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INTRODUCTION.

PREFACE.

int ith mathematics, who have wished to pursue the study of Astronomy, have always
nﬁ:#eﬂggﬁﬁzlgvggtmef a concige work, containing the elementary principles of the science, with the rules
and tables necessury for solving its most useful and interesting Problems. It was this that induced the

the year 1530, with new and demonstrative arguments in its favour. Animated
with daring enthusiasm, he laid his hands on the cycles and crysta] orbs of

d interesting Pr ; {7 Induoed. (i Ptolemy, and dashed themdto pltices.f z%nd, :\}?Hh the sa;_ns1 n();')s]felflre::)?’r; he
author, a long time ago, to undertako Lhe following : but 1t wou toit titles now e presanted to the public, took the unwieldly earth, and sent her far rom the centre of the system, to move
3 ications > same subject, what their titles and prefaces purport.  With the » - 3 ; - i
:a‘;%reenii%‘r')ezz;‘lé)lsrrl]lr‘lgelg’g gxl’lgelzll(l:grgltﬂ?r‘t‘rS?sct.h%tg'lulnSersl:{r1d~’\vhicl1, a thorough knowledge of the most abstruse ¢ round the sun with the rest of the plapel§, so that, of all the (;e}egtl?;l €quipage,
T °f"mh“mmcs{is requ;fmd’)jtherﬁ hris lio: wmr!( el gr%dgclfxfmlr?alc\m9’?51&"‘3’3;35 xtlhf:'eﬁmyrﬂ;? f with which she had been formerly dignified, there only remal_ne] t] edmooz}b t&)
i 5 king the calculations of a commo anac. A fi ars, : s . 3 . ; 'ly describe
i‘é'v“crﬂf‘?f;ﬁ?n?" ifri}"orryﬁncg Z;ubensgnch, have made their appearance ; but they arc_on;y %:TE'["?“'JH; lfl'mm attend and accompany her in her journey. This system is p&l‘({l{ u gn % gsm oy
Ferguson and others, containing little or nothing new, and all the radical ERRORS m‘r.]el Ah 'ES oh xos% 1 asthe Solar System. As EUFOPE, however, was still immerse 1n barba
grcellent and Lo St esrorks, “-‘i"“‘&'?ﬁﬁﬁ;’f,?{i‘;i’é"?o’r(i‘ﬁ‘y’%sr.i“?v‘i?ﬁ 'x?gfxllieﬁﬁgu\voqtnf-rtl’)rizr‘.gcoteﬁ/\g- lgnorance, it was a long time before it was accepled as the true system: but the
2] s, has genera, )een considere spensd d 4 3 A A s Rt > -C, y il . o
{Irlﬁol;‘n[?mﬁ;t 1111% ﬂ%l](lwingy'l‘reatise is designed to render the science perfectly nuclllmble,‘gndﬁa_qpttq b.!. und | dlscovenes of Kepler and Gahleo, (by means of _lhe telescqpe, which was the in
gerstood, by those who havs no further knowledge of mathematics, than the simple rules o ”A,nt Hl:l.,ulc 'tullllr i £ the lafe, ) confirmed it; and it has since, by Sir Isaac NerOn, o
it is believed that 1he problems may all be readily solved by any person of common intellec: -L“' "I“lo(‘)‘V ‘;. ven 1qn 0 s 1 i)l a lhstins Do £ mat S ealiaas
aid of a teacher. Many of the rules and tajes dre entircly new ; those for the CALCU ,‘}‘. in th | established upon such an immoveable an everlasting basis of mathema ;
BCLIPSES savemore than NINE TRNTHS. of the Sionticd (2807 required to solve the problem in the trati $ can never be shaken, while the present frame of nature exists.
usual tedious and intricate way of calculating by parallaxes, and are sufficiently accurate for lellm_"" ?;}l“ | mons. ration, a 4 4 e ‘hick ir k S literal
oses. o the last seven years, the author bas used no otlier rules or tables in making the calcu nlmnls or i With regard to some scripture éxpressions, which, if taken in elr i
his Almanac, and for several of the most Popular Registers and Almanacs in the United States and the & g
British Colonies. By these rules and tables, f

1¢ bas caleulated gl the eclipses that will happen for ONE Sense, seem to contradict some of the principles of this system, it may be observed,
HUNDRED YEARS hich could hardly be done by the ol

i wl d method, (parallaxes,) in the lifetime of & man, { that men of sense, in all ages, when not treating O{lthe s}c;‘ences, have a((liapts:i
1 ive to that age. D : i i 1r s 1ner, no dou

Sh’?“fx (:c}xl)?lnji‘t%co\a}nrak oro usefal, enough of Geometry, Trizonametry, and several other branches of mathe- their language to the CaPaCIEY of thdelr 11\1182“3151’1({”}0211:1; ]1111 mhztuhavé it
mMatics, is given, to enable the renger fo solve understandingly the most important and useful Problems in } those passages are to be un erstood. 0ses a: S mig. 3

those studies. 'As the principles of Geomelry are general and abstract trutha, and exist in nature, inde- { p inted with the motion of the earth; but if they had said that the sun was .at
pendently of lines and figurcs, it j thought that the learner May acquire a far better, and more lasting idea juainte d that the rising and settine of the heavenly bodies were
of these pn’nr:i[)lcs, by reasoning abstractly, und then making his own diagrams for illustration and demon- | rest in the ﬁrmament, and that the rising ar ling " e Ly :
stratiop',_ than by having ﬁ;’nru:\']ﬁrst Dresen]lnd t;nhc cyre. For this rei"u-:on.]the_ (;;-_eomemcal ;l_eﬁhmlnm;s ::Ed caused by’ the revolution of the earth on its axis, the IbraellteS, who w eret]un

TOpositions are given in zeneral terms, and without re erence to, or the aid of dragrams ; which leads the 5 3 : o - i ° 5 1 Stors, than
feamer 80 t0 pursue the iludy of Geometry, as to improve mm[’menmfmcuny, which enables the mind to : skilled in human science, would rather have considered them as impostors,
c!t])mprehend general Dropositions, and to pursue trains of Llluu;:ht‘discunncclcd with sensible objecta. For

the same reason, examples are omitted in several Problems ; for if the learner is able by the rule alone to

, without any visiple illustration, he will be much more likely to remember tho solution,
than'if it was illustrated by an example wrought out. Butin difficult Problems, examples are wrought at
length. The erroneous opinion which hag hitherto prevailed, that none could learn Astronomy withoul pro-
viousty studying a tedious course of mathematics, las undoubtedly prevented many fiom beginning a study,
have severely folt, when, in after life, they h

as leaders commissioned by the Almighty to conduct them from bondage and
servitude to the promised land. The moon is known to be a dark body, shining
only by reflecting the light of the sun: it is also known to be the smallest body

visible in the heavens; but it would be idle to fell the comlmon pcop&/}i lhls’tlﬂ)ll“;t
e ave been engaged in businces wherein 3 y 1 3 Ny xXcept the sun. 0ses, there-
this science was nec: y. That any art or science may he made of most scrvicubmtmzmI;ind. it is requisite appears la ger and more lurmnOUb than anj OL}ICI‘,LG . P 'y, because he a,dapted
that many understand it ; for the united strength of numbers will readily accomplish what far excveﬁu the fore, calls the moon, as well as the sun, a Great (oY, s
limited ability of a few. 1f means could be devised to extend and increase the knowledg OFAalmnmny, tha
adyantages resulling to the community would bu:mmcnsely great. ‘The discovqrie,ﬂ and im

: { his language to the ideas and conceptions of the peoplé whom he addressed.
1 DProvemnents iy the S
science have of late been many and

s Lt . ins in the sciences
1 great; but a dissemination of astronomical knowledge |)ag not heen We cannot suppose that the seriptur es were mtcnde(} to nstruct mhtl es 1l ces,
commensurate with these. Conld one object more ho obtained, (which at first might seem £asy,) the means yet many parts clearly prove that their authors were eminent in human learn-
0 ascertaining longitude with (he same fucility that latitude is determined, this single discovery wonld ho of = £ e 3 The writer, for instance of the book of Job, whoever he
more value to mcuﬁqml, than the richest. gold mine in the world. The government of Groeat Britain has 108, as well as divine. . Tilos r rell theologian
f;%q',‘g[emgy p:l’}‘rll Rremmm’s ;}[0186300 anllm!? s]l.erling, for onlyillnprovemenls in the method of detennining might be, was a profound scholar and Ph‘lObOpheI! 25 JIWE asd : be;l;t )

g 5 reward of 50, bounds sterling is now offe g g y g | g i r y i S Ur,

shall obtain thig erand (Iesidcrnuuln in Nuu;‘rculu&stlr(;r‘x‘:zrnl;‘?ml 'li:?‘lvt”;esgllxlqlr?n%g:i”ll'r:g\r:rtl;:rtl[é:rgfr}\cét:zjnn«;‘n'll; Nothng human can in &y wagicompare with the rdehitiglanden i e
for all common practical purposes, may be obtained without any previous }

¢ o 8= ~ - 3 N 1 3 ncep_
g o TR know 4 . ty of the langnage of that book—with the exalted ideas and_co
t Arithmotic, 18 s L tained w knowledge of mathematics, cx and sablimi guag ! il 2 %
fﬁggméhc"é’ﬁife lgl;ntasl;{nud to be proved by this Treatise. EHou [ the author has succeeded, 13 ot to the tions it gives of the Supreme Being. And itis not in Job only, but in every

other part of the Bible, that the mos; magnificent descriptions of the divine na-

Entered according to Act of Cong
Clerk’s Office of the Disti

ss in the year 1836, hy THOMAS SPOFFORD in the
Court of the Southery District of New York,

b ture, and the works of creation, are given with such majestic beauty and brevi-
T F Yo o 3 - { osition.
¥ ty, as it is in vain to look for in any hm'nanvco;np ’
g L LOH, o ool momie o SCLOIY w ate indebted for fog toar the ML
Tarscience of astronomy is of great antiquity ; indeed, we may date its origin most wonderful eorks o ane Dl I ]ed s It 'll’h re that sovereien
with that of agriculture, or society itself: but the arts and sciences, like kinz- Creator has chiefly manifested his glF:}tneszan P(z‘t‘ Er, a ”15 tetle l]]]a()St siblitme
doms and states, have had their various changes and revolutions; sometimos wisdom shines with the greatest 1u°I“eﬂ“P : JA]SS Y’ﬁn ho}taof'::ilestial orbs. &1
shining with uncommon lustre, and gt others involved in obscurity and barbari. ‘ ideas of order and harmony reign. In tl 1§t1111111{12et1 ?hii o:qnd spectacle is not
. Astronomy, afier having flourished for a considerable time, under the 15 magnificence, proportion, A riggnmébyéct of idle ;dllnirat‘igm it is much
auspices of Pythagoras ang his followers, was again neglected and obscured for continually ex}é‘bltf% toh g :;:’Z,ii co*)vezllienceq of man. Unassisted by as-
many ages, so that the true systen f the universe seem: to have ntirel more connected with t & Wanls and. cox ; : "
s sicn] '€ UNIVerse seems to have heen entire 7 en the least instructed is aware that he would be ignorant even of
;ﬁ;tn audI fol‘go{.ze?, and whimsica] and erroneous ones were substituted in itg E‘ic;noo‘x‘ng%?emn“ withdut it‘ welthonld e S olosr¥ il ot balen i
“e. Instead of consyiy rens ot istorv of X "I age ; a ) ; RSt i T T i
Stcceeding PhilOQOpherqI\i:?etlﬁn%?g;ifs’ ?nd ff’p‘?ig“ﬁlt}.’leo}‘}‘lffoé;‘m?ti n%m}:, Is in the heavens that are found the means of arresling tnnc]m its eagle ﬁlf;;})t{
venting Systems, which haq no(confonlnit; tg}?clrufi:}g e\t%lerimcnt So)Iid };rbs o determining those inter et e ? Olm Il ‘%’\Lf (Im‘e 1'11161317??3 :z)npl?el sei-
and epicyeles were multip]i i o AR e : events, and of regulating the seasons of the year. e are indebte §
> led to answep every appearance, till the universe had A S ® e wotraverse (] nfathomable
lost all its native he 5 { ; Y app . : ence of astronomy for the means by which we now traverse the unfs Pk
X AUty in theip descriptions, and seemed again reduced to a ey ¥ . . s 7 time our situation
chaos by their unhappy ; — ! 3 - ocean with so much skill and security, and determine at any tir ¥
appy labours, The epr otheses or systems of ost . s e B ; ‘ens, immense deserts
note, were those of Clauldjus Pioler - ell(lon%ojlsll h}gmhe bT}11 ij' tre_yr;e?r lra]::ed on this trackless element. By the interposition 01{“11"3 %-%—Lﬁ?&}ééﬂransported to
the earth at ress i the. ceniis fn_tsi]an Lo e et O'ed 011 thepother and vast and unknown countries are explored,lagc tilliillnem;zé o the n
eavenly hodies tq revolye do' fe oy o1 E it e o 24 hou ! other regions destitute of these e S R Y Aly by ‘kl\w’wledce of %
he latier 5 1 round it, from east to west, once in about OuLs, | tant nations hold their correspondence. It is not on v by the knc ge o
e Sl? Piaced the earth in the centre of the universe, and supposed all tronomy that we learn by what means ot laws (he Almighty carries on and cons
round thens\}:n Od}lﬂfsleto revolve round it, and the planets, in addition, to revolve i unu:;?l)he virondet‘flll order, connexion, and harmony, that pervades the planetary
A . S€ syt . N : + I -
of the sixteenty, cgmu‘?;j’svt,%ms gele severally supported, till the C"m.me"c(fmtené system; bat our very faculties are enlarged, our minds are exalted above the
Pyt agorean, or (g | o Copernicus, 4 bold and m.'limal genius, adopte |
Ystem of the universe, and published it to the world ta




4 INTRODUCTION.
grovelling conceptions and prejudices of the ignorant, and our understandings
clearly convinced of the immutability and omnipotence of the Supreme Being.
And besides enlarging the sphere of human knowledge, and contributing to the
Wwants and conveniences of man, astronomy has also been greatly useful in dissi-

ating the alarm and dread occasioned by extraordinary appearances in the

eavens. The portentous acdvents of comets, formerly considered the sure fore-
Tunners of some direful catastrophe, either in the moral or physical world, are
now witnessed without consternation or fear, all the phenomena attending them
being rationally explained and accounted for. Total eclipses also, which were
10 anclent times deemed ominous of dreadful evils, now cease to excite alarm or
terror, as they are known to be produced by natural causes, and to be regular in
their returns as the seasons of the year, or the morning and evening. Indeed,
‘the benefits this sublime science has conferred on society are so greal and nu-
merous, that it justly claims a right to our esteem and respect ; and there is not,
without doubt, another science more deserving our attention, or worthy to oc-
cupy and amuse our leisure moments. The study and investigation of the ob-
jects of the visible heavens is a delightful and ‘innocent amusement for the
evening, or the most lonely and silent hours of night. But what is far more, by
observation and meditation on the celestial canopy, we are irresistibly led, from

the beauty and grandeur of the scenery, to the contemplation of the immensity
and infinite goodness of the great Author.

By astronomy we learn that the sun is more than a million times larger than
our earth, and at such a distance, that, seen from the sun, our earth would ap-
pear no larger than a star appears tous. We also learn, that the stars are at
such an lmmense distance from us, that a cannon ball, flying at the same rate as
when first discharged, would not pass from the earth to the nearest fixed star in
less than seven hundred thousand years; and that being visible from this vast
distance, they cannot be less luminous, or less in size, than our sun: each is
therefore, probably, a sun to another system, and has a retinue of worlds revolving
round it, and enlightened and warmed by its influence: so that instead of one
world, and one sun, in the universe, as many imagine, ‘“ astronomy discovers to
Us such an inconceivable number of suns, systems, and worlds, dispersed through
boundless space, that if our sun, with all the planets, moons, and comets, be-
longing to it, were annihilated, they would be no more missed by an eye that
could take in the whole creation, than a grain of sand from the sea-shore—the
space they possess being comparatively so small, that it would scarcely be a sen-
sible blank in the universe.”

_ The magnificence and grandeur which we every where behold in the universe
1s worthy the Great Being who created and sustains it ; yet all this magniﬁcencé
Is one day to pass away; and hence, by His example, He would point out the
vanity of all sublunary things, and call our attention to higher destinies and re-
g}ll%rlﬁ.d cllltqlliseélgé’oth-m’ the_ immensity or multiplicity ofvthese vast orbs that
o eful ‘reﬂpgcr f};; z:;:te_n‘tlgr{ ; they may excite our astonishment, and produce
heaps of mat[‘e.r jﬁca bllellf]wm?‘r; but the_y are nothmg more 11‘1an nm_mmate
a0 festined oo d'p;dt eo ;n}omng that Being that called them into existence,
e of sy immo?talo peris 11. Of, all created beings, we find only man pos-
capable of kpomi: Sergrnmmp eI destined to survive the wreck of matter, and
exisience, O in%nortai Sg‘3 alnc1 en](;y%ng_ that Great Being that called it into
Creatur, than all those vast o?b; tt}llerte Oile’ ls_(‘)f_ more value in the sight of its
panse of heaven; and herice we n:edro thelr immense masses g e o
s not wonder that He has done so much for

its preservation.
. TR
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PRACTICAL ASTRONOMY.

CHAPTER I.—THE EARTH.

{When any astronomical word or term occurs that is not understood, the Reader
may lurn to the GLOSSARY, and find it explained.]

The term astronomy is compounded of two Greek words, which signify the law, or
the knowledge of the stars. . y N ,

It is a mixed branch of the science of mathematics: it treats of the heavenly bodies.

The heavenly bodies are the Sun ; the Primary Planets ; the Secondary Planets,
which are called Moons and sometimes Satellites ; the Comets ; and the Fized Stars.

All these bodies are worlds, supposed to be inhabited. Many of them are larger, and
some of them are smaller, than our earth. .

The earth is the first object to be considered in astronomy.

The earth, or this world which we inhabit, is one of the primary planets: it is a
lobe, sphere, or ball, a round body, about 8000 miles in diameter, and 25,000 in circum-
erence. 'T'his has been proved by incontestable evidence, and will appear plain and

rational to any one who obtains but a slight knowledge of astronomy, The earth has
been travelledyor sailed round many times. The masts of a ship, at a distance at sea,
are seen, while the hull is hid by the convexity of the water. .

The earth being so large a body, the irregularities of its surface, the hills and valle 9,
take off no more, and in fact not a tenth Eart as much in comparison, from its circular
figure, as the little dents and bunches do from the roundness of an orange; or as
grains of sand do from the roundness of an artificial four inch globe. ;

All animals, bodies, or things, on whatever side of the earth, are kept on its surface
by attraction or gravitation : the earth attracts, or draws to its surface, or towards its
centre, all substances, or objects, or things, that are on or about it.

The terms up, and down, refer only to the centre of the earth: up means from the
centre, and down means towards the centre of the earth.

To the people who are on the opposite side of the earth, up, as regards space, or the
leavens, 1s in a direction exactly contrary from what it is to us; for a rightline which is
down to us, if continued through, and beyond the opposite side of the earth, would be
up to the inhabitants of the opposite side. The earth turnsround on its axis from west
to cast once in 24 hours, and thus by turning one part of its surface fo the sun, and an-
other part of its surface from the sun, makes day and night.

This motion of the earth round its axis from west to east, makes the heavenly bodies,
thehsun, moon, stars, &c. appear to move round the earth from east to west once in
24 hours.

In 12 hours from now, (if we are near the equator,) to us as regards space, or the
heavens, up will bein the same direction that down now is, because the earth will then
haveéurned half round, and our heads will point in the same direction that our feet
now do.

We now think that we are on the fop part, or upper side of the earth, (in reality, the
earth has no top or bottom part, or onc part is as much the upper side as any other,) and
in 12 hours, we shall also think that we are then on the upper side of the earth, when
our situation will be what the under, or bottom part, or side of the earth opposite to
us, now is; because the earth will have turned half round, and that part of the hea-
vens, or that part of space, and those stars that are now directly under our feet on the
opposite side of the earth, (if we are at, or near the equator,) will then be directly over
our heads. Up and down, therefore, are only relative terms; they relate exclusively
to the centre of the earth. )

In whatever part, or on whatever side of the earth we are, we have the sky over our
heads, and our feet towards the centre of the earth : we call it up, over our heads, and
down under our feet: that is, towards the centre of the earth is down, and proceeding
from the centre, is up. . . -

The apparent circles of motion of the heavenly bodies, caused by the motion of the
earth round its axis, are very diffexent, in different places. The celestial sphere is called
right, parallel, or obligue, as the plane of the equator is perpendicular or at right angles
to the plane of the horizon, or, as it is parallel or oblique thereto.

The inhabitants of the earth at the equator, are in a Right Sphere, because here the
plane of the equator is perpendicular, or at right angles fo the plane of the horizon ;
the poles being in the horizon, and the plane of the equator passing through the zenith
and nadir, all the apparent circles of motion of the heavenly bodies are perpendicular
or at right angles to the horizon ; that is, all_these bodies rise from the horizon, and
descen§ to it, at rlghtlangles, amif are just as long above, as they are below it ; and the
days and nights are always equal.

'l[,‘he polesbare in a Parallel Sphere, because here, the plane of the equator ig parallel
to the plane of the horizon; the poles are in the zenith and nadir; all the apparent cir-
eles of motion of the heavenly bodies are parallel to the horizon, that is, they all revolve
rourd without setting or without rising: those stars above the horizon never sat, and
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* ’ et | south of the equator, or in south latitude, the daef.s are shorter than the nights : and «
those beIOW_It never rise : the sun revolves parallel to the horizon without setting for | while the earth is moving through the other half of its orbit, the south pole is con-
8ix months; and then revolves in the same manner as long below it, without rising, 3 stantly enlightened by the sun, and the north pole isin the dark; and in all places
making but one day and one night, of six months each, in the year, At the summer south of the equator the days are longer than -the nights; and in all places north of
solstice the sun is highest abave the horizon, his altitude being always equal to his de- the equator, the days are shorter than the nights. Y :
Clnation. At the equinoxes the sunisin the horizon for more than 30 hours, revolving When the earth is at either equinox, both poles are just in the edge of the light, and
with His lower limb bhelow, and his upper limb above the horizon. the days and nights are equal all over the world. 4
L places between the poles and the equator are in an Oblique Sphere, because the | As regards a spectator at the sun, the earth moves round the sun from the right
plane of the equator 1s obligue to the plane of the horizon ; the pole is between the hand to the left. It is generally said the earth moves from west to east; but it 1s evi-
zenith and the horizon ; the apparent cireles of motion of the heavenly bodies are ob- dent that if in one part of its orbit, it moves from west to east, in the opposite part it
ligue to the horizon, that is, these bodies rise and go down obliquely to the horizon; moves from east to west, as regards space, or the heavens. And as regards a spectator
all at a distance from the equator, are not the same time above, that they are below at the sun, as the earth moves round its axis, the side of the earth next the sun moves
the horizon ; and the days and nights are never equal except when the sun is in tho from the left hand towards the right, and consequently the side opposite the sun
equator. ! moves {rom the right hand to Llw_lef(tl_: that is, thf) dxurnull motion off tllle sxdelo_f the
. Note—The elevation of the pole abo, ; 2 achls : - i ] 1 B (tt is in an opposite direction to the annual motion o the earth in 1ts
i, u’ﬁm;uude of the pole is x\l;jvn'ys sg\::l(l::l‘)‘x?l’:’{?i';x‘(‘lﬁ:‘ur:'yll‘;l’wlcnlcif]'m)Sus foroy teresins (ogipada ol Lo gatel's that 8?{2}11]2%}11(115](:95;1&1]; 1;s zltlrlui thcptll)iurnal motion of the side of the earth opposite the sun
&XiS](;IIFcaggld? 9fhmllllqulls of miles from tﬁe sun, and besides revolving round its own is in the same direction as the motion of the earth in its orhit. |
little sidcw-xysyénde carth moves round the sun once a year, similar to a top thatleans a The annual motion of the earth round the sun, makes the sun appear to move round
o nail e Sp”:i roﬂund itself, orits axis, and at the same time moves in a circle the earth onceayear. And the dinrnal motion of the earth round its axis, makes the
This leanine (I)’f tﬁn 6 h?or- L ey 1 J sun and other heavenly bodies appear to move round the earth once a day.
i s d'ﬁe ear% S axis, 23° 28’ from an erect position, causes the different We say the diurnal motion of the earth is from west to east, because the apparent
endiculfu't i 11 erent length of the days and nights. If the earth’s axis were per- motion of the sun and moon from rising till setting is froin east to west ; but it is
p( G 10 Lhe plane of the ecliptic, that is, if the earth moved round the sun with evident that when one side of any globe or ball that turns_ round its axis, is moving
its axis upright, similar to a top that stands erect and spins round itself or its axis, and from west to east, the opposite side, in turning round the axis, is moving from east to

at the same time moves round a nail or pin on the floor, there would be no difference
of seasons, and the days and nights would always be equal, 12 hours each.
This may be made plain by taking a small artificial globe, cr any ball, with a wire

west: but we are as insensible of this with regard to our own _motion as we are that
the direction of our feet at six o’clock in the morning is opposllte to ﬂ(l]elr d\reia.taz_lon alxt
through it, to represent the axis and : e Bavio Il six o’clock in the evening. So if we should set out from any place, and travel directly

t ; 3 L oemof tholodih, and carrying the ball which rep- forward without lurmng%nhcy to the right or to the left, we should In time travel en-

resents the earth round a light which represents the sun - thus; if

sen| sun : vou have no globe LT i i = : O] ¢

other ball, take a common ball of yarn 2 or 3 inches in diameter, or larger, orbsnmbll(g qurzéyiwu‘:i]d tlhc cn{r‘th, ?_nd arrive at the place we started from; and this would be the
ase, In whatever direc

than this; take a straight wire N i 3 all's lon we started. When at half the distance round the earth, up

e Al B slone, o s e it G 1215 mould exatly dh SR oot i whes ostareds and e chonl

I - i oqu s : j ¢ travelling towards’ the opposite part of the heavens to that we were when we

gnsdr::)lfgrixoeu;g-;hel\?g\\[r ggl&htllllteet;y'lelllyl152’1?{]1‘P?hselrle?ifelfltlﬁgx?n?'tl?gll;;I(I)'}rtglsi??ltlfr(m: the started ; but we should notpge sonEibIe of this, ln:it ia‘hould thinkl we W_crel always
. - a arth; axis g s and the string -avellj 4 3 - avens, and that up was always in the s

the equator: call the flame of a candle on a tablo the sun : place the sou 5 travelling towards the same part of the heavens, D Was amays 2me

th pole of the dir
Rt : SRl 0le ¢ Irection. 3 X "
1131301111%%355‘1‘}3]2 ttlz‘%{gbis Qﬂgz 12?&&;20‘;19111{]){ tlilenqllin)’ l(é[tletlfgl}lilfkg ﬂtl\: e“rfhﬂbe”’]ng”“ as East and west are only relative, or Iocal terms; at the 1)oles,l there is no such thing
little, (that is, 23°28) from a perpendicular s s XIS Or the north pole lean a as east or west, but every direction from the north pole, is south ; and_every direction
! : ), & perpendicular line towards the north.  The earth will now ; h pole, is h. Whe d tl he eartt ; s orbit fr
e shown at the Summer Solstice, that is, at June 21st: keeping the axis; hi oy from the south pole, 1s north. len 1t 1s said that the earth moves in its orbit from
turn the earth round its axis, targine. fho et o S E e axisin thisposition, ' west to east, the meaning is, that it moves from right hand to left as seen from the
turn the earth contrary to the way the hands of & watch mov .”t‘ Qaﬁt {0 west; that is, sun.* And when it is said that the earth revolves round its axis from west to east, the
shines on, it is day; and to all the places the sun doss et Sh?r;e OO“ the plgxcl‘es.the sun meaning is, that as seen from the sun, the side of the earth next the sun, moves from
places come into the light of the sun, the sun rises to those places j}l’“ljl 15 it it; as the left hand to right, and the side opposite the sun moves from right hand to left; but the
the light of the sun into the dark, the sun sets to them. As the earth m;\]]sstox;yi{;o"ol_u of / ang ons of the carth have already been explained with a ball r‘fprcselmmg e ealrth,
Z}vﬂ[dbelseen that all places north of the equator are longer in the light than theSszi‘(rlg’i: cTcdt '?..“l(ll{:’,'ll]l(gr:ﬁpl('&'ieﬂtlng R k) G Y E® Aol e Lkt Sompe g 1o
pg]?e l;ll(.xl(y, ‘t\lyliﬂl?)fgrneot]l;%ldtays alt those places are longer than the nights; and at the Though the earth is a globe, yet seen from the sun or moon, or from a distant point
B88n tharsale he Lo e%tll ,tas‘ the sun shines on the earth beyond the pole: and places between us.and the sun or moon, it appears like aﬁn} round surface, as the sun or moon
en il ) g h mnslon 1ts axis, will not go into the dark at all, but have appears to us. This appearance is called the earth’s disk. LA
theentil. g (Iac?‘(t 268 nen[r the south pole will have constant night. Now remove . By the motion of the earth round its nxuﬁi places on its surface describe, in 24 hours,
byl e ID ﬂcl dor 3 feet east of the sun, keeping the axis ]gmn_ng in the same circles or paths parallel to the equator. These circles or paths, are the parallels of
it llol h, an the earth will be shown at the Autumnal Equinox, Sept. 23d. atitude of those places. As seen from the sun, these paths or parallels on the earth’s
gaun, Dqﬂce the earth 2 or 3 feet north of the sun, and it will be represented at the disl, appear different; they vary with the sun’s declination. When the sun is in the
Velg}tolr I?Ols.tlce, DEC: 21st.; and if it be placed west of the sun, it will be shown at the plane of the equator, all 1le3 pa}‘aﬂllc[s of I:a!,l}tud{a on the earth appear t0 a spectator at
al tgunox. March 21st, the sun to be straight lines across the earth’s disk, because the earth appears so small
ot v Sy K s praleis that s, theaxis i any ono prtof s tht e spetaior may be coneilored i th i of el parll, "t whon he
wards the oo it op (0 What it was in any other part; or the axis always leans to- Stul 1s not in the plane ol the equator, the = ' Schination,
© same part of space, or the hea » it little that it can- the spectator at the sun being not in the planes of the parallels, they appear to him to
nog be perceived in many year SAVELE OF B AINTURN. i likdn S e curve lin ellipses on the earth’s disk. As seen from the sun from sunrise till
1 one side of the sup ytl?érsn'orth 1 1 I I Sﬁnecthr lfsgnolr 6 illi) the morning till 6 '{t‘(érnAoSﬂ places on thebe'n‘th describe paths
N s 2 s . 7 Se att @ S a 28 D ath
E]}S?(flnﬁxleedlhm round the gun, or lmltplohgolggﬂSit?gi'(ll)ﬁ]:oﬂtllfesgltllferazi(({lp‘z)%e[lr;etslsneatr}t]; from west to east across its disk. _These }mths are the parts of the parallels of lati-
north pole Jt’gg: i/(::g:;-(}he sun. When the earth is on one side of the sun, and the tude of the places which are described in the daytime.

g : 86 : ‘1 pa et behind
s the su : : < The sun appears to rise from behind the eastern part of the earth, and to se
vole is enlightened by the 1 and the south pole leans from the sun, the north the western ; because we look towards_the east to see the sun rise, and towards the

18 on the other side of the qsun and the south pole is in the dark; and when the earth west, to seeit set: but it is only from behind the eastern part of that very small portion
pole leang from s »im, and the south pole leans towards the sun and the north of the earth which we can see, that the sun rises from behind ; and it sets behind the
the dark, ) south pole is enlightened by the sun and the north pole is in western part of the same small portion.  The diameter of the earth’s disk is nearly.

When the earth hag n : 8000 miles, that is, it 1s nearly 8000 miles from the eastern to the western part of
round the sup, oy x|1§<3;1(,}1()ve‘1 from either of these sides or points of its orbit one quarter the earth. The earth being round, we can see only that part of it which is within a
sun. but the axis ang 1':)lezl}c.fmar~‘er of its orbit, neither pole leans {owards or fromthe few miles of us. At sunset, near the equator the whole portion of the earth which we

While the earth ig Moving e S1deways to the sun, and hoth poles are enhightened. can see, together with what the sun sets behind, is ncarly 8000 miles east of the
enlichtened by the sun, a[ijd[thrén:gh one half of jtg orbit, the north pole is constantly western part of the earth : for by the motion of the earth on its axis from sunrise till
“ituda, or north of the equator, ﬂioulh pole is in the dark ; and in all places in nort g * Tn the novthorn Temisphere, it i the snthern'the contrary way.

e days are longer than the nights; and in all places

e
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8 THE EARTH. [cnar. 1.
t!un!e_t we have been carried_nearly 8000 miles from west to east. The sun, there-
ore, 1n reality, rises from behind the western part of the earth, and sets behind the
Lastern; for we can see that part of the earth which the sun sets behind, and we can
8ee only the part where we are, or within a few miles of us. 3

e sun, the source of licht and heat to the earth, and other planets, and their
gentre of motion, and centre of gravity, Is an immense globe, more than a million of
imes larger than this world. The moon is of itself, a dark body, and shines only by

reflecting” the light of the sump. It is a globe 2180 miles in diameter, being about 43
times smaller than the earth, and 240,000 miles distant from the earth.

The moon is a satellite to the earth, its centre of motion, and centre of gravitg. The
;l}]céoir; éna?;’ieir?}lt?d }t]he earth from the sun to the sun again once in about 293 days ;
b Oen '2 1t 15 e earth round the sun onceayear. The motion of the moon round
sl o 911;:1 In 29% days, is in the same direction, and nearly in the same plane, in

The briaf ﬂptr)e?r? Lo move round the earth once a year. !

e thgar obt_ue moon, that is, the part visible, is what the sun shines on, At

A ne:;rly aiur:hrletmg on o}r;g I51de1 of the earth, and the moon nearly on the other,

ik al part which the sun shines on, the enlightened part being to-

pnﬁtlgi?h?[?;g’]lfh?dn}:&% l&iln‘%ené::ﬂ“l;lysrcléert]\r\;eexl ;chiz enr}t1h and tllu_a sun, the eéﬂi%blened

s L s,  Ca . 1o par that the sun shines on, and of courss
K see no part of the moon, 1t is entirely invisible.

Nuze.i\l\'?hﬁffca,:fn‘ffﬁ}.Or. Qua}dra,'tur_cs, we can see only half of what the sun ghines on.
ofthe celiptio, or fr the pzhng'il("“ufé g;:r;:#jt&? said to be in the ecliptic orin the equator, &c. the meaning is, that it isin the plana
whicﬁ (131;11)1011 iS elz_lgllpsed when the sun does not shine onit. An eclipse of the moon,
the b gr? t{x abpen at the /Il moon, when the Sun is on one side of the, earth, and
that i © Opposite side, is caused by the moon’s being in the earth’s shadow;

at1s, the earth being directly between the sun and moon, prevents the sun from
shgung]qn the moon.

An eclipse +hi i i
the MoOIVS coming bt he AT anly at the time of new hol o A by
the sun, from those pay -t hich the sun is eclipsed : is Resten

hadovw falo,lose parts of the earth to which the sun is eclipsed : that is, the moon’g
sha (l);\; t;qlls upon tl};_ose p,urtf1 out{' the ealrth 1‘0I wllnch Ithe sun ils eclipsed. }

noon’s orbit coincided exactly with the plane of the ecliptic, that is, if the
2?1220151?“{'6;}”;:1 ?11«;8 plane, shc)would be eclipsed at every full, and the sun would be
tHE s e Lheyecli‘v[i!;m?‘n.k Lu{_L(‘Lhe plane of the moon s orbit makes an angle with
sotalem i o o g)f lho lal)'r)u_t 50; one half of th‘e moon’s orbit being elevated about

A e ; e ec lle.C, and the other half depressed as much below it. The
s opp?)si('tgptt(;cé:c\ltfrgf{igi’- ('ﬁts or Intersects the moon’s orbit in twe points diame-
is never in the ecliptie, or in a i'i"]‘lfisl(izngoxxgi[ti at?fe g?t}"ltpid thde Taou smades , The i
one of her nodes;; consequenllyashe can never be écli[;saég suni.except whon she 18 in
she is in or near one of her nodes. That node from whfc?\rtel;?elpnsg(l)ll‘-.eas-u-ll' lc)jm Fohon
:;fdrdthcér atlkulovctéhely))lane ?lf the ecliptic in north latitude, is called the Asu:ncrll/&gs R%!c‘ll}zl.

other the Dese e N c it. des ;
be}[{‘)}:v thehqcliptic 2 theélsé:[h:\oda, because the moon, when she passes it, descends
ese things may be ma ail King ;

about half an inch ¥n di?mg{)e‘x?.lrtl"‘or;‘ 111)1%. tCi};’ltr]]lg S maiball, as a small marble or bullet

a smaller ball
for the moon, and the flame of a : » @8 a pea or a buck shot,
As the sun is 50 mitch larger than the eartly m‘g;fﬂn‘“e for tf]e sun. 1

 sun T the e: e these their proper proport; i i
the sun, is 2 inches long, or 2 inches in dia ter, the ball to repx’elzeull lhle (ap ey lo sz and distance, if the flame Tepresenting
eter, or it wonlil not be as larze as a must [t .

A rep! ! :«rlh should not be the handredth pa an i indi
the carth from the sun would be about 17 gﬁzfl!‘:é"(lli:{::n'g;léfotlféx:xiailen:);réglc zﬂfg" \;/uu’m l,)e 4 ﬁ‘é“p?‘{‘;-or?f‘r}‘];"fllilsl‘:n%?y
cannot well preserve lheljuSl prnporli?n in representing the sun, moon, and earth by ma“ré}:i:e(;u)\j be about half an inch. - But we

Place the earth 2 or 3 feet north of the sun, on a level with thyé ; pl

4 or 5 inches east of the carth, on a level with the earth and iun: D eiigmon
round the earth, keeping it at about the same distance from the Lu’rll Sy on
east to north, then to west, and then to south, &e. but not kee e ']E carmying it from
the same plane with the earth and sun; when the moon is n\orfl};n(i"l on 2 level, or n
this case in opposition to the sun, let it be above the level, or pla 408 qarthl and in
and sun are, and 3 or 4 times its diameter above the earth’s sluf(ﬂﬁ,’vl-n ‘thh‘t')e earth
of the earth, and In this case in conjunction with the sun, and ne “I 1eg1 s Bough
earth and sun, let it be below the level or plane in which the eanhﬂI Yi Siweell e
that its shadow may fall 3 or 4 times its diameter below the eqyt]y T?lud" SUhTe 50
ner in which the moon moves round the earth, and in this case j is pl iS3g the man-

e no eclipse either at the new or full moon. 'When the moon s 4 3 alln‘ ther'(; could
sun and earth, that is, when it is in the same plane, or in the plan nfa] ol the
In one of its nodes. In this case, it was in its ascending node wi, ¢ of the ecliptic, it is
eart ;fz};ld “f,*lts tilcscending nod 1 S
part ol 1ts orbit when it was north, and in the low 't w
earth. The nodes, or places in its orbit, where rhee%f;&t’ M?ﬁn L vas south of the
the earth and sun, are continually moving at the ratg of o 26N it is on a leve] with
to the way the moon moves in her orhi. ¢ of about 19°in a year contrary

, en it was east of th
e when it was west of the earth ; 1t was ‘in the highes?

CHAP. 1.] THE EARTH. 9

When the nodes have moved so far that one is between or nearly between the earth
and sun, it is evident that the moon in moving round the earth from south to east, and
then to north and west, &c. is in or near one node at the new moon, and in or near
the other at the full moon ; and in the highest part of her orbit when she is east of the
earth at the first quarter, and in the lowest when she is west of the earth at the last
quarter; and in this case, there will be an eclipse both at the New and Full Moon, for
the moon will then be nearly on a level, or in the same plane with the earth and sun.
At new moon, the sun and moon, ag seen from the earth, always have the same lon-
gitude and are always at the same distance from the moon’s node. Ifat new moon,
tgl11e sun and moon are not more that 16° from one of the nodes, there will be an
eclipse of the sun. { "

At the full moon, the moon is always at the same distance from one node that the
sun is from the other, because the sunand moon are in opposition. If at the full moon,
therefore, the sun is not more than 10° from one of the nodes, there will be an cclipse
of the moon. < - . y

In calculating eclipses, the sun’s distance from the node is used instead of the
moon’s; because the sun’s place is much easier to find than the moon’s; and at
eclipses of the sun, the sun’s distance from the node is the same as the moon’s; and at
eclipses of the moon, the sun’s distance from one node is the same as the moon’s
distance from the other. 1

A right or straight line joining the nodes, or from one node to the other, is called the
line of the nodes. When the sun at new or full moon, is1n this line, the sun, moon and
earth are all in a right line, and if it be new moon, the moon’s shadow falls upon the
earth, and makes an eclipse of the sun: if it be full moon, the earth’s shadow falls
upon the moon, and makes an eclipse of the moon.

At new moon, if the sun and moon are more than 160 from the nearest node, the

mogn is too high or t0o low in herorbit to cast any part of her shadow upon the earth,
and there will be no eclipse of the sun.
. At full moon, if the sun is more than 100 from the nearest node, the moon of course
1s the same distance from the other node, and conseq’uently the moon is too high or too
Ow in her orbit to go through any part of the earth’s shadow, and there will be no
eclipse of the moon.

By the motion of the earth round its axis in 24 hours, the sun and moon appear to
move round the earth in the same time: and by the motion of the earth round the
sun in a year, the sun appears to move round the earth in the same time: and every
appearance is the same, whether we suppose the sun moves, and the earth remains
at rest, or whether we suppose, (as is the case,) the earth moves, and the sun is
at rest.

The orbit or path, in which the moon moves round the earth once a month, is not
an exact circle, but an ellipse or oval, and the earth is in one of the foci. Also the
ecliptic, or orbit or path in which the earth moves round the sun once a year, is an
ellipse, and the sun isin one of the foci.

Each orbit is divided into 12 equal parts called signs; each sign into 30 equal parts
called degrees; each degree into 60 equal parts called minutes; each minute into 60
seconds ; each second into 60 thirds, &c. . %

Beginning at that part of the ecliptic where the sun is, at the vernal equinox, that
is, where the plane of the equator crosses the ecliptic, the names and characters rep-
resenting the signs, going round in the order the sun moves, are as follows :—

Lst, Artes, 1°; 2d, Taurus, ¢33 3d, Gemini, []; 4th, Cancer, a®; 5th, Leo, Q5 6th,
Virgo, "2 ; 7th, Libra, -0 ; 8th, Scorpio, M ; 9th, Sagittarius, T ; 10th, Capricorn, V33
11th, Aquarius, %%; 12th, Pisces, €.

As every appearance is the same, whether the earth moves, or the sun moves; and
as the earth in_moving round the sun, makes the sun appear to move through the
signs of the ecliptic, as there is frequent. occasion to speak of the sun’s place in the
ecliptic, which place is always the opposite point to that in which the earth is; in con-
structing tables of motion, the sun is considered to move in the ecliptic round the earth
ouce a year; though the fact is otherwise, yet every appearance is the same as if this
Bvere really the case; the sun, therefore, and not the earth, is considered the moving

ody.

. TYIC orbite being ellipses, and not circles, the san and moon are continually chang-
Ing their distances from the earth. The mean, or average distance of the sun from
the earth, is 95 millions of miles, but at the nearest point of the orbit, it is only about
93 millions; and at the farthest point about 97 millions. ; {

The mean distance of the moon from the earth is 240,000 miles ; but in that part of
her orbit which is farthest from the earth, her distance is 253,000 miles; and in the
part nearest the earth, the moon is only 227,000 miles from the earth. The Sarthest

oint of each orbit from the earth, is called the Arocer; and the nearest point the

eriGee. These points are diametrically opposite to each other, six slgns apart; a
right line from one to the other is called the Line of the Apsides.

When the Creator launched the planets from his hand, he gave them their centrifie-
gad and centripetal forces, and adjusted the ane force to the other, so that the planeta
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As e 1 4 .
place?ﬁﬂ%ﬁ%nfgfﬁrﬁ D,b"e“ u] the unequal motion of the sun and moon, is the reason their 72ea7 and (718
The ﬁrstdi}Tersnc Gyl reason, the time of mean syzyay differs from the time of (rue syzygy. 3
and the variation I?Bprngl{“"“"r, between the mean and zrue syzyey, is caused by the sun’s uncqual motion,
en the sunrgoa 18 .lf,t‘l-"clc from the carth and moon ; this depends on his anomaly. : s
his mean place hcin’l"ﬂ‘}’ 's, fess than six signs, that is, while he is moving from his apogee to his perigee,
him, sooner, or in logs time. thaJTue place, it is evident that the moon will overtake him. or be opposite 10
more than six sie 5 ume, thun she could jf bis motion were uniform and equal ; and when his anomaly 18

SIX signs, that js, while he js moving trom his perigee to his apogee, his true place being betore his,

mean place, the moon will reg i 1 i
1 ] ut > vertak > siti 1 Anjene;w i
LSt otion s a00n w luire more time to overtake Lim, or be in opposition to bim, than she would

The greatest difference that can hap;
of the sun’s unequal motion, and une
place when the sun’s anomaly i3 eith,
than the mean in the first. ogge
ence or equation is gradually Jess

pen between the time of mean and true new or full moon, on account
qual distance from the earth and moon, is 4h. 10m. 57s. This tul\(lﬂr
i l'cr 3signs 1 degree, or 8 signs 29 degrees.  The true syzyey is 5”5’]'-',L.
L]dd\!'cxrx‘lpl the IlusL & In all other signs and degrees of “”‘?“"‘I"’.H"-’ d)](l";ﬁ‘
tion is computed n roply less, amsues when the anomaly is either nothing, or six signs. This e
b, againstlssizns 1555135" P-llz.e 16, for every sign und-degree of the sun’s anomaly, by putting 4b. lUnll-
i s Hothing aeoioS: 8]:1 'tli flgnlszﬂ l.icgrun Against every other degree the equation is |1r01'01'“°“ﬂn 4
true syzyey, 0. 1 5 S5 s 51;. aegrees. It is called the unnual or first equation of the mean to \Li
are reckoned dowharerd” o 7as..lgns, are at the top of the tuble, and their degrees are at the left band, ant
right hand, and are reckonag 4o 10 1L SIENS arc at the buttom of this table, and their degrees are at the

Another,‘ e gr(b:;ég:nﬁ{i"‘-wms' bl hl:: is the case with several other tables. g #
of the Mg boraimen e d ‘trence. ctween the mean and true syzyey, is caused by the unequal motion
beforc it i3 used i e dml{[,@]z]xm)l'Lth:pun‘:lhi on her anomaly i and as her anomaly is aftected by the sun S
1agin anomaly, and caleulated in bl émyl»?xlgéelgt‘u‘”e‘l by & quantity or equation depending on the sun’s

The moon’ ion is s e ke i
o muu‘?ilr:gsfrrg::lnl(;grl; mv;r.f; une .|c_L1 than the sun’s, as ker orbit is more cccentric.  Like the sun, while
Bofiro Hor o s e DLt‘),,; 2 to her perigee, her motion being continually accelerated, her mean place 18
from her pooiace ‘;I:méc‘(l? f‘itrlsrzillit;u inean 8yZygy to happen before the true. While she is moving
Dl‘,‘cei; ﬁ"r? the mean syzyey i lter the true. > 0" ually slower, aud Ler truc place is before her mean

ifference between tl o /7y, 5 ici i

e moon’s unequal mmi:nf at ‘gr;t-i{!es:éng .:zrl?e;rynusg{ c-a“)h'ed' by the eccentricity of the moon’s orbit, and
2 elens 26 degrees. or 9 signs 4 degrees | at all other ssi'p'nls liﬁxlfd“l’f"’n the moon’s equated anomaly is either
‘5,??}h'3.§r“' en the monen: :Jmmnuly i 0 ot B Az egrees of anomaly, it is gradually less, and

s citlerence is computed for every sign and degree of th ’s i
al;d is called th’e second equation of the mean to the true sewn;?;m blfql‘sl::;‘l} ﬂl}nmzﬂy, ;™ jLable 7, page 17,
when the moon’s equated anomaly is less than 6 signs, and subtracted when x]r(f (“-mL‘d to the mean syzygy,
thé\réof_:l‘er sr:]xall dxﬂ‘crence mi cquation between the mean and true sy s
un's and roon’s anomaly ; at greatest it js 4m. 58s.: this is whe i
L 1 ¢ T ates - 988.: Lhis is when the reng or £ y

mgur}'a equated un’nm.lly from the sun’s mean anomaly, is either 3, 0r9 sLi"l’;;.h”PlE[:l:('-‘yxl:xnzfl b’S
subtracted, exceeds the sun’s, add 12 signs to the sun’s anomaly, and the 1 il
remainder is the argument for the equation.  For every 5 degrees of this

zyey, depends on the difference between
subtracting the
¢ L8 anomaly to he
€0 & remainder will be hud.y This
argument, the equation jg caleuluted

in Table 8, page 19+ it is called the thi ati §
1pagel9: : third equation of the ne: 3 YLy i 2 2
lhp‘meqn syzygy, when the arzument js ielss ll:un 6 "LnglL:;‘xlll(llg(tl('l‘.ét]u\L\]’? e ..:md 15 to be subtructid from

The fourth and Jast equation of’ the mean to the true syzyey, d ]“1‘ m“r(ﬁ un’s di
Thoom’s ascending node at the time. At groatost, it s only ini. o1 s, Lhen an's distance from un
the moon's ascending node is either 1 sian 15 dez., or 7 signs 15 ‘]’ us 1s when the sun’s distance from
to be added to the mean syzyey inthe two first cases, and d| Lo {r A siens 15deg, 5 or [0signs 15 deg 3
cn"lgilll\h]llel% for every Sf dli-_grues of the sun's dis1:;n(-‘e>('|:(»’|;1\nthes?11‘(‘1rt.‘nn e"‘tslnnc rl1hl(7l o Iluucr_ Jibis equalion’ i

. Table 10, page 18, for finding the sup’ f 2 asgendig node in Tuble 9, page 9

b elor et '-l'rOVL‘gfrll)klsglx;‘cseﬁ[’:ﬂ{uu‘ng)“ :w:ml)r.l at any time, is formed as folloyes s E},(llultlA(i'?l1"l.llxe

moves 360d. in longitade, multiply 365 by 260, and divide the necal 5, OF knowing that in this (ime the s

solsticial year,) and the auotient will beshe g,Uili]l,ld él(:'ll]L H_|q praduct by 365d. 5h. 48m. 49s., (the SO]:l,- ‘3;

which, d vided by So5 siil ive bt g ] ﬁ“] (;:]ré 1(1]1‘”1'1011’11‘1,1 longitude fora common year of 365 (}ﬂyi 3
BSars It o g a 81§ and the mean motion for 1 oapr added 10 that of 5 ghon® Yeury multiied by

cars ; 0 find the mean motion for 4 yegrs 7 ot oo 10 that of 2 years, gives 1} g C
year, the mean motion fur | yo, prd years, as every fourt), year has day mor > the same for
e Llg v vear and 1 day mus " at foar hias one day more than a common
o0 ﬁ! pleasure. * Having the mean muliull}ﬁ)r H)ej.ndd('d to that for 3 years ; thus, the table may be '-‘l
multiplication ; and fo art o one day, the same for g ay be clinec
P‘ PAUOn. 5 ny part of u day, gg ; 3 r any number of days mg v be f 1 by
wmonths are found by taking o for g (o228 80 hour, a minute, or g second, by divi may he foutidiby
ginning of' the year ; hy taking the 1 motions® for January for common ear )l‘ o, The motions for
taking the motions for 59 days fi 'Jn\nm"ﬁq for 31 days for the motions f; g P T'. because January is the be-
June ; 181 for July ; 212 for’ 4y puai® POLONS for March'; go'q o for Apui] : Laruary for common years ; by

December, either common «]:)r I .l.[g”h,t," 248 for September’; 273 for (()’cl Ip“- 50 Gays for May ;151 days for
motions for one day, and the n%;)({]iﬁ Uf‘rﬁv From the motions for Jam(wj'xjr(.l' ’('d'uf' o November, and 334 for
subtract the motions b o ) ’J“bi Iu'r January of leap year ywilj be }‘,.JTI', ‘I‘.‘ Tom 12 signs,) subtract the
January and February qre o },}dm the motions for February of Jag 0 fom the motions for Felruary,
last of February ; taif i nm;'c“ t us for leap vears, beoause 1) urtldlpt"\m” will be had, The motions for
in at the beginning of the yeqar, " for this day are ggded to the motio, lonal day does not come in till tho

f'l‘o {]u“]!the sun’s mean unrnﬁuiy proceed in t} o {0t lenp years, s if the day oan®
01 365d. 5. 48m. 493, 1} 565 ! ed In the same manper ; ;

The distance of . :’((';l?isr?f‘)‘km:ih(]ﬁ?' 58.83. the anomalistje yﬂir?" find his mean longitude, only instead
maly at any time, may easily po t'mmBOT)t-L' f‘rtjm Sof r-xrt_i:-ul;u- noar. and th 1 i d /mng,
use tht?m‘ Having the mean Jongitude '-ridd-lj]%(pmgl(m tame, decurate “m"“"?"’snl;n : ]()Ingi_f]tlldc_ 5 how (0
any other time, by ad(j acting the omaly at any partienlyy (o °Dis, and knowing .

The longitude a)nd u(nggltirl}?lllg:rﬁlcc“gg(}rl;c Flﬁln lpwtmn in lcfxwittculijc:(.rlllll(lln:y’]olnhe]S(}'mnlmuy - timnd %
maly of the next year: hees Tonaiod et day of any yeqr, fy (aiomaly for the interval.

ok Xty because to find the longitude : Sy vear, is taken for ] itude and ano*

vear, it is convenient to adg (] ituda_Ettde and anomaly for dpy o o0 for the Jongitude a
he lonvitude and 3 3 any partiey] and day of any

anomaly for the year. T} ind the joneive homaly for that S month anc O 1
@ k : us to find the AL month and gy situde ang
1s plain that the jong; ¢ longitude and anomayy for ) Ay to the lonel i
¢ itude and ; Iy fi or the noop fJs " any year,

noon of th gl anomaly for one day, must i OF January 1st, of any ¥¢
g unomglflﬁsﬁ Eece]fnber Dreceding : that ss, for the lo;z"ia?(léu-lnﬂ(yid 10 the longitude and anomaly “’"; :Hg
Hml]m&lly for the yggr(z;lr{da{)]d llhﬂ longitude and anomaly for Jan. 151213{}?1”;"' Ifor the year, add ”w'ltmilg'vI ’;”
15th will he hpq ¥ 1 longitude and anomaly fyr 18 do be had. S to the Jongitude
)rluairy, ar:]id for 2‘0'da?:,dxtg(]u[‘ﬁel?ngit_udeLaml unORIHalll}y!lqgrltalzgﬂ;J&ruTl((lldut1lc Jllel,'.'ilu(le and mmmn]l)’ iO; %ﬂ:
ad ; and so on for any ot} ongitude and anom: % ) 1€ longitude and anomaly for.
> her omaly fo J K Y tosill be

.As a leap year has ong more’z":]mu’v ay, &e. of any ym:u-r the noon of February 20th of that year will
given for the 1st day of January Elyt 40 a common year, the long: are
?}llﬁ"d'm? the longitude and anomp 24 Of for the day before Dniglh.’de and anomaly for the leap Yo ore
© rule for Probiem 6 may be follc, for any time i either the (the 313t of December preceding ;) there’”
owed, or the longitude andmomh of January or February of a leap ¥ on

anomaly for the' given month of a comH!
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year, and for a number of days one less than the given day of the month, may be added to the Iongitude and
anomaly for the given year. ; Y

The distance the sun and moon’s ascending node move from each other in hours, minutes, and seconds, is
annexed to this Table ; being used in caleulating eclipses.

Table 11, page 22, is an equation depending on_ the sun’s mean anomaly, used to reduce the sun’s mean
place to the true place. The principle has alrcady been explained. : 5

‘Table 12, page 15, is on the same principle as Table 11, 1t is formed by adding the annual equation of the
Moon’s Node, to the equation of the Sun’s centre ; that is, the numbers in Table 32, to those 1n Table 11.

Table 13, page 22, shows the sun’s declination to every degree of his true longitude- 2

Table 14, page 17.  Angle of the moon's orbit with the ecliptic in eclipses ; which depends on her distance
from her Node, and 1 hourly motion from the sun. . X

Table 15, page 23; The moon’s latitude in eclipses ; depending on her distance from her Node, and the
angle of her orbit with the ecliptic. -~ k

Table 16, page 16. ‘The ,’\orizsmtu] parallax of the moon ; und the semidiameters and hourly motions of the
sun and moon, depending on their respective anomalies. » s 2 b

Table 17, p. 18 ; Reduction of the ecliptic to the equator; ordifference betwoeen the sun’s longitude and right
ascension ; or between the longitude and right ascension of any noint of the ecliptic, found by the sun’s lon-
gitude, or the longitude of the points of the ecliptic. The reason of this difference may readily be seen, and
the difierence found by an artificial globe, in which it will appear that while the longitude is between
0 and 3, and between 6 and 9 signs, the longitude is greater than the right ascension, and at all other
times, less. i .

Table 18, p. 20; Equation of time. Thisis computed by finding for every degree of the sun’s longitude, the
caonresponding anomaly, aud taking the equation for this anomaly from Table 11, and changing it into time,
which gives one part of the equation ; then change Table 17 into time for the other part; the sum or diff
ference of these parts is the equation. Thus "Tuble 18is formed ; every cquation in it being the sum or
difference of two other equations. . . . - . :

Table 19. page 19, is formed by reckoning four minutes of time to one degree of longitude ; and in this
Proportion for any greater or less quantity. D

Table 20, p. 16, is formed by observing through a lunar month how much the tide is accelerated or retarded
by the action of the sun : as the sun, when it passes the meridian from 0 to 8 hours before the moon, (that is,
when the moon passes the meridian before 8 o'clock, either morning or evening,) accelerates the time of high
water, and retards it at other times. The equation in this table depends aiso in part upon the moon’s
distance from the earth; the time of high water happening earliest when the moon is nearest the earth ;
and the moon is nearest the earth when her horizontal parallax is greatest.

Table 21, page 19, shows the time (found by observation) to be added to the time the moon is on the meri-
dian, to find the time of high water as unaltered by the sun. The perpendicular rise of the water in feet
gf §0mc of the places is also given; and also the latitude and lungitude of the places from Greenwich

3S‘~rvulory.

Table 2] page 19, the right ascension and declination of some of the principal fixed stars. v A

Table 3] page 24, dip, or depression of the horizon, at different heights above it : that is, this table contains
the angle between a level line, and a line from tho éye of the obscrver to the visible unobstructed horizon ;
When the eye is at different heights in leet above the horizon.

,f{fllbh: 24, page 18, dip or angle between a level Jine, and a line to the surface of the earth, or water, at

terent distances from the observe .

‘Table 25, p. 20, angmentation of the altitude of a celestial body, caused by the refraction of the earth’s at-
Mosplhere at different altitudes of the body above the hori The state of the atmosphere affects this a
little. the refraction being greatest when the thermomete lowest. ‘This Table is calculated for 55 deg. of
Fahrenheit ; but it is within a few seconds of the truth at any state of the thermometer,

Table 26, p. 20, the semi-diurnal or semi-nocturnal arce of the sun at different declinations and at different
latitudes on the earth: if the declination and latitude are of the same name. this Table shows the semi-diur-
7l are ; but if the declination and latitude ure of difievent names, it shows the semi-nocturnal arc. By cor-
fecting, it also answers for the semi-diurnal or semi-nocturnal arc of any other celestial body, or rather for
half the time of continuance of a celestial body above or below the horizon. But the semi-dinrnal are may

© more accurately found by triconometry, as follows, to the tangent of the latitude of the place,
add the tangent of the declination of the sun: subtract the radius from the sum, the remainder is the
cosine of the semi-diurna! arc, when the Jatitude of the place and the declination are of different names, that
18, one north, and the other south : and the remainder is the cosine of the semi-nocturral are, when the lati-
tude and declination are of the same name ; that is, both north, or both south. Subtract the semi-noctarnel
are from 12 hours, and the remainder is the semi-diurnal arc. When the declination of a planet, star, or

1€ Inoon, is more than 23 deg. 28m. its semi-diurnal arc, or half time of its continuance above the horizon,
must be calculated in the latfer way, changed into time and corrected.*

"able 27, p. 21, change of the moon’s right ascension from the sun's ; a correction to be applied to the time
the moon is on the meridian at any place, to find the time she is on the meridian of any other place. 'This
ullhlc also contains the correction to be added to the sun’s semi-diurnal are, to find the moon’s semi-diurnal

re,

Table 23, p. 23, time answering to a change of 83m. of altitude at the horizon ; or the time the sun, or any
hCﬂ\'cniy hody, (on account ofthe refraction of the earth’s atmosphere,) appears in the horizon, hefore it iz
actually there 5 corresponding to the declination of the sun, or body, at the head of the Table, and the lati-
tude of‘the place in the left hand column.

"ABLES of the moon’s mean motion are made in the same manner as those of the sun. The moon’s pe-
7iod, or time in which she makes one complete revolution beine known. To find her mean motion in longi-
tude for one yoar of 365 days, multiply 360 degrees by 365, and divide the produet by the time of her tropical
revolution, the quotient is her mean motion in longitude for 365 days ; divide this by 365, and her mean motion
Inlongitude for one.day will be had. Her mean mation inanomaly for 365 days, is found by multiplying 360 deg.
DY 365, and dividing the prodnet by the time of her anomalistic period. or revolution : divide this quotient by
365, and her mean motion in anomaly for one day will be had. The retrograde motion of the moon’s node in
o days, is found by multiplying 350 dez. by 365, and dividing the product by the time of the revolution of the
nu’(l‘e; divide this_quotient by 365, and the motion of the node in one day will be had. L

e mean motions for one year multiplied by 2, give the same for 2 years ; and the mean motions for one
ear, multiplied by 3, give the same for 3 years ; to the mean mations for 3 years, (because cvvr}’_j“h year is
€ap year,) add the mean motions for one year and one day, and the mean motions for 4 years will be had.

{n this manner a table may be made and carried as far as you please. ¥ = -

The motion in longitude and anomaly, and the motion of the node for one hour, is found by rhvldm_u the
notions for one day by 24. Divide the motions for one "hour by 60, and the motions for one minute will be
fad ; divide the motion for one minute by 60, and the motion for one second will be had. and S0 on. The
mean motjons for any number of years, days. hours, minutes, seconds, &e. are found by multiplying the
mean moligns for ong, by that number. The mean motions for months are found in the same manner
as those of the sun. Thus Table 29, page 21, is formed.

Table 30, page 18, is formed by observing or caleulating the moon’s mean Lon. and anomaly, and the mean
longitude of the node at noon on the 31st day of December 1799 ; these are taken for her mean longitude and

* Ttis better to make a table of semi-diurnal arcs for the latitude of the place, and declination for every 15" to 30 or
40°; which by correcting may be used for the moow, a planet or star
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anomaly, and the mean longitude of hernode at the_beginning of the year 1800 ; because it is convenient in
finding her mean Ioﬂgitude,g&c. onany given day of nn[s;' munFt:h. toadd herlﬂ"S{l“‘lﬁv &cc. for:that morzit:h agg
day to her longitude. &c. at the beginning of that year. And it is plain, that to find the l““glmdf'} S
the 1st day ofJnnuury, the same for one a2y must be added to that of December 31st ; and to ﬁmi_lxllbu vl
gitude, &c. on the 15tk of January, add the same for 15 days to that of December 3lst ; or to tlmtlp ‘7‘0] 556
glnning of January. And also to find it for the 20th of February, and the same for February, and 0"} £ :amc
to that of December 31st, and soon.  Having the longitude and ‘anomaly at the beginning of 1800&‘ e maly
at the beginning of any number of years after, may be found by adding the motion in longitude an im" me
for that number of years. But having the longitude of the node, at the beginning of 1800, to find t l?‘ E%m
at the beginning of any number of years after, subtract the motion of the node for that nu_mbm: of years,
cause the motion of the nore js retrograde.  Thus the P'able is made, and continued at pleusure. dice
The maon’s motions are aftected with many inequalities, and many equations are nece _rly’lo e aeg
her mean place to the true. The ecliptic orbits of the carth ‘and muon, and the attraction of the Zan tigns
earth, it has already been observed, are the cause of these inequalities; and any further inves ];rc
tion or explanation of them, belongs to physical astronomy, and is not here necessary.  The equmlmlpsd,
contained in Tables 3r, 32, 83, 34, 35, 36, and 37, pages 19, 21 16, 18, 21, and 17; and the mctho(ll of finding
the arguments for these equations, and of taking out and applying them, is described in Problem 29d (e
A 'E;;lilcs r?sjmd 29, page 24 and 22, are for the moon’s latitude, which depends principally upon her distal
*from her node,
Table 40, page 24, is the moon’s hourl otion in lutit .nding on her distance from her node.
Table 41, page 18, reduction of t| e ey e, depending i

) cetrom .} t
: 8 he latitude of places on the earth. ‘This reduction is necessary on accoun
of' the spheroidal figure of the carth.

. Table 42, page 17, apn equation to he ied to th iptic rig! ion, in order to find the right ascen-
sion of the o b 2 he appl the ecliptic right ascension,

on star, whose latitude does not exceed 6 degrees. i
Table 43, page 21, ‘an equation for finding the declination of the moon, or a planct, or star, whose latitude
0es not exceed 6 degrees,

Table 44, page 24 ;i Mean new moons from 1724 to 1799, inclusive.

Table 45, p. 24, the number of days dificrence between the Old Style and the New Style, at d'ﬂcmn.t p,e.”?(,']:
of time. The number of days against any year, belougs to every year between that yearand the next )nﬂ' +
the table; thus, 11, the number against the year 1700, belongs™ to every year from 1700 to 1800 ; and 12 1'0
longs to every year hetween 1800 and 2000. The days are to be subtracted from the Old Style to find Lb“’
New, till the’ year 200 after Christ, then they are to he added. All the years in the Table are leap years by
the Old Style, but none of them by the new.

‘Table 46, page 25. 'The Dominical Letter.

Table a7, page 19, shews the Golden Number for 3300 years after Christ ; and is the same in the Old asin
the New Style.

able 48, page 24, shows (by the Dominical Letter and Gold
ber of days to be added to the 2
happens, New Style.

en Number) the numt

X 1 ber of direction, or num-
1st of March, to find on what duy of eithe

T March or April EASTER’ SUNDAY
Table 49, pace 23, shows, by the Dominica] Letters, on what days of the week the days of the months fall
and on what days of the months the days of the weeks fall, !
Table 50, page 21. The moon’s mean angular distance from the sun,
Table 51, page 16. The moon’s mean angular motion from the sun.
Table 52, page 25. The Solar system.
Table 53, page 20. An equation or reduction, (found by the moon's true distance from her ascending Node,)
to be applied Lo the time of true Syzyey, to find the time of orhit syzygy.
able 54, page 25, the Consteliations, with degrees of vight ascension and declination of the middle of
each; the number of stars in each distinetly visible to the naked eye, and also the number that are of the sixth
magnitude. 'The ancient constellations are in Roman letters ; the modern, made oyt of unformed elarg » d
parts of ather constellations, are in Ualics. N. and S. show whether the declination jg north or s il an
._Table 55, p. 22. Logarithms of Numbere. The index of the logarithm of any number, heing 1 o k\ .
18 not put down in thie Table, To find the logurithm of any number less than 1000 ; if the n”L :ll “q)", S,
100, find ' the number in the left hand column, and next to jt 13 it3 logarithm ; if more |h-me|Jnll 'M[r-la 33 then
left hand higures of the number in the column an the left or right, and the other figure at the }n“o-\ for the two
two left hand fizures, and under the other, is the logarithm.  And having any given lo*:uril]nn”t'u:;‘L;a;'lSt the
responding number, find the given logarithin or the nearest toit, in the table, and the number n“{ l\l‘s -(é[-)r-
the right or left column, together with the figure at the top, form the corresponding numbor : ]wﬁ{u?xb\-]:n]‘:’
mL\;cJ, t;r rlpc;muls,_ls determined by the index. Thus the logarithm for the number 397, is found to be
5_9?19,2\\ 108e index is 2, as there are three figures in the number ; and the nnmber corresponding ta the fogas
rit “bl 767-1‘_8.6. is fl_Jl}nl] to be 473 ; if the Index had been 1, the number would have been 47,3 To find the lo-
ﬁg‘]r(;mn?”;gl%lﬁggg r::nj)!::;- Eialzlr,ylllylusg:;]x Lxﬁlmt”trlﬂ' th:m |Ix_n|-c ﬁv?:nrus. !ﬁml the logarithm of the three Jeft hand
multiply the difference by the rerq s Pact this logarithm from the next greater logarithm in the table,
mdulr:t}ns e itk thne(ﬁ")E.ifl't]')/l‘(l‘l(';("lzillllhll?1» part of the number, eut off os many of the right hand figures of the
ﬁ g H product to the logarithm of the three Jeft

2 left hand part of the
and fizures of the given number, an( t’llnl sum will be the Jo '1}i!|nn requi icl i
: zure: 19 e L ) i st e logs 2quired, to which prefix per in-
ﬂ;g'in '}IIII(III:I:(I:’?Iigjlafllllrrl(]‘nl]fo", rh‘ri l;lll}‘lll(‘r 7621 is found to he 3,85218, Having the IumrillJnLuf};]:ﬁxﬁfﬁérﬂrll{ﬂf
denea e diﬁ"ﬂrenré I:;rl:\r-ci’ (r)l l‘ml that number, or the negres to it ;‘dividn,'(;lncordina to division of
R L e nwn'v%nl ‘u g ‘ enﬁl:g ithm u,ml the next less Jogarithm in the table, by the dif-
numbor corm o rh‘('x ],;,; .Trdn_l s in the tubfe (o the aiven logarithm ; annex the quotient to the
bor wii] forresho \\'h(?rller‘iL‘iJ ‘t.in ‘I‘m in vrhe table next less than the given lozarithm, and the required nun-
rithm.  Thus the nlm;br:r curr.nslsm]]‘x'd[iﬁvlrlItlﬁui‘l‘x'v()ll;)ﬁﬁsi':]]])ﬂz"-x‘;iil{ll‘;,c'd(;'mrmli?e,]l et ladmxolths e dog
" s st Sl ne. e 10Znn 9.88218, iz found to e 7624,
ﬁng“['f)llg f(;?éésrviﬁi.mléngﬁxrgtl::}_n(‘v(. tq)r u‘ru&féuf)al.sn}oa,co-smcs n;xment‘s,cn-tnngentsx,?:ei?mts and co-secants. To
are less than 45, ﬁnd‘thc‘m in rinﬁul]éft h;ih(’]‘)é(I)II3i'ynlvjxu(l)]fl")()ﬁ)re:otir'[:‘]:!rvli"%'a‘ml minutes in thul'm!;ln ’ it the m:grt’]E'S
them ;'ugmn_sl, the minutes, and under the proper title, js H‘xg l]:)‘ﬂlilrlx)fr}?niu)trt(l’]rﬁl:\(g:{e' ;m(l Ilhtli ]‘mgu’zreeegn:'g
{r‘hg;g.l {‘n'?‘}};érﬁ'x}rl fhf?m in the right hand column of one of the 1018 of the talle "“)]‘[][t ;h(r; l;1i115res abovo
; against the miny arithm requireq. hus, also, it is seen what

f es, and over the proper title, is the log

degrees and minutes belong or correc pond to a given 'luv'nhhn;i' s 2 ven
logarithmic gine, or co-sine, &c. cannot be found in t)e table ml\(je tlllzer'w?lr Cpt o 5, I the v,\aqh ﬁ;‘fﬂf
more than 90 degrees 18 required, subtruct the given number of degrees rvr 180 oo hen the logarith the
:?ggligler. The Table is for on}y every lem., but if greator ar:r'uﬁql(‘:)e/bis rroer(?u}afﬁlm}"],:e?q,a”lflllgﬁ(kgllr:séc’ gr 0"
Tithrns ﬁllg):ﬁll?{hnu[i?hter of minutes, may be found as follows : Take the diﬁérr"ncrt\, l(::—rl\ilmln the two lag;l(;
by the excesy of the ;lv are for thermm.ules nearest the given number of minutes ; multiply this differen 5
the quotiont o e ](ﬁ'u';ilg':rulnl‘u:r of minutes above 0m. 15m. 30m. or 45m, 3 divide the product by 15m. %he
sum will be the logarithm r: l(l)ir"h\e number of minutes next [ess than the given number of minutes, an¢ - o
gIne, ur co-sine, &e. multiply: 15m, pA0d to find the nearest minutey corresponding to a given lﬂg""t}’ma-
fithm o it in the proper coly. . oF . the difference hetween the eiven Jogarithm and the next less Rt
Yogaritlims (in the Proper eolumn of ﬁ) table ; divide the droduct ly the difference between the two near

© Table) to the given logarithm ; adg the quotient to the minutos ©
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v i a the
responding, to tne next less logarithm (in the proper column of the Table) to the given logarithm, ana th
l-EE'!I‘uirlg'ld 5171 inut{f_s ‘I‘,:)Illls)ﬁg]anldur proportional logarithms to every 5th secu&ld fé"g“ t‘géﬂ#ic;ﬁ&rso&ﬂtﬂiﬁrtz; 0&!1‘;1111?‘;
To find the logistioal lozarithm l‘urlany “um[})ml:noihgli::‘;'ltte;’l,-::ldci(i‘ﬁ?l?n e e op of ona

'the T'able the seconds anc. 0 ' ZOnS i 7
?rfirtllllx(icgl‘ilrIISlt(l)lltlzsl((J]fl’zg']i?ll{xflr)é;'ll‘ilrgtll ! :nd thus ntnl-;ay{_be fleetn‘k\;hg}‘t n;‘],uﬂurtecsst taon;}. i;efl?gd’la‘agil_e]?ngll ;;)ro‘;l) rﬁ':?ﬁﬂ
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TABLE 44.—Astronomical time at Greenwich of all the mean I\lcw Moons for! TABLE 43.—Eg
76 years, or four Lunar Cycles ; O}d Style.

tions, by Problem 42, the time of mean New Moon in any month of any year for | L
ten thousand years after the Creation may readily be found, for either U. or N. S.
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