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ADVERTISEMENT.

ANY Gentlemen who travel; or reside
at times in Foreign Parts, may have correét”
Dyrawings at the shortest notice; or Tem-
porary Horizons, for.any Latitude, to "ap-
ply to this Planisphere. --

I also nyake other Circular Planispheres,.
in Pairs, toshut-up together, for the Pocket,
projeQled: both on* thg South -and North
Poles, which contain all the Stars in both
Hemispheres, . of any note.—Also, Afer-
cator’s, and other Charts, chiefly adapted
to solve the Diurnal and Horary Mouons
of the Spheres, fitted to all Latitudes, aad
are equally useful to the young Academic,
the private Student, and the Traveller, as
they convey a general, clear, and pleasing
Tdea of the Positions and Motions of the.
Spheres.

L - g

N. B. . Lessons of -Instruction given on the most liberal
Terms.,
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- The PREFACE.

7 HERE ‘ave been many-Planifpheres ins
vented and published, at different periods, within a cen-
tury or two past, for different uses; some for Geography,
some for Aftronomy and Chronology, amd- some appli-
cable to a few detached articles -of all the three; but all
that I have seen are wery unsatisfactory, and some very
erroncous : yet there are some Planifpheres now extant,
which are perfect in their kind, but not very useful, they
being projected upon the Plane of the Meridian, are not
eapable of a Rotatory Motion, and, consequently rendered
very limited : others have been projected on the Planes of
the Horizon, or the Ecliptic, but none of them are adapted

Jor, or capable of showing the Diurnal Motions; and,

consequently, of very little utility, in comparison of what

is wanted: my seeing these wants and_ defects, set me to
consider, that, as the Earth’s Diurnal Rotation was made
-upon the Poles of the Equator, so a Planifphere, pro-
Jjected upon the Plane of the Equinoctial, would answer
my utmost wishes, and would be capable, not only to solve
the daily apparent Motions of the Heavens, but also far
more other Astronomical Problems than any of the above-
mentioned can do: this Planifphere is a true representa- .
tion of the Celestial Sphere, in the parallel of Lundon,

B3
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e.m‘endmo' to the Southern Homzon, or fifteen degrees be-
low the Tropic of Cdpncorn 3 it is fftted with a circular
and_movable Index, consisting of an Horizon, an Hour
Circle, the prime Vertical, the Meridian, and Equincc-
tial Colure, with a straight director abote it, and moving
on the center of the projection, or Pole of the Equinoc-
tial ; it generally solves each Problem at one remove, and
in less time than can possibly be done by the Globe, or
by, any Planifphere hitherto extant, they being applicable
20 the use of Scales and Compasses, or of some troublesome
and tedious Index: in short, a sight only, of the con-
struction ofsthis Planifphere, will sufiiciently convince
every discerning person of its sugerior utility and readiness
in all the purposes of Astronomy to which it is intended ;
also, the World will readily be aware, that the Diurnal
.and Horary Motions of the Spheres is the mast uscful,
the most general, and practical part of Astronomy ; it is
that which attracts the attention of every thinking being ;
all can discern the apparent Diurnal Motions of the Hea-
wens, and would wish the phenomena solved to their capa-

.cities ; jndeed, most -men are, moare or less, deeply con-
“cerned. in this part of. Astromomy, either for profit or
-pleasure, or both. Who does not make some usec or other

of the rising, culminating, (or, passing the Meridian)
and setting of the Sun, Moon, and Stars®—The mer-
ehant, the mariner, the traveller, and every public and

- private student, down to the peasant, who knows and re-

‘gulates his times and seasons, his labour and rest, by the
Sun, Moon and Stars, all have their interests in this part

-of Astronomy, the Diurnal and Horary Motion of the
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Spheres ; and" what further benefit und pleasure may we
not expect to .accruc among these -réspective classes, whes
this plain, easy, and familiar Treatise, (with the Plani-
{phere) falls-into their hands ? when, by only turning the
hour and minute given, and found on the Index, to the
“day of the month, the Planifphere stands rectified for that
time, and represents the true situation of the Heavens,
and the Problem is performed ir a guarter of a minute of
time, orless; and, by continuing to move the Index to a
‘good regulated clock or watch, not only the rclative po-
sitions and situations of the Celestial Bodies with respccjt
to cach otker, and to the prime Circles of the Sphere, but
their Horary Progressive Motion from East to West, is
most beautifully seen by day and night perpetually; which,
with the extensive variety of uses that this Planifphere is
applicable to, cannot fail to enlighten and enlarge the un-
derstandings of every possessor of it, in the most rapid de='.
gree; and I humbly conceive and flatter myself, that if this
little Work should be made an avxiliary Study in our Finith=
ing Schools, g;'eat benefit will be derived therefrom in the .
education of the rising generation; as the precepts and
examples’ are easy, pleasing and engaging, and are calcu-
lated to allure, rather than to deter the minds of Youth
Jfrom the study thereof ; whick, if this should be the case,
my utmost wishes will be answered, and my labour amply
rewarded.

It-will appear obvious to every one, that the Want of
such a Planifphere, as an easy and sure Guide by which
to demonstrate the Theory of Astromomy, hath always
been the grand obstacle, the fatal check to the Study of
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this Science: it is not every Student that can, or that
ekuses to purchase a Pair of Globes, and to study Astro-
nomy in bare and dry Authors, kath always been found an
hopeless task, which hath deterred many a good genius
Jrom attempting this Study at all: but,. I presume, and
shall venture to affirm, that the encouragement erery one
will meet with at the first use of this Planifphere, will do
away every objection, and will lead them on, by pleasing
steps, through this short, pertinent, and useful Introdues
tion, into the wide campaign of the most sublime Science
of Astronomy.

London, jnly 1, 1803,
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PRINCIPLE AND USES
or THE AW

CELESTIAL PLANISPHERE.

TA KE any Sefor, or Gunter’s Rule, (but the Sec-
tor is the beft, becaufe it can be fet to any Radius)
and, with a pair of compaffes, take the parallel dif-
tance of 60°, and 60° in. the Chords, or. the parallel
diftance of 45° in the Semi-Tangents, opening the
Sefor to any Radius as will beft fuit your Plane; with
this diftance fiveep a circle in the middle of your Plane,

which is the Equino&ial, and muft be divided into 360 -

equal parts, or degrees; and alfo into 24 hours, at the
rate of 15° per hour; beginning where the degrees do ;
this circle is the Right Afcenfion in time, and degrees—
in this cafe, the center of the Se@or is the pole of the
projettion, and the parallel of 45° is the radius of the
Equino&ial; and, as the Tropic of Cancer is 23° 28’
from the Equino&ial towards the Pole, take the pa.
rallel diftance of thefe degrees (counting them.doubly)

>



10

and fweep this circle concentric with the Tquino&ial,
and this is the parallel of Concer, which will be 662
3?2 frow the Pole, or 33° 1(/ on the Scftor. Then,
to find the Tropic of Capricorn, you muft muke 45°
on thefe lower Tangents a paraliel diitance of 45° on
the upper Tangents, and take 25¢ 24 beyond that,
" for the parallel of Capricorn. Th:n, the Ardic Circle
is 23° 30 from the Pole: and thefe are all the con- -
centric Circles in the Plane, except the Circle of the
Months, which is near the outward edge of the Piani-
sphere.  The next Circle is the Ecliptic, the apparent
“annual path of the Sun, and it is drawn thus:—fet oﬂ':
the Secant of 23° 30' fronr Cancer, on the Solftitial -
Colure towards the Pole, and this fhall be it’s center ;

and it’s Pole is at the interfe&ion of the Ar&ic Circie, .. -

and the Meridian or Seldtitial Colure; in this Circle, -
the figns of the Zodiic :are placed; and, in tables of
the Right Afcenfion of the Ecliptic, you will find the
proper divifions of this Circle into figns and degrees;
then lay a thread, or anIndex, from the Pole, through
every degree of Right Afcenfion of the Ecliptic, and it -
will give points in this Circle where all the Signs and
Degrees do fall; the fixed Stars are laid down the fame
way by their right Afcenfion and Dclination as found
in the tables of the Stars, and thofc in my Planisphere
are all of the firft and fecond Magnitude, and their
places computed up to the prefent year 1802, inclu-
five.—~Then through the firft points of Cancer and Ca-
pricorn, draw a ftraight line, and this will be the Me- .
ridian and Solftitial Colure; then again through the
firlt points of Aries and Libra draw another line,
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which is the ¥ quino&ial Colure and [Tour Circle of fix g
thefe two Circles do interfet each other in the Pole of
the world, and you will find the fituation and names
of all thefe Circles in the Planisphere; the next is the
Circle of Mounths; and if you look en the horizon of
ayy new Globz, or in any Almanac, you will there fee
the Sun’s place to every day of the year; then lay an
index from the ce:ter of the Plane through every point
of the Ecliptic into the Circle -of Months, and mark
the days accordingly, and itis done: the index confifts
of an Hour Circle, next to the Circle of Months; and,
-as you hold the South point from you, the left hand
hours are the morning and forenoon hours, and the
right hand are the afternoon hours, to twelve at night,
which is .at the bottom next to you, due North; then
-the Meridian reaches from 12 to 12 through the Pole,
4nd on the fouthern part is a fcale of meridional Alti-
tude from the Horizon up to the Zenith of London;
and, on the northern part, is a fcale of Declination,
North and South ; the Circle of the Horizon hath the °
poiats of the Compafs, the Azimuth, and the Ampli-
tude; and note, that the inward edge of the Circle is
the fenfible and apparent Horizon; next is the Prime
Vertical, or Azimuth of Kaft and Weft, and on itis a
feale of Altitude when due Eaft or Weft, up to the
Zenith; the next is the Equino&ial Colure and Hour
Circle of fix; and above this is a fmall incex, or di-
reflor, to be ufed, as will be taught among the Pro-
blems. ‘This may fafiice for a defcription of the prin-.
ciple and conlruliion of the Planisphere. 1 muft now -
proceed to it’s ufcs, as it relates to Afironomy: and
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here T muft beg, that the more proficient in the science
will-not think I'infult their judgment, by laying down
the firft rudiments of it. I wifh firft to inform, and
bring forward young minds, and then I mean to ad-
vance, and find amufement for them, if not inftrucion.

The Circle of the Zodiac is divided into twelve
parts, called Signs, and each fign into 30°; their
names and charaters are as follow :

o -] n % A m
Aries.  Taurus. Geminé.  Cancer. Leo. Virge.

- m + W = X
Libra.  Scorpio. Sagittary. Capricorn. Aguarivs. Pifces.

The firft fix of thefe are called Northern Signs, and
poffe(s- that half of the Ecliptic that is-on the north
fide of the Equinoial, -beginning at the firft point of
Aries, and ending at the laft point of #irgo; the latter
fix are called Southern Signs, and peffefs the Southern
half of the Ecliptic, beginning at the firft point of
Libra,. and- end at the laft degree of Pisces, where Aries
begins again : -and-note, that thefe figns are different
from the- Conftellations which bear their names ; for,
though they were formerly fituated together, yet now,
bya flow retrograde motion of the Equino&ial points, at
the rate of about 50 feconds per year, or one degree in
72 years, the Conftellation 4ries is got into the Sign
Taurus, and fo of the reft, till'the Stars of Pisces are
now in Aries; this motion is made upon the Pales of
the Ecliptic, contrary to the fucceffion of the Signs,
and is called the Preceflion of the Equinoxes. The

.
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beginning of the four Quarters of the Ecliptic are
called Cardinal Signs, viz. Aries, Cancer, Libra, and
Capricorn, becaufe the Sun enters them.at the begin-
ning of the four Qual:ters of the year; the four Poiats
of the Compalfs, called Eaft, Weft, North, and South,
are called Cardinal Points alfo ; and if you brin g Cancer
or Capricorn to the Meridian, the Cardinal Signs will
coincide with, and lay over the Cardinal Points of the
Horizon. Aries and Libra are alfo called Equino&ial
Points and Signs, becaufe the days and nights are then
equal, as you will fee by the Planispkere; if you take
the Sun’s diurnal Arc on thofe two days that the Sun
enters thefe Pojnts, the two Meridians paffin g through
thefe Points, are called Colures, and that which pafleth
through the Equinoial Points is called the Equinoial
Colure; and that which isat right Angles to it, pafling
through the Solftitial Points, is called . the Solftitial
Colure, as you will fee them named in the Planisphere.
The ufe of the Prime Vertical in the Planisphere is very
obvious; for when, by the.diurnal rotation of the
Earth, any celeftial obje@ comes to. this Circle in the
eaftern Hemifphere, it appears due Eaft: and if jt be
in'the weftern Hemifphere, it is due Wett, and its Al-
titude, in both Cafes, is feen by infpe&ion; alfo, when
any celeftial obje@ comes to the fouthern Jpart of the -
Meridian, its meridian Altitude is feen on.the fcale of
Altitude ; and when any obje& i, rifing or fetting, its
. -Azimuth and Amplitude are feen on the Horizon, with
the Point of the Compafs on.which it rifes or fets.

<
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When the reader has ftudied and learnt the Principle
and Conftru&ion of the Planisphere, which is eafy to
accomplith, he will find it is adapted, in the moft eafy
and ready manner, for folving all the Problems to
which it is applied, and I may venture to fay, far more
fo than the Celeftial Globe, it being inconvenient on
the Globe to apply, and work the Hour Circle and the
days of the months together, and to concentrate the
Hour Circle and the Ecliptic is impofiible ; but, on
this Planisphere, the Days of the Months and the De-
grees of the Ecliptic are adjufted together, by which
means the Day of the Month being given, is the fame
as the Sun’s place in the Ecliptic, or the contrary, fo
- that thefe may become fynonymous terms in the Pla-
nisphere, and as the Hour Circle on the Index turns
concentrical with the Circle of Months, and juft within
it, fo moft of the Problems are folved at one remove of
the Index, and the anfwer appears in an inftant, by in~
fpedion. '

Having now defcribed, and prepared the Planisphere
for ufe, I fhall next explain the mations of the Terra-
queous Globe on which we live: and firft, according
to the trde,‘ or Copernican Syftem of the Univerfe, this
* Globe is a Planet, revolving round the Sun in an orbit
fomewhat _,elliptical. and in the fpace of 365 days, 5
Jhours, and 49 minutes, being accompanied with the
Moon, and hath the Sun at reft in the center of its
orb.—Now, conceive at a vaft diftance, without this
Ayftem, the fphere of the fixed Stars; and then imagine
that on this, or fome one day, the Sun appears to a bg:
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Kolder on-this Earth, to be in a ftraight line, or in
conjun&ion with fome one of the Stars; but as the
Earth revolves in-its orbit, the Sun will apparently
leave this Star, and feem to pafs from the right to the
left, or from Weft to Eaft with refpe&t to the Stars,
till it hath paffed over all the Stars in it’s path quite
round the Heavens in one year; and here it is evident
to the underftanding of every ons, that this apparent.
motion of the Sun, arifes from the real mation of the -
Earth in its orbit round the Sun, and the path, or.
circle that the Sun appears to defcribe in the Heavens, -
is called the Ecliptic;-and note, that this fame path
would be traced out by the Earth in its annual motion,
to a beholder in the Sun, with only this difference—
that when the Sun appears to us to be in Aries, the
Earth would appear to a folar fpeQator to be in Libra,
and fo always with fix figas, o 180° difference ;—while
the Earth is performing its annual courfe round the
Sun, it turneth round upon an imaginary axis in every
23 hours, 56 minutes, from Weft to Eaft, with its in--
habitants, to whofe fight, all the celeftial bodies maft
of courfe appear to move the contrary way, viz. from
Eaft to Weft; for, the fenfible Horizon being an-
opaque, folid, and apparently level expanfe, doth al-
ways counceal thelower Hemifphere from our fight, but -
as the whole Earth continues to revolve upon the Poles
of the Equinoctial, from Weft to Eaft, the eaftern part -
of the Horizon will be deprefled below thofe Stars, or -
celeftial bodies, that were before below it, and invifible,
and they will become vifible to our fight, and are then
: Cz
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faid to rife : the fame way the Weftern Horizon doth ele-
vate itfelf above thofe bodies that are the moft Weftern,
and they are faid to fet; and fo thofe bodies, that are
on the eaftern fide of the Meridian, will, by this mo-
tion of the Earth, culminate, or tranfit the Meridian,.
and in turn will fet; as alfo the imaginary Circles of
the Sphere, fuch as the Equino@ial, the Ecliptic with.
the Sun, and Planets therein, will, by the rotation of
the Earth, all appear to rife, culminate and fet, caufing,
day and night to all; this is called the Diurnal, and
Iorary Motions of the Spheres; this is the part of Af-
tronomy that is peculiarly noticed by, and ufiful to
every one; it is thefe motions, that my Planisphere is
chiefly intended to illuftrate, and render familiar to the
c'apacity and praflice of every Lover of Aftronomy ;.
and this leads me to the following Precepts, on the
Froperties and Ufes of the Circles of the I'lanisphere.,

Precept 1. DecLinaTion of the CELssTiaL Bopies,
is an Arc of the Meridian, beginning at the Equinoc-
tial, and counting it North and South to the Poles, fo
any celeflial obje&, while it is fituated on the North
fide of the £quino&ial; is fuid to have North Declina-
‘tiun; bur, while they are on the South fide of the
E uincétial, are faid to have South Declination: and
note! on my Planisphere, a Scale of Declination, North
and South, is laid down upon the Meridian of the In-
-dex w.th ¢° degrees, revolving in the Equino&ial,

Precept 2. Ricut Ascension 1n Time, axp Dz-
@REALY, is an Arc of the Equino¢tial, beginning at the firlt
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point of Aries, and counting Eaftward round the Plasi- -

:plaere, and, with the. celeftial bodxes, itis that degree of
the Equmo&lal that comes to the Meridian with any of

them refpe&lvely, and the Right Afcenfion of every
fign, degree, and point of the Ecliptic, is to be found -
the fame way, by bringing thofe points refpe RQively to -
the Meridian, and the degree of the Equino&ial cut-

thereby, is the Right Afcenfion of that fign, or point
required ; and note! that 15° of this circle revolves

through the Meridian in every hour, it being the 24th-

part of 362°, which the whole Circle contains.:

Precept 3. OsL1que Ascension,and Descension;
is:the degree of the Equinodial cut by the Horizon,
at the time of the. rifing, and fetting of any of the ce-
leftial bodies, or of any part of the Ecliptic, as may
be required.

Precept 4. Ascaus:omu. D:nsnucx 1sthedlﬂ"er. ‘

ence betwecn the Right, and Obhque Afcenfion; and
thh the Sun, it: thows how much it rifes and fets,
before, and after fix o clock

Precept 5. CeLesTiaL LoNGITUDE is an Arc of the

Echpnc, l?egmmng at the firft point of Aries; and if

the Sun, or any celettial obje& be in any particular
ﬁgn, degree, -and minute, as.if in 24 degrees, 35 mi-

nutes, and 49 feconds of Leo-we write it's Longitude _

thus—4' 24° 35 49", Obferve the fame rule in all
other cafes, as required,
€3

Ce e
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.
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Precept 6. LAT1TUDE oF A Star,or PLangT, is an
Arc of a great Circle, interfedting the Ecliptic at right’
angles, and pafling through the Poles thereof ; that on
the North fide of the Ecli ptic is called North Latitude, '

and the cther fide Soath. '

Precept 7. Azmu'rm are Vertical Circles, paffing
through the Zenith and Nadir, interfe®ing the Horizon
at’ right Angles, and counted from the South, and
North, towards the Eaft and Weft; or it js an Arc of
the Horizon, intercepted between the North, or South
Points, and the place where any celeftial body rifcs or fets.

‘Precept 8. AMPx.nuna OF THE Sur'u, OR A STARr,
isan Arc of the Horizon, intércepted between the Eaft
or Weft Points, and that Point where the obje& rifes or
fets; and note! you will find the degrees of’ tlie Azi-
muths, and Amplitudes on the Horizon of the Index
to'the Planisphere ; the degree of Amplitude at rifing,
is called Amplitude - Ortive, and Occafive at fetting,.
which muft ‘be denominated, whether it be North, or
South. ’

Precept 9. Cosmicar Rising, or SETTING, i5 when
a Star or Planet rifes or-fets when the Sun doth,

Precept 10. Acuronicar Risine, and Serring, is
when a Star, or other obje& rifés, when the Sun fets, -

or fets when the Sun rifes.

. Precept 11. CIRCLES OF'PERPETUAL APPARITION,
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and PrrpETUAL OCCULTATION, are different parts,

or portions of the celeftial fphere in all the different

Latitudes upon this Globe; and in this parallel, the

Circle of Perpetual Apparition is all that part of the °

celeftial fphere round the North Pole, that never fets
below the Horizon, being from the parallel of 38° 28*
declination Northward, and is always equal to the com-
pliment of the Latitude ; all the Stars within this Pa-

rallel revolve round and round the Pole, but never dif- -
appear, nor defcend lower than the Northern part of

the Horizon, and thefe are fometimes called Circum-
Polar Stars, and you will fee them, with their names in

the Planisphere, by turning the Index roand about;— -

by the fame caufe, the Circles of Perpetual Occulta-
tion, is, all thofe Stars, ncar, and round the South

Pole, which never rife above the Southern part of our
Horizon, from 38° 28’ Declination Southward, te the -

South Pole.

But, this fubje® will be better illuftrated, and ren-
dered apparent, by the folution of the following Pro-
blems with the Planisphere. '

Problem 3. The day of the month, and hour of the

. day given, to re@ify the 'Planisphere for ufe, fnppofc

July sth, at 4 hours, 36 minutes, P. M. ?

Find the day of the month in'the outermoft circle,
and bring the hour and minute on the index thereto,
and it is done. ‘This Problem is very fhort, and folved

in an inftant; but its' cffects are very extenfive and .

S
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great; for it prefents to our. yiew the true and perfe®
ﬁtuauon of the celefhal fphere, together with all the
Stars, and other celeﬁxal bodxes, in their true poﬁtmns
with refpcé’t to each other, and to the Honzon, and{
Mendlan, and all the other ercles of the Spheres thls ,
effe& cannot fail to dehght and granfy every. beholder, .
who will make their various ufes of it accordmg}y, a,nd
- by contxqumg to, turn the Index by a good. rcgulated
clock, or watch, as often as we chufe to take an obfer- '
vation, . we Ihall moft beautifully difcern and comprehend
the dxumal rotation of the Earth upon 1ts axxs, from .
Wett to Eaft, cauﬁng the apparent dlurnal mommof
the Heavens from Eaft to Weft. e
Problem 2. To find the Sun’s place in the Ecliptic, ..
fuppofe an Auguft 14th, and November 24th, at .
naon. Turn the direor to thedays propofed, and you-
will find it points to 220 of Leo on Auguft 14th; and
7° of Sagittary on November zgth, for anfwer.
. .
}’rablem 3. To ﬁnd the Sqn ( Decl‘matmn on June -
4th, and December 1it. Find the Sun’s place by the
fecond Problem, for each day, and bring thefe pomts
of. the-Ecliptic to the Meridign. of the Indegc North,
and it giyes 22° 30’ .North, on _1nne,4.th‘,, ;wd 21° 40'
South, on December. 1ft, . ‘ ‘

Problem 4. To find the Sun’s right Afcenfion in time,
and degrees, onApril gth, and on September zd. Lay
the dire&lor to each .day, and it interfe@ts the Sun’s .
place ip ‘the Edliptic, and his nght Afcenfion mihe_
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Equino&ial 189, or, 1 hour, 12 minutes in time, on
April gth—and 161° 30', or 10 hours, 40 minutes, in
time, on September 2d.

Problem 5. To find the Declination, and right Af-
cenfion of the fixed Stars, fuppofe Cor-Scorpio, and
the Virgin Spike, and Cor. Leo~Bring each :tar to the
Meridian of the Index, North, and it gives the right
Afcenfion of Cor-Scorpio 244° 20/, or 16 hours, 17
minutes, 20 feconds, in time, with 20° South Decli- -
nation, —Obferve the fane rule with all the other Stars.

Problem 6. To find the Right Afcenfion and Decli-
nation of the Moon, or a Planet, depends on two
cales, thus—Seck the Planet’s Longitude and Latitude
in the Nautical Ephemeris, for the time given.—So,
Augult 7th, at noon, the Moon’s Longitude is 22%
39" of Scorpio, or 7 figns, 22° 39, with 4° 57"
South Latitude ; then find this Point in the Zodiac on -
the Planisphere, and take the Right Afcenfion and De-
clination of it, as in the laft Problem by the Stars, and
you will find the Moon’s Right Afcenfion 261° 40', or
17 hours, 27 minutes in time, and 27° 45 South
Declination, as was required.

Problem 7. To find the Sun’s Oblique Afcenfion and.
Afcenfional Difference on April 14th. Find his place in
the Ecliptic 25° of Aries, bring it to the eaftera Horizon,
and you will fee 11° of the Equino&ial rife with it,.
which is the Ublique Afcenfion required ; then find the
Sun’s Right Afcenfion as before, 23° 40’ and fub-
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tra& the Oblique Afcenfion from it, and it leaves 12®
40’, which is the Afcenfional Difference required.—
Obferve the fame rule with the Moon, Planet, or any
Star. '

Problem 8. To find the time of Sun-rifing, and
length of the day and night, on February 4th and
Auguft gth. Bring the Sun’s place to the Horizon,.
Eaftward, and lay the dire&tor through it into the Hour.
Circle, and it points to 25 minutes palt 7, For-
rifing on February 1th, fubtra& this from 127 hours,..
and the remainder is the Sun’s Semi-diurnal Arc, 4.
hours, 35 minutes, which doubled, is:9 hours, 10 mi-
nutes, for the length of the day; but fubtra@ this 9
hours, 10 minutes, from 24 hours, and the remainder
is the NoGturnal Arc, or the léngth of the night, 14 .
hours, 50 minutes, as required ; but, on Auguft 9th; .
the Sun rifes 25 minutes before 5 ; therefore, the Semi-
diurnal Arc is 7 hours, 25 minutes, which doubled,
‘makes 14 hours, 50 minutes, for the length of the day,
which; fubtradted from-.24. hours, leaves 9 hours, 10.
minutes, for the length of the night required.

Problem 9. To find the length of the longeft and”
fhorteft days at London. Bring the firft point of Cancer
to the eaftern Horizon, lay the direQor. through it,
and it points to 3 hours, 47 minutes, A. M. or 13
minutes before 4 in the morning, fubtra& this from 12
hours, and it leaves 8 hours, 13 minutes for the Semi-
diurnal Arc, which doubled, gives 16 hours, 26 mi-
nutes for the length of the day; but, fubtra& this
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from 24 hours, and it leaves 7 hours, 34 minutes for
the fhorteft night under Cancer; by the fame rule,
you will find this 7 hours, 34 minutes, to be the length
of the day under Capricorn, and the 16 hours, 26 mi-
nutes, the length of the night as was fought.

Problem 10. To find the Meridional Altitudesof the
Sun on the 3d of O&ober. Bring the Sun’s place for
that day, found by Problem 2d. to the Meridian, viz.
10° of Libra, and you will find 34° 40’ Altitude, by .
the fcale of Meridional Altitude, as required.

Problem 11. To find the Meridional Altitude of the
fixed Stars, Fomahaut and Lyra. Bring them refpec-
tively to the Meridian, and you will find Fomakaut hath
7° 39’ Altitude, and Lyre 77° 4', and Canis Minor
hath 44° 37’ Meridional Altitude,

Problem 12. What is the Zenith diftance of the Sup
on May 13th, at noon? Find the Sun’s place 22° of
Taurus, bring it to the Meridian, and it hath 56° 30°
Meridional Altitude ; fubtract this from 90°, and the
xemainder 33° 30', is the Zenith diftance required.

Problem 13. To find the Sun’s Amplitude at rifing,
-on the 15th of February. Bring the Sun’s place 104
27° to the Eaftera part Jof the Horizon, and you wild
fee it interfe& the Amplitude of 21° towards the South,
‘the fame with any Star or Planet.

Problem 14. To find the Right Afcenfion and Decli-
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nation of: any Point in the Ecliptic; fuppofe 206° of
feo. Bring that Point to the Meridian, and it hath
-3142° Right Afcenfion, ‘and 14° North Declination.

‘Problem’ 15. To find what Point of the Ecliptic doth
rife, culminate, and fet, at any day, hour, and minute
propofed ;"as September 4th, 3 hours, 42 minutes,
P» M?—Rule.—Bring the day of the month to the hour
and- minute given, and you will find 50 of Capricorn
rifimg, and. 11°.of Scorpio tranfiting the Meridian, South-
ward ; and,-of courfe, '5° of Cancer fetting, and 11°
of Taurus on the Meridian, North.

Problem 16. May 24th, in the morning, the Sun was
obferved due Eaft; What is his Altitude, and the Hour
of the' Day ?———Find the Sun’s place, 2* 3°. Bring it
‘to the PrimeVertical, Eaftward ; lay the director through
it into the Hour-Circle, and it thews the Time of the
Morning to be 16™ paft 7, with 27° of Altitude, as
was required.

“Problem 17. To find the Diurnal Are of any Star,
or Planet, fuppofe the Virgin’s Spike, (being the Star
to the eaftern Horizon). Lay the direftor through
it into the Hour-Circle, and it points to § minutes be-
fore 7, which is ‘5 hours, 5 minutes, A. M. this is
its Semi diurnal -"Arc, which, ‘doubled, makes 10
hours, 10 minates, for the Diurnal Arc, or time of
this Star’s duration above our Horizon ; which, fiib-

, tra&ted from 24 hours, leaves 13 hours, 50 minutes,
for the No&urnal Arc, or time of its ftay below our
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‘Horizon. Mind the fame rule with all the fixed Stars,
_{but the Moon), and the fwifteft of the Planets win
“require a vedudion ia their places in this Problem,

Problem 18. To find at what hour a Star rifes onany
«ay, fuppofe O&. 1#th. What time doth the Bull’s Eye
srife }———Bring ¢he Star to the Horizon; and fee what
hour and minute peints to the day propofed, and 1t is
sfound to be 12 minutes before Eight ataight, and
fets 12 minutes before Ten in the morning.

Problem 18. To learn to kaow the Stars by fight, at
zany heur, by the help of the Plenisphere. Suppofe July
‘Q0th. at 10 &c. P. M. you are out of doors, and re¢-
" aify the Plarisphere to that hour; then fuppofe yourfelf
\to ftand under that part of the heavens where is marked
the Zenith of Londen in the Planisphere, and you will
Aec the Dragon’s Heud in the Vertex, Lyra South by
Eaft, the Stars of Pegasus neasly Eaft, with from ten
to twenty degrees of Altitude, the Great Bear Weft
North Weft; Arcturus Weft South Welt; the Virgin’s
Spike nearly fetting Weft-South-Weft; Cor-Scorpio
South-South-Weft; sftair in the Eagle South-South-
Eaft; Perseus and Capella near the northern Horizon;
and you may fee the names of the reft in the Plani-
sphere, that are then above the Hotizon; and by vary-
ing the time of the year in your obfervation, you will
<afily fee, and learn the names of them all.—This is a

pleful Problem, and fhould often be repeated,

D
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Problem 20. To find the time of night. Being out
from home, on January 20, I-faw the great Dog star,
Sirius, on the fouthern Meridian, by a quddrant, or
‘compafs, then bring the Star to the meridian of the
Planisphere, and lay the dire&or to the day of the
month, and it points to half. paft 10 at night,. as was
] fought.

Problem 21. To find the time of night on the l5kh
" of May, Bemg out from home, Iobferve ‘the "Star
Atair, due Eaft, with' 11° Altitade’-What is the
hour ?A-Brmg ‘the Star to the Prime Vertical, Eaft, and
“turn the dire@or to the day of ‘thie month, and it pomts
"to the hour, 20 minutes before 11 oclock at mght,
_which is the time requnred.

A N
' -

‘ Pfébler'n 22. Auguft 1ft. being out, I obferved the
Sun was due Weft by the compafi—What is the hour?”
—Find the San’s Place, and bring it to the Prime Ver-

‘tical, Weft; then lay the' dire&or through it, and it
fhows the time to be 4 minutes before 5, in the after-
':noon, ‘as'was fought.

Problem 23. What time of day or night, will Cor Leo
appear due Eaft on O&ober gth? Bring the Star to the
Prime Vertical, Eaftward ; lay the dire&or to the day
of the month, and it fhows the time to be 20 minutes
before 4, in the morning, for anfwer.

Note! That if, on fhe contrary of this Problem,
the hour be given, then the Planisphere will difcover
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what point the Star is upon: Erample, obferving the
Stars in the Great Dog’s hind part, above the Horizon,
and having no compafs, I refer to my watch, and find
it 3'in the morning of the'15th of OQober, then rec-
tify the Planisphere’ to the day and hour, and we find
tite Star in the Dog,r’s flank, South-Eaft by South, and

that in the tail a quarter Eaft; 4{debaran is on the M-
ridian, and the large Star in the Lion’s tail, juft rifiog
on the Eaft-North-Eaft; thus, the points are gained
by the Planisphere, without any other inftrument, not ’

only by land, but on the fea, between London and
Holland, or in the Irith fea, or the Weftern Ocean to
Newfoundland, or any other part, in or near this pa- ’
rallel, with ufeful and pleafing effeéts both to the landf~"#

’ man and marmer.

. hubkm*ihl-. To_ find when the Sun rifes or fets cof-
mically with any Star, fuppofe the Great Dog, Sirius.
Biing the center of the Star to the eaftern Horizon;
Hy the dire@tor through the interfe&ion of the Horizon
and the Echpnc, ‘and it points out the 11th of Auguft
for the'day required ; but to know when they fet cof- '
mically, or together, bring the Star to the weftern’
Horizon, ‘and the dire@or through the interfetion of *

~ the Edliptic and the weftern Horizon, and it pomts out

the 15th of May to be the day fought. “

~pmfem 25 To ' find wheri the Sun rifes or fets
_aihi"bnically, fuppofe with the right fionlder of Orion. '
: Bnng the Star te the waﬂem Horizon, and lay the d.:- -
~Dig. ‘
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refor through the interfe@ion of the Ecliptic and the. .
eaftern Horizon, and it points to the 28th of November,, .
for the day of Achronical rifing; but, if you bring the
" Star to rife, and turn the dire@or through the inter- .
fetion of the Ecliptic and the weftern Horizon, it;;
points out the 8th of  January to be the day on which
the Sun fets achronically with that Star. ’

Problem 26. To find what days of the year the Sun 1
enters into each fign of the Zodiac? Rule—Beginat
dries, and lay the diretor through it into the circle of
months, and it cuts the 20th of March, when the Sun
enters that fi ign; then lay it through 0° of Tauruc,

,,and it points out the 20th of April; and fo, whatevet
day is pointed to, when the direQor is laid through any
point of the Ecliptic, that is the day in which the Sua”
will be in that fign and degree,

" Problem 27. To ﬁnd what time of the year the thﬂc
Dog Star will be on the Meridian at eleven e'clock at ;
mght }==Turn the Index, till the Star is on the Mcn- .
dian; then look for eleven at night, and it points tq |
the 2bth of January, for the day fought; at which time,,
of the year, and hour of the night, we may fee
Procyou, Caator and Polluz, traufit the fouthern Me-,
lldlaﬂ . [ FETEE STV GRS |

_Problem 28, To find 2 true. - Meridian .line by the
precxfe time. of the Tranfit. of any Star .found by the_
l’lamplzerc, thus: Drop a perpcndxcular line bctwcmi'
the’ eye and the Star down to any fixed obje& before

i -
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you on the Horizon, and a line drawn from'the eye to '
that obje is a true Meridian line.

Problem 29. To firid What two days of the yedr, the:
days will be of any given length lefs than fixteen hours,
fuppofe 10 hours, 20 minutes long.?>—Rule: Find the-
Semidiurnal Arc on-the index, viz. 5 hours,” 10 mi--
nutes, both 'Eaft and Weft; lay.the direQor to thefe :
hours and minutes, on both fides of ‘the Meridian al- -
ternately ; then tum the direor and thie Horizon to?-
gether, till fume point in the Ecliptic interfelts tifem
both, and the dire@or will then lay over the day of the
nionth required, viz. the 22d of February, and -Oc- -
tober 19; for anfwer. Again, what two days will be -
13.-hours, 30 minutes'long each  Turn the dire&or to -
45 ‘minutes -after -fix Weftward;' and move it and sthe~
the . Horizon together; till: fome.point in the Ecliptié¢ -
exadtly interfeés them: botlf, and it points out Sep--
tember 1ft. for-one of the days; and, when brought
10 15 minutes paft 5, in the morning hours, or Eaftern :

, fide of the Meridian, thedireor points out- Apnl lOth.
for the other..

Problem 30. To find what two days in the year the
Sun will have 50° Meridian Altitude at London 2 - Turn -
the Meridian of the Index on ecach fide of the T¥opic -
of Cancer, till fome point of the Ecliptic interfedts it -
jn-the given Altitude,.and in. one cafe it points out
Auguft 23d. and in the other, April- 21%. for anfwer.

" Problem 31, To find the Longitude and Latttudc of
D
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the Moon, Planets, or fixed Stars, refer to the 5thand
6th Precepts for a Rule. Erample: Required to find
the Moon’s place in the Zodiac, on Auguft 9th at
- moon? Look in the Nautical, or any good Ephemeris,
for the Moon’s Longxtudc, and we find it 8°19° 32*,
feek this place in the Ecliptic of the Planisphere, viz.
19° of Sagittary, but this is not her true place, for
if you look in the next column in the Ephemeris, to
the right hand; you find 5° 12’ South Latitude ; then
hring the Longitude-to the Scale of -Declination, and
with the compafles take 5°. 12'. Southward from this
point, and fet.it off at right angles with the Echpue;
with one foot in the Moon’s Longitude, and the other
will ftand in the Moon’s true place in the Zadiac; but if
fhe had had North Latitude, then you muft have taken
_ the, Latxtude Northward on the. Scale, and projefted
that dnltance on the North fide of the Ecliptic, and
that would be the Moon’s true place in the Zodiac,
where, if.you make a point with a_ pencil, you may
take the nght Afcenfion, or Declination of the Moony
or a Planet at that time—the reafon why the Scale
of Declination will folve this Problem of celeftial Lae
titude, 1is, the Radius of the Equinoftial and the
Reliptic being fimilar, and both on a tangent fcale, the
error, if any, i wholly imperceptible; and note! if
the place of the Moon, or a Planet be required for any
certain number of hours after noon, a redu&ion muft
be made in their Longitude and Latitude for that heur,
and that Arc added to the place at .noon, (if it be the
Moon, or a Planet dire® in motion), and that peint
fought in the Zodiac as before direGted, '
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Problem 32. There are many fecret ‘ways by whiclé
Aftronomers may date their letters to edch other, fome
of them as follow. @ m 5° 51'—if you receive a letter
from your friend in the country thus dated, you look
.in the Nautical Almanac, and corre& the Sun’s motion
the day in which it is in that fign and degree,' and find
it was on the 29th of Auguft, at midnight, in which
he wrote it.—Again, K 13° 10’ m—This anfwers to
September 22, at fix in the afternoon—Again, the
,Dragon’s Head in X 8° 8', this will dire® you to the
7th November, at noon—or, ) o 2°17'—y 8* 2° 12
this can be no other time than Decem. 10th, at noon}
~ and many other ways you may invent from thefc exam-

, plcs, according to your fancy. :

Problem 83.9 ‘To find the Jewith hours by the PIam-
- 4phere, viz. they divide the day, and night, be it long
or fort, ~ into twelve equal parts, from Sun-rifing
‘to Sun fetting, for the day, and from -Sun-fetting to
its rifing for the night; thus, in the Equino&ial, the
Jewith hours, and the common hours are alike in length;
viz. 60 minutes; but, it is evident, when the Sun is
" in Cancer, the twelfth part of the day will be more
than 60 minutes, and the night hours lefs, and they
continually - vary between the Tropics:. thus, fup+
pofe at London the longeft day is 16 hours, 26 mi-
nutes—-multiply this by 60, and divide the produ&
986= by 12, and the quotient is 8223, for the length
- of 'a Jewifh hour by day under Cancer, and this is the
length of.the night hours under Capricorn ; by this
sule, we find & night hour uiider Cancer is 37 minutes,
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#hich' is the length of a-day hour under Capricorns -
but, to find the length of thefe hours at all times of -
the year-by night and day; by the -Planisphere, do thus’s -
fuppofe, for- Example, on the firk of Auguft, at 10
hours, 12 minutes in the forenoon;.I with-to-know the :
exa& time of day, according to the Jews?<~Take the -
Semi-diurnal Arc, by Problem 8, which is 7 hours, 37
wminutes, multiply this by 60, and divide the produ&;
#67 minutes by 6, and the quotient .is 76™}, for the -
length of a Jewith hour that day; then redlify the Pla-
- sisphere to the hour - and minute given, 10- hours, 12~
minutes, A. M. and fteady it thers; then bring the -
dire@tor to the. time .of Sun-rifing: before found, 23
minutes paft-4, and carry it warily over 76 minutes, -
or 1 hour, 16 minutes, and it - will then lay over 214
minutes before 6, and call this the firft Jewith hour ; :
then move it on. 1 houry 16 minutesmode, to.5 minutes -
“before 7, and call it -the fecond hour; then to 13 mis-
nutes-after 8, and it ends the 3d hour; then procesd :
to 27 minutes paft 9, for the 4th hour; fo now, as the -
direQor lays, you will plainly fee there is neot:another <
whole hour, before you come to our ‘12 -minutes paft :
30; fo count the odd minutes, till the direQor comes -
ina ftraight line with the 1ft of Auguft, the hour and -
minute given, and the Sun’s place, and - you find 45 :
minutes towards the 5th Jewith hour;. with 31 minutes >
to come to finith that hour: by this rule, you will :
come at the true Chronological time meoftly made ufg -
of in the'Scriptures, and may reduce. it;: by this -
Iaft: Problem, to our time of the day; fo we find, ati
he . Crucifixion of our Saviour, thgre was .dasknelp

AN



23,

from the 6th. Four until the 9th hour ; now, by this-
Problem, we learn, that the Gth hourended at the Semi-
diurnat Arc, or when the Sun was on the Meridian at
noon ; and the 9th hour was a few minutes after 3, by ae
equal Hour Clock ; inafimuch as it wa. near the Vernal
Equinox. But, the Arithmeiical way to find the Jewifh
hour and minute, is thus—find how many of our hours
and minutes the day confifts of ; then fay, as thefe hours
and minutes are to 12 hours, fois the hoarsand, mmutes
fince Sun-rifing, to a fourth proportional, the judaical
hour required ; but obferve, the time gained as above,
i$ only that fhewed by a clock or watch that goes equal
hours at the place where the occurrence happened; but -
to find the real time of day at another place, (fuppofe
London), we muft find the difference of Lengitude of
the two places, and turn it into time, at the rate of
15° per hour; fo, Jerufalem, being 35° 20* Eaft of
London, or 2b 21™ 20 in time earlier, this mauft be
fubtratted from the time given by their equal ‘bour’
clock’, and tire remainder will be the time at London,
as though their ninth hour; at that time of the year,:
ended at 8= after 3 in the afternoon, fubtra&t 2* 2™
20* from 3% 8@, and the remainder is 46™ 40* .after !‘2
at noon at London, : -
v .,
Problem 34. To find the Horary Angle, or the aps

parent time from noon by a fingle Altitude of the Sun .

for which pnrpofe, Mr. Syzp’s Patent Quadrant is thc
beft inftrument by land; as well as by fea, it having an
artificial Horizon, which the common Hadley’s Quady
sghts have not; byt if one thould havea Cellios’sa af\

-
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a Sutton’s Quadrant in hand, it will do in this cafey
but, if neither are in your pofleffion, then the Plani-
sphere will be fufficient for this work. Thus, hang a
fmall plummet by a fine hair to the center-pin, then.
ftick a fine pin in the morning hour line of 6, and’
another in the fame line near the center, both pér—-
pendicular to the Plane, then hold the Planisphere up
with the Southern 12 to the Vertex, and the Eaft fide
next the Sun, and elevate the index, till the thadow of.
the outermoft-pin falls on the other, and then the hair.
- will how the Altitude on the lower imb of the index, .-
counting each divifion for a degree from the Northern
. 12 to the right hand..—Thus, for Ezample, on Auguﬂ:
the 13th, 1802, Ifind the Sun’s Altitude in the fore-.
,noon43°‘ ktqmred the Horary Angle, or apparenmmo
from noon? Take the Secant of the Latitude rejelting.

the mdex, - 5131 - 0,'20601

And the Secant of the Declma- .

nation, 1 . 14953 = 0,01482,

Subtra& the Dedlination from . T s

. the. Latitude, and the differ- o s

:?ﬂceis, ¢ = .- .36038’ ' : I

. T which add the Complement- - -~ - - ‘-
*  of-the Altltudc, - 4 .
And it makes CooN ." © 'gge'sgr Tt ) 1

-

_And their d:ﬂ'erence 13, - 10° Pran
Then take the halfof . . 83038

Whicki#s, - - « 41°49'= ﬁne 9,83396-
And take half thodﬂl’erence, ‘5 -1/ =Gne, -8,95508°

.
e

.-
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Now add theSecants of the La-

titude and the Declination to

thele two fines ‘all into one , _

fum, which makes - - 719,00069
The half of which will be, - .9,50034
‘Which is the fine of —  18°27’
“Which double, or multiply it

by 2, and the produtt is, 36° 54"
Which, convert into time; at '

156 per hour,, and it gives 2“ 27"‘ -36° .
thch is the Horary Angle, or the time the Sun wanu
of being on the Meridian—or .it is 32 24¢ paft 9
.o'clock in  the-morning, -for anfwer. = And note! r.hg'
beft tables for thefe and the Lunar Obfesvanons, ate
the Requnﬁte tables; yet, if they are not at hand, any
fables of artificial Sines, Tangent, and Secants will do
to folve this laft Problem ; but to 1lluﬁratc this Pro-
blem ftill mare, and render it perfe& in its ufe, both
to fexmen, and others who have no Ogadrant, I will
Thew how .to take an Altitude by the Planisphere to the
meareft minute, by which the Horary Angle, or time
from noon, will come out correct to 3 fecond, as
thus: on the dire¢tor is a line called Perpendicular, -
divided into four equal parts—and a fimilar line of
equal parts, ap to ten, on .the Hour Circle of fix,
Wettward ; .hang the plummet on the center, and
Iet the hair huig over the 12, at night, and then the
line of fix:is an Horizon; put a fine pin in the 2,.3,
or 4, of the perpendicular lines, and bring this Scale
to the Meridian, South, and form a right Angle with
the line of fix, and fec what divifion th¢ fhadow-of the
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Pin falls on, in the horizontal line;; as fappofe, if the
Sun is near the Horizon, you put the pin in 2, or 3;
on account of the obliguity.of the fhadow ; but, if the
Sun hath greater alfitude, then place itin 4: and fup-
jpofe the fhadow falls on 5, fo have .you a Re@angular
‘fTriangle, the Legs being formed by the Scales of equat

rts, and the Sun’s Rays is the Hypothenufe ; then
work by this amalogy, as the Log. of the length of the

- tﬁladow,ﬁ, — Ll 0,69897
s to the Log. of the Perpendicular, 4, — 0,60206
Bo is Radius, — -  10,00000

*To the Tangent of the Sun’s Alt. 88° 39’  9,90308
-and, note! if the thadow falls between the divifions,
then take the proportional part of the logarithms, and
work as before, as if-the.thadow-falls on 53 parts, then
itake a quarter -ef the difference of -the next.lefs, and
‘greater Arcs, and add it to the logarithm of the lefler
‘Arc, and work with it as in the laft Example.; by which
Rale you can never err a minute, either in-the altitude
sor.the time ; and.you may fafely fet the watch thereby,
This Problem is wniverfal, and is of the utmoft utility
to the pradical Navigator, as well as for the exercife
and amufement of every private.ftudeng, by land,

. Problem35. To regulate and adjuft the mofioms-of
the Planets from roen, er midnight, as found ‘in the
Naautical, Alinanac, to any other intermediate hour
.and minute of the day-or night required, and con-
fequently-to find their true places in the Zodiac, in the .
Planisphere, and their fituations, at all times, with re-
fpedt to, and their progreflive motion among the fixed
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Stars, &c. their names-and charafters are-as follow™—
O, the Sur; is in the cénter’, and ¥, Mercury, is near-
eft to the Sun of all the::Planets; and performs its ‘courfe
round the Sun in about:three months, or 87 days, 23
hours. @', Venus; whofe Orb is next to Mercury, re-
volves round- the Sunin 224 days, and 17 hours; or
abhout-eight- months. 1he Planet, which is the third
in order from the Sun, is our Earti, perform'u_rg its
annual~orbit in 365 ﬁdays, :5 hours; and 49 minutes :
the next is & Mars, which moves round his Orb in
686 days and 23 hours. Then 1 Jupiter, performs his
circuit in 4332 days and 12 hours, or about 12'years.
Then § Saturn, completes his revolution in 10759 days,
and 7 hours, or a little lefs than 30 years. Then the
Georgian' Planet, whofe Orb is exceeding. remote,
and motion very flow, as Aﬂay be feen in the Nautical
Almanac. Thofe Planets, whofe Orbs are beyond the
Orb- of the Earth, are called Superior Planets; but
Venus and Mercury, whofe Orbs are between the Earth’s
Orb and the "Sun, are called Inferior Planets. The
Georgian, Saturn, Jupiter, and the Earth, have their
fecondary Planets, or Satellites accompanying. them .
round the Sun; and moving round them alfo, in cer-
tain periods. Fupiter hath four, and the Eartk one;
which is the Moon, revolving round it in 27 days, 7
hours, and 43 minutes, which is alfo the exaé time of
her rotation round her axis; fo that fhe always turneth
the fame fide, or part of her Surface towards us; her
Orbit. is an Ellipfis; whofe- mean Radius is about
244258 miles, and whofe Plane-is inclined to the Plane



38

-of the Fcliptic, -at an Angle of 5% 18" at the moft ; the-
Moon never remains in the Ecliptic, but interfe@s it
" twice in a month, in the points called her Nodes, or
-the ‘Head and Tail of the Dragon; or, thefe are the
Ppoints in which the Moon’s Orbit bife&s the Plane of
the Beliptic, and while the is in that half of her Orbit,-
which is on the South fide of the Ecliptic, fhe is faid
- to have South Latitude ; and the point of the Ecliptic ‘
:where the Moon pafleth out of South, into North
-Latitude, is called her North Node, or Head of the
Dragon, and then fhe hath North Latitude, till fha
- arrives at her South Node, or, to the Dragon’s Tail.
-The Nodes of the other Planets, according to Geo-
-eentric Vifion, are, in thofe points of the Ecliptic
-where they have no Latitude, which are feen in the
"Nautical Almanac. I need not premife farther, i
-order ‘to this Problem.

Required the Moon’s true place on Sept. I5th, 1802,
at 72 24, P_ M. Find in the Nautical, or in any good
“Ephemeris, her Longitude at noon on the 15th, 1° 10°
49', and fubtra& it from her Longitude on the 16th,
at noon, 1*24° 41, and the difference is, 0* 13° 52';
‘then ‘fay, by the rule of proportion, if 24t give this
Arc 0° 13° 52*, what will the time from noon, 7b 24
- give >==Anfwer; 4° 16', which, added to her Longitude
:the 15th, at noon, makes it 13 15° 5, her true and
correfted Longitude at-the hour and minute required.
-But note! this is not the moon’s true place in the Zo-
~diac; for, againft the 15th at noon, fhe hath 4° 33"
North Latitude, which, fubtract from her Latitude the

x
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#6th at noon, viz. 5° 4/, and the difference is 31";
then fay, if 24 hours, give this Arc 31’, what will 75
24® give ?—Anfwer, §': which, as her Latitude is in~
ereafing, muft be added to the Latitude at noon, the’
15th, 4° 33', and it makes 4° 42/, the tgue Latitude
fought ;. then feek the Longitude found, 1* 15° 5', in
the Ecliptic, in the Planisphere, and point off the La-
‘titude 4° 42, at right Angles thereto Northward, as
per Problem 31, for noon, and this point will be the
true place of the Moon at the hour and minute re-
quired, fituated in the Heavens, in the Angle between:
the Whale’s Jaw, the Pleiades, imd the Ram’s North
Horn; and you may now take her right Afcenfion and
Declination with the utmoft eafe in an inftant, by Pro-
‘blems 3 and 4; and, if you refify the Planisphere for
-the day and hour given, you will find the Moon rifing
between thofe Stars on the Eaft-North-Eaft. The fame
rule muft be ufed with all the Planets: and note! that
when any Planet is diret in motion, or increafing in
Latitude, then fuch increafed Arcs, in any number of
hours and minutes given, muft be added to.their place
‘the .preceeding noon, and the fum is the true place at
the time required ; but if .the Planet be retrograde, or
decreafing in Latitude, then fuch Arcs of motion muft’
be fubtraQted from their place the preceeding noon, and
the remainder is the true place of the Planet required.
Erample, in the Planet Mercury, November 2d, 1802,
at 6b 30m, P. M. his Longitude at noon, 7% 23°4¢/, -
and the third day at noon, 7¢ 23° 7', which is lefs than, .
- the fecond day, and confequently he is retrograde, fub-
tra&, and take the difference, which ,isw42’;; then fay,
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if 248 give 42', what will 6* 30m give >.—Anfwer, 11*
20”: fubtra® this from 7¢ 23° 49/, the Longitude at
noon on the fecond day, and the remainder is, 7% 23°
37’ 40%, the true Longitude of Mercury at the time
required ; then for the Latitude of the Planet, obferve,
on the firft day it is 2° 16' South ; and on the feventh
day, 0° 38’ South, and of courfe decreafing : fubtra®,
and the difference is 1° 38': then fay, if fix days give
.19 38', what will 1 day, 6b 30™ give ?—Anfwer, 20’
-21', to be fubtradted from the Latitude on the firft day, .
2° 16', and it leaves 1° 55’ 39” for the true South La-
titude of the Planet at the day and hour propofed:;
feek thefe points in Longitude and Latitude in the Zo--
Aiacof the Planisphere,and thatis the true and correéted
place of Mercury for the time required, viz: in 7° 23°
37' 40", and between the Stars in the Scales, and the
Claws of the Scorpion, and you may take the right Af-
<enfion and Declination of the Planet at the time, as
before taught; by this rule, we have the fituation of
all the Planets among the Stars-at any time required,
.and by which, any perfon may learn to diftinguifh, and
#know them by fight from the fixed Stars, and to trace

«their progreffive motions: continually.
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