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y exa@& MeTuop for finding the Prace of a
PLANET in its orbit, from a Correéion of Warp’s
M ypot/ n/r by means of On e, or more Equations,
.mphm to the motion d‘"l“-ut the upper focus.

s ABPC be the ellipfes in which the planet revolves
;q‘ \A-l about the fun in the lower focus S ; let F be the up-
3o per focus, and M and » any t\'\o pl.uc'% of the pla-
" TR IR

net indefinitely near to each other ; and let FM, Fu,

V\I} Sm be drawn, as likewife MN, perpendicular to the greater
axis AP : from the center F, with the radius FD — 1, let the
circumference of a circle I)Ee be defcribed, and from its inter-
fettion with FM draw EH perpendicular to AP : put AO
(=OP) =4, OB (=0C)=4, OF (=O08) =¢, FM =y,
FH—=x, EH =y, DE —= 2, and Ee =2 : then SM being
— AP —FM) = 2a — u, by the nature of the ellipfes, .md

e ; FM \ g : AL ; K16
FN (=FH x = ) = xu, we have, by a known property of

triangles, SM 4 FM x SM—FM (24 x 2a—2u) — 2SF x ON
(4¢ X ¢ & xu): from which equation # (FM) is found =

s SN - (becaufe b6 = aa — cc): whence SM (= 24
a -r- X a -1* £x

. . - . aa -+ cc 2acx
— %) is alfo had in terms of x, being — Ex oalicd

Now the area EFe hcinq cxprcﬁ"cd by 12 (= FE x 1Ee),
we have FE® (1) : FM" :: 12 : the area MFm — 1z x FM|.

Therefore, the angle \'\/lm be ing equal to I’Vl'"k or FmA
(by the nature of the curve) we alf fo have FM x M : SmxmM
(or FM : SM) :: the area (12 X }“*\"} of the triangle FMm :
thc area of the triangle SMz = |z x FM x SM (P/mf 23 6.)

T a -}-"';,‘\?" 7% i a+cx’ e
22 ° — the fluxion of the area ASM. In order to find the

"ﬁc‘XI-—-x.\‘

a + ¢z

fluent




A wvery exaét Method for finding, &c.

? -
——— be refolved into the feries = s i
a 4 cx| a’ a’

&¢. (whereof the two firft terms will, here, be mﬁmcm) hy
: LI RO AL

p , . . I . ' 4 } *a cx xy
which means our fluxion will become 14’2 -.|__.h____ -

a a

which, becaufe yz ..—_——.x", 'md xz =1y, will be reduced to

fluent hereof, let

3 b

’lgf:‘;g_- K SO e whofe fluent will LICI'C}OI'C b{.‘,

. a”
- . ! .1"5'\{?' i J';*{':'_}' Ll
U‘Llly cxprchg_{ ]}\-’ _f."::; -{- — X areca DIH — 3 —, Or ﬁz‘ﬁ“:.::
o 2a” 2a* i

e e e ){-‘n"’_! Sk ~ T ] 1 N

+4 2£ x iz — 3xy — —- (becaufe the area DHE — [ DE
2a” g ";("‘ ;

x DF — <HF x EH = ;& — {xy). This c.\pumcm when
M coincides with P, Jnd P l‘\ — the lum circumference DEK

. "'-F :’" .f'
(= p), will bLum.L — —{— — = — (fup}mlmﬂ d=1 -4
- 4aa 2
S - - = 24 3
— | = the area of thc {emi-cllipfis ABP. Therefore we have,
2aa’
brdp brdz b*xy biy?
4§ — ! — — ——= — —— (== the area ASM) :: p (=
2 2 4aa 3a
X s iy 2.3 y 3
the length of an arch of 180°) : 2 — —= — —_ — the
2a*d 3a il

length of an arch (A) exprefiing the leIlLtH mean anomaly
t'\}

from which equation, & = A e MR e
L] e +2sf+ ..rz' . ’Jfl'x

s

fin. 22

caufe xy, or co-fin.z Xfin.z2 =—
"n" f -

:fin.22): where the two laft terms beinf very fmall in com-
pmllf‘m of the others (and, therefore, 2 nearly — A), we € may,
inftead of fin. z and fin. 22, mbihtutc fin. 4 and fin. 2.4 ; by
which means we have 2 “1’\—{-—7x fin. °A-{—-—>< fin. AP,

44 ¢ 3a“a
From whence it appears, that, in order to have the angle AFM

at the upper fuum tln, mean anom*!y (A) of the plmu at
the time given, muft be increafed by the quantity, or correc-
. 2 - ; 203 oy
tion t—!- X fin. 2A X fin. A%,

“d Ja’e

4av¢

But to exprefs the value of this correCtion in feconds of

a degree (which in practice is the moft commodious) it
will

47




A wery exalt Method for finding

will be, as 3,1416 (the length of an arch of 180 degrees)

(=

is to 648000 (the number of feconds in that afth) fo is

e LS ; i e AR 3 Ny o
- % fin. 2A 4 Wkim.iﬂ to 51567 x —7 Xfin. 24

3 X — X fin. A" = the number of feconds in the faid

a ¢

rection: the logarithm of the latter term of which will,

therefore, be = 5,1383 — log.d 4 3log. =~ 4 3 log. fin. A;
= _

and that of the former = 4,7123 — log.d -} 2 iog.:‘;_ -+ log.
fin. 2A. But, to render thefe expreifions ftill more convenient
for practice, the log. of 4, by reafon of its fmallnefs, may be,
cither, intirely negleted, or elfe fo aflumed, to be nearly a
mean of what it is known to be in the planetary orbits. Ac-

. R . 8
cordingly, by affluming the excentricity ¢ =— — of the mean

i . ks i 100
diftance (which is a {mall matter lefs than the excentricity of
Mars, but {fomething greater than #hofé of the Moon, Saturn,

and Tupiter), the value of d (= 1 4 2—;%:.) will be = 1,0032,

and its logarithm == o,0014. Whence the log. of the former
part of our correction, by fubftituting this value, will be 5,1369

-+ 3 log. i + 3log. fin, A =3 X 1,7{23—}—[03%-{—10@1}\ ;

and that of the latter = 4,7109 -+ 2log. < 4 log. fin. 2A :

which, exprefled in words at length, give the following

Pi'(?{?ﬁ"tﬁ‘(}':-} RI{'[(’J.

1°. To the fum of the conftant logarithm 1,7123 and the
log. of the excentricity in parts of the mean diftance, add
the log. fine of the mean anomaly ; the fum (rejecting the ra-
dius) being tripled, will give the log. of the firft equation (in
feconds) to be added to the mean anomaly.

2°. To the fum of the conftant log. 4,7109 and twice the
log. of the excentricity, add the log. fine of twice the mean
anomaly ; the fum (rejecting the radius) will be the log. of the
fecond equation ; to be added or fubtracted, according as the
mean anomaly is lefs, or greater than go degrees. Here




the Place of a Planct in its Orbit.

Here, and in what follows, the anomaly is to be always
reckoned from, or to the aphc] on, the neareft w ay ; in which
the feconds may be omitted, in computing the propofed cor-
reCtions. Which corrections hemg made, the true anomaly,
or angle at the lower focus, will be had from the common
proportion, by f Lmn(_r, as the aphelion-diftance is to the peri-
helion- (ilhnu, fo is the tangent of half the mean ano “n.uy,
thus corrected, to thc, t.'.nQn,nt of half the true anomaly fought.

As an example of the ufe of the method here laid down
let the excentricity be fuppofed = o 048219 (being that af-
figned, by Dr. HALLEY, to the orbit of Jupiter) and let the
mean dnomah« be 45°.

Then, log. excent. . . 2,6832 2 log. excent. . . . 3,3664
+LOI] log. . . 1,7123 -+ conft. log. . . . 4,7100
= log. for ift equ. 0,39535 — log. for 2d equ. 2,0773
log. fin. anom. .. 09,8494 log. fin. 2 anom. 10,0¢ 000

0,2449 2d equ. = 119%" 2,0773

1 /7

firft equ. = g o 7’;_];
From 979—37 log. of perihelion-dift. 0,951781,

fubtr. 0,020452 = Iofr. of the aphelion-dift. 1,04821¢ ;

therem. 1 ,95808 5, willbea(3d) conft. log. for this orbit : towhich

add 9,017596 = log. tang. - cor. anom. 22° 3 K24

ioﬁf]ull 9,575681 — = Ifffr. tang. ; true anomaly 20° 37" 40":
whofe double, 41°15" 20", is therefore the true anomaly re-
quired.

The fame excentricity being retained ; let the mean anomaly
be, now, {uppoled 120 deﬂu.e

Thcn, Ioﬂr fin. anom. 9,9375 log. fin. 2 anom. . . 9,9375
log. for firft equat. 0,3955 log. for 2d cquutiun 2,0773
0, :"{‘?,E_ 2d equat. = 103+” 2,0148
firft equat. = 10" 0,9990
Hence 120° 4 10" — 1/ 431" = 119° 58 26" — the cor.
anomaly.

Therf. log. tang. - cor. anom. §g° 591 10,238331
. _1,058085

- third conft. log. for this orbi
= log. tang. ; true anom. 57° 32" 10” 10,196416

Fi

H Whence

-1l
g2
*

L

(5 ]
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A very exaét Method for finding

Whence the anomaly itfelf is given == 3*25° 4’ 20".
ntricity be aflumed — 0,066777 (being the

,H_:.I.!,zt» gives to the lunar orbit) the two
. AT 5, to be added to the fines of the mean ano-
nniv and of its cl uble, will be 0,5369 and 2,3601 : whence if
the faid anomaly be taken = 50° (at which, according to the

Doétor's Table, pro xpediendo calculo . f.rm”m'w ntri lune, the
whole correétion is a maximum), the former part of tln, {faid
correction will be found — 18", and tnc L tter part — 22§ g

|

therefore the fum oi" both is 244", or 4 47 agreeing, exaltly
with the quantity given in the 7able. And in the very fm”'-
manner, the pmpd corrections Lollc'pund ng to other anoma-
lies and excentricities may be comoutuu, the error never
amounting to above a fingle fecond in any of the planets, ex-
cept nfmi and Mercury : in the place of Mars, the greateft
error will be two or three feconds; and in th ar of Mercury,
about as many minutes.—As to the Earth and Venus, the fe-
cond equation, alone, will be fufficient to give their places to
lefs than a fu,ond

To obtain a farther correCtion, which will be necef-
fary when the orbit is very eccentrical, we may (inftead of
the two firft only) make ufe of a greater number of terms of

o 1 2ex X AP I
the {feries —_ ﬁ—_- — fi—_- e, (== ——-), by

c».

a* a® a* a® a F ex)
|
; . =\ b
which means the fluxion (16*2 —{—____* ) of the area MSA
«\
1 cribed about the focus §, which 18 proport:onal to the time,
ill be here reprefented by
bzt 1b* xe'y z— 203y xz + 3¢ty &' — 4e5y*x0%
¢\

&e.
pofing e — £ ). But it is well known that y* (fin. 2|)
» a 2

;
1
=1
l

n R
c. (tup-

— L — - co-fin. 2‘:.-, whence y°x (_ y* X co-fin. 2) = § co-
fin. & — - co-fin. 22 X co-fin. 2 + co-fin.  — £ co-fin. & —
s co-fin. z — = Lo—{'.n. 2% 5 and ¢l :eio'c '

Co=IiN, 78 " ==

% This, and all that follows to the fame purnoﬁ., is nothing mare than the
application of thr. THEOREM, ?!‘df the rectangle of the co- fines Jf any twe angles
It ual to balf the fum of the co-fines of the fum and
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— ! co-fin. z % co-fin. =
+ co-fin. 2%
3 — '('f)—i‘m‘.f::

iine sz Uc.

— Le3 4 1o X 1’111.::.' — e fin.2z -

p3 —}- t¢s x fin. — 2—{in. 42 + Im sz (fuppofing all
32 2 &

{'uu'n terms wherein ¢ rifes to more than five dimenfions, to be
difregarded). 'This expreflion, when 2 = p (= the femi-cir-

cumference AEK) becomes 24" X 1

— = Sy ‘-'l "r.fJ
Lfﬁ‘?rx e R R —— —— rea
“*/ ki
of the femi-ellipfe ABP. Hence it will be, as Labp (area

ABP) : labz— 10" x 163 4 1e5 X fin.z — 16" x Le*fin. 2z &,
(area ASM) :: p (the length of an arch of 180°) : 2 —
b R S5 T ;" 2% . g

— X i3 4tes xfin.2 x < fin. 22 &c. = the length of the
[

7 4
a 4

arch A4, cxprcﬁ‘mg the planet’s mean anomaly : whence, by

~ Al : ), L T e
{ubfituting f = 2, we have 4= z—="1 +e*x ;jeing —

a
Hferfini2z 41 —{— et x Lfedfin. 3z — U-'—\(Jm 43 —{—f x fine

-
§

\( »w, to find from hence the value of 2, in terms of A and
the fines of its mu txpiu ve may, for a firft ap proximation,

aflume ,J__(.--‘ % “;J fin. + / 1v11 2% &c. as L(‘J.lld. to

14¢ x Lfesfin. A 4 j ‘in.2A — 1 Le* x Lfetfin. A &e.
which ’11} quantity bcmrr denoted Iw 2., we fhall have A =

2 —Q, .:uui Lonicqucmly z2=A4Q.
H 2 But

5]




A very exact Method for _ﬁfz.r!z'.fzg

But fin. % (= fin. A 4- Q) = fin. A x co-fin.Q 4 fin.Q x
co-fin. A = fin. A 4- QX co-fin. A, nearly (becaufe Q_being
very fmall, its co- imc will differ micnfllﬂ) from the radius,
and the fine very little from the arch itfelf). In the fame
m.mncr (22z(=f.2A + GQ) —{.2A 4 2Q x co-{. 2A, fin.3

3A43Qxco-{3A,8c. W hich values being thut.foicluh—

ﬁltu Ld in thc given uluatmn it will become A — z—9 Q—Qx

]+fX fesco-f. A+ }‘gcoi_‘\—r—|— *x 5 fesco-.3A &e.

But the firft term of the feries, 1-4-¢* X /e co-fin. A, drawn

into — Q (if all terms having more than five dimenfions
of ¢ be negletted) will be barely — - fe3 x co-fin. A x —
ff fin. ”A = — i f 5 X co-fin. A xfin.2A — — 2 fes x
fin. 3A + fin. A.

In the fame manner %/f¢'co-fin.2A % —— ‘f‘”co fin,
2A X Lfesfin. A 4 Lfe'fin.2A — Lfedfin. A — L5 x
fin.3A—fin. A— -',_}‘ e‘*xlm 4A + ~fes xﬁ‘n—sr-f—lm a:
And, laftly, — 1 1+ 16 X Lfeico-fin. 3A x — Q_equal to

L fed co-fin. 3A X Q: ﬂ_’ X co-fin. 3A x ife fin. 2A
= 7/ esXfin. sA — fin. A. The fum of all v\‘hich will
be ;' f'esfin.A — Jof esfin3A — [ fPetfin.4A + of €
fin. 5A ; which added to = — Q (or 1ta equal,  — 1 +¢

Jefin A — 1fe' fin2A, @e.) gives A = 2z -~ 1 f-¢" — .'[;;ﬁ"‘
X +e3ffin. A — re'ffin.2A 4 14 Lt — e f X te3ffin. 3A —
3f+ 2f" X %ﬁn.arf\ - _'—ﬁ-Tu X ﬁn.s;"i. From whence

we have 2 = A + 14 I—Iix e3ffin. A 4 1¢'ffin. 2A —

1--———— X ;e fing A 5'4f fm.4A — g"ﬁ"f’{ﬁn.S A, very near;

hmuﬁ in all terms h.lvmtr more than thILc dimenfions of e,
the quantities 1 and f may be ufed indifferently, for each other,
without producing any errors but fuch as confift of more th'L-
five dimenfions of the converging quantity e.

But, fince it is known tlmt fin. 3A = 38 — S5, and fin.
5A = §S— 2083 4 16S5 (S bcmcr the fine of A) we fhall,
by ﬁlb‘htutlnc thefe values in the °d 4th, and 6th terms (aft:—.—
proper

I
|
|
|
!




the Place of a Planet in its Orbit.

proper reduction) have 2 = A 41 + 420X £03f 83 — 37¢ 5;

I5
3 = Vol o 4 /
L Le'fx fin.2A - i—{-- X fin.4A. Hence it appears that
. ¥ .1"
180X60oX60 T . 1,319 TR ey setf* -
T X I A48 X e 2L 5 Yo +f o Alepasii /
3,1416 T4 30 I5 Tae/l2A+ 32 4A

will exprefs the number of feconds, to be added to the mean

anomaly, in order to have the angle AFM at the upper focus
of the 0111p{1~ correfponding to []nu anomaly. From whence is
deduced the following method of calculation.

Let F denote the logarithm of half the lefler axis divided
by half the greater, E the log. of the ecce: 1t.'.FL-?‘;.-' divided by
half the gre: m.l axis, G the !rw of the fum of the {quares of
half the frn.ltm axis and twice the eccentricity divided by the
{quare of l alf the greater axis.

Take P = 1,71277 + E + iF 4 :G,
(L::: :, j"J—I— E 4 iF,
R = = 4,71 6 _.]_ 2E + I.“,

— 4,7123 .

S — 4,50824 + 4E - oF ;
then the logarithms of four equations (in feconds), to be ap-
plied to th(, mean anomaly (J\}, will be

3 X P 4 log. fin. A — log. rad.

5 x Q + log. fin. A — log. rad.

—|— log. fin.2A — log. rad.

S -+ log. fin. 4A — ]0“‘ rad.
Of which equations the firft is always to be added, and the fe-
cond always fubtracted ; the other two being to be added,
fubtracted, nccording as the fines of their rci}ﬁidtivc arguments,
2A and 4A, are pofitive, or negative.

The two principal of thefe Lqumcmb agree with thofe before
given ; and are the fame, in effect, with the two equations
laid dov n (without demonftration) by Sir Isaac Z\'}“.\"i':}\‘-
in the Scholium to the 3 31 (t Pmpnlltlr‘n of the firft book of his
Principia. The latter of which, in the Laws of the Moon's Mo-
tion, prefixed to that Work, feems to be rej *.Lhntu as defec-
tive s it l‘;iﬂ_ﬁ there afferted, that, zhe 7 ity in the m 1072
of a /-.-”g.-'}.-‘-f. about the upper focus, f:f,r*f""f’; ;- " three ;' 7rts 5 as if the

nature of the fubject admitted of juft that number, and no

'f
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b 1 v e | i
more ; wiereas the ;".".‘H'T_'f:, C\ Ul[l""‘ t\l'lfln.’{ 1n ILC CC;,!":LT C-
e 14l YOIt

number, [‘JL,I“].L: the terms of an infinite
{eries, wherein the Lt.LL.H'fi;L.‘.."V is the converging Juantity.

i1 oN has given two terms of this feries, whicl
are right ; but the new equation added by his Commentator, is
[ o

not {o; the fien thereof, the coeflicient, and the law by \"‘ﬁ:-l.'?':

it increafes and decreafes, being all different from what the
";.vfg"' tr e

O ,D.‘ to C

£

This equation (e
where 1 repref

xprefled according to the above notation,
ents half the greater axis, f half the leffer axis,
» the eccentricity, and A4 the mean anomaly) he makes to be

_]_ 2f*

— et x fin. Al x co-fin. A. But it ought to be 4 e
32

- et ~ P . - .
etfin 4A (= 3¢ % {in.4A, nearly), asis fhewn above; this
- !

being the 3d term of the general feries, and the next in order
after thofe given by Sir Isaac NewTon ; who appears, more
than once*, to have h n difadvantageoufly (I might fay, un-
fairly) reprefented, and that, under the covers of his own book :
a circumftance that cannot be attended to without fome con-
cern and diflike, by thofe who entertain a due regard for the
merit of an Authox to whom the mathematical world is fo
much indebted.

I {hall now put down one lmfrlc example of the ufe of the
equ&tlom above derived ; uhu‘un I ﬂmll Ivﬂpoi(. the eccentri-

city to be ;22522 parts of the femi-tranfverfe axis (¢ the fame
as s 1ﬁ]fmcd h\f Dr. HALL EY to lfu_ orbit of Mercury). Here,
then, we have E = — 1,313635; F (= log. Vi—ee =

= log, 1— ee ) =-—0,000406; G (=log.14} 4ee ) — 0,068024 ;
uhcm.cph._.lom,(L 0,453 R = 3,3302; S==1,744:
* In the 28th Pmpoﬁtizm of his third book, it is found that the moon’s
diftance from the earth in the fyzigies is to the diftance in the qua adratures (fet-
ting afide the confideration of eccentricity) as 6g to 70 ; which is confirmed by
what is demonftrated in a fubfequent part of this our Work, as well as by the
calculations of others ; neverthelefs the truth of this proportion is called in que-
ftion, and a new one is laid down, which makes the faid diftances to be in
the proportion of 59 to 6c. See Laws of the Moor’s Motion, p. 11 and 12.

which
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which values will ferve in all cafes belonging to this orbit.
Whence, fuppofing the given anomaly

to be ¢o°, we have

3,3302 1,744
R %

99933 9,534

e e s 1 1.2°7 "

33<3)0 ik
%) )
puy ~ '.‘.I‘(‘_
2,7900 1,06300

Of which refulting logarithms, the numbers correfponding :
6175, 48%, 21006%, mj 19 ; whereof the firft and third
ing added, and the other two fubtratted, we have go°
for the u,nrcif.Luaf anom:

or the angle at the upper focus ;

I'r
whereof the half is 25
7t

Therefore log. tang '8

—Jr— 10g. Uf the ratio of the o1 and leaf

= log. tang. ;- truec anomaly 17° 2¢
Which conclufion is true to a fecond. , In
any part t of this orbit, amount to more than about two or
three feconds.— If you would have the refult depended on to a

fingle fecond, or if the orbit be fuppofed ftill more eccentrical

than that of Mercury, then the following method may be of

4 g~
uie.

Say, as half the greater axis of the ("]]ip fis is to the eccen-
tricity, fo is the fine ui' the mean anomaly to the fine of

angle; which fubtract from the mean anomaly, and to the log

fine of the remainder (\\'mch I call the eccen ':;V\.n.z.' ;;\_._i
the fum of the log. of the eccentricity and the conitant log
_T-""‘! 23: the aggregate (rejecting the radius) will be the lo-

rithm of an .1""_.(3 in d egrees and dectmal parts ; which,
racted from the angle firft lm.ru‘ leaves a correction to be
added (under its proper fign) to the an anomaly: with
which corrected ano
if needful, by alwa

hen f-t;

[ § -
ne 1Ls'JL, 10 1S UiC ;,\1._‘\.J:L O Ul€ COITcCtCl =i
2t of {“c angie at the upper rocus o1 thc el
1 1 - 44 1 1 ;
whence the angle at the lower focus, or the truc anomaiy, ma
N’ v

14
alla




A very exatt Method for finding

alfo be known by the common proportion, and that to any
affigned degree of exa@nefs.

This method, in all the p]w(‘a, except Mars and Mercur Yy
anfwers to a [mei at one opu&tmn In the former of Jn.l\,
two, the error, whtn greateft, will amount to about three or
four feconds; and in the latter, to nearly as many minutes

in which cafe, three operations will be neceflary : but in order

to avoid that trouble, the following calculation may be ufed ;
which is fo exa& as to anfwer, even in the orbit of \qu.]v
to lefs than half a fecond, “nhout repeating the operation.

Add together twice the log. of the eccentricity, the log. fecant
of the angle firft found (as dhow) and the log. co- ilnc of the
{fum of thc eccentric anomaly and mean anomaly once cor-
reted (in all of which 'nwlu the feconds may be neglected).

The aggregate (fubtracting twice the radius) will be the log. of

a fraction to be added to unity, when the faid fum of anoma-
lies is between go and 270°; but otherwife, fubtracted there-
from: then the log. of this {um or 1cm.1md<.1 being fubtracted

from the log. of thc firft correction, you will ll‘l\t. the log. of

the true correction to be added (undu its proper fign) to the
mean anomaly given.

Thus, for example, let the mean anomaly be 70 ; and let

the eccentricity be = 0,20589 (as in the pucuimn exam-
ple).
Here, fin. mean anom. 70° . . . . .. 9,9729858
log..ecoent s, o dr iRt 1,3130353

.*. ang. firft found == 11°¢’,33  9,28662171;

whence §8° 50%,67 = the eccentric anomaly :
whofe fine . . ... 9,9323552

- the log. proper for the orbit . . 1 ,0717583
_Iog.oflo 9952 . . .« . . .. 1,0041135%:

which angle, or its equal, 10° 5,71, buno fubtra¢ted from
11°9,33, leaves the firft correction 1°73',62 — 63’,62.

Moreover,




the Place qf a Planet in its Orbir.

: o e T o 1 L 9o
Moreover, by adding together 70°, 1°3’, and 58° 50', we
have _
129° §3', whofe co-fine . . . .., 9,8070
F e 4 - i i T o.\ m~r I}.
-+ fec. 11° 9" ang. firft found . . . 10,0083
-+ twice log. ecoent. " s v 0 s oy o 2,6272
— 103‘. of 0,0S;}’Q WL W Y B8 :,j_;_,j’

Log. firft cor. 62502 4t . 5 00
reflOf. L0272« sl ahsls wlariOlo

= log. true cor. 61,9 . . . 1,79172

Now the mean anom. -} true cor. — 710 150,

7 ?IO 1628087~
whofe log. tang. . . . S 14030007

~+ log. of the {emi-conjugate axis . .., ., . 1,09005040
== log.tang.of 70 28 8o, ', Rt 10,4 544027

And the log. tang. of the half hereof, 35°19',41 9:8504350
~t log. of the ratio of the gr. and leaft diftances 1,8185730

e=logitangaf 2023 0L, L, L 96690080

whofe double 50° 2/,04, or 50° 2’ 2", Is the true anomaly re-
quired.

I ADE.
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