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DESCRIPTION, &,

THI‘? Aftronomical Machine is not to be clal-
fed "'"""'J""J-_. thola trifling mechanic conftenftions,
which, though they aften exhibit great ingemui !'.'
are of mo further utility than to i||1'|n|Lt‘, or a=
:|1'|:-|::' the jiliterale j'I,,_ L':.L[ll],.l.l-ﬂ --.n- 1||,...|_-|.- found
:l-.h-.u ve in the eves of competent ju dpes.

The circumitantial defeription, which we here
11||'|.F'|.|_;.l|, to. gve, of th '-. [uperh Machine, will con-
vince owr readers that it differs widely From the
inventions mentioned above, and that it is cven
Far faperior to the many ingenious mec
[:rmi::-'ain::.s. whitch have h rio ofained gencral
.|'|'|r'|.:l A[0n, 1oL o |".' on account of the i reat
exaflitude of every Phanomena it reprefents, but
alfo on account of the fmplicity and folidity of |
Mechanifm: gualities, which undoubtely |
it among the mofl ingenious and remarkab
Maller-picces of Mechanics, and which rend
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the fiteflt and moft agreeable mediom through
which we may obtain a thorough knowledge of
that meaft fublime 2nd entertaining Science—the
Scicnce of Aftronomy. We will only add here,
that the Inventor of this Machine was one of the
firlt gemiufes, in mechanics, of this century, and
univerfally known as fuch, by his invention of
a Macuine of Cavcoration, of a particular
Balance, and varions Watches, and Clock-works.

In arder 1o prove more fully the fuperiority
of this curious Machine over all others of the
kind, it will be necefary to divide the delcrip-
ton thereofl into three different leflions, in which
we thall explain :

I. The different Planctary IvRtems which this

Machine exhibats,
IT. Mis Mechanifm.
I11. Its Figure.

SECTIL1ON I

WCf the differemt Planerary Syficms.

The different Planetary (yflems reprefented by
this Machine are:
I. The Solar {yfiem,
1I. The particular fyllems of the IMancts
which hawe Satellies, vz,
1. The [yllem of the Earth.
2, The lyflem af Jupiter.
3. The fyltem of Saturn,
111. The Celeltial fphere, or the Solar fyl-
tem as viewed from the Earth.
Y1. The Chroncmeter.

I. Tk
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I. THE SorLaAar SysTEM.

The Sun is placed in the centre of an borizon-
tal ring of two fecer diameter, repreflenting the
Feliptic, and on which are delincated the 12
figns of the Zodiac, with their divilions. The
Planets turn round the Sun in the folowing or-
der and diftances, which are proportioned to one
another, as the numbers 4, 7, 19, 15, 52, 95, viz.

Papr. . Houm. WMin, Seconde.

Mercury in Ex. 27, L 17f
Ve 224, 48 £1. 25,
The Eanh 965, £ 48, 451
The Moot roued

the Ezrth s Jel T 3
Mams 686, o, 1. B
]It|"ilrl‘ 47370- &7 =5
SELUrn 18747- 3 27 =

The conllruBtion of the wheel-work is fo exafl,
that the ditance of the Planets from their mean
places in the Ecliptic, according to thefe determi-
nations of time, docs not amount to an error of
afecond, nor even a fraflion. This affertion
may be verificd by the number of weth of each
wheel, which will be found conformable to 1the
firiftell rule in Mechenics,

We have, in gencral, followed the [yllem of
the celebrated MM. Dz ca Laxoe, and Herr,
and wherever thele learned Allronomers do
not perfeltly agree, in the. determination of the
time of the mation of dilferent E.-|..|.|:r;|-.j we have
taken the mean of their allertions,

This reprelentation of thele Planctary rewvolu-
tiong, fo exallly calculated,is one of the greatch
advantages of our Machine, by which it diltin-
guilhes wlelf from many others, where minuiial
: Variaiione
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variations have been neglefied ; for, afier the
expiration of feveral vears, the difference, or
neglefied rells of fome feconds, mufl be con-
hiderable.

None of the wheels have more then 150 tecth,
which renders them light, folid, ‘and of a middle
hize, and comributes greately 1o give a light and
-!"i-l'r}" motton 1o the: Machine 3 and the whaole 15
TI:II"‘.-IIIEI‘Z"!' i {0 curions a Manner, that the Planet
which moves fwafteft, puts in motion another of
a llower courle: by which arrangement it was
nog n:'cf;ﬂi'-r}- 1o muliiply the number of wheels.

The times of the I:-E.un.:u:r'lb,l revolutions, as
flated above, are 1o be underflood as of their
mean motion, by which the Planets deferibse, in
equal times, equal parts of their orbits. We have,
however, endeavoured to redace that mean mo-
tion to truc motion ; and clpecially in the plancts
Mercury, Mars, Jupiter and Satrn, which de-
fcribe very confiderable Ellipfes.  As to the
others, viz, Venus, the Earth, and the Moon,
we have thoughe that redoftion fuperfluous, the
difference of their troe and mean motion being
fearcely percepiible, as well on account of the
fize of the f'. ftern, as alfo becaule their . orbics
are almoft circular, and their diameters very
fimall.

B, in the determination of the motion of the
former Planets, we have taken paricular care of
this difference, which; according o M. Cassing,
15 24 degrees in Mercury, 105 in Mars, 53 in
Jupater, 65° m Saturn: {o that it may be feen
dillinflly when any gne of thele Plancis is in its
A ]'.Ij: chion or Perihelion,

T he alifervations of .-'l.!::n:lrlrln'p:rs I'.hta'rnll:;' Prove
what' we have here gfferted, for the ».:n;:unj.ullq':iul:.-i.

of
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of the Planets happen precifely im the times cal-
culated in the ."'L[anumici.l Ephemeris; whereas,
if the difference above mentoncd has not been
atiended o, there would be very. ofien a millake
of feveral days.

The orbits of the Planets are circular planes,
or rings, propetly imclined o ihve orbit of the
Farth, which is perfeflly horizontal, under the
angles determined by Altronomers. They in-
terlelt the Ecliptic in two poinis diretlly op-
fite, amd reprefent the alcending and defcending
Nodes of the Planers. By thele means not only
the latitude and longitade of the planets is cafily
known, but alfo the time when they enter in their
Nodes,

The Planets are reprefented by fmall globes,
faftened to fmall rods of ftecl, which rile perpen-
dicularly between the orbits, above the horrzon-
tal Mechanilm.

The fize of all thefe globes is in due propor-
tion to each other, except that of the Sun.  The
diamener of the globe reprelenting the Earth,
which we aceept for the unity, is 11 lines, ;  the
diameter of the Moon about 2 of ghe former, that
of Me rcury rather maore than one third part, and
that of Venus §, Mars 4, Jupiter 10}, and Saturn

L. The fize of the globe reprelenting the Sun
E.:n been proportioned to the fpace which re-
mained unoccepied.  This globe, in its due pro-
porticn 1o the others, (hould have been of the
fame fize as the celeftial globe which reprefcis
the apparen: motions, & of the Plancts, and
conflequently its diameter would have been 107
lines, or 1 foow

Saturn revolyesround the Sun, being lurraund-
ed with s wonderful ring, which has an inclina-

gl CEY T
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e i-l. j":l--\. | £ ] |hl.' g Ilil' |.Ir :'-"i;l.r|j|;1::|_j\,|||_"| s, .|||5r4|||.:
s perlodical revolution’ round the fon, 16 axis
always preferves ity parallelifm, the Planet does
not always prefent the fame figure to the Earth,
f!” lomeumes 188 anles only appear, and lome-
firmes it is not vilible at all.

In this reprefentation of the Solar fyllem we
have, for the fake of himplicity, omitved the fol-
]n;,:l'l.n ill,_rl |:1h_j1-rl.¢:

1. The obliguity of the axis of the Sun, of
Venus, and of the Earth ; becauie the obhgun
of the axis of the Sur, ax well as that of the Eam |'|r
15 particularly reprefented in the fyftem of the
Earth.

2. The dinrnal rotation of the Planets ; bew
caufle the globes are too fmall for making any ob-
fervarion am them, and befides that this rotation
of the Sun and the Earth is alfo particularly re-
prefented in the fyftem of the Earth.

3- The farellites of Jupiter and Saturn, be-
caule the fyftems of thele Planets are reprefented
feparately on the eppolite fide of the Machine.

4. The motions of the line of the Apfides,
or the preceflion of the Aphelion and of the Nodes;
becaule Altronomers do not agree in the determi-
patiodr ol the times relative to thole :h:mgu.u_,
which, belides this; are very low, and almoi im-
percepitble.  We have, however, not guite neg-
lebied this point: fos the machine iz conflrufed
m fuich a manper, that it i ealy 1o advance, al-
ways for the fpace of a century, the place of the
Aphelion and the Nodes, the difference not being
fenfible in a fmaller part of time.

Froan this it will appear, that, by the affillance
of this Machine, the different rclations of the
wholc Solar (3 llem may be feen at one view; the
various

¢ 9')

warious pofitions of the Planets may be knowr
for any given time, without calculation; :1:1!_4”
therevolutions of theHeavens,fuch as we perceive
them from the Earth, may be eafily explained.

. Tus PARTICULAR SYVSTEMS OF THE
PLANETS WHICH HAVE BATELLITES.

1. The Spjfirm E,r' iee Earti.

Here the Sunis in the center; his Axis incli-
ncd 77, and wrns. round that Axis in 25 Days,
19 Hours, and 8 Minutes, according to the cal-
culation of M. D ta Laspe. :

The Sun is furrounded with a fmall ring, which
reprefents the Plane of the Ecliptic, and a cir-
cle on his circumference, perpendicular 1o his
Axis, teprelenting che Snﬁr'l:‘.qu.:-hm Thele
Rings, which interfefl each other in two places
under an angle of 7%, denote thereby the Nodes
of -the Sun, fo that it iz ealily leca when the
Farth is in the place of thele Nodes ; and con-
fequently, when the 1'1;;_::1 ol the Sun delcribe
firaight lines on his Dilk ; whilll they appear ra-
ther like Eliples, when the Earth is removed
three figns from the Node. Bt I|:I|1:|ugh the
fpots of the Sun perform their periodical revo-
lutivos within thetinee alove mentioncd,
mot tll afier the expiration of 27 Days and 12
Minutes, that they appear again in the place
where [ilt}' hive been leen 27 Days before :  be-
caule the Earth, during this time, is likewife ad-
vanced in the Ecliptic; and that is generally
called the Synodic time of the Solar rotation,

B Thi
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The Earth turms round the San, and perlorms
its tropic revolupion in_ 365 davs; 5 hours, _Iq:.
minutes, By means of 2 particular motion of
the Plane of its orbit, which does not complete
ity intire revolution in lels than 26,000 veam,
we have allo reprefented the precellion of the
Equinoxes, or the apparent motion of the fixed
Spars from Well 10 Eall. By this contnivance
the -tropic revolution of the Earth is converted
into fiderial revolution, which is gbs days, 6
hours, and g Tin e, ;

The globe reprelenting the Earth iz one inch
in diameter.  The four quarters of the world,
as well @s the principal kingdoms, are engraved
on . Its Axis makes an angle of ."3';‘, with
the ]-“-"'I."*""I'i';""'l"”' ling, and uufulr: that” angle |
pe rlomms a 1_'|:-||'.'|'|'.-.I|\' rodation En 33 ]1n1:|r5, ﬁL‘I-
minuies, 4 feconds, and 5 thirds. By means of a
| |-|_i|:|,|,';;|_[ |_-.a.;t:r._-|r:,' 1'|jr||_i-;_||1I Ii'i: .'I."\-:]s. !-H'l‘i!i 'il!!.
waralleiilm 1n its orhit.  This ferves to explaim,
i the eaheft m.‘u'l'l'l-!‘!"l_]-l':rﬁhif.‘rll'.l'_' different feafions
al the year, the ne ualities of days and Iﬁ;ﬂ_::a s
well as the rifing and fetting of the Sun: it allo
indicates what regions have exatlly noon, when
we have morning, evening, or midnight. ' It fur-
ther exhibits our Edrth revalving round s Axis
in 2.4 hewirs, and round e Sun i the pace of a

year: thefe revilutions clearly [hew the caule of
the viciflitude of the feafons, and produce thia
Plhenoménon which makes it appear to’ the 1nha
Litants ‘of the: Eanl L 1 1E was the. Sun that ri-

g cand Jets, ;l_l-.-.:"lj.'llll..'l thmugh the  differen

|
[-:.-_:_I:, of the Lddiac.
Thie Moan revolves rotind the Earth in 27 days,
hours, 43 minutes,and § feconds, according o
erancan motion ; but this Jalt is likewile conver-
. ted
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eed into eceentric motion, by means of another
applied 'in a comtrary ‘direHtion. The line of
Apfides, or the Apogée, pafles through all the
figns in g231 days, 8 hours, and g5 minutes; fo
that the Moon always returns into her Apogée
at the end of 27 days, 13 hours, 18 minutes, and
34 leconds.

As this Satellite palles very clofe to the edge
of the ring which reprelents her obligue orbi,
{he may always be feen very diltinly when flac is
:!.ppmai.'hilug to the Eatth, and alterwards when
receding from ity her orbit interfeBing that of
the Earth under an angle of 5. The Moon ri-
fes allo, of herfell, from her Nodes over the o rhit
of the Earth, and delcends again under 1, follow-
ing always the obliquity of her orbii, which, ac-
{'ﬂ!‘l‘]'i!'l:l'. oM. DeLa Layn - ;:u'l::;lr:u_'-. llosyile
an entire revolaton From Eaft o Well, in the
courfe of 6798 days, 4 hours, and g3 minutes.
1t is therclore very eafy to obferve, at all timies,
the Ecliples happening i and near the Node,

“The {ynodic month, where the Moo enters in
tq:rn_iunftl'ir.ul with the Sun, 15 Tound of wlell 1o be
) davs, 12 hours, 44 minuies, o e onds; from
which it 13 'i.'d['r' ] L'Z'-Z]iI!-dirI the new and Full Mlorom,
the trlt and laft quarter, the place which qhe
Moon occupies in the Zodiac, and all the abier
Phencmena,

&, Ihe J‘;:_j':'rm |:J|" Hupiter,

In this fvltem the Sun is in the center;
!!:n! ”E;n[h deferibes a fmall  circle. round it
s dillance from the Sun is, to that of Jupite:
{rom the Sun, as 10 105

-
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_'np';qgf turns round the Sun and the Eanth in
43331.'!:1':-"-.:: hours, H:-_'n'.n]':lil.'.!'I bes 3bs LERLE EEEEREFLE
mGien. Tis E-.:_'n:lf Sateellives wen roundd 1tan the
followang periodic and lynodic times, exatlly cals
culated by M. D 14 LaNng:

Bajr. Hours. Min. | Bec.  Thmes.
Firlt Satellite 1. 18 87, g3 Periodic.
1. 18 28 g6, Synodic.
Second Satellite 3. 13- 13- 42 Periodic.
g. 1%. 17. 54- Synodic
T
T

Third Satellite 4. 4% 33. Periodic.

: 3. 59+ g6 Synaodic.
Fourth Satellite 16, 16, 32, 8. Periodic,
16. 18. "5 7. Synodic.

The contrivance and confiruftion of the
Wheel-work is fuch, that all thefe motions per-
feftly agree, even to a fecond, with thofe obferved,
in the Heavens,

I'me Earth is atfo piaced in this fytem, o Mhow
the imegquality of the conjuntlions of the Satcliitcd
with their principal Planets inequality, which is
occalioned by the annualparallax of the Ecliptic;
and which, viewed from the Earth, may be el-
teemeed at the utmofl : '

For ghe firlt Satellite, at 1 hour, 25 min.

For the fecond do, ar 2 50
For the third  da, ar g a4
For the fourth do. at 13 .

for if the obferver was fuppofed to be in the Sun,
this inequality would not happen.

From this it appeaTe, that if-.l:l}l' I"I-C"'rrll[‘l- wilhed
to ohferve, in this Machine, the conjimctions of
the Satcllites, fuch as they are feen from thé
¥arth, they will be found perfefily coinciding
with thofe which happen in the heavens,

Belide:
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Bahides this, if the primary Planethad not ob-
sained fin this fyflem its eccentric moteon pro-
portianed to the elliptic line of its orbi, 1t would
have been impoflible 1o make the following  dif-
fercncesobviouswhich fhew haw much thelynodic
revolutions {urpafs the periodic ones,--ihe motion
af Jupiter not E:ing always uniform.

Thele differences are,

Hoars. Mia. Sec.
For thefirll Satellite, o©. 9. 4.
For the fecond do, i 19. 13-
For the third  do. 8. 39- 42.
For the fourth do. 6. 18, 50-

And thisis the fpace of time for which the
motion: of the Satellices of the Machine would
have differed from that which is obferved in the
heavems,

From this particular account of all thele fyl-
tems iz will appear plainly, that it was not very
eafy to add 1o the eecentric motion of the prima-
gy Planet, the like eccentric motion of the Sa-
tellites ; and at the fame time to prefent to the
view the effeft of the parallax, by making the
Earth a part of this [yflem, in order 1o make all
the revoluions of the Machine perfefily corre-
fpand with thole in the heavens,

The Satcllites are placed at their proportion-,
able diftances from their primary Planct; and
the femidiameter of Jupiter being taken to be
the uniry, thefe diltances are

For the firlk Satellite 5%
For the fecond do. g-
Forthe third do. 14.
For the founth do.  25.

Thele Satellites have an cblique mation, and
the.
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the Planes of heir orbits are inel: ' i
orbit EI:FIhIr primary Planet, Eullfnﬁljfu:_.draj:;r t]? i
an inclination of 1* 19/ fowards the Eols :i: }I].fs
:l-!:m {?ﬂ”m””.!!m Modes of e .‘:‘ralélnrli:": |!|‘r1: lent
: cmielvesto the eye, fo that iz ma ¥ be feen at all
Jmn.:,iﬂ'_!h: conjonttions oblerved Trom thel h
]EPFEn ' ornearthe Node ; andconfe ucmlllirt'f'
the Eclipfcs Cauled by thefe rmn_i:uu-l;-‘!qjun ﬁ:i !1
the paflages of the Sagellites th rough the ﬂ? 1 .
of Jupiter be r;!f long ar fhost duraticmn :Il_':lt:llhII
may allo perceive il the fourch Suulii:::n!' i:":
piter will be tn:l:}afc--] ar ot ;  For when it is o] 3
at the diltance of 5 5°. from the Node, ity IEJDMIF
mtrnnhmcum Fﬁmh]:i“'r And, laitly, the ':-irru.w_f :Inl-;l:
:fhtuhns l.nl_uwn when each Sﬂh_-illtt pallcs before
¥ ¥ o _]u_p:!cr. fuch as thar palffage is abfcr
ved lrom the Earth, as well as tlye pohition of the
Satellites againft each other, and how they “-L
Fent themfelves at all times when they are ;:-h]j.'::‘

;:::thf:ryha Ln_.:lulfi:-!:qulr-. fo that in looking for them
" encavens it is ealily found, by (he help of
:]ﬂI:j r:l{achlll;t,.h;_luch Satellite s the !n!:ni
MaLied that 1s foen cithe gk "
wErds i il fon the right or op

S B The Syfiem ef Saturn,
s fyllem is as perfedt as thay of Jupiter. T}
.!"Eu_'un 15 m 1ts center, and the ;J|['I_'1nrnplimfl :“:
4w 5 ] e :r.
t;;:?ha [r_: Lhe Sim is, 4o that ol Samrn from 't||:l|f
U, 32 1o to 950 Saturn i ip
W 0 : criurms his ¢
;uufu:::m round the Sun Pirt 10 '-1h1h ‘Tli'pllc
21 ' ' L F% s
ﬂr!:!}lr.-, z_f.|_1.1r|_ul:ﬂ; 1% orbit has an inn'lli|..-:|l,ir'm.llu;;-‘?r
h."n [J-:_l that “i. r]ir Ezrth, and the penodic zind
Y odic revolutions of its five Satellites revand
o= primary Planet -is performed under q
atar I an angle
'J hE
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The revoletions of thele Satellites, according
to M. Proa, whole determinations are confider-
od as the molt accurate, and as fuch adopted by
bl.-Dg va Laxps, arc as follows:

Days. Hours, Min. See.

Firlk Sacllite 1. z1. 18, 261 Periodic.
1. 81 18 jEve-2ynodic.

Second do. 2. 17. 44 513, Periodic.

g. 17. 45 5IdSynodic,

Third do. g A A 114 Periodic.

ol A% AT, 531:. Synodic.

Fourth do. 15. #8. 41. 133 FPenodic

15 23 4+ 12.%-Synodic.

Fith do. . 79. 7. 49. 105 Periodic.

: 50 81. El. f#5.5-5ynodic.
In thiz fyltern, as well as-in the Solar [fyltem
where the E::!r: is greater, the ring of Saturn has
not only its proper obliquity, that 1510 fay, anin-
clination ol g0° towards the orbit of Saturn,
butalloits proportionable fize. The dillancesof
the Satellites from the primary Planet areall in
due ]]:mpnmun.-:, except the h]:h, the dilkance of
which would have been too grreat for the Machine:
for if the femi-diameter of Saturn is taken as the
unity, the infide edpe of the ring is 14, the
outfide ¢, the diftance of the firlt Satellite 42,
that of the fecond 65, that of the third 8%, that
of the fourih =0l and thai of the fifih hould
have been 5o, bui, for want of room, we have
been obliged o bring it as mear to the fourth as
polfible ; and as the four former Satellites wrnin
the fame plane with the ring of Saturn, they have
all one ‘common Node, which is in the 1g° of

'lqlri.l'au-

In oblerving, thercfore, the motion of the Sa-
tellites
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tedlites,: 1t may  always be feen when they entér
e the thadow. of Saturn, when they pafs before
the bady of that Flanet, the abferver being fup-
poled 1o be upon our Earth, or what would be
the diffcrence caifed biy the parallax of the orhic
of the Earth, in regard to the time of their cone-

uritlions with Sarurn, ‘if the Earth was totin that
yitem,

HL, Tue CerLesTiaL SPHERE : or the

SOLAR SYsTEM, as viewed from
the Earrm.

This fyftem confifts of &

globe of onk oot diz--
meter, made’ of coppier,

and painted in blue, on
which, the fixed Mars and condlellations dire exafl-
Iy delineated., It is filpended upon a pillar -of
1EI:|°~ TFulcan order, i 15 10 turn freely on iz Axis,
within a divided hotizon. and . a graduated mec=
richam  The former may he fet 1o any given latia
tude; and the latter is fixed an the top of the pil
lar., The globe js cocompafled by a feparate
circle, about t inch broad, reprelfenting  the
Echpuic, andthe twelve figns of the Lodint o o
that the globe, with s ifixed ftars, may-not only
torn freely within ghie Ecliptic,hit may be chasg-
ed in 18 pofition, by which means the preceffion
of the Equinones may be oblerved.
In the infide of the globe) are about one hune
dred wheels, which give maiion to fome fockets
that projeét owr of eack pole, and to which the
Flanews, &c. are connefled, one above the other,
bywire: bentto a certun-curve. Thefs Plances
are even with the Ecliptic, and exhibit on thag
clrcleabeis apparent, direfl, and retrogeade mo-

tions;

. 1p)

Ltz o as
tions, and [ometimes they are !;..Ll.:lnllllzgz lul'!'m-
perledlly to agree with 1]w|-.a-|-]j;_1n1rtr15 pragihe

l 1 een f the Earth; an
lanets, asfeen from th & _.
real 1-; t!m_-ir rifing, fouthing, and ['::.hl.l'lj':.". may
ik : 83
b e, Gin Hen o th
& . re TS o e .
order Lo convey i : e
oy t parts of this Mae.-lunt,l.m allo '.'
Purig ; Bt owe will give a more par-
Mechanilm and effett, we will g
ticnlar deleription thereof,

(b

o # yxed Mlars

This Celeftial Sphere, with s i'?mrﬂ';' 45 53

d the Milky \\'u}', "'".”' in 83 H- 5 » Well.
i Axis, by a motion from Eall o hich

rnuurld1_u 1:;..“?: diurnal rotation nFL'i'.rl_'J-.-.nrlil,-l.»!- '||:..:.
?cnfsrézljnﬁcd inthe fame time. By thisthe L:"_Id”:'t 5
as well a the rifing and feiting of *‘“'_F.‘L"}L i of
mw| ' ined For every hour of the day .I Sl
Frs "him-a ra:.IL that this Machine offers a very "I
Ih‘:_lmar:l:t;wniinu; method 1o obtain a know ': Iu-u
of the fixed ftarsand of the con lellaticos; Jor, 0o
Eu'l.'.' |I1l?.f-] 1'Lu:: it to the meridian, 1t 1*!_ r:iln:i_:t'rl.'l."l"i-
figure to onciell a ftrait line, drawn '1'-?'I']':_T' i fnd
ua of the qle:hu o Lhr._ '!'-:;n'-':.'lln_”]' Ii ]'W”_ with
i diately, hy the likencls of this 1|"1. " fella-
;;1-:.I]|:::.1.1- ens, the fame ftar, _'_'l'_'!”-' JI~“l':“- . ""!' ik
15;:—:1, which rifes on ithe |1:|'E|‘|':_l.'.|i|.i A]J; Lt-_l.-_l', T
has attained its highelt lﬂErii-l'!-.l_!H I' Vv e
.lil'ra indicates the apparcnt (o s A : : 4
ftars, by which they ;uri-}'anu'f;:f__'*:f } ::’_2“3__1-1-‘;_’1_‘:'“l.__
{o that after the expiraiion -a--_...'-'..h.n ! '1| lalthv. o
[ s e o0 B Aasiose an e
swa the (Lars chianTing o g B
1L]'I.I1‘:.":.'rﬁ:.I|||I-i(:.-|;_-:I.:||-'l [ ||il—:|g1 till ar lall, alter a years
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Ihe Sun has the fame fizure as heds commonly
“jl‘l refemted ¢ that isco fay, from his contre are
Huing golden beams in all direftions. which are

ol direttions; which are

3 It'iz well known, that on
sccount of the Crepulcule (twilight), the night
toes not begin wril the Sum bas funk 15 or 18
vie have therehire
confiiutled thele beams of the lengthi of 15" ol a
vertcal circle, reckoning from the centre of ithe
Sun. By this

l!l\.'

o the 1]}”:,:.-.:11-’_: |Ia|'-'.
degrees below the horizon

] | contrivance 1t hecomes exlv 1o
erming’ the beginning and the duration of the
l‘-'-_l--.:,'-x. as Wi I} -as the time doring which the
Plancts, and the fixed flars: are

concealod by the
Siin=beama,

i For as the Sun moves cvery dav,
with all the fixed ff rom E: i
b L ‘.-ll. 1 ‘f. L II|.-:r.~_ |.:-:'.!I Eall to W 1'”,::1:;] HE
¥ mcans ol another motion, particnlir 1o him
¥ . I
'l-\._-r. :H makes s pevalutias [ vm WY el o Eall g
J08 daya, £ oo i e - W
Doty & hours, 49 min. he paffes every year
eire alithe Plamets-and fxed: Hars which are o
tus way, and covers them' by his b ams, To thae
I!!'.I-i:: Flancis and Stars which rife and g with
thve Stin nnat be perceivedby us. It isthere-
eahily leen on this [phere; when a flor

=|i|1.= o :."'.-|.|_|'|.:!.-.-.-u:na.r when 1t Ibl,"lr'!i;p:-, 1o il
the |-u'."|.|||;'h:-..'.,|:_14||r_ and when aficr a
PRI it appeears - dpdin'on, the har e, b

morong—iwilight,

':--:'I'.l:-". |-|i"'r

fore alway
14
Sl
I we lee not only when the eenter
e =i niles over thethorizon, or delcends un.
c various feafony, bu :u:!i||5|:|:,:lf-.'-:;hlwv_:

- dierent igna wherein he finds himfell, his
i - - . i
33 Cmpkoy  more ‘or Jels time to Kide them-

k
‘u I TR ¥ 1 -

iclves below the horizon, ar 1o appear again be-
fore bis'rife; wherchy they dencte the true be-

:|_'-III|:||_'\I!
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ginnng of the day, and of ihe !Ii.-.';hlr Al thefe
Phenomenaol the afiparent motion arc reprelent-
ed here. Every g4 hours !.h'.“ Sun is lecn llcn COme
back again under the Meridian, not rearding but
o very few mimtcs, which 1s |;.-.'|| | the |'..|!_I!:l'.li."::!|
aftime  The reafon of this dificrence 15 as fol-
lows : the Sun makes every day a whole revelu-
vion, with all the fixed ftars, in 23 hours, 56, 4 5 -
*, becaule his apparcit motion is -:h:u.:[unn.:xl by
ihe rotation of the Earih, which = accomplilhed
in thar time. Now if the Sun had no proper
motion, he would always feem to come agamn un-
der theMeridian intheume mentioned above ; that
is o fay, in lefs than 24 hours: but as he h!;_u al {0
everydayaretrogracle motion fromWell toEail by
which he deleribes about one degree in the Fchip-
tic, it happens by that, that il has proper .'|_||||.-:.1:|
metion is fuppoled equal at all umes, it 15 T~
tnrded exafily for 1 557 4" by this motign; and,
conlequentdy, be docs not require, as the hxed
flars, only 23 hours, 564" 5 1o come back un
der the Mendian, but exacily 24 hours.

As the ‘Earth wrns round the Sun, not
circalar, but in an ellipiic orbits it 18 not poih
ble that the apparent motion of the Sun, whichis
produced. by it, cam be the fime avull times: it
mult be the fowelt in tha place of its orbit which
is the moflt remote from its center, and which
happens in the beginning of the momb of [uly.
And whereas this proper motion ol the sun, or
rather of the Earth, i [ometimes flower and
fometimes. quicker, the liule quantity ol tme
which the Sun lofes every day,and which changes
the day of the flars into a natural day, mult be
fometimes greater and fometimes fmaller, fo that
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he does not ;5'!-.-.-.1'.-: require .m;;.;'”_,.- 24 hours to
come back again under the Meridian.

This elliptic motion of the Sun has been
alfo imitated in the Mechanilm of this fphere;
and conlequently the Sun offers, in this Machine,
the fame Fhenomena; and performs his apparent
divrnal motion, from Eall to Weft, fometimes
faller than at others, on account of its eccentrie
city, as may be leen in the Aftronomical tables,
in which the differenee of the true and mean time
i3 caloulated for every day. This unequal mo-
tion is likewile r]-.._- realon why the Sun requires
B days lefs to pals through the Sowhern figns
than through the Northern ones,

Anather conlequence of this proper annual
motion of the Sun from Eaft 1o Well (the center
of which is the pole of the Ecliptic, diftant 23" a0’
from the pole of the world, round which turns
the 'h'ilﬂl]c i:lﬁ'.l:'r'\'.' 'I-'-'i:|‘| the :|-l:'-;'.'|:.| H.‘I.!'a. and con=
fequently allo the pole of the Ecliptic) is this
that the Sun rifes more over the horizon in |:|._:
Northern figng than in the Sauthern ones:  that
he rides in a [piral line from the Tropic of
I_"Iurur-irr:rh to. that of Cancer, where he begins
his return towards the Equator: in the firli Sol-
{tice he caufes the thonelt davs, which increale
by degrees till he arrives in the other, where the

days are the lonmgelt.

I1l.

The Moon has—i1 ). In the interior part of the
fphere, her periodic complete revolution, whick
i perlormed in 27 days, o hours, 43 |||m: g lec.
o that aficr a thoufand  years fhe does ped fined
herlelf neither advanced nor retarded = which i
the calc in other Maclines of this kind, the In-

VEntrs

T I

ventors of which were not able go reprefent her
Tev F|Ul'ﬁfm{ io the exactnefsofaminuie.—z ). Her
meEan motion 9 converied inte Erue mmi::n,]p_,-'
means of a (mall eccentne dilk, which iz applied
to the wheel of her mean revolution, and which
performs its revolution in a contrary  dire€tion in
a1 days, 13 hours, 18 min, and g4 lec. that isto
|-.1:l.', i the ume of an Anomalillical month ¢ s
diameter 15 6 degrecs, (o that her motion is flower
in the Aphelion, and quicker m the Perihelion,
and that the Apogée comgpletes its revolution from
Eall 1o Welk in 3231 days, B howrs, 35 minutes.
If this eccentric motion was nok reprefented in
this {phere, the Moon would often be found dil-
tant 5 or 6 degrees of the Eclipric from its true
pofuon, and conlequently the full, as well as the
new Moon, would [ometimes happen an the Ma-
chine either ten bowrs too [oon or too late; and
would bue feldom agree with the heavens.  Thus
the mation of the Moon, on this Celaflial fphere,
correlponds o exatlly with thae chierved in the
heavens, that all the other inequalitics to which
this Satellite is expoled from varioeus canles, never
|'.|'tn=!m e even b much as ape ||f.'5_:1-:_'-:'1,|i“|_'; EICE,
As the courle of the Moon is-here reprefented
il !'|||1L'|1:, lubjcét to the divrnal apparent mo-
tion of the I]arr}' heavens, it will be ealily per-
ceived, that with the affillance of this Machine
onc may ohlerve I:Iu: l'.”i.l:l:,_; .||1|'_|I |-|.'rl_i||;:r of this
an'l.litc.-, 'h:ll‘l i:.i l]if[cl‘l‘.‘lll 1.'|I.|Iu_;|.'-, .|;|[.:|t;_; |.r|r|11
the time of ber diftance from the Sun, and from
the place which lhe occupies in the Zodac; the
unegual motion with winch [he paffes through
the figns of the Fcliptic, and which correfpond
with that in the heavens; the apparent and un-
cqual [pirad progreflion fhe delcribes; that
14
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iz 1o fay, ‘her different meridian eleviton over
the honzon, which changes according to the
place fhe occupies in the Zodiac; her comune-
tions and oppofitions with the Sun, or the new
and [ull Moons; and laltly, the fixed Stars and
FI:-'I recls 'I'.'i [11 '.".'hi.l.']: IIII.\_' Enkers every [[I.'.:lrll:.i'l i;. Crifl=
Junéion during her pailfage 1I|rm|E__;h the Fodiag.
We !]Iujlhl have likewile réprefented  the
Moon®s orbir, and thown how The declines 5% from
the courle of the Sun, at the approsch of the ol
ftitial points, fometimes to the North, and fome-
times to the South, il we had not been alraid to
deviate from the pr incipal olyeét of this Machine,
which is fimplicity and lolidizy of ifts mecha-
milm. Il we had enly had 10 imimte the motjon
of the Sun and of the Earth, without confiderine
that of the other Plancts, it could have been done
as ealily, as to reprefent mechanically (he other
Imall inequalitics of the Moon, cxcepting how-
ever fome of them, which it is impoflinle w come
:'I-'IIH'IW!LIIF l:;]" revolutions of that Satellite, Ina
ead therclore of her orbit, we have renrelent
the motion of the Nodes !11! 'LI::-L.‘-.]]-I:,LI? I:htl.|::!
'i'u.'li:uz:«., I'irl which her orbie imterlects the Exl iptic
underan angle of 5%; that i 1w fay, in which the
Moon, during her periodie revolution, goes twice
through the orbit’ of the Sun, or of the Fanh,)
have been made moveable, According to th
albremonncel Chlforvaitons and ealcolat ans  ihey
make an entre revolution from Faft to W efl 3
that is to fay, in a contrary direélion, in G7g8 days,
5 hours. At the end of their rods there are twe
dilks, with the figns § 8, the firlt of which denote
the afcending, and the other the defeending node .
fo that when the Eanth pafles before the firll of
thele Dgns, it may be calily feen ‘that (e is
ifn

(=3 }

in the Ecliptic, and that fhe begins to decline from
it, in coming a little mearer to the North. When
ithe Moon 182 removed Ej.f:-' from her Node, it 13
then knownthat (he is in her greateft fouthern
or nocihern latitude, which is 5%, and that fhe
is returning in the Ecliptic.  As the mmoll
diftances of the Nodes, in which any ccliple may
appen, are known, a fmall index, which exiends
on both fides of the Ecliptic as far as to 15, has
been added to cach fipn of the node ;. thar, when
new or full Moons bappen within this index, it
may be [oon determined whether any ecliple of the
Sun or the Moon, will ke place, To judge
afterwardsof its ::L.;T:|:|1|I,|:||,‘L|:, it will be I'Ii‘lL'l.'H.'I.:I'_‘_.' 131
oblerve whether the conjunflions or oppolitions
of the Sun and of the Moon take place very near
orin the Node @ and (o determine whether they
will be vilible or not, it s fulbicient to obferve
whether they ]1::311:1: nover our horizon, or under ik,
The Nodes of the other Planets are denoted on
the Zodize by (mall difks, by means ol which it
may be '|'-I:'I|.'l'-i-'|'l.'i!. ?llrl'. the Moon covers a Pla-
set, and whether that is vifibie or nol: thadis o
fay, whether {he enters in conjuntlion at night
with the Planct, over the Honzon, at the place
ol the Planet's Mode. Thele Modesof the Planets

have however no proper mnotion onthis Machine,
becaule the time of their revolution 3 not only
very uneoriain ut alio vory low.  However in
I'nIIimi::H the calculations of M. Gassixa thele
Nodes may be fct back every hundred years from
Eall to Welt, in the manner following, viz,

The Node of Mercury 1% ay¢

That of Venus 50
That of Mars 5B
That 511_' ] |1_5.~i|1'r > 40
That ol Saturm "o
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part of Allronomy, which might canle any altera-

tion ;. but whether thefe Nodes are ot .h._uﬁ'_ Or

L1 L1 49 I|||.' TEYY ||||-'||r||- 1||" |:||l.' ]"'|.1|1-;_;H. CYEN ?:{if:r’ il

great many years, will not fail wo be very exatl.
I¥.

Mer ¢ury and Venus, whole orbits are fur-
rounded by that of the Eanth, appear always to
he attending the Sun, ionan vblerver, who, placed
0 Erir _!’,l-l IE!'L'. makes himielfan annual revelution
round this center of our Planetary [vltem, Thele
two Planets continue their courle from Welt 1o
Fall, till they arrive at a certain diftance from
the Sun ¢ oafier the fetine of which they are [een
yei lor fome tine over the horizon ¢ bur they ery
foon returp, and approach the Sunin the n[-rpu‘i,-r
diveflion ; and advance by degrees towards the
Well 1o a cenain diflance, where they appear
belore lun-rifing ; and thence are called morn-
ing-Hars.  The following is the relih of the ob-
fervations made on this fubjed.—Mercury per-
lorms s revolution from Well 1o Eaft in about

godave s i then becomes flationany during half
a day, and alierwards returns, on the fame courfe,
by a motion from Eafl to Well, inonlv 2z days.
Its greatelt diflance from the Sun iz at from 18 10
g8°, but nevermore. . From fhmilar ‘obfervations
we know, thar '.'c'rur-'.i'.n:-| furms her revalution lrom
Ealt to Well; in abour gqe days; that it is then
flationary during one day, and retirning after-
warids, ‘:It'rrut'.." i the Gime eonirle baek i 42 days;
and 15 never ghove .ﬂ"diif:;::‘_ from the  Sumn.

In that detennination of thne, Marcury, sbove
all, on accountafits greater eccentricity, fhowsa
very great incquality,  The interval between one

cunjunttion

(g )

conuntlion of this Planet with the Sun, until 15
:|-:_ -l, |.'|.:IJ:|i|.|1h:li-\.lll heing alion 1o fans langer than
silual. .'icmr-h!u:l to-the q_.:ticul.ﬂulu 4_:-.I f".i._ ”i
va Laxps, referving toiis mein moton, fuch
. be luperior 1o

an interval of a conjuntlion may
another as follows, viZ. for Mercury 115 days,

21 hours, 3

aurs, 7 B% g _
L) - " - T -E_ 5
1 order to give all thefe mot:ons, their d Hie

gz and for Venus 583 days,

.4

rent direflions, politions and chinges, i was he-
eI E =

r A
caliary tnhive PECDLEIC tea the fowrce ol tl
j siie

nomeni, and 1o make fome parts of the "n.u[_'l_
{y flem,relative to this objet, the bale of all ljw;rr:.
appirent changes 3 we therefore made ule of e
wheel which produced the cecentric motion of
the Earth, 10 reprefent likewile the mean revolo-
tions of Mercury and Venus, fuch as they have
been already deleribed in the Copernic fyllem
anil I:-.;L-.-h:_;qi.-rq.-n to all thefe revolutions their
proportionite cceentricity, we placed Mercury
al ‘1‘I and Vemus at 7 of ihe a0 pans which ..IH
[nppaled between I;fi'.r._' center of the Sun .md.: ic
Earth : we then fufpended the rod ”.I every Pla-
ot within the flit of an arm, proportioned to _:hn.'
thickneds af the rod, and defcending ina firaight
line as long as the diameter of the orbit of the
Plancts recuired il

Thefe arms, connetted o iwo !;ll\:-l'.'\.'t: pro-
_i|.'1._||-1- ol of the upper part of 1]::'r|.',,'e151r:', v
unto the two Planets Mepoury and Venus, which
are fullencd o the end of the fleel :_u-:';u ;|!1|lv-'|,'-
mentioned, thelr motion, as 1t ig nbferved trom
the Earth.

] V. The




'|-|1|' three fuperior Planets, Mars, Jupiter, and
saturn, difierin their motions from the two ins
ferior 4!::l.':-, in that, that they defcribe theirorbits
without ‘that of the ' Earth.  Obflerved from the
Earth, their motion appears quitd different 3 for
though Mars performs its mean revalution in 636
llil_'.'=~I #3 hours and &1 vin this Planet i ||r_|-h'e".'|'-|
fech advancing nearly o |h_1.'1: il the Zodiac,
remaining two dayvs Rattonary; and afiesmards re-
trograding g5 diys.—1t is likewile Tound retroc

‘ graging 10 or 12" whenever it is in-oppofition with
thesung and i retrograde motion 13 moch flower
than the dirett ones- for when it is in :':1|'|Ji||_|:'_|_-| I
with the Sungar advimces 47 in omne 1}-.'_'!.'_ and in

Lin the fame 'f'i_ml:'c

retrograding, it only makes 2.
of Limne, '

Iis conguntlions with the -f‘:-llrhll'u..n take ]:|].'|-r|
al the end of 77gdays, sz hours;, 28 and 26" of

inan nml'l:'n; Bt this ume 15 olten much pro-
||:.-|1E|_4_| ar ||:I|:|II! e G acoolint nr |_|"|1_- cCcenir=
city of Mars and the Sun.

'The variations in the motions of Jupiter and
Saturn which may be obferved from the Eanh, in
regard Lo their [ynodic revolutions are as follows:
the mierval bewtween one conjunélion with the
SR o Lthe :‘|:I|'.r_ 15

For Jupiter '.';gE days 21 hours 15" 44"
For Sarn: 378 2 ril

In this time Jupites .ll:].'l.'lllh,.{“:,l. during 284 day
andl “-qll-l:rll 1511!'1";‘ 244 days; a the cm:l of wh J-.I|
they remain ftatonary, the firfl 4 days, and the
fecond 8 days: and aficrwards r.... Tirl Planct
appears -retrograding durisg 119 days, -and the
{econd I'erﬂ 136 days; lo 1|ml. Jupiter goes

back

-9 )

back about 1o inthe Zodiac, and Sarurnabout -
hut both are lower in Ih-l"tl e ||:||:l_:'.1-:ir' ||:|-.||||r|1
| A I|Lr'; Hilg Jli |]'|;_'|:r ::|| ..,'f_'t O,

1” ||-. 11 .i“ luL-\.‘J-" |'h't'l!|l.l||n'||.| wiach u.'[-luh: Fr.:_'l-:n
the mouon of the Earh, are |l-|.||1 _I'Il. canfs r]._r._qj
i wonld [ecm almall D ifible 1o imiuioe in o
Machipe all’ thele revolutons, vhich are Tome-
times much |u|r":':| 1.11:1 lometimes muach (horicr,
on account of their eccentric me stion g and winch
|,-.'|_ 11 oAy r:||-.|:;J] yoc in diflerent paris ol the Foe=
diac; Ellil' "nl-_rl:nr‘. dioes nod | ‘|||r|‘||: the lame po-
fation with regard to the Sun till after the expira-
tion of 13 years and 3 days, Venus after 8 years
and 2 |J.JI"'.£:I ."-:.tl':-.Lrll,,r L:I yoars and Eq-sjal. 5 ||_1-
piter after B years and 1 day, and Saturn alier
5g years and 2 days; or rather, to [peak properly
thole Planets never réturn exally tothe lame
point. :

But notwithtanding thele difficuliics all thefe
maies are imitated inothis Machine, and agree
for more than a thouland vears with thele 1n the
heavens : lor even if the motion of the Planets is
accelerated or retarded by their matual attraéion,
that difference will never be fo much as o be
perceptible in a2 Machine lo [mall, in comparifon
with the immenie r;':ll,.r afl the H SV ENE, and the
magnitude ofthe prodigious bodies there tlu.utin!_j.

All thefe leeming unequal mations have been
clicbied in the interior p.u-. of this [phere, by a
contrivance and a mechanifm founded onthe Co-
II"'F'lil.' 'l. ftem.  In conlén jUenge, we have -||'||| -d
to the mean ond eccentric motionof each of the
thres [uperior Planets, and its proportionate di-
ftance from their cer nr_l', the motion of the Earth,
which is produced by the wheels of their eccen-
tric Tevolutions.— L |_ us ‘this Machine exhibits,

I} & e
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Lo thefe Planets run in their fpiral Jdine, with
uncqual celerily, and by a mion l:-.!I:':l:".:I'II'.'Ia di=
reft and fometmes retrograding, any € al L.':l!l.'—
rent periods to their folflatial points; their mect-
ing each other, rifing and leing, .'I.l-_-lllli‘-l'_: !
certain fixed flars; and becoming tviliic by |
ing themfelves in the beaus of the Sun: fo that
(s celeftial fphere, reprelenting the [-:m‘r_r;r in
miniatre fhevs every Phenoemena ol the I.'I;,'-:I-']:iil.l
hodies which may be blerved dither !::'-.‘.-'"“ oT
by night ; with this only dificrence, that this mo-
veable celeftinl [phere s CONVEX, 3 heércas the
heavens appoir like: a concave 'II".II". .

This vicw may be adapte d to all latipdes, by

[!ll.'-'-.i-lnf, the hinrpzan Lo any given |I|.:..:'.:'\.' O Wi

Bl ..||.1I.I:lh:_||. T iCha B .

IV, TR CORODKNOMETER.

Thispartofthe Maching conlills ol threc enamici-
led dials, oue above another, and is put in moiien
by a Clock.—The ppperm il dial, Lreing, the o '!I
of the Clock, fhewsthe hours and nuputes; and
by advancing the hand that points out the minu-
tes in this diad, not only the Chronometer, but all
the other paits of this Allronomica ."~1:w51=::» are
put in motion: the lecond, or midile dial, has
four indexes, once of which allo fhew ¢ the hoatirs
of the day, and makes its revolutinn every
12 hours s the lecond [hews the day of the week 3
1'_'_-|_' third fhexs th { 1the month 2 I.lli'- |--:1|!
s Hve plans, under each ol which is |'I:-!'..I'I|ZE the
pame of fome month ; pnd that under which the

(29 )

name :_-1' the carrent month is found, fhews the
day of that menth,  And by this contrivance the
cxact l;iu}' of every month is found cIurirrﬂ the
whole year, whether the month has g0 or a1
days. It only on the lalt of February thae
ths index mult be advanced 7 days in every com-
moan year, and 6 'days every Billextile ‘or Leap
:i Ear. ,'j-_._- fr_..ljﬂ"_. I!Jl'..'n."-.. ||]|_‘-".-.' L I'.",r: CUrrent 1:::_._-|:||_,
Two indexes on the lowermolt dial hew he
years we live in; one of them revolves ance in
103 years, and the other in 8ooo.  This laft
points oue the two firft hgures, ind the former the
iwo lall, of the chrillian mra, and the vears palled
fince the creation of the world, 3

Tins Chrowometer regulates sl the different
paris of the whole Aftrongmical Machine,  IF
therelore i fhould happen, that the Clock thould
be forgotten o be wound up, not only' all ‘the
iyflems would flop in their motion,” bt

il

all ||1’;-' indexes i the Chironometer, and which
wolld point out 1n what year, vhat month,

what
day, what hour, and what minme the hole Ma-
chine was flopr.

‘The hand which marks the hour, confiits of
two indexes, onc over anothe cand fallened to-
gether by aferew.  The uppemnoft is connefied
with _|.|1~: Allronomical [yvltems,and the other with
the Clock -.J|||}. Thus, if by endoing the fcrew
the luperior hand is loofened, and leparated from
the inferior, the hand which deaotes the dav ma
be turned, unal all the other indexes of the Chro-
nometer, which mark the dme, are exafly
upan. the prefent day, bour, end minute; and
If’.:liru_]l'l;__r‘ agan the fuperior hand as before w the
mieriorone, and letting the hind which denotes
the minute 1o the prefent minute,all the diferent

Ivitem,
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{ytems will agrez again with the then prefent ap-
l';". RIAICT UF i |1!.' Ii'-'l:'-'l:ll‘n_ _
By mcang of the lame [erew and a handle, fome ol
thele [vilems may be either ltopt, advanced, or let
back for 19, 50, o1 100 years, in order to make
obfervations upon them, and be let again unto
their primitive pofitions without either interrap-
ﬁl'.'-i' the moiion of the :..:l Iz, & -|:|||_I;|:|q amy
thing inthe Machine out of order,  And thongh
whole days, or months, [hould he 1aken up in
making fuch obl:rvations, Ii'::'_r'."l.l JLtong _-|r' .IEI'.‘
Planets would not vary fora lecond. I ps lul=
Geient to Joolen the band as mentioned above,
and turning that which denotes the days unul
all the others arz brooght agun to the year, the
|:|||.|||||:|' :I‘:: 4]..1.-.'1 ;|"||. '.||| ]'.-:l'.:l I!1-:'r| |1|..'|'\.'I|II :'|I|'\.!
having again falened that hand, by means of the
fcrew, to the iaferior one, and let thele joint
hands. to the exatl minute, all the fyftems will
perfeétly agree again with thole in the heavens,

SECTITON 1L
Of the Mecharifin.

The Clock, which puts the whole in motion,
wwell as all the other parts of the Altronomical
fyftems, are very accurately made of fleel and
biafs. It has a pendulum, which beats [econds,
andl is put in motion by a weight of 12 pounds,
and mwufl be wound up cvery cighi I!-I!u"'. :

As 1o the folidity of this Machine, and the fric-
tion to which iis various parts are fubjeét, there

is

L3m )

T

1§ nol the leall apprelicnfion o

IJ_ZI“'J'L‘ the flow maioan of
o ¥ ¥ ] }

r::rllf-t.d h_‘i lo fmalla [orec vhat it meets bt il

imance.  ‘Uhis may be b

_ a3 conciugded From the

fmall weight by which the Clock 3

] . f ]

incans, the whole Aach

I'he weigh,

be entertained ;
the wheels has been ef.

_ : and L}' it
ho NG, 13 put in ‘motion,
35 true, 15 19 papnds -

Clok L : but asthe
i 15 wound ap but eve Lic
[ bnan iy 8 -\J.u_-.-.P vhe progar.

tion thercof, which appli
1'; = " " s '} (]
{hicws the PPHes upon the wheel thae
IJ:LI hours, and with which all the  other
pars of the Machine ; ; [ L
! Macline are connefied arcely
Fis by y 18 fearcely
[ [:n; realon why fuch a fmall feres s
0or Lhe ot ' .
i & mation of {o many works
H arrangement and fitwation
tie Machine ; as
all the wheels

_ fulficient
15 the horizon.
of all the paris of
Ny weight .ia to be raifed, apd
turn round their conrre. 3

s ECTION II1.
OF the Exterior E':s:.-;r:'.

Che outward appearance of this Machine

x| i i 1 i.:.JL._
preflented o the plate here annexed :
IE 1, 8 and 4. rer : s i
B }. :.3' and 4, repre fent the elevation of
L)% sNd U CHRNEE,

Ig. 5, the plan of the fame.
['_l-.;. I The Chrenometer.

]-||rI v ; el el ' i
B 2. Isa glals cale, with a globular op,

hat « .-.-.|:..,._|.. ihe {_'u]n-:u ciyltem w 1=
out datellizs, i

et :
within this cafe are the I¥tems of

the Earth, Jupiter, and §
: i | I = '|'|.J '.1 LLurn 3
therr Moons, : 2 b

I.'.IE.




(5 )

Fig. g = Is the Crlchial globe !igs-nn s pillar,
* U derached from the Machine, azit would
hide fome part 'of the Chronometer: iis
proper place is marked witt the letter @

on the plan, Hg. 5.
ANl the-ourwand parts arc made of hard wood,
and- excented with the greatelt care and perfec-
The omanénts ‘are chafed and double
The fyllems are furroonded and condered
(6 that all the motions may be ablerv-

LI
ple,
with gl
ed wirtout iaking offthe covers.
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