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XXXI. Account of a Comet.. By Mr. Herfchel, FLR. S.;
 —communicated by Dr. Watfon, Jun. of Bath, F. R. .,
Read April 26, 1481,

N Tuefday the 13th of March, between ten and eleven
in the evening, while T was ex1m1nmg the {mall ftars in

‘the neighbourhood of H Gemmoxum, Tperceived ‘oné that ap-

peared vifibly larger than the reft: being ftruck with its uncom-
mon magnitude, I compared it to H Geminorum and the {mall
ftar in the quartile between Auriga and Gémini, and ﬁndmg it
fo much larger than either of them, fufpected it to be acomet.
T was then engaged in a feries of obfervations on the parallax
of the fixed ftars, which ‘T hope foon to have the honour of
laying before the RoyalSociety ; and thofe obfervations requiring
very high powers, I had ready at hand the feveral magnifiers
of 227, 460, 932, 1536, 2010, &c. all ‘which I have fuc-
cefsfully ufed upon ‘that occafien. The power I had on when
1 firft faw the comet was 227. From' experience I knew that
the diameters of the fixed {tirs are not proportionally magnified
with higher powers, as the planets are; therefore I now put on
the powers of 460 and 932, and found the diameter of the
comet increafed in proportion to the power, as it ought to be,
on a fuppofition of its not being a fixed ftar, while the dia-

meters of the ftars to which I compared it were not increafed
n
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in the fame ratio. Moreover, the comet being magnified much
beyond what its. light would admit of, appeared hazy and ill-
defined with. thefe great powers, while the ftars preferved that
Iuftre and diftinénefs which from many thoufand obfervations.
I knew they would retain. The-fequel has fhewn that my
furmifes were well founded, this proving to be the Comet we
have lately obferved.

I have reduced all my obfervations upon. this Comet to the
following tables. The firft contains the meafures of the gra-
dual increafe of the Comet’s diameter. The micrometers. I
ufed, when every circumftance is favourable, will meafure ex~
tremely {mall-angles, fuchias donot exceed a few feconds, true:
to 6, 8, or 10 thirds at moft; and in the worft fituations true
to 20 or 3o thirds: I have therefore given the meafures of: the
Comet’s.diameter in feconds and.thirds. And the parts of my
micrometer being. thus reduced,. I have alfo given all the reft of:
the meafures in the fame manner; though in large diftances,.
fuch as one, two, or three minutes, {o great an exaftnefs, for.
feveral reafons,. is not pretended to.

TABLE
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TADLE 1. Meafures of the Comet’s diameter *,

Daysy ,, ,,, 1 Powers,
March 1 7l 2 53 | 932. 460,
19 | 2 59 | 932. 460.
21 | 3 38| 460,
2814 71932 } . I
—1338] 227 thefe meafures agree to g’”/,
29 | 4 7 | 227 rather too finall a meafure.
— | 4 25| 227 f{cems right.
April 2 { 4’25 | 227
614 53} 227
1515 11| 227
— | § 20 | 227 very good; not liable to half a fecond of error.
18V 5 2] 227 trueto 12" or 18" at moft.

Having meafured the diameter of the Comet with fuch
high power as 932 and 460, it may not be amifs to make one
obfervation on this fubje, left it fhould be mifapprehended
that I pretend to a diftin& power of fuch magnitude upon all
celeftial objeéts in general. By experience I have found, that
the aberration or indiftinénefs occafioned by magnifying much,
provided the object be ftill left fufficiently diftin&, is rather to
be put up with, than the power to be reduced, when the angles
to be meafured are extremely fmall. The reafon of this may,
perhaps, be that a fmall error of judgement, to which we are
always liable, is of great confequence with a low power, as
bearing a confiderable proportion to the diameter of the object ;

* 'There are feveral optical deceptions which may affe the meafures of objeéts
that fubtend extremely {fmall angles. Thus I have found, by experience, that a
very {fmall obje& will appear fomething lefs in a telefcope when we fee it firft than
when we become familiar with it.  There is alfo a defletion of light upon the
wires when they are nearly fhut; but as none of thefe deceptions are well
snough underflood to apply a correéion, 1 leave them affeGed with them.

whereas
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whereas with a higher power the proportion of this error to
the whole becomes much lefs, and the meafure more exa&, even
after we have made allowance for a finall additional error occa-
fioned by the want of that perfet diftinétnefs which is required
for other purpofes. However, to cnter deeply into an expla-
nation of this would lead me to {peak of the caufes of the
aberration of rays in the focus of an obje fpeculum, of
which there are {fome that are feldom taken into confideration
by opticians, and indeed are fuch as cannot be calculated; but
this not being my prefent purpofe, fuffice it to obfcrve, that
the method is juftified by experience.

When the diameter of the Comet was increafed to about 47/,
I thought it advifable to leflen the power with which I mea-
fured ; and, as I made ufe of two different micrometers, as
well as eye-glafles, I took a meafure with both of them. The
agreement of the micrometers to y”” is no {mall proof of the
goodnefs of the obfervations of the 28th of March, and very
properly conne&ts the meafures of the high powers with thofe
that were made with 227.
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raBLE 11. Diftance of the Comet from certain telefcopic fixed
ftars which I have marked , B, v, 4, ¢ &

D" H' M‘ 17 1 7

Mar.13 10 30ffroma,| 2 48 © by pretty exa& eftimation true to 20",
17 11 Olfig. 1*.| 0 41 58 by the micrometer and power 227.
18 4 20 I 035
— 9 16} 1 6 59
— 10 §§ I 10 40
19 7 a4 1 46 40
— 10 42 1 5123
21 10 O 3 39 46
24 8 12|lrom B,| 2 §5 39 truc to 4 or 5", an indifferent obfervation..
— 10 s58jtig. 2. | 2 §3 4 trueto 4 or §”.
25 7 24 2 12 46 trueto 2 0r 3,
— 9 a7 2 14 18
20 10 43 1 48 3 trueto2or3’,
28 7 4b 2 5§ 49 trae to 4 or 5 .
29 8 sojfrom ¥.| 2 20 g1 truc to 2",
30 7 55ifiz.3. | 1 28 48 truec to 2 or 37,

Apr. 1 7 45§ 2 39 20
6 8 soffromd.| 2 51 23

fig. 4.

15 10 18jfrom & | 4 27 57 cftimated by the field, truc to 5 or 6"
16 7 50| fig.5.] 3 9 14 by the mlcnometm, truc to 3 or 4.
— 10 47} 2 50 56 true to 3.or 4",
18 8 1{3 3 18 4} . ’ 1
o 3 1 57 mean 3 17", true to 1"/ or 1¥.
~— 8 soffrom{, | 2 24 §7
19 8 38/ fig. 6.1 3 2 ¢ trueto 30r 4",

* The figures are drawn upon a fcale of 8o feconds to one inchi.

TABLE
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TABLE I11. Angle of pofition of the Comet with regard to the
parallel of declination of the fame telefcopic fixed ftars mea-
fured by a micromecter, of which I have given the defcrip-

tion, and a magnifying power of 278.

See fig. 1. 2. 3. 4.

5. 6.
D. H. M. , .
by fuperficial eftimation, liable to an error
Mar.13 10 30|BaComet,| o } yof plOOl‘ 12 degrees. ’
17 11 0|A & Comet,| 89 §6 by the micrometer,
18 8 20 fig. 1%, | 56 39
— 9 24 41 33 trueto 1°
19 7 23 29 47 true to 1%,
21.10 10 11 46 trueto 4 or §°.
— 11 48 12 14
24 8 23|B8 Comet,| 38 39 true to 2 or 3°%
— 11 4| fig.2. | 36 14 trueto 3or 4°, air very tremulous,
25 7 33 53 18
2 9 5§ 50 32 liable to a confaiderable error.
26 10 §§/A B8 Comet.| 87 o true to 2 or 3%
28 7 58 28 §I tructo 3 or 4°
29 ¢ 25{By Comet,| 32 19 trueto I or 2° B
30 8 25 fig.3. | 72 14 trueto 3 or4°.
Apr. 1 55/Ay Comet,| 28 g1 well taken o .o
P A _7 35 > A cxa&" }27 46', trueto 1°
6 8 28{B®Comet,| 84 42 trueto lefsthan 2°
fig. 4. "
15 10 27|Bs Comet, | 29 g true to 2 or 3°%
16 8 1| fig.s. | 49 11 trueto1°
— 10 §§ 50 47 true to 1} or 2°%,
_l_%_;_ _ﬁ _:ﬁ A Comet, :g 32 ;‘;gt;,valif,fke"’ }47°, true to lefs than1®,
-— 9 8{B¢ Comet,| 82 39
_1_2 _% f A%gog:ct, 13 ;g}49° 3’, true to 1°%
— 10 4§ 47 30 tructo 2 or 3%

* The angles are drawn true to the meafure, without allowing for errers.

Ttta2 Mifeel~
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Mifeellaneous obfervations and remarks.

March 19. The Comet’s apparent motion is at prefent 23
feconds per hour. It moves according to the order of the figns,
and its orbit declines but very little from the ecliptic.

March 25. The apparent motion of the Comet is accele-
rating, and its apparent diameter feems to be increafing.

March 28. The diameter is certainly increafed, from which
we may conclude that the Comet approaches to us.

April 2. This evening at 8h. 15’ the Comet was a little
above the line drawn from 4 to 6 in fig. 7. This figure is only
delineated by the eye, fo that no very great exa@nefs in the
diftances of the ftars 1s to be expe@ed; but 1 fhall take the
firft opportunity of meafuring their refpe@ive fituations by the
micrometer.

April 6. With a magnifying power of 278 times the Comet
appeared perfe®ly fharp upon the edges, and extremely well
defined, without the leaft appearance of any beard or tail.

April 6. Fig 8. reprefents the fituation of the Comet this
evening about nine o clock and is only an eye-draught of the
telefcopic ftars.

Remarks on the path of the Comet.

We may obferve, that the method of tracing out the path
of a celeftial body by taking its diftance from certain ftars, and
theangle of pofition with regard to them, cannot be expeted to
give us a compleatly juft reprefentation of the tra& it defcribes,
fince even the moft careful obfervations are liable to little errors,
both from.the remaining imperfedtions of inftruments, though

they
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they ihould be the moft accurate that can be had, and from the
difficulty of taking angles and pofitions of objetts in motion.
Add to this a third caufe of error, namely, the obfcurity of
very {mall telefcopic ftars that will not permit the field of view
{fo well to be enlightened as we could with, in order to fce the
threads of the micrometer perfeétly diftinét.

"T'his will account for the apparent diftortions to be obferved
in my figures of the Comet’s path. Some little irregularity
therein may alfo proceed from different refrattions, as they have
‘not been taken into account, though the obfervations have
been made at very different altitudes, where confequenﬂy
the refrattions muft have been very different. But though
this method may be liable to great inconveniences, the prin-
cipal of whichis, that many parts of the heavens are not fuf-
ficiently ftored: with {mall ftars to give us an opportunity to
meefure from them, yet the advantages are not lefs remarkable.
‘Thus we fee that it enabled me to diftinguith the quantity and
dire&tion of the motion of this Comet ina fingle day (from the
18th to the 19th of March)to a much greater degree of exaét-
nefs.than could have been done in-fo thort a time by a {fe&or or
tranfit inftrument ;. nay even an hour or two, we fee, were in-.
tervals: long enough to fhew that it- was a moving body, and
confequently, had its fize not " pointed it out-as a Comet, the
change of place, though fotiifling as 2} feconds per hour,
would have been {ufficient: to occafion the difcovery. A gen-
tleman very well known for his remarkable fuccefs in-deteGting:
Comets * feems to be well aware of the difficulty to difcover a
motion in a heavenly body by the common methods when it is
fo very {fmall ; for in a letter-he favoured me with, {peaking of
the Comet, he fays: < Rien n’ctoit plus difficile que de Ia
¢ reconnoitre et je ne puis pas concevoir comment vous avés. pu

* Monf{, MESSIRR.
¢t revenir
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¢« revenir plufieurs fois fur cette étoile ou Cométe ; car abfolu-
¢ ment il a fallu Pobferver plufieurs j Jours de fuite pour s'ap-
z percevoir qu'elle avoit.un mouvement.”

Ineed not fay that I merely point tlm out as a ternporary
advantage 1 in the method I have taken ; for as foon as we can
have regul'lr, conﬁant, and long continued obfervations by
fixed inftruments, the excellence of them is too well known to
fay any thing upon that fubject: for which reafon I failed not
to give immediate notice of this moving ftar, and was happy to
{furrender it to the care of the Aftronomer Royal and others, as
{oon as I found they had begun their obfervations upon it.

Defeription of a micrometer for taking the angle of pofition.

FIG. L Reprefentb the micrometer inclofed in a turned cafe
of wood, as it 1s put together, ready to be ufed with the tele-
fcope. A is a little box which holds the eye- glafs. B is the
piece which ‘covers the infide work, and the box A is fcrewed
into it.  C 1s the body of the micrometer confaining the brafs
work, fhewing the index plate @ proje&ting at one fide, where
the cafe is cutaway to receiveit. D s a piece, having a fcrew
b at the bottom, by means of which the micrometer is faftened
to the telefcope. To the piece C is given a circular motion, in
the manner the horizontal motion is generally given to Gre-
gorian refledtors, by the lower part going through the piece D,

where it is held by the fcrew E, which keeps the two pieces
C and D together, but leaves them at liberty to turn upon
each other.

Fig. 1I. Is a fetion of the cafe containing the brafs work,
where may be obferved the piece B hollowed out to receive the

3 box
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box A, which confifts of two parts incloling the eye lens. This
figure alfo thews how the piece C pafies through D, and is held
by the ring E: the brafs work, confifting of a hollow cylinder,
a wheel and pinion, and index plate, is there reprefented 14 its
place. Fisthe body of the brafs work, being a hollow cylin-
der with a broad rim ¢ at the upper end; this rim is partly
turned away to make a bed for the wheel 4. The pinion ¢
turns the wheel 4, and carries the index plate 2.  One of its
pivots moves in the arm f, fcrewed upon the upper part of ¢,
which arm ferves alfo to confine the wheel 4 to its place
upon ¢. The other pivot isheld by the arm g faftened to F.
~ Fig. HL Is a plan of the brafs work. The wheel 4, which
is in the form of a ring, is laid upon the upper part of F or ¢,
and held by two fmall arms £ tnd 4, ferewed down to e with
the fcrews 7, 7.

Fig. IV. Is a plan of the brafs ‘work. d, d, is the wheel
placed upon the bed or focket of the rim of the cylinder ¢, ¢,
and is held down by the two pieces f, 4, which are {crewed upon
¢, ¢.  'The piece f projeéls over the center of the index plate
to receive the upper pivot of the pinion m, #, is the fixed wire
faftened to ¢, ¢. 0, p, the moveable wire faftened to the annu-
lar wheel 4, 4. The index plate # is divided into 6o parts,
each fub-divided into two, and milled upon the edge. When
the finger is drawn over the milled edge of the index plate
from ¢ towards r, the angle , 5, 0, will open, and if drawn
from 7 towards g, it will fhut again. The cafe C, C, muft
have a fharp corner #, which furves as a hand to poin out the
divifiont on the index plate.
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