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XLVI. Kepler's Method of computing the
Moor’s Parallaxes in Solar Eclipfes, de-

monfirated and extended to all Degrees of

the Moon’s Latitude, as alfo to the affign-
f'g the Moor’s corre/pondent apparent

iameter, together with a concife Appli-
cation of this Form of Calcwlation to thofe
Eclipfes 3 by the late H. Pemberton, M. D,
F.R. 8. Communicated by Matthew Raper,
Efz; F.R. S.

1771,

operofe procefs, from the repeated computations
required of the moon’s parallaxes by their continually
varying during the progrefs of the eclipfe, 1 was
once induced to confider Kepler’s compendium for
performing this, delivered in his Rudolphine tables, of
which he had given a demonftration in his treatife
entitled Afironomize pars optica. But this demon-
ftration is perplext, and the method itfelf wants cor-
rection, to render it perfet. Both thefe defeéts I
endeavoured to fupply by the following propofitions,

by
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by which may be determined with fufficicnt exa@nefs
the moon’s apparent latitude, not only in eclipfes, but
in all diftances of the moon from the ecliptic.

But to thefe propofitions I fhall here premife the
methcd I have generally ufed for computing the
nonagefime degree, and its diftance from the zenith ;
this form of calculation not being encumbered with
any diverfity from the difference of cafes.

LEMM A.

To find the nonagefime, or goth degree of the
ecliptic from the horizon, and its diftance from the
zenith, the latitude of the place, and the point of the
equinoctial on the meridian being given.

In Tas. XV.Fig. 1. 2. 3. 4. let A B be the equi-
noctial, A C the ecliptic, D the zenith, D E the meri-
dian,and D F perpendicular to the ecliptic, whereby F
is the nonagefime degree, and DF the diftance of that
point from the zenith. Then from D E, the latitude
of the place, and AE the diftance of the meridian
from Aries, the arch of the ecliptic AF, and the
perpendicular D F may be thus found.

Let I be the pole of the equino¢tial, and H the
pole of the ecliptic. ‘Then A E augmented by 9o°
is the meafure of the angle D I H, or of its comple-
ment to four right angles : And the {quare of the ra-
dius is to the retangle under the fines D I, I H, as the
fquare of the fine of hzlf the angle DI H, or of half
its complement to four right angles, to the retangle
under the radius, and half the excefs of the cofine of
the difference between D I and I H, above the cofine
of DH, or the fine of DF.

4 In
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In the next place, the arch A D being drawn, in the
re&angular triangle AED, the radius is to the cofine
of DE, as the cofine of A E to the cofine of AD;and
in the re@angular triangle AF D, the cofine of DF is
to the radius, as the cofine of AD to the cofine of AF;
therefore, by equality, the cofine of DF is to the
cofine of D E as the cofine of AE to the cofine of
AF [4], the arch AF counted according to the
order of the figns being to be taken fimilar in
fpecies to A E: For when AE is lefs than a qua-
drant (as in fig. 1.), AF will be lefs than a quadrant;
and when AE fhall be greater than 1, 2, or 3 qua-
drants, AF counted according to the order of the
figns, fhall exceed the fame number of quadrants.
For, fince DE and DF are each lefs than quadrants,
when A E in the triangle DEA is alfo efs than a
quadrant, the hypothenufe A D is lefs than a quadrant,
when in the triangle DF A the legs DF and F A
are fimilar, thatis, F A will be lefs than a quadrant ;
(as in fig. 1.) but if AE is greater than a quadrant;
(as in fig. 2.) thatis, diffimilar to DE, the hypothe-
nufe DA will be greater than a quadrant, and the
arches DF, FA likewife diffimilar, and AF greater
than a quadrant ; alfo in fig. 3 and 4, the arches AE,
AT counted from A, in confequence, will be the
complements to a circle of the arches AE, AF in the
triangles ADE, ADF.

Foran example, let the cafe be taken in Dr. Halley’s
aftronomical tables, where an occultation of the moon
with a fixed ftar is propofed to be computed, the lati-

fa] The fame may be concluded from the f, HD being to
f. TDas {.HID tof, IHD.

tude
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tude of the place being 65°. 50’. 50”, and the point
of the equino&ial culminating 25°. 36’. 24", from
the firft point of Aries.

"This cafe relates to fig. 1. and the computation will
ftand thus, ,

For the diftance of the nonagefime degree from
the zenith,

Diftance of E in confcquncei e

from A, the equino@ial point [ 25.36.24

Add Q0. 0. O

Gives the angle HID 115.36.24 | L, Sines

Half HID §7.48.12 " 9:92749
HI, dhe obliguty of the eciptic] ., o1 9-92749

ufed by Dr, Halley 23:29 9-00041

ID, the complement of the latitude 24. 9.70 | 0.61190

Natural number correfponding  0.11676 9.06729

Its double, to be deduéted from  0.23352 | Sum, thrice
the nat. cofineof IDv» IH (0°.40.10".) 0.99993 | rad. dedu@ed
leaves the nat. cofine of HD (39. §8.0.)0.76641

Therefore DF is 50. 2. 0.

For the arch AF
Cofine of DF, or fine of HD (co. arith.) | 0.19223
Cofine of the latitude, or fine of 1D 9.6119T1
Cofine of AE 9.95510

Cofine of the long.of the gothdeg.(54°.56".24".) | 9.75924

‘The arch HD might have been computed by the
verfed fine of the angle HID. But I chufe the me-
thod above ; very few logarithmic tables having the
logarithmic verfed fines. Sir J. Moore, and Sherwin
have given indeed fuch tables, but they are imperfect,
extending only to a quadrant.

3 Moreover,
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Moreover, if a table of natural fines is not at hand,
the arch AD may be found logarithmiczlly thus [2].

"T"ake half the fum of the four firft lo- 4_
garithms in the preceding computation of}rg. 53364
HD, vz ' ]

Dedué the fine of half DIw IH 7.9667%

~ the remainder 11.76689

This remainder fought in the table
of logarithmic tangents gives the cor-» 9.99994
refpondent fine ,

This fine dedu&ed from the firft;
number leaves the fine of half HD, that} 9.53370
is, 19°. 597. o,

PROPOSITION 1.

In fig. 5, 6. Let BCA be the ecliptic, E the moon
appearing in the eclipticin C, from the place of the
earth whofe zenith isZ; B the nonagefime degree,
the arch ZB being perpendicular to the ecliptic,
ZE C the circle of altitude; E D the thoon’s latitude,
the arch D E being perpendicular to the ecliptic CB;
and DC the parallax in longitude s then DE is to the
horizontal parallax, as the fine of Z B, the diftance of
the nonagefime degree from the zenith, or the altitude
of the pole of the ecliptic, to the radius; alfo DC is
to the moon’s horizontal parallax as f BC x cof, Z B
to the fquare of the radius.

The arch CE is to the moon’s horizontal parallax
as {. Z C to radius, and DE isto CE asf. ZB to
f. Z C; whence by equality DE is to the horizontal
parallax as £, Z B to the radius.

[2] See Philofophical Tranfa&ions, Vol, L1, P, If. p.927, 928,
Vou, LXI, L1l Agais
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Again, {. ZB is to radius as the tangent of ZB te
the fecant of ZB ; therefore DE is to the horizontal
parallax, as t. of ZB to fec. ZB: but DC is to DE
as {, BC to t. ZB; whence by equality DC is to the
horizontal parallax as . BC to the fec. ZB, or as
f. BC x cof. ZB to the fquare of the radius.

COROLLARY.

If the point S be taken go degrees from the ap-
parent place of the moon, and the arch SZ be drawn,
in the {pherical triangle SBZ, the c¢f. ZB x cf. BCS,
that is, cf. ZBx{. BC is equal to rad. xcf. ZS =
therefore DC is to the horizontal parallax as cf. Z5,
or the fine of the diftance of S from the horizon to.
the radius. And if the point S is taken in confe-
quence of the moon, it will be abeve the horizon,
when the nonagefime degree is alfo in confequence
of the moon; otherwife below.

PROPOSITION IL

Let G be the apparent place of the moon out of
the ecliptic in the circle of latitude CK, K being the
pole of the ecliptic, and H her true place. Then
EF, the diftance of the moon from the circle of her
apparent latitude, when fhe is feen in the ecliptic, is
equal to HL, her diftance from the circle of her ap-
parent latitude, when her apparent place is G.

If a great circle EHT be drawn through E and H;,
till it meet the circle of the apparent latitude in T, the
four great circles CZ, GZ, CT, ET, interfecting
each other, the ratio of £ ZC tof, CE is compounded

2 of
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of the ratio of {. ZG to {. GH and of the ratio of
£ SHT to . ET [4]. But CE and GH being the
parallaxes in altitude at the refpective diftances from
the zenith ZC, ZG, {. ZCisto . CE as f. ZG to
f. GH: therefore the fine of HT' will be equal to the
fine of ET, and the arches HT', ET together makea
femicircle : whence ET is equal to HL.

COROLLARY.

The arch KH being drawn, the parallax in lon-
gitude, when the moon is in H, will be to HL, as
rad. to {. KH, or the cofine of the latitude ; and EF,
or its equal HL,, to CD as . KE to the radius.
Therefore the moon’s parallax in longitude, when in
H, is to the parallax in longitude, when fhe appears
in the ecliptic, as the fine of KE to the fine of KH,
that is, as the cofine of the latitude, when the moon
appears in the ecliptic, to the cofine of her latitude
in H.

PROPOSITION IIL

When the moon appears out of the ecliptic, if her
latitude is fmall, the difference of the moon’s latitude,
when the moon appears in the ecliptic under the fame
apparent longitude, if both latitudes are on the fame
fide of the ecliptic, otherwife their fum, will be to
the moon’s apparent latitude, nearly as the fine of the
moon’s diftance from the zenith, when appearing in

[4] Ptolem, Almag. L. i. c, 12. Menel, Spheric, L. iii. pr. 1.

L1llz2 the
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the ecliptic under the fame apparent longitude, to the
fine of the correfponding apparent diftance.

Fig.6. When the moon appears out of the eclip~
tic in G, the four great circles CZ, GZ, CT, ET, in-~
terfe@ing each other as before, the ratio of f. CZ to f.
ZE will be compounded of the ratio of . CG to {.
EH, or of CG to EH in thefe fmall arches, and of
the ratioof {. HT to {. GT, which laft ratio, when
the latitude ‘is fmall, and HT near a quadrant, is
nearly the ratio of equality. Now in the triangle
EKH the arch EH exceeds the difference of KE and
KH, that is, the difference of the latitudes, when both
the latitades are on the fame fide of the ecliptic, and
their fum, when the latitudes are on the oppofite fides.
But here the excefs will be inconfiderable. There-
fore if an arch X be taken, whofe fine fhall be to the
fine of the difference, or fum of the latitudes, as {0

ZCto f.ZE, X fhall be nearly equal to CG, the ap-
parens latitude in G,

COROLLARIES,

1. If the arches DE, BZ be continued to K, the
pole of the ecliptic, the four great circles CB, CZ,
DK, BK, will interfe& each other, and {. BD will
be to the fine of BC in the ratio compounded of the
ratio of {. ZE to f. ZC, and of f. DK tof. EK, the
leaft of which ratios, the arch. DE being fmall, and
PK a quadrant, is nearly the ratio of equality.:
therefore . BD is to f. BC nearly as {. ZE.to {. ZC;
fo that {. BD will be to f. BC nearly as the ditference
of the moon’s true latitude, when fhe appears in G
from her latitude DE, wherewith (he would appeat

4 in
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in the ecliptic, if the points H and E are both on the
fame fide of the ecliptic, or as the fum of thofe lati-
tudes, when H and E are on different fides of the
ecliptic, to the moon’s vifible latitude.

2. ‘The moon’s apparent diameter, is to her hori-
zontal diameter, as the fine of her apparent diftance
from the zenith to the fine of her true diftance,
Therefore, when the moon is in C, her apparent
diameter is to her horizontal diameter as . ZC to
f ZE, and {. ZC being to {. ZE nearly as {. BC to
f BD ; the moon’s apparent diameter in C will be to
her horizontal diameter nearly as f. BC to {. BD.

Again, the ratio of {. CGto {. EHis compounded
of the ratio of {. ZG to f. ZH, and of the ratio of
£ CT to f. ET; and is alfo compounded of the ratio
of . ZCto f. ZE, and of the ratio of {. GT to
f. TH ; but the fine of ET is equal to the fine of TH,
the arches E'T* and 'TH compolinga femi-circle ; alfo
the fine of C'T there differs little from the fine of GT;,
therefore {. ZGisto {. ZH, that is, the moon’s appa-
rent diameter, when in G, to her horizontal diameter,
nearly as {, ZC to . ZE, or nearly as f. BC to
f. BD.

3. I all latitudes of the moon, EH will not greatly
exceed the difference, or fum of the moon’s latitude
inH, and the latitude wherewith fhe would appear
- in the ecliptic.  Therefore the ratioof . ZC to . ZE
being compounded of the ratio of f. CG to s. EH,
and of the ratio of L HT to . GT, if X be taken,
that its fine be to the fine of the difference or fum. of
the latitudes, as L ZC to ZE, {. X will be nmearly 20
f.CGas [, HT to f. G'T. Hence the difference of
£ X and { GC will be to £ CG nearly as the differ-

€nLe
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ence of f HT and £ GT to f. GT, HT not {enfibly
differing from TL. Now FT and TL together
make a femi-circle, and the fum of FG and GL is
twice the difference of TL from a quadrant, and the
difference between FG and GL equal to twice the
difference of T'G from a quadrant, alfo the difference
between the fines of TL and TG is equal to the
difference of the verfed fines of the differences of
thofe arches from quadrants ; and moreover the rect-
angle under the fines of two arches is equal to the
retangle under half the radius, and the difference of
the verfed fines of the fum and difference of thofe
arches: therefore the difference of the fines of X and
of CG will be to the fine of CG as the reftangle
under the fine of half FG and the fine of balf GL to
the rectangle under half the radius and the fine of
GT, and in thefe fmall arches the difference of X and
CG will be to CG nearly as the rectangle under the
fines of FG and GL to the rectangle under twice
the radius and the fine of GT, or even twice the
fquare of the radius, this difference being to be added
to X, when the moon’s apparent latitude, and that by
which the would appear in the ecliptic, are on the
fame fide of the ecliptic, otherwife deducted from X
for the final corretion of the apparent latitude. And
in the laft place this corre@ion will be always fo fmall
in quantity, thatin computing it CE may be fafely
{ubftituted for GL.

4. Moreover, the excefs of the moon’s apparent
diameter, when feenin G, above her apparent diame-
ter in C, bears a lefs proportion to her horizontal
diameter than the retangle under the fine of her

horizontal
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horizontal parallax, and twice the fine of half the ap-
parent latitude CG to the fquere of the radius.

The fine of CE is to the fine of ZC as the fine of
the horizontal parallax to the radius ; and CE, the dif-
ference of ZC and ZE, being very {mall, the differ-
ence of the fines of thofe arches may be efteemed
to bear to the fine of CE, the ratio of the cofine of
ZC to the radius; and thus the difference of the
fines of ZC and ZE, will be to the fine of ZC as the
reftangle under the fine of the horizontal parallax and
the cofine of ZC to the {quare of the radius. And
in like manner the difference of the fines of ZG and
ZH, will be to the fine of ZG, as the reGangle under
the fine of the horizontal parallax and the cofine of
ZG to the fquare of the radius. But . ZE is to
{. ZC as the moon’s horizontal diameter to her ap-
parent diameter in C, and { ZH to {. ZG as the
moon’s horizontal diameter to her apparent diameter
in G. Therefore the difference of the apparent
diameter in G from the apparent diameter in C, is to
the horizontal diameter, as the reGangle under the
fine of the horizontal parallax, and the difference of
the cofines of ZC and ZG, to the {quare of the
radius. But in the triangle CZG, the difference of
ZC and ZG is lefs than the third fide CG : therefore
the chord of the difference of thofe arches, and much
more the difference of their cofines, will be lefs than
the chord of CG, or twice the fine of half CG.
Hence the ratio of the augmentation of the apparent
diameter in G to the apparent diameter in C, will be
lefs than the re&tangle under the fine of the horizon~
tal parallax and twice the fine of half CG, the appa~-
rent latitude, to the fquare of the radius..

More
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More accurately, the chord of the difference of ZC
and ZG being to the difference of their cofines, as the
radius to the cofine of half their fum, the difference of
the moon’s apparent diameters in Cand G may be
confidered as nearly bearing to the horizontal diameter,
the ratio of the parallelopipedon, whofe altitude is the
fine of the horizontal parallax, and bafe the reGtangle
‘under the chord of CG and the cofine of ZC, to the
cube of the radius ; the cofine of ZC being to the cofine
of ZB, the diftance of the nonagefime degree from
the zenith, as the cofine of BC, the apparent diftance
of the moon from the nonagefime degree to the ra-
dius. But this difference can never be any fenfible
quantity.

5. When the moon is in the longitude of the
nonagefime degree, the parallax in longitude ceafes,
and the apparent latitude is the difference of the
moon’s apparent diftance from the zenith, and the
diftance of the nonagefime degree from the fame.

But now fince DC is to the horizontal parallax as
the reangle under the fineof BC, and the cofine of
ZB to the {quare of the radius; if an arch be taken to
the horizontal parallax asf. BD x cf. ZB to the fquare
of the radius, this arch will differ but little from the
parallax in longitude, and is ufed by Kepler as fuch ;
however, it ought to be corrected by adding it to BD,
and taking an arch to this in the proportion of the
fine of BD thus augmented to the fine fimply of BD ;
and this laft arch will be equal to the parallax in
langitude without fenfible error.

Again, DE taken to the horizontal parallax as the
fine of ZB to the radius, is confidered by Kepler as

the
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the moon’s parallax of latitude in eclipfes; but this be~
ing deducted or added as the cafe requires gives EH,
which being augmented in the proportion of the fine of
BD4-DC to the fine of BD, gives truly the apparent
latitude without fenfible error, when the latitude is
{mall : But, when greater, requires to be corrected by
adding together the logarithmic fine of the latitude now
found, the fine of EH and the logarithm of DE,
the fum of which is the double of the correction re-

quired. |

In the laft place the moon’s horizontal diameter
augmented in the proportion of the fine of BC to
the fine of BD exhibits the moon’s apaprent diameter.,

And here the calculation will proceed thus :

In the example above chofen for computing the
ronagefime degree,

The moon’s longitudeis given from ¥ 62°. 2.'38"
The longitude of the nonagefime o 624"
degree was found above to be 545024
Therefore BD=4. 6. 14T

its fine | 9.09226

BZ, as found above, §0°.2".0". its cofine | 9.80777

The horizontal parallax in feconds | 3.52387

6 1 w ——

425 | 2.42390
This added to BD gives 7.10.39 —-——32—-—

Its fine | 9.09673

Diff. from the firft fine 447

~ This added to the log. of 4, 25", gives the 3

log. of 4'. 28", for the moon’s parallax in lon- |*42°37
gitude, fuch as is derived from the parallax in J
altitude by the parallaétic angle,

Vou. LXI. Mmm Again,
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Again,

’I‘%\e fine of ZB. 50° 2’. 0", 9.88447
Horizontal parallax 55" .41".=3341 feconds 3.52387
Their fum, rejefting the radius, gives DE=42'.40" | 3.40834 A

The moon’s latitude 4° §0".18" | ——eemmeumms.
Their fum, (EH) the lat. being fouth, °. 32’.58"
ts fine | 8.98546 B
F From the preceding calculation 447
or theapparentlatitude,werethe \ o ., . ./
moon’s ml.nfmall } 5% 6.253" | 8.98993C
But the moon’s latitude being here :
great, the numbers markt A,B,C, | 0%, o'24"
being added together, give twice [° * 024 1.38373
the correclion. '
Its half of .o'.12"
This deduétedfromN°C, the
moon’s latitude being ﬁ‘mth,} §%.36".133"
gives for theapparentlat,
Laftly,
From the moon’s horizontal 0. 20", 271"
parallax her harizontal dia-} '30,537’,,
meter is or 1837% 326423
The number from the firft calculation 447
The moon’s apparent diameter 18563 or30'.563" [ 3.26870

NOW in folar eclipfes the moft regular method of
treating them would be to confider the vifible way of
the moon from the fun, as a line of continued curva-
ture, which it really is ; and as it differs not greatly
from a fireight line, an arch of a circle may fafely be
ufed forit. But to form a computation in the fphere
upon this principle would require a procefs fomewhat
intricate ;, but all the particulars ufually inquired into
in folar eclipfes may readily be affigned graphically with
fcale and compafs after this manner.

Firft, find the time nearly of the conjun&ion of the
luminaries, without being folicitous to inveftigate the

time
7



[ 451 ]

time with exattnefs. ‘T this point of time affign in
fome crude manner the moon’s parallax in longitude,
by which a time may eafily be aflumed, not very
diftant from the vifible conjun&ion. 'This may very
commodioufly be performed inftrumentally by the
propofition, with which I thall conclude this paper.
To this point of time compute the place of the fun
and moon, alfo for an hour before and after, or rather
for fuch an interval of time as may include the whole
eclipfe, and not too much exceed, of which an efti-
mate may eafily be made by the forementioned pro-
pofition here fubjoined. But all thefe places of the
luminaries may be deduced from the calculation for
finding the true conjun&ion, by means of the horary
motions. In the next place, to each of thefe points
of time compute the diftance from the zenith and the
place in the ecliptic of the nonagefime degree. Then
from each pofition of the nonagefime degree, compute
by the method defctibed, the moon’s parallax in lon«
gitude, her apparent latitude, and apparent diameter.
Fig. 7. After this, afluming upon any ftraight line,
as AB, the point C for the fun, from thence lay down
for the three points of the ecliptic, for which the pre-
ceding computations were made, the three diftances
CD, CE, CF, which fhall be the meafures in feconds,
taken from a fcale of equal parts fufficiently large, of
the diftances of the moon from the fun in each, com-
pounded with their refpetive parallaxes in longitude,
{0 as to reprefent the refpective apparent diftances of
the moon from the fun in longitude. Upon thefe points
ere the perpendiculars DG, EH, FI, for the moon's
correfpondent apparent latitudes, and defcribe through
thefe three points thearch of a circle, asreprefentingthe
vifibleway of the moon frony the fun during the eclipfe.
Mmm 2 Then
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Then if from C the line CK be drawn from the
centre of this circle, K will be the place of the moon
at the greateft obfcuration. The beft method for
affigning this point K is to defcribe the arch of a
circle to the center C with any interval, whereby it
may cut the arch GHI, as in N and O; for the
point K bifeéts the intercepted arch N KO. Again,
if CL, CM be applied from C to the arch IHG,
each equal to the fum of the femidiameter of the fun,
and apparent femidiameter of the moon, L will be the
place of the moon’s center at the beginning, and M
the fame at the end of the eclipfe.

In the laft place, for finding the time, when the
moon fhall be in each of the points L, K, M, mea~
fure the chords of the arches HG, HL, HM, H1,
as not fenfibly differing from the arches themfelves.
Then A denoting HL or HM, and B the fum of GH
and HI, the time fought for the greater chord may be

A Alg  GHwHI : v
518 %D W X the time of
the moon’s pafling from G to H, or from H to I.
The time for the lefler chord will be% x% ? xGH: HI
x the time above named; and in the laft place, the
time of the moon’s paflage between H and K equal

HK_HK); _GHw HI . .
to B8 4 x,...B__q X the time fpecified.

This calculation I deduced from Sir Ifaac Newton’s

Differential Method ; and in the laft cafe —or +ﬁ‘f§z

%, &c. is to be taken, as K fhall fall within 2tht:
greater or leffer of the arches G H, H1: but fo: the
moft part the term may be wholly omitted.

I : If

confidered equal to
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If this method be applied to the oceultation of «
ftar, the diftances CD, CE, CF muft be the paral-
laxes in longitude computed according to the firft of
the preceding propofitions united with the refpetive
diftances of the moon from the ftar in longitude, con-
traCted in the proportion of the cofines of the moon’s
latitudes, or at leaft of the ftar’s latitude to the ra-
dius. Alfo the moon’s apparent latitudes muft, for the
moft part, be corre@ed by the third corollary of the
third propofition, and the apparent diameters, if the
correttion could amount to any fenfible quantity, by
the 4th corollary.

THE propofition, I made mention of above for efti-
mating the diftance of the true conjuntion from the
vifible, is this. Fig. 8. Inany circle, whofe diameter
is AB, let the arch AC meafure twice the comple-
ment of the declination of any point in the ecliptic
CD; in like manner meafure twice the complement
of the latitude, and AD, BD being drawn, let DE
be the verfed fine of the diftance in right afcenfion, of
that point of the ecliptic from the meridian taken to
a radius equal to the perpendicular let fall from C
upon the chord AD; then BE will bethe fine of the
diftance of the point aflumed in the ecliptic from the
horizon, to a radius equal to the diameter of the
circle.

Therefore, if the diameter of the citcle be the mea-
1ure, upon any fcale of equal parts, of the moon’s ho-
rizontal parallax, and the point taken in the ecliptic
be go° diftant from the moon’s apparent longitude ;
the right afcenfion and declination of this point be-
ing firft taken from tables of right afcenfion and decli-
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nation, BE, found as above, will be the meafure of
the parallax in longitude, as affigned in the Coroll. to
Prop. I.and if the point afftmed in the ecliptic be
go° diftant from the moon’s true place, BE will ap-
proach near enough to that parallax for the purpofe
intended.

After the fame manner may the parallax in longi-
tude be found for any other time affumed. Alfo if
the arch AC be taken equal to twice the comple-
ment of the obliquity of . the ecliptic, thatis, BC
equal to twice that obliquity, BE will be nearly equal
to the parallax in latitade, provided DE be taken equal
to the verfed fine, to the like fcale, as before, of the
complement of the right afcenfion, of the point of the
ecliptic on the meridian. And thus may be found
the fitteft interval of time for the three calculations of
the parallaxes, &c. I have above propofed in general
an hour ; butin great eclipfes it would be beft to af-
fume this interval fomething greater, and in fmall
eclipfes lefs. _

Moreover thefe conftru&tions may be performed
with very little trouble, any fmall fetor being fuffi-
cient for the purpofe.

XLV. Of
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