hwv, and of declination CH, will be de-
termined in the following manner: SC, or CD, the
femidiameter of the fun is given, and CD — DH
— CH, the difference of declination; and SC and
CH being given, SH may be found; and then the
obferved difference of right afcenfion S« being di-

minithed
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minifhed in the ratio of radius to the fine of the polar
diftance of Venus, will give HU, the difference of
right afcenfion.

As the clouds began to difperfe, and the fky to
become favourable, at Shirburn caftle, above two
hours before we had any opportunity of obferving at
Greenwich, 1 fhall firft give the obfervations there
made. by Mr, Hornfby, and afterwards my own at
Greenwich. - But here I would beg leave to premife,
that, though the numbers are given to parts of a fe-
cond, the obfervers do not pretend to an imaginary
exaftnefs, (for they did net eflimate the times of
paffage nearer than a quarter of a fecond of time) but
the numbers are fuch as refalt from the turning mi-
nutes and feconds of time into motion, and the re-
volutions and parts of the fcrew of the micrometer
into miinutes and feconds.

The fun’s horizontal diameter, as meafured by the:
micrometer, was 31’ 33’/, and that of Venus, by fe-
veral obfervers; 58 ; tf?e following obfervations were:
therefore deduced, by affuming the femidiameter of
the fun = 15’ 46".5, and that of Venus — 2¢/.

1. At 17" 33’ 50/, apparent time, at Shirburn,
the center of Venus preceded the part of the fun’s
limb, cut by the fixed wire, 12’ 33/ in motion ; and
the north, er upper limb of Venus, was north of the
fouthesn, or lower limb of the fun, 6’ 2¢9".6 : there-
fore, the center of the fun preceded the center of
Venus in right afeenfion 1/ 36”.9; and the center of
Venus was fouth of that of the fun in declination
o 45”.8. The fame, to avoid repetition,, in all the
following obfervations,

2, At
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2. At 17" 35" 41", the center of Vénus preceded
the fun’s limb 12’ 13”; and the upper limb of Venus
was north of the fun’s lower limb 6’ 19”.7: fun’s
center, therefore, before that of Venus in right afcen-
fion, 1’ 21”7 ; and the center of Venus was fouth of
the fun’s center in declination ¢’ 55.7".

3. At17h 40’ 1”7, Venus before fun’slimb 12’ 3717,
-and was north of fun’s lower limb 6’ 18.2” : there-
fore, fun’s center, before that of Venus in right af
cenfion, §7”.2; and Venus fouth of fun’s center in
declination 9’ 57”.3.

N. B. In thefe obfervations, the fun’s limb undu-

lated.

4. At 17 43’ 359", Venus before fun’s limb
12’ 47’/ 5 and was north of fun’s lower limb 6’ 16”.3:
therefore, fun’s center before Venus in right afcen-
fion 47”/; and Venus fouth of fun’s center in de-
clination ¢’ §9”.2.

5. At 178 50’ 31”7, Venus before fun’s limb
- 13/ 9’" ; and was north of fun’s lower limb 6’ 10”.4 :
therefore, fun’s center before Venus in right afcen-
fion 22”7 ; and Venus fouth of fun’s center in de-
«clination 10’ §”.1., S

6. At 18b 3’ 41”, Venus before fun’s limb
13’ 4832; and was north of fun’s lower limb g’ §9’/.2:
therefore, the center of Venus was before the fun’s
center in right afcenfion 23”.2; and was fouth of
fun’s center in declination 10’ 16”.3.

7. At 18" 8/ 54", Venus before fun’s limb
14’ 13”5 and was north of fun’s lower limb 5’ 53”.8:
therefore, Venus before fun’s center in right afcen-
fion 49'".9; and was fouth of fun’s center in de-
«<lination 10’ 21”.7. o A
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8, At 18% 15’ 50, Venus before fun’s limb
14’ 33”; and was north of fun’s lower limb §" 48”:
therefore, Venus before fun’s center in right afcen-
fion 1’ 13”.2 5 and was fouth of fun’s center 10’ 27", 5
in declination.

9. At 18828’ 6”, Jenus before fun’s limb.15" 91”5
and was north of fun’s lower limb §’ 35”7.4: there-
fore, Venus before fun’s center in right afcenfion
1" §7”.2; and was fouth of fun’s center in declina~
tion 10" 40.1.

10. At rgh 18" 49/, Venus before fun’s limb
18 51" ; and was north of fun’s lower limb 4’ 45”.5 ¢
therefore, Venus before fun’s center in right afcen-
fion §” 25”3 ; and was.fouth of fun’s center 11’ 30/,

11. At 1g* 22’ 37”7, Venus before fun’s limb
18/ 917 ; and was north of fun’s lower limb 4’ 44”.3:
therefore, Venus before fun’s center in right afcenfion
5 29”.9 ; and was fouth of fun’s center 11’/ 31”.2.

12. At 19% 25" 5o, Venus before fun’s limb
18’233/ ; and was north.of fun’s lower limb 4’ 42”5+
therefore, Venus before fun’s center in right afcenfion
5" 45" 5 and was fouth of fun’s center 11" 32”.9.

13. At 19* 29’ 20”7, Venus. before fun’s limb
18’ 312/*; and was north of fun’s lower limb 4/ 35”.22
therefore, Venus before fun’s center in right afcenfion
& 59”.8; and was fouth of fun’s center in declina-
tion 11/ 40” '3

14 At 19" 45 58”7, Venus before fun’s limb
59’ 203/’ ; and was north of fun’s lower limb 4’ 19" ¢
therefore, Venus before fun’s center in right afcenfion
2’ 1,55 and was fouth of fun’s center 11’ 56”.5.

15. At 19™ 49", Venus before fun’s limb 19/ 28";
and was north of fun’s lower limb 4/ 16//,6:. there-

fare,
X
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forc, Venus before fun’s center in right afcenfion
7’ 11”.1; and was fouth of fun’s center 117 58" .9.
16. At 20" 12’ 1/, the center of Venus followed
the fun’s preceding limb, cut by the ﬁxed wire,
’ §8’7; and was north of fun’s lower limb 3/ 54”22
themforc, Venus before fun’s center in right afcenfion
& 34.” 2; and was fouth of fun’s center in declina-
tion 12’ 21", 3.
The following obfervations were made by myfelf,
at Greenwxch as foon as the fky became favourable.
1. At 19® 38’ 21", apparent time, at Greenwich,
the antecedent, or firft limb of Venus, prcceded that
part of the fun’s limb cut by the fixed wire 18’ 481"
in motion ; and the center of Venus was north of the
fouthern, or lower limb of the fun, 4" 4”.5: therefore,
the center of Venus preceded the fun’s center in right
afcenfion 6 18 9 P and was fouth 'of that of the fun
in declination 1 1 42".1.
2. At 19" 42’ 9/, the limb of Venus before fun’s
'hmb 18’ 5223 and was north of fun’s lawer imb
7 56".8: tberefote, Venus before fun’s center in
right afcenﬁon 6’ 31”; and was fouth of it in de-
clination 11’ 4.9 7 But this s marked as dubious,
3. At 19" 44’ 35", limb of Venus before fun’s
limb 19’; and center was north of fun’s lower limb
3’ 57".5: therefore, Venus before fun’s center in
right afcenfion 6’ 37’ ‘13 5 and was fouth of fun’s cen~
~ ter in dechnatm 1’ 49
4. A.t 19P 53’ 147, limb of Venus before fun’s
hmb 19 221y amd was north of fun's lower limb
3’ 517.3: thevefm:, Venus before fun’s center in
right afcenfion 7’ 5”5 and was fouth of fun’s center
in declination 11" 55".2.
5. At
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5. At 19t 58/ 267, limb of Venus before fun’s
limb 19/ 372" and was fouth of fun’s lower limb
3’ 43" = therefore, Venus before fun’s center in right
afcenfion 7 28”.6 ; and was fouth of fun’s center in
declination 12" 3.5,

The few obfervations, which were afterwards made
by Mr. Green, with Mr. Dollond’s micrometer, are
omitted ; for they difagree fo much with themfelves,
and alfo with the above, that there muft be fome
error in reading the numbers of the nonius; or,
which is more probable, in placing the micrometer
exadly parallel to the equator, occafioned by the hurry
with which they were made. ‘

In order to determine more exactly the time of the
ecliptic conjuncion, with the latitude of Venus then;
together with the time of the middle of the tranfit,
and the neareft approach of the centers; and from
thence the true place of her node; I have carefully
computed the following numbers from theory: be-
caufe, as Dr. Halley has obferved, in the Philofophical
Tranfa®ions, N° 386, < there is always an unavoid-
« able, though imall uncertainty in what we obferve,
“ yet greater than there can be in the theory, efpe-
« cially now it is fo very near the truth.,” The folar
numbers were computed from new tables, not yet
publithed, corre¢ted by the fmall equations, occa-
fioned by the influence of the moon and planet Ju-
piter, and alfo the nutation of the earth’s axis. The
fun’s place was very well obferved on the meridian,
both' at Greenwich and Shirburn; the day of the
tranfit; which, allowing for the difference of longi-
tude of thofe places, agreed to a furprizing exactnefs,
within two feconds; and did not differ miore than five

Vaui. LIL li feconds
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fecands in excefs from the computed place. The
place of Venus was computed from Dr. Halleys
tables, only adding 31"/ to the mean motion, and
3 45" to the place of the node; by which cor-
rections, they had been found to agree better with
abfervations made near the inferior conjunction in
17 .
7¢§Aicording to thiefe numbers, the ecliptic con-
jun@ion of the fun and Venus was June 5, 1761,
N. S. at 17 51/ 20”, mean time, at Greenwich;
and the place of the fun and Venus 2f 15° 36’ 33”5
and the geocentric latitude of Venus fouth ¢’ 44".9.
The places of the fun and Venus being computed
for three hours before, and three hours after the
ecliptic copjunion, the horary motion of the fun
is 2/ 23”.45; of Venus retrograde 1’ 337.68: the
horaty motion of Venus from the fun, therefore,
§* 57”.33, retrograde. The horary motion of Venus
in latitude is fouth 357.46. The angle of the vi-
Bble way with the ecliptic 8° 30’ 10 ; the horary
motion in that way 3’ 59”.77. The right afcenfion
of the {fun, fuppofing the apparent obliquity of the
ecliptic 23° 38’ 18/, was then 74° 22" 19//.2; and
the horary motion of the fun in right afcenfion was
2’ 34”.55. The declination of the fun was then
22° 41’ 35™.9; the horary motion in declination was
1§.33 northwards. The angle formed by the axic
of the ecliptic, and the axis of the equator, was
6° g' 34", -decreafing hourly one minute. ‘
The right afcenfion of Venus, at the ecliptic con-
jan&ion, was 74° 23” 27/.2 ; and the horary motion
of Venus in right afcenfion 1’ 36’75 retrograde.
The borary motion of Venus from the fun in right
afcenfion,
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afcenfion was, therefore, 4’ 11”.3 retrograde. ‘The
declination of Venus was then 22° 317 54”.2; and
the horary motion in declimation was 4.5".29, fouth-
wards: the horary motion of Venus from the fun in
declination was, therefore, 1’ 0/.62, fouthwards.

The logarithm of the earth from the fun was then
5.006042 ; the logarithm of Venus from the fun was
4.861192; and the logarithm of Venus from the
earth was 4.460874. If we fuppofe the horizontal
parallax of the fun to be 10:”/, then the horizontal
parallax of Venus, as feen from the earth, will be
36”.31; which, diminithed by that of the fun, is
25”.97. If the parallax in longitude and latitude is
computed from thefc data, the vifible horary motion
of Venus from the fun in longitude will be 3’ §8”.3¢
retrograde, and in latitude 33”.75 fouth. The lon-
gitude and latitude of the center of Venus from the
{un’s center, anfwering to the feveral right afcenfions
and declinations obferved, may be determined in the
following maaner,

1i2 Fic.
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Fic. 2.
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Fig. 2. Let the circle NE, = C reprefent the {un’s
ditk ; in which let EC be a portion of the ecliptic,
& its axis, /£ Q_a parallel to the equator, Pp its
axis, T Vo the vifible path of Venus on the fun,
and AB the perpendicular to that path. The angle
QSC = PS11 = the inclination of the axis of the
equator to the axis of the ecliptic, is given by cal-

culaticn;
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culation; then, at the internal conta&, the fide S v,
being the femidiameter of the fun, leflened by the
femidiameter of Venus, is given, and alfo v/, the
obferved difference of declination ; from whence may
be found, by plain trigonometry, the angle vS§/;
from which, if the angle QS C be fubtratted, there
- will remain the angle v§4; from whence, with S,

may be found Sg4; the difference of longitude, and
«wd, the difference of latitude from the Fun’s center.
in any other pofition, as at #, there will be given S5,
the difference of right afcenfion, and #b, the dif-
ference of declination ; from whence may be found
the angle #S b, and the fide S« : if from the angle
uSh, the angle QSC be fubtracted, there will re-
main the angle #S#n; which, with the fide S#, be-
fore found, will give S#, the difference of longitude,
and #», the difference of latitude from the fun’s cen-
ter. At the conjuniion in right afcenfion, SV is
the obferved difference of declination, and the com-
pliment of the angle QSC is — the angle VSa;
from whence will be found the difference of longi-
tude S4, and the difference of latitude V ¢, from the
fun’s center. ’

1. If a mean be taken of the 4th, sth, 6th, and
7th of Mr. Hornfby’s obfervations, and alfo of the
times at 177" 567 467, the right afcenfion of the cen-
ter of Venus will be 17.2 befcre the fun’s center,
and the declination of it 10’ 10”.6; from whence
the vifible conjuntion in right afcenfion was at
17 56’ 317, and the vifible declination fouth of the
fun’s center 10’ 10”.4: the vifible longitude was,
therefore, 1/ §”.5 before the fun’s center, and the

vifible latitude fouth of it 10’ 6”.9. From the com-
puted
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puted vifible motion in longitude and latitude, by
making the proper proportion, the vifible ecliptic
conjunétion will be found at 17* 40’ 3” apparent
time, at Shirburn, or at 17" 44’ 4’/ apparent time,
at Greenwich, when the vifible latitude was ¢" 5%".6
fouth of the fun’s center. At 17" 56" 46", the par-
allax in longitude (fuppofing, as above, the horizontal
parallax of the fun to be 10%”) will be 14”7, to be
added to the vifible longitude of Venus, to give her
true longitude before the fun’s center, and 20”.5 to
be fubtracted from the vifible latitude, to give the
true latitude, as feen from the center of the earth.
The true ecliptic conjunction, therefore, was at
17" 36/ 25" apparent time, at Sirburn, or at
17" 40’ 26" apparent time, at Greenwich, by making
a proper proportion from the computed true motion
of Venus from the fun; and the true latitude was
then ¢’ 34.5” fouth,

2. From the mean of roth, 11th, 12th, and 13th
obfervations, at 19" 24’ ¢’ apparent time, at Shir-
burn, the obferved right afcenfion was 5’ 40/, and
the obferved declination was 11’ 33.6” ; from whence
the vifible longitude was 6’ §2.2”’, and the vifible
latitude 10" 53”7.3, from the fun’s center; and the vi-
fible ecliptic conjun&ion was at 17" 40’ 23", at Shir-
burn, or at 17" 44’ 24" apparent time, at Green-
wich, with ¢’ 54.9” of vifible latitude fouth. The
parallax of longitude was 13.2”, to be added to the
vifible longitude; and the parallax of latitude 18.1”,
to be fubtratted from the vifible latitude, to give the
true latitude. The true ecliptic conjunétion was,
therefore, at 17" 36’ 317, at Shirburn, or at

17t



[ 247 ]
178 40" 32"/ apparent time, at Greenwich ; the true
latitude being then ¢/ 31”.6 fouth.

3. From the mean of the 14th and 15th obferva-
tions, at 19" 47’ 29", the obferved right afcenfion
was 7’ 6”3, and the obferved declination 11’ §77.6;
from whence the vifible longitude was 8’ 20”.5, and
the vifible latitude was 11’ 8”, from the fun’s center ;
and the vifible ecliptic conjunction was at 17" 41’ 307,
or at 17" 43§ 31”7, apparent time, at Greenwich,
with vifible latitude ¢’ 57”.2 fouth. The parallax
of longitude was 12”.§, to be added ; and the paral-
lax of latitude 17”.4, to be fubtracted, to give the
true longitude and latitude. The true ecliptic con-
junction was, therefore, at 1% 37/ 42", at Shirburn,
or at 17" 417 43", apparent time, at Greenwich; the
true latitude being then 9’ 33”.9 fouth.

4. At the internal contact, at Shirburn, at
20" 15" 10”, if the motion in declination, anfwering
to 3’ of time, be added to the declination obferved
at the 16th obfervation, the declination of the center
of Venus from the fun’s center will be 12" 24”.4;
from whence the vifible longitude was 10’ 12”.6,
and the vifible latitude 11/ 23", from the fun’s center ;
and the vifible ecliptic conjun@ion was at 17> 40" 577,
at Shirburn, or at 17" 44’ 587, apparent time, at
Greenwich, with ¢’ 56”.2 of vifible latitude fouth.
The parallax of longitude, to be added, was 117.6;
and the parallax of latitade 16”. 5, to be fabtracted, to
give the true longitude and latitude. The true ecliptic
conjun@ion was, therefore, at 17" 37’ 13/, at Shir-
burn, or at 17* 41/ 14", apparent time, at Green-

wich; the true latitude being ¢ 33"/.1 fouth.
5. The



[ 248 ]

5. The 2d obfervation made at Greenwich being
dubious, if the mean of the ift, 3d, 4th, and sth,
be taken at 19" 48" 39", apparent time, at Green-
wich, the obferved right afcenfion was 6’ 52”.4, and
the obferved declination 11’ §2”.4; from whence
the vifible longitude was 8’ 6”.1, and the vifible la-
titude 11’ 4”.3, from the fun’s center. The vifible
ecliptic conjuntion was, therefore, 17% 46’ 17/, ap-
parent time, at Greenwich, with ¢/ 55”.5 of vifible
fouth latitude. The parallax of longitude, to be
added, was 12”7.6; and the parallax of latitude, to:
be fubtracted, 17”.3, to give the true longitude and
latitude from the fun’s center. The true ecliptic con-
junétion, therefore, was at 17% 42’ 28", apparent
time, -at Greenwich; when the true latitude was
9’ 32".4.

I have omitted the computation of the longitude,
latitude, and of the vifible and true conjunétion from
the internal conta®, at Greenwich, and the difference
of declination, as given in my laft letter; becaufe
there muft have been fome miftake in reading the
numbers of ‘the micrometer, or in fetting them, or
the times, down: for they differ too much from all
‘the above, which correfpond fo well with each other,
- (though made at different places, and with different
mftraments) and give the true latitude, at the ecliptic
-conjunétion, about 8’/ lefs, that we cannet fafely de-
pend upon them. '

If, therefore, we fuppefe the vifible ecliptic con-
juncion to have happened at 17® 45’ 3"/, apparent
time, at Greenwich, being the mean of the five fore-
going dedutions, where the greateft difference is no
more than 2’ 13" of time, or 8” of vifible longitude,

with
5
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with g’ 56”7.3 of vifible fouth latitude, from the fun’s
center ; where the greateft difference is no more than
2”7 in latitude, we cannot much err from the truth:
and alfo, from the mean of the fame deduions, the
true ecliptic conjunction, as feen from the earth’s
center, will be at 17® 41’ 177, with ¢’ 33”.1 of
fouth latitude. 'The middle of the tranfit was, there-
fore, at 17" 20’ 5”7 ; and the neareft approach of the
centers ¢/ 26”7.8. The latitude then was ¢’ 20”.6
fouth; but the longitude of Venus being augmented
by the aberration of light 3" 7, equivalent to §6” of
time, by which the true ecliptic conjun&ion was
accelerated, the true equated conjuntion was at
17 42’ 13”. 'The error in latitude, caufed by the
aberration of light, was 1”.4, by which it was di-
minifhed ; the equated latitude, therefore, was
9’ 34”5 .

The equation of time was then 1’ 52”7, to be fub-
tracted from the apparent time, to give the mean;
confequently, the true equated ecliptic conjunction,
as feen from the earth’s center, was at 17" 40’ 217,
mean time, at Greenwich. The true place of the
fun, corre&ted by obfervation, was, at that time,
2* 15° 36’ 12”; and, confequently, the heliocentric
place of Venus was 8¢ 15° 36’ 12", with the geo-
centric latitude ¢’ 34”’.5. Now, in this cafe, the
geocentric latitude is to the heliocentric latitude, as
the diftance of Venus from the fun is to the diftance
of Venus from the earth; and therefore, the planet’s
latitnde, as feen from the fun, was 37 48”.5. If we
fuppofe the inclination of the orbit of Venus to be
3° 23’ 20", as determined by Dr. Halley and M. Caf-
iini, the diftance of Venus from the node will be

Vor. LIL Kk 1° 4/ 20;



[ 250 ]

1*4’ 20”; confequently, its true place 2f 14° 31’ 52/
on the day of the tranfit. The effeét of refration is
not taken into thefe calculations; becaufe, at the firfk
obfervations, when its effect would have been greateft,
it amounted only to a very fmall part of a fecond.

Thefe, my Lord, are the Conclufions, which I
have been able to deduce, from the obfervations made
at your Lordfhip’s own obfervatory, and at the Royal
Obfervatory at Greenwich. They are as faithfully
related, as they were fcrupuloufly calculated ; and if
they meet with the approbation of your Lordfhip,
and of the Royal Society, I fhall think myfelf fuffi-
ciently rewarded, for the Labour of a long and te-
dious calculation,

Iam,
With the greateft refpect,
My Lord,
Your Lordfhip’s,

and the Royal Society’s,

much obliged,
and moft obedient,

humble fervant,
Dec?fgrd:’zex, Nathanael Blifs.
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