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THE

PREFACE

~u HERE are twoa Ends of wri-
ting Books, which relate to the
feveral Parts of Learning : one

to advance Learning 7¢ felf ; the
other to aflift Learners.
I purfuance of the former, the Capaci-
oufnefs of the Subjett is chiefly to be con-
[idered ; and nothing is to be omitted, which
properly falls within the Compafs of the
eArt or Science treated of. In purfuance
of the latter, the Capacities of the
Learners are principally to be regavded;
and notice i to be taken, not of what-
ever may be known or done by the eArt or
Science treated of, but only of what i moft
ufeful, and withal eafy to be knowa.
Befides, Regard is to be bad, as to the
Capacities prizcipally, [o [econdarily to the
Circumf{tances of the Toung Students. eAs
for thofe who are to make their Fortunes
by their Learning, more Particulars are
requifite to be known, and comfequently
more Pains ave requifite to be taken by
fuch, than by others; who, being born to

Plentiful Eftates, are by their Learning
: A 2 #not



The Preface.

not to make, bat to adorn their Fortanes
already made.
eAnd there is the more Need of this di-
Jftinct Confideration, becaufe ome of the
Jinft Things Young Gentlemen become [en-
fible of, isthis; that they are not under a
Nece[fity of taking Pains for their Liveli-
hood. Which bas fuch an Influence upon
them, as that they are apt mnot to relifh
any Part of Learning, which requires inore
than ordimary Pains or Application of Mind.
And indeed to expect they (heuld ait otber-
wife, 15 in effect no other, thai to expelt
- gray Hairs upon young Heads.
- Wherefore, the moft proper Method to
make Toung Geutlemen Learned, is this;
to teach them at firft ouly [uch Elements of
the liberal eArts or Sciences, as are molt
ufeful iz the common eAffairs of Life, and
withal molt ealy to be kwown. The
have a competent Apprebenfion of the Ufe-
fulnefs of fuch Things as occur in the com-
mon Councerns of Life, and confequently
hereby tioat Quefiion frequently g#_t' by
Towng Students, of what Ule 1s this ? wil]
be anfwered afore-band, and [o they will
e vendered willing to zuderfiand what
toey apprebend the Ule of. Awnd when
they find that the Underftanding tbffea]f
carries in it no Diffcalty, them they will
be alfo encouraged to proceed, And when
they have thus goue through, and become
;Mﬂﬂ EYS
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Mafters of the moft ufeful and cafy Ele-
ments of the libeval Arts and Sciences, they
will thereby be enabled with much more
Eafe to conguer the more difficult Parts
;f Learni ng, if their own Inclinations (hall

ead them thereto bereafter, when they are
come to Riper Tears, and [o canjudge more
rightly of the worth of Learning.

Oz thefe Confiderations,and with this View
it was, that I drew up this Aftronomical
Treatife, and gave it the Title of the
Young Gentleman’s Aftronomy; Swuch
Aftronomical Treatifes as were afore ex-
tant among us; either treating only of the
Doétrine of the Sphere or Globe, or elfe ta-
king in [everal Particulars of the other Part
of Aftronomy, too difficult for, and not ne-
ceffary to be known by Young Gentlemen.

It only remains to be obferved, that I
fuppofe Young Gentlemen to proceed regu=
larly in their Studies, and thevefore to
have learned Arithmetick azd Geometry,
before they enter upon Allronomy : as alfo,
that fuch Particulars, as were not necefary
to my prefent Defign, and yet [eemed too
material to be qaite omitted; I have ad-
ded by way of Annotations, both in this
Treatife, and the otbers ?f ‘Chronology
and Dialling,

THE
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(1)

T H.E
Young Gentleman’s

ASTRONOMY.

i

The INTRODUCTION.

E are informed by 1.
Mofes in his Sacred The Cele-
Hiftory of the Crea-/istiehts
tiDI’l, that God made whatEnds.
Lightsinthe (¥) wide

gpm:e of Heaven,to give Light uponthe

arth, and to divide the Day from the
Night, andto be for Signs and for Seafons,
and for Days and Years, Gen. 1. 14,—18.

S il e e

(*) So thc Hebrew Word Rakiang truly fignifiess
It 1s rendered in our Englifh Bible the Firmament, in
Conformity to the Septuaginé Verfion.

B The



el The Introducion.

e The principal Way, whereby the
7he cele- All-wife Creator of the World has
f:;";ffaf’; rendered the Celeftial Lights fubfer-
fubfervient Vient to the fore-mentioned Ends, Is
3 e for by certain eftablifhed Laws of Motion;
which they according to which, they either veal-
were c2a- Jy move themfelves, or at leaft feem
el O US to move,

soion. ~ What thefe Laws of Motion are,
the Divine Wifdom has not thought
;"f;ﬂ:" fit to reveal unto us. Wherefore, all
obatte that we can do, is to make probable
conjetwres ConjeCtures concerning them. Such
ot e Conjectures are termed () Hypathefes,
of thir 1. €. Suppofitions ; becaufe it cannot
ity be pofitively affirmed of the moft pro-
ates . Dable Conjeture, that the Celeftial
are called Lights do {o move; but only, that it
Hyporht- is reafonable to feppofe, they move
why. 10, rather than any other Way ; and
+ that upon fuch a Suppofition, their
(1) Phaenomena (or Appearances) may

be rationally folved or explained.
The Explanation of . thefe Hypo-

ﬁﬁ;ﬁ;m. thefes, and the Solution of the Ce-
my, what.

(t) It is a Greek Word, derived from the Verb
v o7 Bigu o fuppole.

€]) Itis a Greek Word alfe, derived from che Verb
gaivw tO appear.

leftial
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T he Introduction. | 3

leftial Phanomena thereby, is what
makes up the Science called (*) A/ivo-
nemy : which is a Greek Word origi-
nally, and denotes in that Language
Dottrine or Knowledge of the
Laws, or of the Difitibution and Situ-
ation of the Stars, or Celeftial Lights.
There are four more remarkable 3.
Hypothefes, the (1) Ptolemaick, the ;i’:lﬁfan
Copernican, - the Tychonicks and the myporhefis,
Semi-tychounick. Of thefe the Coperui- why the

moft Proe
Cam paple,

(*) This Word may be derivedl, as to its laccer
Component, either from pouG- 2 Law, or from po-
pds a Diftribution, Seat, or Situation.

(t) The Ptolemaick Hypothefis is fo called from
Claudins Ptolemaeus, a tamous Mathemarician of Pefu-
fium in Egypt, who lived in the former Part of the
fecond Century after Chrift, under che Roman Empe-
rours Adrian and Antoninus Pius. He writ both of
Aftronomy and Geography; and by his Aftroncmical
. Writings was conveyed to fucceeding Ages, the Hypo-
thefis which goes under his Name, and which was
generally, nor to fay unmiverfally, received in thefe
Pares of the World ol the Days of Copernicus.  The
Order of the Celeftial Lighes as to their Sicvacion, ac-
cording to this Hypothefis, 1s reprefenced Fig, 2. But
fince by the Help of Telefcopes, the Phgafes of Ve
and Merciry have been difcovered, this Hypochefis is
rejefted, as noc confiftent therewith. T rafs by the
Ericycles. and feveralocher Particulars juftly blasne-
able in chis Hypothefis.

Copernicys, who was Bornin 1472 ac Thorn, 2a Town
of Polifh Praffiz, perceiving che feveral Exceprions

E 2 thag



The Introdultion,

can is now generally received by the
more learned in eA/.ronomy, asthe moit
probable Hypothefis : forafmuch as it
not only agrees with the Celeftial
Phanamena, but alfo explains the Mo-

tions

g

thac the Prolemaick Hypothefis was juftly liable to, not
only revived the old Hypothefis ot Philolaws, (which
Cardinal Cufa had moved and defended fomerime be-
fore him,) bura!fo went fo far as to illuftrate how the
Celeft'al Phenomena m:ghe be very well folved there-
by; infomuch thae chis Hypcthefis began prefencly af-
ter to be embraced by many, if not by moft, of the
more Learned Afironomers, and frcm the principal
Reviver of it, Copernicus, to be called the Copernican
Hypothefis. The Explication of chis rakes up greac
- Parc of this Treatite. To this belongs Fig. 1.

The Tychonick Hvpothefis is o called from Tychs
Brahe, a noble Dane, who lived in the lawer parc of
the fisceencth Century, and is famous for his Aftrono-
mical Oblervaticns at Uraniburg, (a Caftle buik by
him in the Ifland Weer or Huena in Denmark, and by
him called by this Name, as importing the Tower o
Caflle of Heaven.) This grear Perfon and Aftrono-
mer, though he approved of the Copernican Hypothefis
in rejectiag che Epicycles, and ocher fuperfluons and
erroneous Farriculars of the Prolemaick Hypothefis, yet
could not reconcile himfelt to the Mocion of the Earch,
and the Sun s ftanding flill, both afferred by Coperni-
ews. Hereupon he fer himfelf to contrive 2 new Way
fos folving the Celeftial Pbenomenra, whereby he mighe
avoid whac was culpable in che Prolemaick Hypotheliis,
and vyer ftill rerain the Morion of the Sun rcund the
Earth, as round the Center of the World., Tothis his
Hypothefls appertaing, Fig. 3,

The Semi-tychonick Hypothefis is fo fiiled, as agree-
ing with the Fychonick, excepting only in this, thac

whereas,









The Introduction.

tions whence the faid Phenomena a-
rife, after the moft () fimple and
uniform Manner, and confequently
after fuch a Manner as is moft agree-
able to the infinite Wifdom of the
Creator. I proceed therefore to fhew,
how the Celeftial Phenomena, at leaft
the more remarkable of them, may
be folved according to this Hypothe-

=

whereas the Tychonick makes«<he Earch to have no Mo-
tion ac all, the Semi-tychonick makes it to move round
irs own Axis, and fo agrecs therein with the Coperni-
can. Buc though the Ichonick. and Semi-tychonick
Hypsothefis were both defigned as Corredtions ot the
Covernican, yet the Generaliry of the more Learned in
Aftroromy do fhll prefer the Copernican as the moft

robable, and chat for the Rcafon above mentioned
in fhort,-and to be more largely infifted on and ex.
plained in the Annotations nexc follow:ng.

()l) Thefe two Propofitions, viz. Fruftra fit per plu-
ra, quod feri potefl per pauciora ; and Natura nibil agit
frufird, being fo evident ro Reafon, as by Logicians
and Philo{ophers to be efteemed Axioms, 1. €. unque-
ftionable Truths; it hence follows, that That Hypo-
thefis is to be efteemed moft agreeable to the Wildom
of God, the Author of Nature, which explains cthe
Morions whence the Celeftial Pbenomena arife, aicer
the maft fimple (or uncompounded) and uniform Man-
ner; thar is, which adjuits the faid Motions ro the
feweft Laws and Prirciples. Bur Lerein the Copernican
Hypothefis excells all the reft, forafmuch as according
thereto, all the Bodies, on whofe Morion depend the
Cel ftial Phenomena, are rerained in their proper
Orbits by the fingle Prciniple of Gravity, and movein
their O bits according to one general Rule, or Law of
Motion, Of which fee more in Chap. 1.

B 3 fis.
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fis. And iii order hereunto it will be
requifite to begin with laying before
the Reader the Copernican (%) Syftem,
1. e. in what Order the feveral Bo-
dies, whereon depend the Celeftial
Phanomena, are placed with Refpect
one to the other, according to this
Hypothefis.

(*) The Word Syftem is borrowed from the Greek
Tongue, wherein it denotes that Frame or Madel
which arifes from placing feveral Things together, it
being a Derivative of the Verb auviswps to pur or
place fogether s

CHAP
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Of the Copernican Syftem in ge-
neral.

TH E Copernican Syftem 1s repre- |
fented, Fig. 1. where the Sun rse prece
is placed in the Center, and fuppofed o he sua.
never to move out of 1t, bur only to

nfove therein round its own (*) Axis,

from Weft to Eaft, in the Space of a-

bout 25 Days. This Motion of the Sun

round its Axi is inferred from the

. Obfervations made of the Spots of the

Sun. |

Round the Sun, as the Center of T&ei‘[
their Orbits, move fix Spherical Bo- of Meycy.
dies in this Order and Time, wiz.ry, Yeous,
Mercury next to the Sxz, 1n about Im”;rﬁ“‘j‘;‘;
three Months; Vewus next to Mercury, pier, und
in about feven Months and an Half;Satrn;

i and If}ﬂr
after that the Earth in a Year ; then pyiusica
Mars in about two Years; then TFupi- Time,.
ter in twelve Years; and outermofd

—i

(*) fee Chup. 8« Sefl. 5. and the Nowethere.
i B 4 of

e



8 Of the Copernican

of all Saturn in about thirty Years.
Thefe are refpectively denoted, Fig.
1. by their proper Charatters.

As the fore-mentioned f{ix Bodies
of ske move round the Sw#, {0 round three
oom@dof them move other Bodies; viz.
Jies of tound the Earth moves the Mooz in
Jupicer about 27 Days, 8 Hours; round Fu-
f:r“;_sa‘ piter move tour, and round Satura.

move five Bodies, called refpeltively
the (+) Satellites of Jupiter and Saturn,
Of the Satellites of Jupiter, the inner-
moft moves round TFupiter in 1 Day,
18 Hours; the fecond in 3 Days,
and a little more than Half a Day;
the third in 7 Days, 4 Hours; the
fourth and outmoft in fixteen Days, 18
Hours. Of the Satellites of Saturu,
the inmoft moves round Satzrz in 1
Day, 21 Hours; the {econd in 2
Days, 18 Hours; the third in 4 Days,
and 2 little more than half a Day;
the fourth in almoft 16 Days; and
the fiith in 79 Days, 8 Hours. '

(1) They are fo called, as attending Fupiter and
Saiurn, as a Prince is atctended by his Sarellires or
Lifc-gua d. pre- s - _

All



Syftem in general 9

All the Bodies afore-mentioned, ex-

cept the Sun, are called (||) Planets,Planes,
(which Word in the Greek Language f:f ﬂ:f"
denotes Wanderers) forafmuch as ne- why diftin-
ver keeping for any Time the fame gfied in
Diftance or Situation one to the other, g se.
they may be faid to be always Strag- condary.
gling or Wandring from one another,
And becaufe the Mooz and the Satel-
Jites of Jupiter and Saturn are Planets
of Planets, hence they are diftinguifh-
ed by the Name of fecondary Planets,
and the other f{ix Planets agreeably
thereto are diftinguifhed by the Name
of primary Planets.

The Diftance of the primary Pla-
nets from the Suz, 1s much the fame 7% Di-
as is exprefled, Fig. 1. For dividing ftance of
the Diftance of the Farth from the ey,
Sun into ten Parts, the Diftance ofrets from
Mercury from the Szz is almoft four e Sus
{fuch Parts, of Venus feven, of Murs
fifteen, of TFupiter fifty-two, and of
Satwrr ninety-five.

—

() Whereas the Planets are commonly reckoned

Jeven, this is accordirg to the Ptolemaick Syftem,
Fig. 2.

And
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6. And as to the Diftance of the fe-
The Di- condary Planets from their primary
flance of refpeltively, it is efteemed to be fuch
dary Pla-as this; wiz. the Diltance of the
ﬁ;frfg‘:f’ Moon from the Earth to be about 6o
mary.  Ocmi-diameters of the Earth. The

inmoft Satelles of Fupiter 1s efteemed
to be diftant s5: Semidiameters of
Fupiter from the Centér of Fupiter,
the fecond Satelles is efteemed to be
diftant g of the fame Semi-diameters;
the third 14. fuch Semi-diameters ;
and the fourth 25 Semi-diameters.
In like manner the Diftance of the
inmoft Satelles of Satwrz from the
Center of Saturn 1s reckoned to be
4- Semi-diameters of Satwrn; the
diftance of the fecond to be 53 fuch
Semi-diameters ; of the third, 8 Semi-
diameters ; of the fourth, 18 ; of the

fitfth, 54 Semi-diameters of Satzra.
. The Reafon of taking fuch particu-
7he Mori-lar Notice of the Diftance of the pri-
onef f mary Planets from the Sun, and of
aets isre the fecondary Planets from their re-
galated  {peltive Primary, is this, viz. becaufe
afier an thefe feveral Diftances (as well as the
aner. feveral Times, wherein the Planets,
whether Primary or Secondary, move
round their refpective Orbits, ard

which
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which are therefore ftiled their Perio-
dical Times) are requifite to be known,
for the apprehending the Excellency
of the Copernican Syftem ; according
to which the Motion of all the Pla-
nets, both Primary and Secondary,
are regulated by one general Law,
which 1s this:

The Squaresof the Periodical Times
of tbf{?;ﬁf;iry} Planets are one to
another; gz the Cubes of their Diftances

San.
from tbe{ Center of the Primary.

Thus for Inftance as to the primary g
Planets, the Period of Satwrz is (ro- The fume
tunde) 30 Years, of TFupiter 12; the exemplifi
Squares of which Numbers are goo o
and 144. The Diftance of Satwriry Planets.
from the Sun is found by Obfervation
to be to the Diftance of Fupiter trom
the Sun as about (*) 9 to 5, the Cubes
of which are 729 and 125. But the
Squares goo and 144 are very nearly
in the fame Ratio, as the Cubes 729
and 125. ‘And the Raiio in this and

(¥) Namely the Diftance of Saturn (as is above ob.
ferved) from the Sun is 95, and of Fupiter 52, both
Diftances being meatured by the fame Meafure. |

: ' tig
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the following Inftances would bg
found more exaét, were the Periods
and Diftances more exaltly exprefled
by Numbers. In like manner the Pe-
riod of the Earth is a little more than
four Times greater than the Period
of Mercury ; and fo the Squares of
the Numbers exprefling thofe Periods
wiil be almoft as 17 and 1.~ And the
Diftance of the Earth from the Sun
being divided into ten Parts, the Di-
ftance of Mercury from the Sun is
found by Obfervations to be (little
lefs than 4 fuch Parts, wviz.) 3 fuch
whole Parts, and g Tenths of ano-
ther, the Cubes of which Numbers
(viz. 10 and 37.) are 1000 and §9.
But it 15 obvious, that 17 is to 1,
much as 1000 to §9. And {o of the
other primary Planets.

As tor the fecondary Planets, the
Periodical Times of the Satellites of
FJupiter are (as is above obferved) re-
fpetively as 13, 31, 74, and 163,
and their Diftances are as § 3,9, 144,
and 25. But the Square of the Perio-
dical Time of the innermoft Satelles,
namely 3, 15 t0 13 the Square of the
Periodical Time of the fecond Sateiles,
as 170 the Cube of the Diftance of

the
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the innermoft from the Center of Fu-
pitei, to 736 the Cubeof the Diftance
of the fecond from the fame Center.
Likewife 3 is to 51 the Square of the
Periodical Time of the third Satelles,
as 170 to 289o the Cube of the Di-
ftance of the third from the Center of
Fupiter. And again 3 is to 280 the
Square of the Periodical Time of the
fourth and outermolt Satelles, as 170
to 15800 the Cube of the Diftance of
the faid outermoft Satelles from the
Center of fujiter. And the fame
holds good as to the Satellites of Sa-
. turn. But as to the Moon, it is not
applicable to her, forafmuch as fhe is
the only fecondary Planet, that moves
about the Earth.

From what has been faid, evident- Io.
ly appears, that the Periodical Moti- 47 t*¢
ons of the Planets are performed uni-yerqined i
tormly , or are regulated by one ge- fheir omn
neral Law. And from hence 1t 1s de- G;i:,;:}f
monftrated ({) by the Learned, that
the Planets are likewife retained in

their

(}) See Dr. Gregory. (lare Sawilian Profeffor at Ox-
ford.) his Afhyon. Phyl and Geem, Elem. lib. 1. prop.
27, 28, 29, and Sell. 5. and 7. 1 {hall only cbferve

here,
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their proper Orbits afier an uniform
Manner, by one Sort of Force which
makes them tend to the Center of
their refpettive Orbits, and is thence
called the Centripetal Force, or in one
Word Gravity. And this is another
Particular, wherein appears the Excel-
lency of the Copernicar Syftem above
any other ; forafmuch as this Syftem
may be preferved by Gravity alone,
uniformly propagated through the U-
niverfe, whereas (|[) all the other
Syftems require fome (one or more)
other Force, befides that of Gravi-
ty.

25 3',J’ill the Planets, Primary and Se-
aunrhe condary, are Opacous Bodies, 7. e.
Planetsre- fuch as have no Light of their own,
Can g but teceive all ther Light from the
the sun. Sun ; and {o for this, as well as other

Reafons, are accounted as {o many
Dependants of the Sun.  'Whence the

here, that anv Body, when moved, will move uni-
formly in a firaighc Line, if noc hindered. And a-
greeably any Planet would fly out of irs Orbit into a
right Line, which is a Tangenc to its Orbity; was icnot
hindered or pulled back and retained in ies Orbit by
fome Centriperal Foree, 7. e. by Gravicy,

(ly See Greg. Aftron. Phyf. and Geoms Elem. pags
114, 112

Sun |
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Sun with thefe its Dependants make
up what is called the Solar Syfiem,
defcribed, Fig. 1.

As for the other Celeftial Lights, I2-
called the Fixed Stars, they are mde- 2 *¥
pendent of the Sun, as in other Re- Stars.
fpects, {0 in refpett of Light; foraf-
much as they receive not their Light
from the Sun, but fhine with their
own Natve Light. Hence they are
clteemed to be, not only without this
our Solar Syftem, but as {o many
Suns themfelves, each being placed
in the Center of fome fuch Syftem, as
this our Solar Syftem, and there fo
fixed, as to have no Motion, but
round their own eAxis. They are
fuppofed to be valtly. diftant from
this our Solar Syftem; which is the
Reafon that their Diftance 1s taken
no Notice of in the Delcription of the
Coternican Syftem, Fig. 1.

Befides the Celeftial Lights already 13.
mentioned, there appear {ometimes % Comess.
Comets ; which is originally a Greek
Word, denoting in that Language as
much as Hairy. Thefe Lights are
called by the Greeks, Hairy Stars, be-
caufe they fancied the Streams of

Light, which attend fuch Stars, to
refemble
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refemble Hair. It is found by Obfer-
vations, that thefe Cometsdo (¥)pafs
through the Planetary Orbs of this
our Solar Syftem ; but whether they
depend only on the Sun, and fo be-
long only to this our Solar Syftem,
or whether they move in Circular or
{fuch like Lines, or whether they are
fo much as durable Bodies, is not yet
difcovered. For which Reafons, there
is no Notice taken of them, Fig. 1. °
Before we conclude this Chapter

The Orbies concerning the Copernican Syitem in

of the Plas
neks are

general, it feems proper to obferve,

Elliprical. that although the Orbits wherein the

I

Planets move, are defcribed, Fig. 1.
as fo many Circles, and may be well
enough conceived as fuch in many
Refpetls ; yet more ﬁri&lfr {peaking,
they are not exatly Circular, but El-
liptical.

Further it feems not improper to

of the 7o-0bferve alfo here, that the fixed Stars
diack and being the moft remote of all the Ce-
Eclipick. Jeftial Lights, and appearing to us as

placed in one Concave Sphere ; hence
it is ufual to denote the ‘Place of any

(*) Hence the Line Comer defcribes by irs Motion,
is called its Trajeftory.
of
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of the intermediate Celeftial Lights,

by afligning what Part of the Sphete
of the fixed Stars they appear to us
to be 7z, or more properly under.
And accordingly it is ufual to diftin-
guifh that Trat of the Sphere of the
fixed Stars, under which all the Pla-
nets do move, by the Afterifms or
Conltellations that lie m that Traét;
which being fancied to reprefent fe-
veral Thipgs, are therefore called
Signs ; and becaufe the Things repre-
fented by them are moft of them (4)
Zodia, or Animals, hence all this
Tract is ftiled the L odiack. Now the
Orbit, wherein the Earth performs
its Annual Period (and which the Sun
feems to move round every Year)
runs under the very Middle of the
Z odiack ; whence this middle Part of
the Zpdiack is of fpecial Note in eA-
[trongmy, and is therefore diftinguifh-
ed by a peculiar Name, being called
the (||) Ecliptick. 1t, as well as the
whole L odiack, is divided into twelve

Rl

(t) Tc isa Greek Word fignifying 4nimals or Li-
ving Creatures.
() The Reafon of this Name. See Chap. s. Sedt,

C Parts,

“l
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16.
Of the
Nodes of
the Pla-
nets.

Of the Copernican

Parts, diftinguifhed by the Name of
the Conftellation or Sign, to which
cach Part was formerly affigned. The
(*) Names of the faid Signs, together
with the Charatters whereby they are
denoted in fhort, areas follows, viz.

R i~
Aries, Tawrns, Geminiy, Cancer,  Leo, Virgo,
= om ? ve X

Libra, Scorpio, Sagittarims, Capricornm, Aquarims, Pifces,

Laftly, It {feems proper here to ob-
ferve, that the Planets do not move
in Orbits, which exaltly rfun one over
the other, or are all contained in the
{fame Plane; but their Orbits do all
crofs one another according to feveral
Degrees of Inclination, or which is
the fame, the Planes of their Orbits
are varioufly inclined one to the o-
ther. Now the Earth being that Plane-
tary Body we live on, hence the Plane
of the Orbit of the Earth is taken by
Aftronomers for the Standard; and
the Inclination of the Planes of the

—

(*) The Names of the Signs are fomewhar different-
ly exprefled in thefe two memorial Verfes, viz.

Signa, Aries, Taurus, Gemini, Cancery Leo, Virgo,
Librag, Scorpius, Arcitenens, Caper, Amphora, Pifces.

Orbits



Syftem in general.
Orbits of the other Planets is reckon-
ed greater or lefs, as the faid Planes
incline more or lefs in refpeét to the
Plane of the Earth’s Orbit, or (+4)
(which comes to the fame) to the
Plane of the Ecliptick. 'The two
Points, wherein the Orbit of any Pla-
net crofles the Ecliptick, are called the
Nodes of that Planet. And thus much
for the Syftem of the World in gene-
ral, and fuch Particulars as relate to

it in general.

e et

(+) For the Ecliptick is that Part of the Sphere of
the fired Stars, which the Plane of the Earcth’s orbie
produced chereto touches. So that che Ecliptick is

no other than che Excremity of che Plane of che Earch’s

ﬂfbffl-

C 2 CHAP.
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Q' AP g

Of the Diurnal Phznomena com-
mon to the Celeftral Lights.

Aving in the foregoing Chapter

explained, {o far forth as s fuf-
ficient to the Defign of this Treatife,
the Copernican Syltem in general, I
now proceed to explain agreeably
thereunto the Pbanomena of the Cele-
ftial Lights. I fhall begin with ex-
plaining the Dinrnal Phgnoinena coms=
mon to them in general, viz. their
Rifing, Setting, €5¢.

Now thefe Diurnal Phanomena of
the Celeftial Lights may be folved by
the Diurnal Revolution of the Earth,
i. e. by one fingle Revolution of the
Earth round its own eAwis In 24
Hours. This is illuftrated Fig. 4,
where the Ciicle PR T H denotes
the Earth ; C the Center of the Earth,
thro’ which it is to be conceiv’d to pafs
perpendicularly its Axi, round which ic
makes its Diurnal Revoiution. P denotes
any Place on the Earth; the Line EW,

that









Of the Diurnal Ph2nomena

that Circle which bounds the Sight in
the faid Place, and is by A/ironomers
called the (*) Horizon; E the Eaft
Point of the faid Horizon, W the
Weft: the Circle «bcdef denotes
the Circumference of the Heavens;
the Circle S the Sun in the Heavens;
the Semicircle PR T, the enlightened
Hemifphere of the Earth, or that Half
of it which 1s oppofite to the Sun;
the Semicircle PH T, the darkened
Hemifphere of the Earth. Now the
Earth being fuppofed in this Situati-
on, and alio to move round its eAxis
towards the Sun; it is evident, that
the Place P of the Earth will juft be-
gin to be enlightened by the Sun, and
{o the Sun will appear there to be juft
Rifing, or alcending the Horizon at B
the Eaft Point of it. The Earth be-
ing moved round its own Axi, {oas
- that the Place P of the Earth, which
afore was under the Point 4 in the
Heavens, now is under the Point £ ;
it 1s evident, that the Horizon of the
faid Place P, will be now {o f{ituated,
as that the Sun will appear to a Spe-

(*) It isa Greel Word, denoting in chat Tongue
- fomewhac thac bounds,

C 3 tator
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&ator at P, as afcended confiderably
above E the Eaft End of the Horizon.
And while, by the Revolution of the
Earth round its Axis, the Place P

pafles from under the Point 4 in the

Heavens to the Point ¢, the Horizon
of the Place P will continually fink
lower and lower in Refpett of the
Sun, and fo the Sun will appear to
afcend higher and higher, tll P is
come under ¢, where the Sun will ap-
pear in its greateft Height above the
Horizon for that Day; and {o it will
be Noon or Mid-Day ; at the Place P,
For the Earth moving on, as the
Place P pafles from under ¢ to 4, the
Weft Pont of its Horizor will afcend
higher and higher, and fo the Sun
will appear more and more to de-
fcend, as is reprefented by the Hori-
on at the Point of the Earth under
d. 'ThePlace P being carried by the *
Dinvnal Revolution of the Earth from
under 4 to under e, the Sun will then
appear juit on W the Weft Point of
the Horizor, and fo will appear to be
juft Setting, 'The Place P being come
under f, it wil be then Mid-night
there. Laftly, the Place P being come
round again under #, it will be there

Sun«
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Sun-rifing again. And thus it has
been fhewn, that the fame Diurnal
Phgnomena of the Sun will come to
pafs, 1f the Sun ftands ftill, and the
Earth move round its own 4xis from
Weift to Eaft, or from under 4, to
under b, ¢, d, &c. 1n the Heavens;
as are commonly efteemed to come to
pafs by the Earth’s ftanding {till, and
the Sun’s moving round it from Eaft
to Weft, or from ¢ to b, 4, f, &c.
And that the fame holds good as to
any other Celeftial Light, and the
Earth, is obvious to fhew from Fig.
4, the Circle reprefenting the Sun be-
ing taken to denote any other Cele-
ttial Light.

But now it being juftly received
by Philofophers as an unqueftiona- 7% Proba-
ble Truth, that Nature works éﬁf‘?‘f‘;;:guir_
the moft fimple and compendious Man-nicau Sy-
ner ; it thence follows, that the Solu-/e fu-
tion of the Diwurnal Phanomena by L,fr}é_"
the Revolution of the Earth alone
round its own eAx#, is much more
agreeable to Nature, than the Soluti-
on of the faid Phenomena by the Re-
volution of a4ll the [everal Celefiial
Lights round the Earth.
B It
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The com-

mon and

proper

Of the Diurnal Phznomena, €9¢.

It remains only to obferve, that

whereas by the Diurnal Revolution of
the Earth, all the feveral Celeftial

aotionof Lights feem to move in the Hea-
the Celefii- yens from Faft to Weft, hence this

@l Lights,

what.

feeming Diurnal Motion of the Ce-
leftial Lights is called their () com-
mon Motion, as being common to

~all of them. Belides which all the

Celeftial Lights, but the Sun, have a
proper Motion 5 from which arife their
proper Pbgnomena. As for the pro-
per Phanomena of the Sun, they like-
wife feem to arife from the proper
Motion of the Sun, butare really pro-

‘duced by another Motion which the

Earth has, and whereby it moves
round the Sun once every Year,
whence it is called the eAwnual Motion

e e

(+) The Dixrnal Motion is alfo called Motus Pri-

ms, cicher becaufe ic is ufually firf treated of, or

elfe hecaufe it is fuppofed according to the Vulgar
or Ptolemaick Syitem ro be caufed by the Primum Mo-
bile, which according to the faid Syftem is a Sphere
above the fized Stars, carrying all the Celeftial Lighes
along withic from Eaft to Weft. Whence the
{aid Diurnal Mortion is alfo called fometimes Motis
Raptws. I like manner che proper Motion is other-
wife ftiled Motus Secundus, in Conrradiftin@tion to
¢he Diurnal Moticn called AMofiws Frimums _ f
3 : ’ ; 0



of the Celeftial Lights.

of the Earth. Having therefore ex-
plained in this Chapter the Diurnal
and common Phenuinena of the Cele-
ftial Lights, T proceed to explain their
proper Phenomena.

CHAP

25
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CUERP. S THIL

Of the Phenomena (wmmaﬁ[y
afcribed to the (eeming Annual
Motion of the Sun, but rather)

‘depending on the real Annual

Motion of the Earth.
- Eing to explain in the next Place
i) the Phancmena proper to the fe-

nomena of veral Celeftial Lightﬁ, Ibﬂgiﬂ with

the Sun, ; Ph " the Swun -

why fifl the proper Phanomena of the Sun ;

explained. forafmuch as the S#z is the principal
Light of that Syftem of the World,
wherein we are placed.

2. Now thefe Pbanomena of the Sua,
e i, which are vulgarly afcribed to the
7 oot feeming  Anmual Motion of the Swz,
Motion of may be {olved by the Arznzal Motion
the Sun i of the Earth. In order whereunto it
caufed by . :
she veai 15 firft to be fhewn, that the eArnual
f;:,’;?:f of Motion of the Earth will caufe the
the Eqrsh, SH# tO appear to us, as it 1t had fuch

an Annual Motion, though it really
has no fuch Motion.  And this is il-
luftrated Fig. 5, where the Sz is in

the:
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- the Center; the Circle next round it
denotes the Orbit of the Earth, or
that Circular Line which the Center
of the Earth defcribes by its Annual
Motion ; the outermoft Circle denotes
the Ecliptick, diftinguifhed into its
12 Parts or Signs. Now fuppofing
the Earth to be at A, the Szz will
appear to us to be at=; and {uppo-
fing the Earth to move from A to B,
and fo to C, the Sz will thereby ap-
pear to us to move from = tom, and
thence to 7. And in like manner,
by the Earth’s Motion along the Reft
of its own Orbit till it comes to A
again, the Suz will {feem to us to
move along the Reft of the Ecliptick
till it comes to = again. ’Tis evident
then, that, {uppofing the Earth to
move as has been here defcribed, the
S#un, though it really ftands ftill, will
feem to have the fame Awnuzal Moti-
on along the Ecliptick, as it would
have, if it really moved {o, and the
Barth ftood {till. .

Only ’tis remarkable,that whereas we ﬂgrﬂ_
commonly fay, the Sunis in = or Libra,vation as
when it is between us and Libra, (and?otke com-
fo of any other Sign,) if we would;7 7
fpcak properly, and agrecably to therhas che
B natural
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ounisin patural Caufe of this (and fuch like)

fucha Phanomenon, we fhould fay, that the

Sigh.  Farth isthen in v or Aries; toralmuch
as the Earth in its real Motion is always
in the Point of the Ec/iptick oppofite
to that, wherein the 8wz appears to
be.

4 Having fhewn that the. A#zznal Mo-
The Varie- tion of the Earth along the Ecliptick
;";fmﬁ; will make the Swz appear to us, asif
¢ bow it had fuch an Awwwal Motion; I
:_i,jeﬁi”;h proceed now to thew, how the Varie-
amwal ty of Days and Nights as to their
sotionof 1 ength, and the various Seafons of

e Year, (all commonly afcribed to
the feeming Annual Motion of the
Sun,) may be folved by the Awnual
Motion of the Earth. And this is
illuftrated Fig. 6; for the clearer Un-
derftanding whereof there are to be
premifed the following Particulars.

5 As the (*) eAxis of the Earth (and
quator, i« 10 Of the Szz, or any other Celeftial
axicand Body) is the very Mid-line of it,
Poles;  which confequently pafles through its

alfo of the ¢ '
Tropicks. Center, and js reprefented, Fig. 6,

'

(*) The right Line, round which Bodies or Circles
are conceived to move, are fo called in Allufion ro che
sxis or Axle-tree of g Charict or Cart wheel.

(where
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(where the Circle A QBE reprefents Polar Cir-

the Earth,) by the right Line A B; fo Eﬁ’tiﬁqm‘

the two Ends of any Axis are called Points,

its Poles, and confequently the two 0ifticial

Ends of the Axis of the Earth areg,

called the Poles of the Earth; which

always pointing one Northwards, the

other Southwards, hence the former

1S cz;_lleci the North Pole, and is deno-

ted, Fig. 6, by B; the latter is called

the South Pole, and is denoted by A.

Between thefe Poles each Point of the

Earth by its Diwrnal Revolution does

defcribe a Circle; of which that,

which is in the very Middle between

the Poles, and is the greateft, is cal-

led the Equinoctial or Equator, (deno-

ted Fig. 6. by EQ;) becaufe when

the S#z 1s in the Plane of this Ega-

nociial Circle, 1t 1s equal Day and

Night all over the World. And did

- this Circle exattly anfwer to, or run

along under the Ecliptick, there would

be equal Day and Night throughout

the Year all over the World. But

the Equator crofling the Ecliprick,

hence it is equal Day and Night only

twice in the Year, namely, when the

Sun appears in one of thole two

Points of the Ecliptick, where the
Equat or
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Equator crofles it, wviz. in the firft
Degree of Aries, and the firft of Li-
bra; which are therefore called the
two Equinoliial Points ; and the Times
of the Year anfwering thereto, the
two Equinoxs, one the Vermal, the
other the Awtwmnal. Among the o-
ther Circles, which the feveral Points
of the Earth by its Diurial Revolution
defcribe between the two Poles of
the Earth, and which are all parallel
to the Equator, there are four more
remarkable, the two Tropicks, and
the two Polar Circles. The two Tro-

picks are thofe Circles on the Earth,

which the Szz feems to go direétly
over, when it is at its greateft Decli-
nation or Diftance from the Egua-
tor, either Northward or Southward.
Whence one is called the Northern
Tropick, the other the Southern. And
beeaufe when the Swz appears to
move vertically over the Northern
Tropick, he appears alfo to be in the
Beginning of Cancer, hence the faid
Tropick 1s frequently ftiled the Tropick
of Cancer; and for the like Reafon
the Southern 1s otherwife ftiled the
Tropick of Capricorn. 'The Reafon
why both thefe Circles are called Tro~
picks,



of the Sun.

picks, 1s becaufe the Swnz appearing
then at his greateft refpe&ive (Nor-
thern or Southern) Declination or Di-
ftance from the Eguator, begins from
thence prefently to (t) twrn back a-
Zamn towards the Egwator, And be-

caufe the Szz in the firft Degree of

Cancer and Capricorn does as it ‘were
make a Stand, going neither North-
ward nor Southward further from the
Equator, hence thefe two Points of the
Ecliptick are called the two Solffitial
Points; and thefe two Times of the
Year are called the two So/ffices, one
the Swmmer, the other the Winter.
The Tropick of Cancer is reprefented,
Fig, 6. by the circular Line T C, the
Tropick of Capricorn by M N. The
two Polar Circles are {o called, either
as being near to the two Poles of the
' Equator, or becaufe they on the Earth
(I} anfwer to thofe Circles in the
Heavens,

(*) The Greeb Verb ret7w fignifies to furn; whence
15 derived 7pymrds denoting {omewhat from whence
a Turn is made.

(D As every Point of the Earth by its real Dinrnal
Revolution, does really defcribe a Circle berween the
two Poles of the Earth; fo the Sun, by its feeming
Diurnal Revolution, does feemingly defcribe ch;y

ay

31
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Heavens, which the (*) Poles of the
Ecliptick feem to defcribe by the ap-
parent Diurnal Motion of the Hea-
vens. Hence thefe Polar Circles are
jult as far diftant from their refpe-
&ive Polesof the Equinoftial, as are
the Tropicks from the Equinoltial, viz.
zgf Degrees, this being the Meafure
of the Angle, which the Planes of the
Equator and Ecliptick make by their
mutual Inclination. Thefe Polar Cir-
cles do bound thofe Tralts of the
Earth, where it is Day or Night du-
ring more or fewer whole Diwrnal
Revolutions of the Earth, or for 24

= —
_—

Day a Ciicle, direftly anfwering in the Heavens to
that Circle on the Earth, to which che Sun is that
Day Vertical. Hence there are ufually conceived in
the Heavens, Equinoffial and Tropical Circles, which
dire@tly anfwer o che like Terreftial Circles.

(*) As the Earth, Sun, and all the other Celeftial
Bodies are faid to have their refpeftive Axes 5 fo che
Aftronomical Circles (viz. Ecliptick, Horizon, &c.)
are conceived by Aftronomers to have cheir refpes
&ive Axes; each of which is conceived to be a righe
Line paffing through the Center of the faid Circles,
fo as to be perpendicular to their refpettive Planes -
And the Extremicies of any fuch Azis is likewife cal-
led the Pole of the Circie, to which the faid A4xis be-
longs. And confequendy (the 4xis being always per-
pendicular to the Plane) the Poles of ahy Circle are
always diftanr, each 9o Degrees from the faid Cirs

cle.
Hours
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Hours and upwards together.  Of
thefe Polar Circles, one is termed the
(1) Ariick or northern Polar Circle,
as being nigh the Arétick or north
Pole of the Eguator, and the other
for the like Reafon is termed the A4x-
tarctick or fouthern Polar Circle. The
former is denoted Fig. 6, by the cir-
cular Line KL, the latter by FG. It
only remains to obferve, that the
Sun (or any other Celeftial Light) will
appear to be vertical to that Point of
the Earcth, where a right Line drawn
from the Center of the Swax (or other
Celeftial Light) to the Center of the
Earth, croffes the Surface of the
Earth. Thus Fig:. 6, when the Earth
is 1n the Beginning of Capricorn or at
v, the Szz will appear to be verti-
cal to the northern Terreftrial Tropick
or T C, becaufe a right Line drawn
from S to w, will crofs the Surface of
the Earth at T So when the Earth
Is at v, the Szz will appear vertical

——

(+) The north Pole of the Equator is called other-
wife the Arétick, becaufe it is near the Conftellations
called the greac and lictle Bears; the Greek Word
*ApxrG- fignifying 2 Bear ; and hence the fouthern
Pole 1s ftiled the Antarflick, as being oppofite to the
Artick,

b to
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to the Terreftrial Eguator or E Qy

becaufe a richt Line drawn from S to

¥ will crofs the Surface of the Earth

in a Point of E Q ; for in this Pofi-

tion of the Earth the Line S ¥ s

to be conceived perpendicular to the

Axis A B. Thefe Particulars being

premifed and apprehended, it will be

eafy to apprehend how the various

Length of Day and Night, and the

‘various Seafons of the Year are pro-

duced by the Awnual Motion of the
Earth.

mfr; . Suppofe then the Earth to be at =,

nal Equi- th€ S#z (as is afore obferved, Seit.

mox ex- 3.) will appear at v, and {o in one

;’i:’ffnﬁil of the Egquinoétial Points, and in the

mosion of - Middle between the Poles of the

the Eartte Barth A and B; and confequently

will enlighten' from Pole to Pole,

that Hemifphere of the Earth which

is oppofite to it. Whence Half of

the Terreftrial Egwator E Q, and of

every Circle parallel thereunto, will

at that Time be enlightened by the-

Sun, and Half will be in the Dark.

And confequently every Place on the

Earth (ftorafmuch as it lies either in

the Terreftrial Eguator, or fome Pa-

rallel to it) being carricd round the

- Axis
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eAx#, of the Earth in an uniform Man-

ner by the Diurzal Motion of the
Earth, will be as long in the Light,

‘as in the Dark, /. e. the Day and
Night will be then egual all over the
Earth.

~ The Earth being moved by its Az~ 7.
aual Motion from = to v, the Sun < Lot
appears then to us to be in &, where Dy, seirg
is its greateft Declination northward. loneeft 4
And the Suz being in this Situation, o s
tis evident, that the Rays of the Sua, fic.
which enlighten one Halt of the
Globe of the Earth at a Time, reach
beyond the north Pole B to L, and

at the fouth Pole reach no further

than F.© Whence it follows, that the
Tra&t of the Earth within the north
Polar Circle K L, at this Time of* the

Year enjoys Day-light. throughout

the whole Diurual Revolution of the
Earth; and on the contrary, thar it

is continual Night throughout the
whole Dizvnal Revolution of the Earth,

in the Tract of the Earth lying within

the fouth Polar Circle F G. It fol-

lows alfo, that the greater Portions

~of the Parallels to the Egwator, which

lie between the Eg#ator and northern

Polar Circle, have the Light of the
118 ", Sun ;
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Sun ; but the greater Portions of fuch
Parallels, as lic between the Eguator
and fouthern ‘Polar Circle, have not
the Light of the S##; and the Porti-
on of the Parallel, which 13 or is not
enlightened, is fo much the greater
or lefler, as the Parallel 1s more or
lefs diftant from the FEquator, there
being exactly one Half of the Eguator
always enlightened, and the other

~not. And hence’ 1t 15, that in this

Polition of the Earth in the firft of
Capricorn, when the Suz feems to be
in~ the oppofite, wviz. firlt Degree of
Cancer, the Days are longeft in the
northen Parts of the Earth, and the
Nights fhorteft, and fo it is Summer
there. Whereas in the fouthern Parts
of the Earth, the Days are then fhort-
eft, and the Nights longeft, and fo it
is there Winter. And the longeft
Day is fo much the longer, as the
Place 1s more remote from the Equa-
tor. But to fuch as live on the Ter-
reftrial Equator it felf, Day and Night
are now, and throughout the whole
Year, equal one to the other, for the
Reafon above-mentioned.

The
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The Earth moving from w to v," 8.
the S#zz will {feem to move from % to Té ﬂ}l}i
=, and {o will appear in the Celeftial gyinox
Egquator, and make Day and Night and the
equal, as when the Earth was at the fbﬂ;’; f’f
oppofite Point =, for the like Rea- seiny

fons. 1In like manner the Earth mo- “;“flf;ﬂ at.
ving from v to =, the Sz will feem G pir
to move from = to v, where it is in explained.
its greateft fouthern Declination. And
confequently at this Time of the

Year, the like Phanomena will happen

to the Inhabitants of the fouthern
Hemifphere of the Earth, as happened

to thofe of the northern Hemiiphere,

when the Earth wasin v ; and the

like Phanomena will be in the nor-

thern Hemifphere, a® were afore in

the Southern.

Having thus fhewn, thatthe fame g.
Phanomena, as to the Length of 'Day T Suu-
and Night, and foasto the various lite :&if;ff
Seafons of the Year, will arife from &ive Fha-
the Aunual Motion of the Earth round j, <2 «*
the Ecliptick, as from that of the Suxu, mediate
at the four Cardinal Points of the Ec- Jontsof
liptick, viz. the two Equinotial, and :icck, i
the two Solftitial Points; it is obvi- exfily to fe

ous, that the fame Phanomena will }Tﬂﬁu

ikewife happen at any the inteyinedi= bas been
i ate [aids
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ate Points of the Ecliptick, from the
Motion of the one as well as of the
other, as to the Increafe and Decreafe
of Day and Night, and confequently

as to the Difference of Seafons.
10.  Asthe different Length of Day and
ﬁ:{ the di Night, and the different Seafons at

gance of Cifferent Times of the Year are Phe-
the wn  gomena, which efcape no one’s Obfer-
-gﬁﬂ;}’"m vation, and have been already ac-
~ feeming counted for; fo there are other Phe-
ﬁ;fﬂﬁt nomena of the Suz, which are not fo
tud%, and €afily to be obferved, and therefore
different are taken Noticg of only by the more
il“;;;?f_ curious in thefe Matters. Such is the

different Difiance of the Sur from the

Earth at different Parts of the Year;
as alfo its appearing of a different
- Magnitude, and its feeming to move
at a different Rate. For as the Sun’s
Diameter appears lefler about the
Middle of Fuwe, and greater about
the Midgdle of December, o the Sunis
more diftant from us in our Summer,
than in our Winter; and alfo {eems
to move f{lower in the former, than
in the latter ; infomuch that it takes
up about eight Days more 1n its feem-
ing to pafs from the Vernal to the
dwirmpnal Equinox, than i its feem-

ing
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ing to pafs from the eAwtumnal to the
Vernal ; although in both Intervals
of Time' it feems to pafs over but an
equal Portion of the Ecliptick, name-
ly, jult Half. Thefe Phgucmena of
the Sz, as they depend one on the
other, {0 may be all folved by the
Annual Motion of the Earth, in an
Elliptical Orbit, round the Szz placed
‘in one of the (||) Focus’s of the El-
liplis, as is illuftrated, Fig. 7, where
the Circle reprefents the Ecliptick,
the Ellip{is reprefents the Orbiz of the
Earth, S the Szuz placed in one of the
Focus’s of the faid Elliplis. Now
about the Miuddle of “fume the Sun ap-
pears to us in the Beginning of Can-
cer, and confequently the Earth isin
 the Beginning of Capricors, and foat
the Point A of its Elliptical Orlit,

that 1s, at its (*) Aphbelium or greateft

Diftance from the Swz; whence the
" Sun

(Il) In Fig. 6. the Sun is placed in the Center, not
one of the Focus’s, only for more Conveniency fake in
drawing the Figure. Tt may be eafily conceived to be
in the Focus nexc to the Sign of &, where it oughe

to be firidtly: | A
(*) What is here called the Aphelium and Peribeli-

am, is by fich, as follow the Hypothefis of the Suns
[ i D 4. IEJ{
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Sun appears then lefs to us. About
the Middle of December, the Suz ap-
pears to us in the Beginning of Capri-
coru, and confequently the Earth is
then in the Beginning of Cancer, that
is, at the point P of its Elliptical Or-
bir, and {o at its Peribeliuwm, or leaft
Diftance from the Szz; which there-
fore appears to us then greater. Fur-
ther, as the Line drawn from v to
= through the Center of the Szz §,
divides the Ecliptick into two Halves,
{0 it unequally divides the Orbit of
the Earth ; the greater Segment where-
of anfwers to the fix Signs of the
Ecliptick, which the Earth paffes un-
der between the Vernal and Autumnal
Eguinox;, and the lefler Segment an-
fwers to the other fix Signs of the

veal Annyal Morion, called the Apogee and Perigee;
and thele fuppofe the Sun to move Annwally round the
Earcth in an Eccentrical Circle, which comes much ¢p
the {ame as an Eliptical Orbit. ‘The Apbelium and
Pcribelizm are nor always in the fame Points of the
Ecliptick, bur move a hrcle and a licde forwards ac-
cording to the Series of the Signs. Thetormer is ar
prefent reckened about the 7th Degree of Capricorn,
and thelatrer about the 7th Degree ot Cancer.  They
are both Words derived from the Greek Language, -
aod cherein of the Importance above fpecified.

Ecliptick,
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Ecliptick, which the Earth paffes un-
der between the Autumnal and Vernal
Equinox. Whence 1t comes to pafs,
that the FEarth taking np more Time
to go along the greater Segment of its
Orb, than the lefler, the Szz feems
to take up more Time, and confe-
quently to move more {lowly, in
pafling along the fix Signs of the Eclip-
tick,which it feems to pafs thro’ between
the Vernal and Autumnal Egzinox, than
it does in pafling along the other fix
Signs of the Ecliptick,which it feems to
pafs thro’ between the Autumnal and
Vernal Egquinox.
~ As the Time of the Earth’s e4nnnal 11.
Motion from any Point of the Eclip-Tg 7
tick to the fame again, 1s computed Earehs
365 Days, 5 Hours, and 49 Minutes ; 2mal
10 the Time of the Earth’s Motion ¢, s
from the Vernal to the Autumnaliar Year.
Equinox, is computed 186 Days, be-
fides fome odd Hours and Minutes;
and from the Autumnal Eguxinox to
the Vernal, 178 Days, befides {ome
| odd Hours and Minutes. So that the
Difference between thefe two Inter-
Iv:-abls of Time is (as afore has been
obferved) abouteight Days.

But
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But there are two Difficulties, which

Iie ﬁlm, are to be removed. One is in refe-
why NOUer .ance to what has been faid concern-

7o is in

Summer, ing the Sun’s being more diftant from

though
farther
fr W.H Hee

the Earth in Summer than in Winter.
For fince the Suz is the Fountain of
Heat as well as Light to the Earth, it
may be asked, how it comes to pafs,
that the Sux is botter to us in Summer
than in Winter; if {fo be it be farther
from us in the former than in the
latter. Now this Difficulty will be
removed by confidering, that the Swz
(or any other Body of Fire) feels
more or lefs hot to us, not only as it
is nearer or further from us, butalfo
as its Rays come more or lefs direétly
to us. Whence though the $zz be
farther from wus in Summer than in
Winter, yet becaufe its Rays are much
more nearly perpendicular to us in
the former than in the latter, there-
fore it is hotter to us in the former
than in the latter Seafon. That the
Rays of the Szz fall more nearly per-
pendicular, “ or more direétly upon us
in the Summer' than in Winter, is
obvious to infer from Fig. 6. For
when in Summer the Earth is inthe-
Beginning of w, and confequently ;’he

un |
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Sun appears to be in the Beginning of
&, the Sz is thenin a perpendicular
Line to T, or the Raysof the Suz
then fall perpendicularly on the Ter-
reftrial Tropick T C; and therefore,
although the Earth be about that
Time in its Aphelium or greateft Dif-
tance from the 8wz, yet the Suz is
then hotteft to us in thefe Parts of
the Barth north of the faid Tvopick.
But as the Earth moves from the Be-
ginning of w towards v and &, fo
the Perpendicular from the Szz to the
Earth moves from T towards M N
the Southern Tropick, {o that the Suz is
exactly perpendicular to N M when
the Earth is in the firft of =, or at
the Winter Solftice. Wherefore, al-
though the Earth be about that Time
in its Perbielium or leaft Diltance from
the Sun, yet the Szzis not then {0 hot
to us, becaufe its Rays fall more ob-
liquely ; as 1s evident by fuppofing a
right Line drawn from the Sz to the
point T in that Pofition of the Earth
al 3.

The other Difficulty is in reference 31,
to the Annual Motion of the Earth T¢¢
round its Orbit. For fuch a Motion gie ot
feems ineonfiftent with the Earth’splacein
o Ferainipp st
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orbit, »hy retaining always the fame Situation in

- |

= f;’;‘;?ﬁ Refpett to the fixed Stars. But it is
Change as t0 be known,  that the Circle of the
othe  Earth’s Orbit is {o very little in Re-
caarion in 1pect Of the Sphere of the fixed Stars,
refpet of that the Earth’s changing its Place in
gt':rf_“d the faid Orbit bz; its Anwual Moticn,
_ makes no fenfible Change of the
Earth’s Sitvation in Refpeét of the
fixed Stars. In whatever Poiut of her
Annnal Orbit the Earth is, its Axis
and Equator (being each every where
Parallel to it felf) will, if produced,
fall on the {ame fixed Stars as to our
Senfe, or fo far forth as we can dif
cern by our Sight; and confequently
all the Reft of the fixed Stars (forai-
much as they retain the fame Situa-
tion among themfelves) will (}) re-
tain the fame Situation in Relpect of
the Celeftial Equator and Poles; the
Celeftial Eguator being always direétly
over the Terreftrial, and the Celef-
tial Poles being always directly in a
right Line with the Poles of the

Barth. :

( t) EHCEpting the Change mentioped, Chap. o
Sedt. s, : ._

Thefe
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Thefe Difficulties being removed, 14.
the only Phenomeron which remains 4 Eclipfe
here to be taken Notice of, is that f;;?;ff;’
commonly called the Eclipfe of thepcalied.
Sun, but which ought to be called the
Eclipfe of the Earth. For the Word
Eclipfe does in the Greek Tongue fig-
mnifie a Deficiency ; and 1t is ufed mn
this Cafe to fignify particularly that
Deficiency of Light, which feems in-
deed tous to be in the S#z, but in
reality is fuch ouly in Refpect of the
Earth. For the S##z is the Fountain
of Light to this our Solar Syftem ; and
confequently not receiving its Light
by the Irradiation of any other Body
upon it, but having its Light i1t
felf, cannot fuffer any fuch Defett of
Light truly and really. Its Light may
indeed be intercepted or hindred from
coming to us by the Interpofition of
fome opacous Body between Us and
the S#z. But then it is the Earth, on
which we are, not the Szz, that is
deficient of Light, or iz an Eclipfe,
and the opacous Body, whofe Inter-
polition between the Sun and Earth,
caufes the Earth to be thus in an
Eclipfe, is the Moon. Wherefore the
Explanation of this Pbgnomencn dc-

pending
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pending on the Motion of the Moon,
it will be requifite to {peak firft of
that; after which I {hall in a diftin¢t
Chapter explain the Eclipfes both of
the Sun (as it is commonly called)
and alfo of the Moon.

CHABR



G4y}
CHAP. 1IV.

Of the Phenomena reiﬁfs'ﬁg tothe
Moon,

T;HE Moon is a fecondary Planet, ¥
forafmuch as fhe moves round 7% 0o
the Earth primarily and immediately ;ry plarer.
and round the Sun only in a /fecondary
Manner, viz, as {he moves round the

Earth, which moves round the Sun.

A Period or Single Revolution of 2.
the Moon round the Earth from any 4 Periodi-
Point of the Zpdiack to the fame, is f;bdfa”m’
called the Moon’s(* ) Periodical Month;
and confifts of 27 Days, 7 Hours, and
3 Quarters.
~ The Time from one Sy#od or Con- 3.
gunction of the Sun and Moon to4 Synodis
another, is called the Moon’s (¥ ) §j- i} Honthy
#odical Month, and confifts of 29

Days, 122 Hours.

—

(**) The Words Period and Synod are both of Grezh
Extraltion, the former denoting « going Round a
Thing, the lacter a PMeeting together of two or more

Things.
The
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; The Reafon of the Syzodical Month
TheSy- being fo much longer than the Perio-
nodical = gical, is illuftrated Fig. 8, where the
why longer Circle S denotes the Sun, the Circle
;&:{; d’f’ T & the Orbit of the Barth, T the
cal.  Place of the Earth in the faid Orbit,

the Circle M > the Orbit of the
Moon; M or # two feveral Places of
the Moon in her Orbif, the outer-
moft and greateft Circle the Zodiack.
Now let the Earth T be fuppofed in
the firlt of Libra, and the Moon to be
in her Orbit at M (in a right Line
between the Earth and the Sun, and
o) in Conjunttion with the Sun in
- the firft of Aries. The Moon moving
thence Eaftward, or according to the
Series of* the Signs, after 27 Days and
2 Hours and 45 Minutes, appears to
us again in the ficlt of Aries, 1. e.
at the point M of her own Orbit, in
the fecond Pofition of the Earth. For
in the mean while the Earth has alfo
moved almoft a whole Sign Eaftward,
viz. almoft tothe End of Libra. And
hence the Moon M, though come a-
gain to the firlt of Aries, 1s almoft a
whole Sign Weltward of the Sun. "This
is reprefented by the two prick’d Lines,
whereof that from M (in the fecond
Pofition
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Pofition of the Earth) to ¥ reprefents
how the Moon appears then to us in
the Firft of egAries; while the other
Line from s through S to the End
almoft of ~ reprefents how the Sun
appears at the fame Time to be al-
moft out of eAr:es; and fo almoft 4.
whole Sign Eaftward of the Moon.
Wherefore the Moon muft {iill move
fo much further, viz from M to
in her own Orbit, before fhe will be
in Conjun&ion again with the Sun.
In going of which to overtake the
Sun, is taken up the Time, whereby
the Syzodical Month exceeds the Pe-
riodical, viz.. 2 Days, § Hours:

It is the Synodical Month, which is* ¢,
principally made Ufe of in Computa- 7z ynod
tion of Time. Forafmuch as the fe- d'?;bﬂ
veral Parts of this Month are fenfibly chict zes
to be diftinguifhed by the feveralss®
Phafes or Appgarances of the Moon,
refpeGively belonging thereunto.

" The feveral Phafes of the Moon ¢,
are accounted for thus. The Moon The fe:
is conceived to be an opacous Body, 72 Phafes
4. e. a Body which receves its Light fcca;:}i:ﬂ
from the Sun. It is al® {pherical, for,
and confequently has always one Half

of it enlightened, namely, that Hemi-

E {phere

3
LE
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fphere which is towards the Sun |
Now from the Hemifphere being
feen by us, {fometimes more {ometimes
lefs of it, arife the feveral Phafes
of the Moon; for the better Under-.
flanding whereof it is to be further
obferved, that although the Moon be
a {pherical Body, yet the enlightened
Portion of it, which is feen by us,
appears by Reafon of its Diftance as
if the Moon had a plain Surface. All
which is illuftrated, Fig. 9, where S
denotes the Sun, T the Earth, OTR
Part of the Earth’s Orbit, ACKG the
Orbit of the Moon, on the feveral
more remarkable Points whereof, viz.
AR, G K, F, G H, "' 1s "repires
fented the Moon with its enlightened
and darkened Hemifphere; and at
each Point {0 muchof the enlightened
Hemifphere, as 1s within the Circle
A CKG, isfeen byeus; but it ap-
pears to us, not as itis there repre-
fented, (7. e. not as a Portion of an
Hemuiphere, ) but as a Portion of
fome plain circular Surface, as is re-
prefented by the feveral little circular
Draughts refpetively adjoining. This
being premifed, ’tis evident from the
faid Figure the gth, that the Moon
| being
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being at A, all its enlightened Hemi-
fphere is towards the Earth, and feen
by Us, whence the Moon appears
to us with a full Orb, (7. e. with a
plain circular Surface all enlightened,)
which Phafis or Appearance is there-
fore f{tiled the Full Moon. The Moon
being moved to B, ’tis evident; that
only fome Part of its enlightencd
Hemifphere will betowards the Earth,
and fo feen by us; whence the Moon
will appear like a (4) plain circular
Surface, not fully enlightened ; but
fomewhat defective of Light on that
Side which 1s from the Sun, and con-
fequently will appear gibbous. The
Moon being moved to C, juft Half
of its enlightened Hemifphere will be
towards the Earth, and feen by Us:

whence the Moon will appear ther -

with an half Orb, or with a femi-
circular Surface. The Moon being mo-
ved to D, a very little Portion of its
* enlightened Hemifphere will be feen
by Us, and this will appear horned,

the Horns bending from the Sun, and .

(t) Hence the Face of the Moon is called Difiusy
as refembling a flac round Difh.

E 2 {o

§i
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fo () weftward, The Moen being
come to K, none of its enlightened
Hemifphere will be towards the Earth,
and fo the Moon will not be feen by
us, and then it is faid to be New
Moon ; becaufe the Moon will a little
after appear anew in F, and that
again horned, the Horns now like-
wife bending from the Sun, and {o
) eaftward. After which the Moon
will appear at G with an half Orb
again, (asat C;) and at H gibbous
again, (as at B;) and fo will proceed
to A, where it will be again Full
Moon. And fo the Moon will have
undergone her feveral Phafes; which
though they fomewhat vary every
Day, nay every Hour ; yet are u-
fually taken Notice of, and diftin-
guifhed only in the fore-mentioned
Pounts.

‘Hence the remarkable Phafes of the
Moon are five; whereof the two

Phafes of principal are. the New and the Full -

fﬁﬁi Mor, Moon. The three other, viz. the °

Gibbous, Half, and Horned Moon,

(Il Hence the memorial Verfe,
. Dextra caviin Veteris complebit, Lava Recentis.

occur
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occur both between the New and Full
Moon, and alfo between the Full and
New Moon ; only in a different Or-
der. Between the New (which is alfo
called the Change) and the Full, the
Moon is firft horned, then halved,
and laftly gibbous ; whereas be-
tween the Full and Change, fhe is firit
Gibbous, then Halved, and laftly
Horned.

When the Moon is thus Horned, 8.
or a little before and after the New Thfaine
Moon, (viz. when the Moon is at,hiehis
the Points D and F,) befides its bright/een in the
Horns, the Moon has a famnt Light, ::j”ﬁ‘;i:f}f"
whereby all the Reft of its Difcus is aem, o
rendred difcernable. This faint Light ijfﬂ;"—' o
has been thought by fome to be the ! Fror its
Moon’s Native proper Light; but it Change 5
is now generally fuppoled by the E;’;:@ o
learned in Aftronomy to be no other aife.
than a Reflettion of the Sun’s Rays
upon the Moon, the Earth’s Pofition
being fuch at this Time, as very well
fuits to fuch a Reflettion, as may be
feen, Fig. 9. And this Suppofition 1s
" pendered ffill more probable, becaufe
that as foon as the Moon is moved
beyond the Limits of fuch a Reflexion
" E 3 from
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from the FEarth,  the fore-mentioned

faint Light ceafes. |
: What has been afore obferved of
of te  the Sun, is alfo obferved by the curi-
Moms B 55 of the Moon ; namely, that in
%ﬁf;f, one Part -of her Orbit fhe appears
dac. lefler, and (cateris émrz’&m) flower ; in
the oppofite Part bigger and fwifter.
Which ‘Poanomena may be folved af-
ter the like manner, as are the like
Phenomena of the Sun ; wviz. by the
Moon’s Motion in an ellipticai Orbit,
having one of its Focus’s in the Cen-
ter of the Earth. Accordingly this
may be illuftrated by Fig. 7, fuppo-
fing the Ellipfis AP (which there re-
prefents the Oréit of the Earth) to re-
prefent the Orb:st of the Moon and |
the Circle -§ (which there reprefents
the Sun) to reprefent the Earth. For |
then A will reprefent the Moon’s 4-
pogee or greateft Diftance from the
Earth, when fhe will appear lefler ;
and P her Perigee or leaft Diftance,
when confequently fhe will appear
greater. And becaufe fhe is longer in
pafling the greater Segment of her
Ortit between her eApogee and thatFo-
cus of her Orbit, which is in the Cen-
ter of the Farth, than the lefer Seg-
* ment
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ment between the faid Focus and her
Perigee ; therefore fhe will appear to
move flower, while fhe pafles along
that Half of the Z sdiack, which an-
Awers to the greater Segment of her
Orbit ; and {wifter, while the pafles
the other Half of the Zodiack, an-
fwering to the lefler Segment of her
Orbit,

Among the Phenomena of the Moon
more obvious to our Senfe, there re-
mains only the Ecliple of the Moon
to be fpoken of, which fhall be ex-

plained in the following Chapter.

E 4 - CHAP.

37
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Deficiency of Light in the Moon, by
the Farth’s coming between the Moon
and Sun, {o as to hinder the Rays of
the Sun from falling on the Moon.

Hence it i1s evident from Fig. 9, 2.
that all Eclipfes of the Earth happen &% of
at the Changeof the Moon, becaufe and gtoom,
then only it 1s that the Moon comes When bap-
between the Earth and the Sun; and’™
all the Eclipfes of the Moon happen at
the Full of the Moon, becaufe then
only ’tis that the Earth can come
between the Moon and the Sun.

It is to be fhewn further, for what 3-
Reafons there is not an Eclipfe of the ",
Earth at every Change, but only at chang or
Jome certain Changes of - the Moon ;Ful of the
nor an Eclipfe of the Moon at every oy ue
Full, but only at fome certain Full fome cer-
Moons. It is then to be known, that ™" "
the Orkit of the Moon crofles the
Ecliptick, f0 as to make an Angle of
5 Degrees Inclination. The Points
where the Moon crofles the Ecliptick,
are called the Noaes of the Moon, and
‘are denoted, Fig. 10, by thefe Chara-

&ers & and U; the former of which
is called twe D agon’s Head, the latter
the Dragon’s Tazl. 'The Moon croiles
the Eclzptick at the Dragon’s Head,

| when
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when fhe is entring on that Part of
her Orbit, which inclines northward
from the Ecizptick ; and fhe crofles
the Dragon’s Tail, when fhe is en-
tring on that Part of her Orbi; which
inclines Southward from the Ecliptick,
Now the Nodes being the only two
Points, where the Moon cmfés the
Ecliptick, hence there can be no E-
clipfe of the Earth, but when the
Moon happens to Change'in or near
one of the Nodes; becaufe in this
Cafe only, the Moon at her Change
comes {o between the Earth and the
Sun, as to intercept the Rays of the
Sun, and keep them from the Earth.
And n like manner, there canbe no
Eclipfe of the Moon, but when the
Moon happens to be at Full, 1 or
near one of the Nodes; becaufe in
this Cafe only, the Earth comes {0
between the Moon and the Sun, as
to intercept and hinder the Rays of

the Sun from falling on the Moon.
: In an Eclipfe of the Earth, the
Tie sh- Moon by intercepting the Rays of
::.fﬁ:‘?;’}f’;f "the Sun, caftsa Shadow on the Earth.
ke sin - And in an Eclipfe of the Moon, the
and Hoom, Barth by intercepting the Rays of the

what 3
;?;gurc. Sun, cafls a Shadow on the Moon.
Thele
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Thefe Shadows are of a (1) conical
Figure, growing narrower and nar-
rower, the further they go from the
Earth and Moon, till at length they
end in a Point, and {o ceafe. Were
thefe Shadows, eitherof a (|) cylin-
drical Figure, . e. of an-equal Thick-
nefs all along; or of a (||) conical
Figure, but mverted the other Way,
i. ¢. did they grow thicker and thick-
er, the further they* are extended,
then they would be extended iz infi-
witzm. But now ’tis certain, that the
Shade of the Earth does not extend
to the Oilit of the primary Planet
Mars 3 forafmuch as when the Earth
is direGtly between the Sun and Mars,
the latter 15 not eclipfed, as it
muft neceflarily be, did the Shade of
the Earth reach to the Ordit of
Mayi s

It being thus demonfirable, that s,
the Shadow of the Earth énds in a7heSun
Point, before it comes to the Orbit o fjf::ﬁfj}d
Mars; hence it 1s alfo demonftrable s e big-
that the Sun is bigger than the Earth ; ¢r than,
forafmuch as an oapcous Body can’t gud the

Earth thas
the Moon.

(t) As in Fig. 13,
(lll) This is evident from Fig. 11, and 12,

caft
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caft fuch a conical Shade, but when
it is leffer than the lucid Body, whole

- Rays ‘it intercepts. For if the opa-

6.
The Great-
nefs of an’

Eclipfe de-

pends in
one Refpelt
on the

cous Body be equal to the lucid Bo-
dy, then the Shadow will be of an
equal Thicknefs all along. And if
the opacous Body be greater than the
lucid Body, then the Shadow will®
indeed be of a conical Figure, but 1n
an inverted Manner, that is, fo - as
that the conical Shade will grow
wider and wider, as it goes further
and further.  And as the Sun may be
thus demonfirated to be bigger than
the Earth, {o the Earth may be de-
monftrated to be bigger than the
Moon ; forafmuch as the Moon can -
be totally Eclipfed. For this could
not be, was not the Cone of the
Barth’s Shadow, even 1n that Part of
it which the Moon pafles through in
a total Eclipfe, bigger than the Moon,
though it be leffer than the Earth 1t
felf: what is here faid is illuftrated,

L o e e el |
The Shadows of the Earth and
Moon being thus of a conical Fi-
gure, it is obvious that an Eclipfe
cither of the Earth or of the Maon
will be (cateris paribus) greater or
- longer,
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longer, when the Moon is in her Mwr's be-
Pergice, than when fhe is in her Ape-3Soace or
gee. For the Moonif fhe be eclipied perigee.
in her Perigee, meets with a thicker

Part of the Line of the Earth’s Sha-
dow, then if fhe be Eclipfed in her
Apogee; as 1s obvious from Fig. 13,
where the Line P P denotes the Moon’s
Paffage through the Shadow in her
Perigee, and the Line A A in her Apo-

gee,  And in like manner, if the Earth

be eclipfed when the Moon is in her
Perigee, 1t meets with a thicker Part

of the Cone of the Moon’s  Shade,

than it does if it be eclipfed when

the Moon is in her Apsgee; as is ob-

vious alfo from Fig. 13, taking the
Circle T to denote the Body of the
Moon ; and the Line P P to denote

the Paffage of the Earth through the
Shade of the Moon in her Perigee,

and A A to denote the like in the
Apogee of the Moon.

But the Variety, that is obferved 7.
in Refpect to the Greatnefs and du- f:é*":ﬂgf
ration of - Eclipfes, does principally Moo D
arife from the Moon’s being then ftance
more or lefs diftant from a Node or {523;;_"“
the Eciiptick. Which fhall be illuf

| trated, -
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{trated, firft in reference to the Moon;
then in reference to the Earth.

8. An Eclipfe of the Moon, confides
*?’rf;”m red as to its Greatnefs, is either Total,
aon, To- When the  whole Moon is eclipfed ;
wl or Par-or  Partial, when only a Partof it is
Gl eclipfed.

: As to Duration, every total E-
A Cenral clipfe holds longer than any partial
Zoile of One. And, as fome partial Eclipfes
£ I¥oon %

what, ~ are of longer Duration than other
Partial, {o fome total Eclipfes are of
longer Duratfon than other Total.
Such total Eclipfes, as are of the
longeft Duration, happen when the
Moon is in a Node, and are called
central Bclipfes, becaufe, as the Moon,
pafles through that Settion of the
Cone of the Earth’s Shadow, which
meets with the Orbit of the Moon,
the Center of the Moon pafles exact-
ly through the Center of .the faid

. Seltion or Shadow.

16. This is 1lluftrated, Fig. 14, where
‘ACentral the {haded Circle reprefents the Seéti-
s on aforesmentioned of the Earths
_ " Shadow ; O M the Orbit of the Moon,
E Cthe Ecliptick. ’Tis evident, that
the Moon in this Cafe crofling a Dia-
meter of the fhaded Circle, makes the

longeft
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longeft Stay fhe can make in the Sha-
dow of the Farth; and this Stay is
computed about four Hours long.
Whereof the Moon takes up one Hour
ftom her Beginning to enter into the
Shadow, ull fhe is quite immerged
therein ; two Hours more fhe con-
tinues quite immerged, pafling on
through the Shadow ; and the fourth
Hour is taken up from her firlt Be-
ginning to come out of the Shadow,
till fhe is gorquite free of it. = Whence
by the Way it appears, that the Wide-
nefs of the Shade is equal to about
three Diameters of the Moon.

In Fig. 15, is reprefented a tofal; 4.
but #ot-ceriral Ecliple; which hap- 4 Toul,
pens when the Moon meets with the b« N?t;t'.'
Shadow of the Earth, though not at .
a Node, yet at a fmall Diftance from sée Moon
it. And as it is obvious from the
fame Figure, that every total, but
not central Eelipfe muft be of a {horter
Duration than a central, fo it is alfo
obvious, that one total, but not
central Eclipfe will be ‘longer than
another, in Proportion to the Moon’s
greater or lefs Diftance from a Node
at that Time.

In
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12. In Fig. 16. is reprefented a partial
it bate, Eclipfe. And it is evident from the
ﬁfe’g‘;nj{. fame Figure, that as any total Eclipfe
muft be of longer Continuance than
any partial ; {0 one partial Eclipfe is
of longer Continuance than another,
according as the Moon 1s then more
or lefs diftant from a Node. It 1s
alfo obvious, that the longer a par-

tial Eclipfe is; {0 much greater is it

. e. fo much greater Part of the
Moon is darkned or paffes through

the Shadow of the Earth. Hence it is

ufual to conceive the Moon’s Diame-

ter, as divided into twelve Parts, cal-
led Digits ; by which the Greatnefs of
partial Ecliples are meafured and di=
ftinguifhed ; they being faid to be of

{o many Digits, as there are f{uch
twelve Parts covered by the Shadow

of the Earth, when the Eclipfe 1s at

greateft. | -

i2. . In all thefe Ecliples of the Moon,
oftheven-1he enters  the weftern Side of the
umbrain Shadow with her eaftern Side; and
Eliesof o it is her weftern Side which laft
| " quits the eaftern Side of the Shadow,,
when the Eclipfe ceafes. But now as
the eaftern Limb or Side of the Moon
draws towards the Shadow; before
il
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it enters the thick Shadow it felf; and
15 quite darkened, it grows more 2and
more dim, ds it comes nearer and
~ nearer to the Shadow. Which Dims
nefs arifes from a Penumbra or Dusk-
ithnefs, which always attends fuch
Shadows, arid encompafles them all
round. Thus Fig. 17, TU MR fe-
prefents the Shadow, (where comes
not any Part of the Sun’s Light,)
which 1s encompafled all round witl
the Penumbra UTPMR N, where
- only fome Part of the Sun’s Light is
intercepted by tlie Earth. And this
Penumbra i1s more dim towards T U
and MR the edges of the perfeck
Shadow, becaufe the Rays of a leffef
Portion of the Sun, and fo fewer
Rays reach thither ; and lefs dim to-
wards TP and RN, where more
Rays fall; and beyond which Limit;
all the Rays of the Sun have a free
Courfe.

In fome Eclipfes the Moon quite 4.
difappears in the perfect Shadow. At The atodd
other Times fhe appears even in the?” e
Mid{t of the pertect Shadow; of ad[’hca
reddith Colour like a bupnt Brick.r
Which reddifh Colour is fuppof.,d t0' clipfes,

arife from the Rays of the Sun; et-
¥ ther
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ther reftacted in the Atmofphere a-
bout the Earth, or refleted to the
Moon by Particles flying without the
Shadow of the Earth; or elfe to arife
from the Illumination of the Stars, or
all thefe Caufes together.

There happen moft Years two E-

Howmanyclinfes of the Moon at leaft. For

Ecliples of

the Moaon
ufually
bappen in
a Year.

there being two Nodes, wherein the
Moon crofles the Ecliptick, and which.
move contrary to the Series of the
Signs, and the Earth going round the
Ecuftick every Year the other Way,
or according to the Series of the
Signs; hence it is obvious, that the
Earth muft meet the Moon’s Nodes
every Year. If therefore it happens
then to be Full Moon, there muit be
a central Eclipfe. If it be not then
Full Moon, but more than ten Days
(and more than fitteen it cannot be)
either before or after a Full Moon ;
yet o great 1s the Inclination of the
Moon’s Orbit to the Ecliptick, and fo
great is the Thicknefs of the Cone of
the Earth’s Shadow, that the Moon
will {carce mifs going through fome
Part of the Shadow; and confequent-
ly there will be at leaft a partial E-
clipfe.  But if the Earth happens to
, meet
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meet a Node of the Mcon on the
very Day of a New Moon, or one
or two Days before or after, (which
happens but feldom) in this Cafe the
Moon will bé far emoush to avoid
the Shadow of the Earth, both inthe
foregoing and alfo. following - Full
Moon ; and fo there will be no E-
clipfe of the Moon that half Year,
And this may {uffice in Relation to
the Eclipfes of the Moon.

Proceed we now to the Eclipfes of 16
the Earcth, which are commonly cai-f,’fﬁ ’;{Zﬁ'
led Eclipfes of the Sun, torafmuch as Toral or
the Moon, which more or lefs coveps ™4
the Sun, being not feen by us, the
Deficiency of Light appears to our
Sight as in the Sun it felf.  Whence
an Eclipfe of the Sun is’ diftinguifhed
alfo into a total Ecliple, wherein the
Moon covers the whole Body of the
Sun from us; and a partial Bcliple,
wherein the Moon covers only a Part

of the Sun.

But it is to be well obferved, that 7.
although an Eclpife of the Sun be in ‘gf Toral
reality an Eclipfe of the Earth; yet ”f;‘;:ﬂ"_f '
what is called a total Eclipfe of the
- Sum, is not to be conceived as in rea-

lity a total Eclipfe of the Earth; or
E 2 thag
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18.
The Sun

continue s

Of the Eclipfes
that the whole upper and oppolité
Hemifphere of the Earth is then de-
prived of the Sun’s Light, as in a To-
tal Eclipfe of the Moon is the whole
oppolite Hemifphere of the Moon.
The Reafon of which Difference 1s
this.© The Earth being bigger than
the Moon, the Cone of its Shadow is
big enough to involve the whole op-
polite Hemifphere of the Moon in its
Darknefs. Whereas the Moon being
lefs than the Earth, the Cone of her
Shadow will involve at once only a
fmall Tra&t (CDin Fig. 18,) of the
oppolite Hemifphere of the Earth, {o
as to hide the whole Sun from the
Inhabitants thereof; and confequent-

_ ly there will appear only to thefe a

Total Eclipfe of the Sun, whilft to the

‘Inhabitants of the adjoining Trads

BC, and DE, the Sun will appear to
be but partially Eclipfed ; and beyond
thefe on each Side, there will be no
Eclipfe at all of the Sun, as is evident
from the fame Fig. 13. ‘
‘The Moon moving from Weft to
Faft, that s, from = through m to

totally E- +> hence her eaftern Limb appears
clipfed, bur to us firlt to cover the weftern Limb

aenfortof the Sun.  And when there is a

Total
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Total Eclipfe of the Sun, forthe Time
that the Moon covers all the Sun from
us, it 1s {0 dark, as that fometimes the
Stars have appeared, and there has
been need of Candle-light. But then
this Darknefs lafts but a very little
While; for no fooner is the (*) Dif-
cus or Face of the Sun quite covered
by the Moon, but almoft prefently
fome Partof the faid Difcus begins
to be uncovered again, and a very
little Part of it being {fo uncovered
gives a confiderable Light.  All which
Particulars relating to a Total Eclipfe
of the Sun were Actually exemplify’d
here in England nolonger,than e4pril ayR
LK.

711:5 happens {fometimes, that a Cen- 19
tral Eclipfe of the Sun is not a Total ’;j;f}f:}
Eclipfe; but about the Limb or Edge the Sium
of the Moon, which looks like a black ma) be m*
or dark Spot, may be {feen the Limb :
of the Sun, which appears ltke a Cir-
cleof Light, as in Fsg, 19. This is
occafioned by the Shadow of the
Moon being too fhort to reach quite

(*) The Sun’s Face is called its Difous, for the like
Reafon, as the Moon’s Face isfo called, taken Notice

ot Chap. 4- Sell. 6.
£ : to
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to the Barth; and this Shortnefs of
the Moon’s Shadow may be occafion-
ed, either by the Moon - being in
her eApogee, or elfe by the Rays of
the Sun, which pafs by. the Edge of
the Moon, being bent by Inflettion,

- and {o fhortening the Shade of the
Moon.

20. The greateft Eclipfe of the Sun
of the  (wherein the Shadow of the Moon
N“f,‘".’"‘-‘“{fff pailes along the Middle of the Earth)
ﬂ'.’;giij,;u 15, when-the Moon happens to be in
aYear. a Node at the Moment of her Change,

If the be not far from a Node, the
Shadow of the Moon, or at leaft fome
Part of the Penumbra will fall on
fome Tract of the Barth, (as being
Targe enough,) and will there make a
Total, or at leaft partial Eclipfe. And
- 1n this Refpett there are more Eclipfes
of the Sun, than of the Moon. But in
Refpect of any one given Place of
the Earth; there are much fewer vifi-
ble Ecliples of the Sun than of the
Moon, for the Shade of the Moon is
lefler than the Shade of the Barth
and coafequently the former will not
fo cften involve any given Place of
the Farth,. as the latter will fome
Pare of the Moon.,
| It



qf the Sun and Moon. 71

It remains now only to obferve, .4
that the Ecliptick isfo called becaufe 7 Ectip.
all the fore-mentioned Er.:hpi'cs hap- ticks why

[o called,

pen, only when the Moon 15 in or
near a Node, 7. e. in or near the
Plane of the Ecliptick. And as all
Eclipfes of the Sun and Moon lnppen
in the Ecliptick, fo likewife do the
Eclipfes of the other Planets, of which
We come now to fpeaks

CALAT AR5
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CHAP VL

Of the Phanomena of the prima-

ry Planets, of Saturn, Jupi-

- ter, Mars, Venus, and Mer-

cury; 4s ﬁ{ﬁ af the {feconda-

ry Planets,” or the Satellites of
Saturn and Jupiter. |

i S there are five primary Planets
The ri- befides the Earth, {o they are
mary - diitinguifhed, by Reafon .of their
guited in-Situation with Refpett to the Earth,
toSupe- intg Inferionr and Superiouwr. The
Tnferiony, fOrmer are fuch as move between the
with Re- Barth and Sun, and are two, Venus
feltotheand Meveury; the latter are fuch, as

arth, : :

| have the Orbit of the Earth between
the Sun and their own Orbits, and
thefe are three, Saturn, fupiter, and
Mars,  'This with their refpeCtive
Order may be feen, Fig. 1.

. Although: both inferiour and fupe-
#neea TIOUr Planets agree in this, that the
ﬂff'ﬂf "ﬂ'fi_“Pianf:f. of their Orkits crofs the Plane
RIAeren of the Ecliptick; yet their different

; Situation
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ituation with Refpe&t to the Earths o their

occafions fome Difference in the zz:ﬁnﬂme'

Phanomena refpettively belonging to

them. :
I fhall begin with the inferiour 3.

Planets, whofe Orbits together with ﬂf il

the Orbit of the Earth and Ecliptick Venus,

are reprefented, Fig. 20, namely ,»” i a-

M 5 reprefents the Orbit of Mercﬂr}',ff;;‘(ﬂf =

V ¢ of Venus, T the Earth in its Oy-move Di-

bit, T 8, the outermoft Circle, the }:;:,E;m

Ecliptick; the little Circle, S in the Backward,

Center, the Sun. Now Venus moving 4 fome- -

in a leffer Orbit than the Farth, butgacs

‘the fame Wav, w»iz. from Weft to |

Eaft ; it is evident, that when Venus

is in DEF the more remote Part of

her Orbit from the Earth T, fhe will

appear to us in T to move according

to the Series of the Signs, (viz. from

'? to w, €9¢.) and {o to move di-

reftly forward. When Venus 1s come

to G, from thence to H, fhe will ftill

appear to move direttly forward, but

{flower than before ; forafmuch as fhe

now moves as it were 1n a ftraight

Line towards T the Earth. As fhe

paffes beyond H through A to B,

moving quicker than the Earth, fhe

will pafs between the Earth and the

Sun,
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Sun, and will feem to us on the
Earth to move contrary to the Series
of the Signs, (viz. from w to 2,)
and o to have a retrograde Motlon,
or to move backward. Between her
direét and retrograde Motion, wviz.
about H, fhe will appear fiationary,
1. e. to ftand ftill; forafmuch as the
right Lines then joining the Earth,
and Venws will for fome Time conti-
nue parallel. -~ And in like manner
between her’ retrograde and dire&
Motion, wviz. about B, fhe will ap-
pear a fecond Time to ftand fill.
From what has been faid ’tis obvi- .
ous, that Veusws when fhe is retro-
gride, as at A, is nearer the Earth,
aind therefore feems bigger ; -and on
the other hand when fhe is diret, as
at B, fhe is more remote from the
Earth, and {o (cateris paribws) feems
lefler.

: The feveral Phafes of Vewwus, ac-
The fere- COrding to her ditterent” Pofition with
ral phafes Refpeét to the Earth, are reprefented
Y.venis- a5 they are in themfelves, Fig. 21.

Whence 1t 1s evident, that when Ve-
nws 1sat A, that is, moft retrograde
and neareft to the Earth, fhe does
a0t appear to us, her dark Face be-

mng
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mg towards us, and if fhe then hap-
pens to be in or near enough to a I\Dd&,
- {he will pafs directly between the Earth
and Sun, and {o {eem as a {pot in the
Sun. Otherwife, if the be far enough
from a Node, fhe will go on one fide
of the Sun, either Northward or South-
ward. At B fhe will appear horn-
ed, at C with an half Orb, D gib-
bous, and at E ( where {he moves
molft direltly, and is moft remote
from the Earrh) with a full Orb;
unlefs the be then in or ncar enough
to a Node, in which Cafes the will
be hid from us by the Sun. After
her Full, Venxs undergoes the fame
Phafes as afore, Dniy an Inverted
Oidf_.[', till {he comes to her Change
again. As Fig. 21, reprefents the
feveral Phafes of Vé’ﬂi«'ﬂ as they are
“in themfelves; fo Fig. 22, reprefents
them, as thr.,y appear to us on the
]:.arth, the cmleipnndcnt Phafes be-
ing denoted in both Figures by the
| fulnELLljtf.H A)B, C, &9¢.

Laftiy, Venws moving round the
Sun at a leffer Diftance than the Earth Wk Venus
does, hence to us fhe appears as al- 5070
Ways ac Dmpm}mﬁ the Sun; hercompany-

Elﬂﬂttﬁ Elongation or Diftance fmm’fﬂﬂn”bi, 7
T
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why called the Sun being about 45 Degrees, 'or a

ﬂ;"fﬂ‘j Sign and Half. When fhe appears

fefperus, before the Sun in the Morning, and

&  fo does as it were uther in Day-light,
fhe is then called Phofphorus or Luci-
fer, or the Morning Star; when after
the Sun at Evening, then fthe is called
Hefperus or Vefper, or the Evening
Star.

What has been faid and illuftrated
of the concerning Vewus, is alfo to be un-
Phznome- derftood 1n reference to the like Phe-
’;i:f Mer yomena of Mercury 5 only it muft be

y - :

confidered, that the Orbit of Mercury
being lefler than that of Venus, hence
Mercury never appears at fuch a Di-
ftance from the Sun, being never a
whole Sign diftant from it, and f{o .
very f{eldom to be feen. In like
manner, Mercury going round its Or-
bit in fhorter Time than Venuws does
her Orbit ; hence the dire¢t Motions,
Stations, and Retrogradations of Aer-
¢nry will occur oftner, than thofe of
Venws. And fo much may {uffice
for the two inferiour primary Pla-
nets.

7- As the Agreement between the
Tf:e;‘:nt Phgnomena of Venws and Mercury a4
berween  Tifes from their being both inferiour

Planets
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Planets to the Earth; {o a like A-tke Pha-
greement between the Phanomena ofr;g;“f;’;t_“f
Mars, Supiter and Satwrn, arifes riour Pla-
from their being {fuperiour Planets to7ets arifes
the Earth. e

Let then in Fig. 23, T & repre-tuation.
fent the Orbit of the Earth, M & the 8.
Orbit of (any fuperiour Planet, parti- " /ueri-
cularly) Mars.  °Tis evident, that res Mars
Mars will not appear to us alwayséresrs
accompanying the Sun, (as do the in-Tismeci.
ferious Planets, Vewws and Mercury,)cally op-
but will appear fometimes as daza-P
metrically oppofite to the Sun. For
whereas the Earth goes round 1ts Or-
bit {ooner, than Mars does his; ’tis
obvious that the Earth will {ome-
times be in the Middle between Mars
and the Sun; for Inftance, while
Mars 15 at M, the Earth may be
at A.

Further, fuppofing Mars to be in .
M, and the Earth to be in B, MarsThe (vperi-
will appear ftationary, for the Rea-yir. why
fon affigned, Seé?. 3, concerning theappears
like Phanomenon of Vemwus. As theltmetimes

to ftand
Earth moves from B through C, D, fill, omes
E, F, G to H, Mars will appear to?imesto
3 .. move for-

move forward among the fixed Stars; g4
but with this Difference, that he will omerimes

appear backwardf
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appear to move quicker, when he is -
moft remote from the Earth, and in
Conjunétion with the Sun, (7. e. when
he and the Earth are {fo fituated, as is
reprefented Fig. 23, by fuppofing the
Earth to be in DE F, and Mars in or
about M,) and {lower, when he is {o
fituated with Refpett to the Earth,
as M is reprefented Fig 23, to be
fituated with Refpett to either of the
two Segments of the Earth’s Orbit,
B Cor G H. Whenever the Earth
has fuch a Situation to Mars, as H
hathto M in Fig. 23, (which will at .
Length be, forafmuch, as although
Mars moves the mean' Time round
the Sun, the fame Way as the Earth,
or according to the Series of - the
Signs ; yet the Earth moves fafter, .
and {fo will overtake Murs,) the Pla-
net Mars will again appear to ftand
ftill. And fome fhort Time after
will appear to go backward, or con-
trary to the Series of the Signs. For
the Earth, as it moves from H thro’
A to B, having overtook and gone
beyond Mars, will make Mars appear
to us to move contrary to the Series
of the Signs, or from = towards m,
&¢c. And in this Situation Mars ap-

pears



|
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pears oppofite to the Sun, and alfo
greateft, becaufe it is then neareft to
the Earth.

The like Phanomena happen to 1o.

Jupiter and Saturu, fave that the Re- Junicer

: : 43
trﬂgadatmns of Saturn are more fre- E:a.-eﬁ:m

quent than thofe of Tfupiter, and of lite fore-
Jupiter than thofe of Mars; foraf: fniored
much as the Earth does oftner over- na wieh
take Saturn than Jupiter, and Fupitey Mars-
than Mors.

’Tis obvious, that the 0idit of the ;1.
Earth being nearer the Sun than the None of the
Oibits of the Superiour Planets, none ’;}Wf"”“‘

. 5 anets
of thefe can hide the Sun from the .., hide
Earth. But on the contrary, any of the Sun,
them may be hid by the Sun, while f}’;,:'};jf
the faid Planet is direlt, 1f it be but be hid by
near enough to a Node. b Sun.

Laftly. Saturn and Tupiter appear 2
not to us with feveral Phafes, but ¢yyrn ane
always with a full Orb; fora{much Jupiter,
as that Hemifphere of cach, which is f;:f’;“y"‘”
toward the Sun, and fo enlightened, shich Al
1s alfo always toward the Earth, the 97
Earth being (comparatively) never far
diftant from the Sun, which is the
Center of the Orbits of Tupiter and
Satwrz.  For the Diftance of Fupiter
from the Sun is above five Times.

and
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and that of Satzurr almoft ten Times,
greater than that of t:he Earth from
the Sun.

r3s But it is not fo as to Mars. For
Mars, why the Diftance of Mars from the Sun
;“;,.ﬁ; being but (*) half as much again as
likewife. the Diftance of 'the Earth from the
Sun, it follows that the Hemifphere
of Mars, which is towards the Sun,
will not always (fo much as fenfibly
appear to) be toward the Earth. In
Fig. 24, let T be the Place of the
Earth in its Orbit T &, and the Circle
A B C D denote the Orbit of Mars.
’Tis evident, that Mars being in A or
(that is, either in Conjunttion
'ﬂlth or in Oppofition to the Sun,)
turns the fame Face towards the
Earth, as it does towards the Sun,
and fo thines with a full Orb. But
in C or D the enlightened Face or
Hemifphere of Mars 1s not all feen ;
but Mars appears a little defettive of‘
Light, 1n that Part of it which is

from the Sun, and {fo appears gib-
bous. And thus we have folved at
leaft the more remarkable Phenomenay

—

(*) That is, as 15. to 10¢

both
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both of the inferiour and {uperiour
frimary Planets.

It remains only to add {fomewbat 14
concerning the fecordary Planets, be- The Sare's
fides what has been faid of tlmm,?}ffjfﬁnjf
Chap. 1. And the firlt Particular that Saturn un-
deferves Obfervation, ' is this, that the 2 &
like Phanomena to thofe which hap: "~ > 7"
pen between the Earth and the Moon,
happen between upiter and Saturn ,
and their refpeltive Satellites ; forafs
much as the {aid Satellites are no
other than {o many Moons in refpett
to their refpective primary Planet.
Hence, whenever either primary Pla-
net {0 comes between the Sun, and
any one of its refpettive Satellites, as
to hinder:'the Rays of the Sun from
falling upon it , it fuffers an Eclipfe.

And on the other hand, whenever

any Satelles comes {o between the Sun

and its primary Planet, as to inter-

cept the Sun’s Rays from its Primary,

the faid Primary undergoes an Ec-

lifpe. .

The fecond Particular worthy of 15

Obfervation is the Phanomenon of Sz-9f the At

turn, which appears like an Aunulus ante of

or Ring, encompafiing Satwry, as isSuumn.,

reprefented Fig. 25. From the vart-
G ous
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ous Pofition of this eAwnulus in res
{pet of the Sun and the Obferver,
(it being opacous, like Satwin it {elf))
arifes the feveral Phafes of (what they
call) the eA#fz of Satwrn, becaufe
they appear like the two Handles of
a Cup, or the like. And this is fufli-
cient to our prefent Defign, concern-

‘ing the inferiour and fuperiour Pla-

nets, as alfo concerning the Satellites
of Fupiter and Saturn.

CH AP
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CH AP, ML
Of the Phaenomena af the ﬁxc’::f
Stars. |
[Aving fhewn how the Phanomes e

na of the Sun, and Moon, and ¢, .
planetary Stars may be folved, we futjed o
are to proceed next to the Solution Eclipfes
of the Phenomena of the fixed Stars:

And thefe, not borrowing their Light
from the Sun, but (hining with their
own native Light, are therefore not
fubjett to any fuch Deficiency of
Light, as is called an Eclinfe.
t is indeed obferved of (*) fome 2.
of the fixed Stars, that they do for a W& jome
. . .~ of them
certain Period appear, and then dif- 7, 7y
appear. Which Phenomena is {up-appear,
poled to arife from the faid Stars g’.‘f e
§ : ifappears
having fome Maculz or Spots, which
move round them in certain Periodi-
¢cal Times; as the Spots'of our Sun

are obferved to move round it. Nay,

(*) Concerning fuch fixed Stars, fee Dr. Gregory's
Aftron. Phyf, and Geom, Elem. Lib, 2, Prop. 3o, q
G 2 it
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it is thought, that thefe Spots do
fometimes grow {o great, as to quite
cover the Star to which they belong,
and fo to make it difappear altoge-
ther; and that this 1s the Reafon,
that feveral fixed Stars obferved by
the Ancients, are now not to be feen.
And this Opinion is countenanced
by the Obfervations that have been
made, that fometimes a whole Year

- together our Sun has fhone with a

more faint Light than at other Times;
this being fuppofed to be caufed by
the Spots of our Sun being for that
Time grown greater than Ordinary.
As to the fixed Stars appearing of

of ,%E gif-different Magunitudes or Bignefs to us,

this is afcribed vulgarly to their be-

,ing really fome bigger than others.

But the more learned in eAffronomy
refer this apparent Difference of Mag-
nitude only to their different Di-
ftances from us. As this Difference
of Diftance s fuflicient to make fome
appear bigger, fome lefler; fo the
Diltance of the neareft to us being
vaftly grear, hence our Senfe of Vifi-
on cannot dicern the different Di-
ftances, and confequently they appear
to us as all placed in one and the

fame
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fame concave Sphere. By Reafon of
their apparent different Magnitudes,
they are ufually diftinguifhed into fix
Claffes, being refpectively called Stars
of the Firfl, Second, &c. Magunitude.

As to the Riling, Setting, and Re- 4,

volution of the fixed Stars round the r2e feem-
Earth once in 24 Hours, it has been’;iggfp?
,above obferved, that thele Phenome- ;g.fﬁx;j
za may be folved by the diurnal Re- Stars very
volution of the Earth round ‘its own /"
edxis. But beflides this apparent diur-
nal Motion, from Eaft to Weft, the
fixed Stars feem to have another Mo-
tion, whereby they feem to move
very {lowly from Welt to Eaft, or
according to the Series of the Signs.
This Motion is {o very {low, that it
1s computed to require about 25 or
26 thoufand Years for the fixed Stars
to feem cartied thereby round the
Heavens ; whence it is ftiled (})
Annws Magnus, or the great 1ear.

() It is alfo fiiled Annus Platonicus, becaufe the
Platonifts teach, that every fuch Period Things are
reftored to the fame State and Condition, as chey
were fo many Years afore.

G 3 This
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This Motion is commonly efteemed
ﬁ:,f:,f'pa? as the real proper Motion of the fixed
the peed Otars, But the more learned in Afivo-
stars,mot pomyy conceive the fixed Stars to have
Reab bt o " fuch real Motion, as for other
;e}f.;;ﬂl:id Reafons, fo particularly for this, viz.
whewce it becaufe the faid Motion of all the
@i fiyed Stars may be more fimply, and

compendioufly folved, by the bare
changing of the Places of the Equi-
noltial Points. For it comes to the
{ame, whether we fuppofe the Equi-
noftial Points to be unmovable, and
the fixed Stars to move forward ac-
cording to the Series of the Signs;
or the fixed Stars to be unmoveable,
and the Eguinollial Points to be
moved backward, or coitrary to the
Series of the Signs. What has been
faid, is illuftrated, Fig. 26, where
v o = v reprefent the Orbit of the
Earth about the Sun, A E BQ. the
Earth it felf; * and = the two Egui-
noftial Points for any one Year. The
Earth moving forward again from
through w towards v, the Plane of
the Terreftrial Eguator being produced,
will pafs through the Sun * at [v,]
H Note, That thefe [ Y ji [ -] ftand for the

prick'd 'V and = ia che Figure, the Types of which
could not be had in Time.

before
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beforethat the Center of the Earth
comes to y'. And in like manner,
the Earth moving forward from v
through = to. =, the Plane of her
Egquator being produced, will pafs
through the Sun at [ = ], before that the
Center of the Earthcomes to =. But

the Equinox will be then, when the

Sun is found in the Planeof the Ter-
reftrial Eguator; and thofe Points of
the Ecliptick are rightly clteemed the
Equinotial Points, wherein the Sun
15 feen at the two Equinoxes. W hereas,
- therefore, v and = were the Egui-
noctial Points the laft Ycar, the next
Year[ v Jand[ = Jwill bethe Eqwinottial
Points; and {o the Eguinocizal Points
will go backwards, confidered as to
feveral Years. And by this Change
of the Equinotial Points, a fixed Star
that keeps its Place at that Point of
the Ecliptick, which is denoted by
v, and where afore was the vernal
Equinottial Point, will now feem to
be moved forward from the vernal
Equinociia Point to [ v ]as much as the
interval v [ v.] Wherefore, this be
" ing the moft Simple, and confequent-
ly moft natural Way of folving the
Phgnomenon we are fpeaking of, it
is generally embraced now a-days.

a7 An
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And not only fo, but it is alfo (}})
mathematically demonftrated, for
what Reafons the Equianociial Points
do thus move backward, or the Egua-
tor every Year crofles the Ecliptick
a little {fooner or forwader than it
did the laft Year. Whence that which
1s commonly called the proper Motion
of the fixed Stars, is now a-days ftiled
by the learned in Aftronomy, the Pre-
ceffion or eAnticipation of -the Equing-
(tial Points, .

6. It rem:zins only to fet down the
7he feve- Conftellations, whereto the more re-
rat Con- markable of the fixed Stars are redu-

ellations,
rowhich ced. It has been fhewn already,
the mre what are the twelve Conftellations or
able fivea O180S,  Whereby are comprehended
stars are the fixed Stars that lie 1n the Zodrack,
reduced.  In refpelt of which, the other Con-
ftellations are diftinguifhed into north-
ern or {fouthern. ‘I'he northern Con-
ftellations firft ditinguithed by the
Antients, are the litile Bear, the great
Bear, (or Charles-wain,)) the Dragon,
Cepheus, Bootes, the northern Crowsn,
Hercules, the Harp, (or, as it 1s [(tiled

P

ﬂ[) Sce Dr. Gregory's Aftron, Lib. 5, Prope 64

by
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by fome, the Valtur cadens,) the
Swan, Cafficpeia, Perfens, Andromeda,
the zovthern Triangle, the Charioteer,
the great Horfe or ‘Pegafus, the little
Horfe, the Dolphin, the eArrow, the
Eagle, Serpentarins, the Serpent. To
thefe 21 northern Conftellations were

" afterwards added the Conftellations
of eAutinows, Berenice’s Haiv, and (by
us Englifh) Charles’s Heart. The fouth-
ern Conftellations known to the An-
tients are the Whale, Eridanus, the
Hare, Orion, the greater Dog, the

" leffer Dog, the Ship, the Hydra, the
Crater or two-handed-Pot, the Ra-
vern or Crow, the Centanr, the Wolf,
the Altar, the [outhern Crown, the

. fouthern Fifh. 'To thefe 15 are not
long fince added 12 Conftellations,
made up of the fixed Stars about the
fouth Pole, and not vifible to us,
viz. the Phanix, the Crane, the Indi-
an, the Peacock, the ﬁﬁ’m, the [outh-
ern Triangle, the Fly, the Chamazleon,
the flying Fifh, the Toucan or Ameri-
can Goufe, the Hydrws, the ‘Dorado,
and the Royal Oak.

Belides thefe Conftellations there
appears in the Heavens a certainof rke
Tratt, which goes quite round the ks

i Heavens, © "
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Heavens, and from its appearing to
be of a milky Whiterefs, is called
Via (¥) Lactea, or the milky Way. It
i1s now, by the Help of 'Telefcopes,
difcovered to be no other than an
innumerabie Multicude of little fixed
Stars.

i‘ Such fixed 'Stars as belong not ta
f:{ ;,m:'ff'this Milky Way, nor to any of the
called T Conftellations, are called Informes, as
formes. not being yet reduced to any Form

or Image, as the Conftellations are.

And fo much for the fixed Stars.

(*) Icis for the like Reafon called Galaxia by the
Greeks, :

CHAP.
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CH AP, VI
Of the Phznomena of Comets.

Here remains now only the Phe- 1.
noména of Comets to be folved, Comers,
which are fpoken of laft, becaufe :ﬁ;}ﬁ;"f;f;
there are not yet fuch Difcoveriesiaf Place.
made, as afford the like Degree of
Certainty 1n the Solution of the Phe-
nomena of Comets, as there is in {ol-
ving the Phanomena of the other Ce-
leftial Lights; as alfo becaufe it is
. not known yet, whether Comets be-
long only to this our Solar Syftem,
or whether they may not alfo pafs
into other of the Mundane Syftems,
which have the fixed Stars for their
feveral refpettive Suns.

It is fuppofed moft probable by
the Learned in Aftronomy, that they o
move in fome conick Section, which /ppefed to
has the Sun in one of its Focus’s. For, *"
this Sort of Orb:zt is tound beft tonickseai.
agree to the Obfervations that have®"
been made concerning the Motion of
Comets. Some indeed have formerly

though®,
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thought, that they move in right
Lines; and fome Calculations that
have been made concerning their Mo-
tion, have agreed well enough to this
Hypothefis. But then it 1s to be
noted, that this will hold the fame,
although Comets move in a conick
Section, if fo be the Obfervations be
made in that Part of their Orbits,
which comes very near to a right
Line., Let A PY . B:Cin Fg. 27, be
a conick Setion very eccentrical, and
let one of its Focus’s be S the Center
of the Sun. It may be, thar the Co-
met may be obferved, whillt it is
moving along the Part A P of its
Orbit ; and the reft of the Time,
whilft it moves from P through V. B
to C, it may be hid from us by the
Rays of the Sun. Or the Comet may
be fo hid from us, whilft it moves
along A P V B, and may be then ob-
{ferved, when ’tis come to B, as it is
about to defcribe the Line B C. And
in both thefe Cafes, the Line defcri-
bed by the Comet will not be fenfibly
different from a Right. Moreover,
the Comet being obferved in A P
his Defcent towards the Sun, and

then drawing daily nearer to theSun, |
and
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and after that lying Inid for fome

Time under the Sun’s Rays, and at
Length getting again out of the Sun’s

Rays on the other Side of the Sun;

hence it comes to pafs, that one and

the fame Comet is looked upon to be

two different Ones, which both move

only /in right Lines, viz. one in A P,

the other in B C. Whereas in reality

it may be all the while one and the

fame Comet, whofe Trajettory (or

Line, which it defcribes by its Mo-

tion) if confidered together, both as

to its Defcent toward the Sun, and

alfo as to its Afcent from the Sun,

will hence be found to be no other

than a conick Settion, as was afore
laid down.

Of the three conick Seftions,: the 3.

Ellipfis 1s found moft agreeable to the Comets

- Motions (as of the Planets, {o alfo )fﬂppﬂffﬂf fo
- of Comets. And itcan be no other, ;Emffcf;fck
if Comets be Bodies of a lafting Sub- Sedion,
ftance as are the Planets, and like™; 5"
thefe have a Periodical Motion round Ellipfi.
the Sun. If Comets have not fuch a
- Periodical Motion, then their Tra-
lj;&}c}ry is Parabolical, or Hyperbo-

ical. |

Some
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4. Some Comets move like the Pla-
The vari- pets, from Weft to Eaft; fome from
o ‘E‘:’ Eaft to Welft; others from North to
of Comets. South, and others laitly from South

to North. And their Orbits as to
Greatnefs, Situation, and Inclination,
as well in Refpet to one another, as
to the Orbits of the Planets, are vari-

ous and different. )
Laftly, A Comet does vifibly con-
,:mg;; fift of two Parts, one called the Head,
eonfiftof the other called the Tail. The Head
#wo Parts jg the Solid Body of the Comet, and

an Head .

and Tail. 1 Opacous, as appears from the Sha-
dow it cafts. The Tail is conceived
by the Learned to be no other than a
thin Vapour arifing from the Head .
by Heat. Namely, whilft the Comet
is defcending to its Peribelium, thofe
Vapours which had afore fettled on
it, when it was 1n the Regions re-
moteft from the Sun, being now rare-
fied by the Heat of the Sun do
afcend, 7. e. fly off that Way which
- 15 from the Sun. Hence it comes to
pafs, that the Tail of a Comet grows
greater and greater, as the Comet
approaches nearer and nearer to its
Peribelium; and on the other hand,
the Tail grows lefs and lefs, as the

Comet
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Comet goes further and further from
the Sun ; and confequently the Tail
is greatelt and moft thining, prefently
after the Comet has been moft heated
in its Peribelium. And thus it has
been thewn, how the more remark-
able Phznomena of the Celeftial Bo-
dies may be folved or explained ac-
cording to the Copernican Hypothefis.

CHAP

95
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A Deﬁ' tion of the Celeftial
(and alfo Tervefirizl Globe.)

I. N the foregoing Chaptels, the Ce-
T?’infi‘f]ff- leftial Phenomena have been treat-
‘g;fnmf ed of, as confidered 7z themfelves. 1
are repre- proceed now to treat of them, as
E.Ei ‘% they are reprefented by art.{;fwgl |
Machines, Inflruments  and ﬂfﬂﬂhfﬂﬂ among
the chief wwhich the chief i1s the 5pbfre or
e ve Glabe.
zhe Glﬂbt‘
or Sphere.  'The Word Sphere we borrow from

2. the Greek Language, as we do the
?‘;gf’“” Word Globe from the Latin; each
words, Word, in its refpettive Languaﬂe,
Sphere anfwering one to the Gther, and de-
it noting a round Body, that is, accor-

ding to the Mathematical Definition
thereof, a Body from whofc inmoft
Point, called its Center, all right
Lines drawn to its Surface are equal
one to the other. But the Word
Sphere is now a-days commonly ufed
to denote a Machine fomewhat diffe-
rent from a Globe, and more pe-

culiarly
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culiarly ftiled an Aimillary Sphere ;
forafmuch- as it does not confift of a
round continued Surface, but only o
fome Circles duly placed together,
and fancied to refemble drmiile, 1. e
Bracelets.

The Sphere and Globe are made to 3.
reprefent punc:pally fuch P ;ﬂrmﬁifﬂﬁ,qPT'”Cﬂ
as ariffe trom the Diurnal Mutmn.,im,rﬂfm
Whence that Part of Aftroncmny, which fronemy,
treats of the diurnal M{}tmn, 1s fre- “’jj‘“ﬁ ?:f
quently ftiled (*) Spberical ¢Aflroncm;, o
or the Docirine of the Sphere. 1In like
manner, the other Part of Allronomy,
which treats of the annual and pro-
per Motion, is f{tiled Theorical Aitro-
nomyy, from the Schemes or 'ga:; it 1s
faid) little Paper Machines, ormerly
made to illuftrate the (1) Theoly of
the faid proper Motion, and thence
called Theoriq.

There are Spheres made agreeable 4.
to the Copernican Hypothelis, and The comi-

= . mon Celef
others made agreeable to the vulgar™ i
how far
ufeful in
Aftronomy:
(*) This makes the firft Parc in common Aftrornio-
I}l;lcal Treatifes; and Theorical Aftronomy the fecond
are
(t) It is originally a Greek Word, denoting Specus
lation or Contemplation,
H or
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or Ptolemaick Hypothefis. But the
former Sort being very coftly, and
the latter Sort being not of {o general
Ufe (even in their own Way, or ac-
cording to the Ptolemaick Hypothefis)
as the Artificial Celeftial Globe, hence
this is moft commonly made ufe of to
illuuftrate to young Students the Cele-
ftial Phenomena. And when they have
been once fet right as to the true Sy-
ftem of the World, and the true
Caufes of the faid Phenomena, by ha-
ving had the Copernican Hypothefis
explained to them ; then it 15 allow-
able for them to make Ufe of the
common Celeftial Globe, though it
reprefents the Celeftial Phanonena,
not according to their real Nature,
but only according to their Appea-
rances: Forafmuch as it 1s convenient,
not to fay neceflary, in common Dif-
courfe to talk of the celeftial Pheno-
mena according to the common No-
tions of them, 7. e. according to their
Appearance to our Senfes, from which
the Vulgar derive their Notions.

5. On thefe Confiderations, having in
On dccountthe ejght foregoing Chapters of this
of fuchits : ;
wpefulnefs, Treatife explamed the real Nature
she Cele- and Caufes of the Celeftial Pexnome-

Wa
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na, 1 fhall in the remaining Part Ufﬁ”—f Globe
; this Treatife fhew, how the faid e
Phanomena are reprefented by the and deferi:
Celeftial Globe; as to their Appea- ¢
rance to our Senfe. And therefore I
{hall firft (in this Chapter) defcribe
the artificial Celeftial G]obe, and then
(in the following Chapter) fhew the
Ufe thereof.

Among thie feveral Circles belong- 4
ing to the celeftial Globe, I fhall be-0f e Ho:
gin with the Horizon; forafmuch as'?"Y
the artificial Horizon is the outermoft fial Glase:
Circle of the artificial Globe, and
that which encloies and upholds all
the reft of the faid Globe.

It has been (|)) afore obferved in 7
fhort that the Horizon is fo called, 7% Horis
as being that Circle which bounds?"c"
the Sight. To which it is further tofible znd
be added here, that the Hurizon isRationak
diftinguifhed by Ajlronomers into the
Jenfible and the rational Hotizon.

For a right and clear Apprebenfion g,
of the fenfible Horizon; it muft be cal- rse fen-
led to Mind, that the Sight, if not hin. ble Hori-
dered, extends it felf equally everyWay.,, d‘,f“jl;jr;

cal.ed.

() Chap. 2. Sell. 2. . :
H 2 - Hence
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Hence (1) 1itcomes to pafs, that, when
we f{tand upon the Surface ot the
Earth, and the Eye has a free View
all rc}und fo much of the Heavens
as i1s feen, appears to us under the
Figure of a concave Spherical Surface,
reaching to the Surface of the Barth.
The feeming Interfection or Meeting
of the Smfg ace of the Earth with the
fore-mentioned concave fpherical Sur-
face of the Heavens, being continued
every Way round the Eye, reprefents
a Circle, which is called (by a Greek
Word) the Horizon, becaufe it lounds
the Sight, and divides the feen Part
of the Heavens from the unfeen; and
it is particularly ftiled the j&?;&b!f Ho-
vizon, becaufe it does thus altually
fall under our Senfe of Vifion, when
the Eye has a (%) free View.

The rational Horizon is {o CB.H“{.'}
The raci- Decaufe it f’alls not under our Shnﬁ:

Bl o, but is only to be conceived
Z0mn, n:‘-‘ al

and why abY our Reafon  For hmeby 1s deno-
called, ~ ted that Horizor, which would bound

the Sight fuppofing the Earth bife&-

(1) See this illuftrated Fiz. 1. of my Opricks,
(*) H.nce it is obfervab'e, that every Horizon that

aftually bounds the Sighe is not properly the fenfible
Harizon,

ed,
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ed, and one Half of it removed, and
the Spettator placed on the Center of
the Earth. What has been faid of
cach Hoiizon, is illuttrated Fig. 28,
where the greater Circle denotes the
Heavens, the little Circle, the Earth,
the Line drawn through P, the fenfible
Horizon, the other Line the Rational.
Whence it is alfo evident, that the
{enlible Horizon, and its refpettive
rational Horizon, are always parallel
one to the other, and that their mu-
tual Diftance 1s the Semi-diameter
of the Earth.

Now the whole Earth being but 25 ro.
a Pont in refpet of that vaitly Di- [be Farth
ftant Sphere, wherein the fixed Stars ;ﬂig:;f,
feem to be all placed; hence the Di- refe of
ftance between the rational and fen- :;;"jf‘?”’"’ |

5 : e flaed
{ible Horizon, being no more than the sgar,.
Semi-diameter of the Earth, makes
no fenfible or confiderable Difference
as to the Phaenomena of the fixed
Stars.

But the Diftance between the rati- .
onal and f{enfible Horizon, bears a con- o4, p,.
fiderable Proportion to the Diftance rallax o
of the other celeftial Lights from ;f;;gf
the Earth, and confequently makes i,
7 ' Heage = = 2'non.
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a confiderable Difference as to the
() Places of thefe other celeftial
Lights, which are between the Earth
and the fixed Stars. This 1s alfo
illuftrated. Fig. 28, where the outer-
moft Semicircle reprefents Half the
Sphere of the fixed Stars; the other
two Semicircles reprefent the Halves
of the Orbits of any two celeftial
Lights between the Earth and the
fixed Stars; and the little Circle a-
bout the common Center of the fore-
mentioned Semicircles reprefents the
Farth, The Lines drawn from P
(the Place of the Spettator) on the
Surface of the Earth, through the
Centers of the Celeftial Lights M
and S, to the Sphere of the fixed Stars,
do there denote the apparent Places
of the faid celeftial Lights; and the
other Lines drawn from the Center of
the Earth, through the Centers of
M and S, to the Sphere of the fixed
Stars, do there denote (what are cal-

p—

(t) Here muft be remembred whar is faid, Chap,
1. Sedl. 1s. viz. Thar that Poi ‘h:lt of Part of the Sphere
of the fixed Stars, berween which and the Spettator
any other of the Celcftial Lights appears to. be, is
gounted the Place of the faid Celeftial Light.

led)
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led) the true Places of M and S.
Whence may be learned, the Reafon
of thus taking Notice of the Rational
Horizon, forafmuch as that 1s elteemed
by Aftronomers, the true Place of a
Phaenomenon, (where it would be fezn
to a Spectator placed on the Cenver
of the Earth, z. e. where) it is with
Refpe& to the rational Horizon,
Thus T is the true Place of M and
S, A the apparent Place of each. The
Difference between the true and ap-
parent Place (which are always in
. the fame vertical Circle) of any cele-
ftial Light or Phenomenon, 1s called

its (|}) Parallax,
Having

() It is a Greek Word fignifying a Variation or
Difference. It feeming too long a Digreffion ro in-
ferc into the Body of this Chapter an Explication of
the Parallax, and on the other hand che Parallazx
feeming a Parricular too material to be only mention-
ed, I judged it beft to adjoin here by way of Noete,
whar feems requifice to be faid of it. The Parallsx
then may be confidered, either with Relpeét to diffe-
rent celeftial Lights, or the fame. In the former Rc.
iped, the Parallax is greater or lefler, as the Celeftial
Lights are lefs or more diftant from che Earth  Thus
Figz. 28, the Parallax T A ot M, is greater than the
Parallax T Aof 8. And hence the Moon has the
greateft Parallux, as being neareft of allthe Celeftial

H ¢ Lightg

3
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12.  Having fhewn the Difference’ be-
The Hori= tween the fenfible and rational Horz-
ﬁﬂf:bife zon, and withal taken Notice, that it
prefents  1s the rational Horizor, which s prin-
i;i”‘*“.”’ cipally regarded by eAfironomers, it is
ol II:;:{“" next to be obferved, that accordingly
gon. It is the rational Horizon, which i1s

principally

S e
gt

Lights to the Earth. In refpe ‘of the fame Cele-
ftial Lighe, its greateft Parallax is at the Horizon,
and as the Celeflial Light afcends higher and higher
above the Horizon, {o its Parallax continuvally de-
creafes, till it quite ceafes in che Zenith or Vertical
Point. For there the two Lines which mark ouc the
apparent and true Place, do fall in rcgether. as is
evident from. Fig. 28. What more feems requifite to
be here obferved, is that the Angle made by the
meering of the ctwo Lines jufi menticned in the Center
of the Celeftial Lighe, is called the Parallaflical An-
gle, or the Argle of the Parallax, and by it the Pa.
rallax is meafured 5 as alfo thar rhe apparent Place is
always /ower or nearer to the Horizon, than the true
Place. Whence the Parallax has a quite contrary
Effet to Refraflion 5 forafmuch as this caufes a Phe-
nomenon to apyear higher, or more above the Horizon
than really it is. Thus in Fig. 29, let T denote the
Earth, furrcunded with the A'mcfphere A E D3 S
fome Star, and O the Spedtator on the Surface of the
Earth. Were there nc Arm: fphere, or were it of ap
cqual Thicknefs wich the Aitker, the Rays of Lighe
would ccme diredtly or in a right Line frem S ro O.
Bur the Ray:, when they have paffed through the
Ather § Q. entring ar A into the Atmofphere, which
is thicker than the &ther, hereby is refratted (i. e.
as it were breken) and benc rowards the righe .Line
Q P, whith is perpendicular o the Surface of the At
AETRE R 54 mofphege-

1






NOZ

Aor -2 B e #T.

N
' ‘ I90H
; |
e |
| |
x |
of fy_; i

o

bz bip

g7 ;;r;é‘ fwm:&#



Of the Celeftial Globe, €9c. 104
principally reprefented by the artifi-
cial Horizon of the Globe; which
therefore is (or at lealt ought to bej
fo placed, as to divide the Globe it
felf exaltly into two Hemifpheres or
equal Parts. But here it is to be re-

mofphere at A. And becaufe it is likely, that the
Armoiphere ir felf is not all along, frem the &ther to
the Earth, ot an equal Thicknels, buc is thicker, as
it is nearer to the Earth; hence a Ray coming from
the Srar S will be refrafted, notr only ac A,-but alfo
at other Points within the Atmofphere, (as at-B, C,
@rc.) and at each of thefe Poines will be refracted
the fame Way, wviz. toward T. Bur of the Ray
A BC O, it isonly the laft Parc C O, which affeéts
the Eye; and therefore the Eye fees the Starac s,
and confequently much higher, or much more above
the Horizon O H, than really icis, Buc Refrattion (as
well as Parallax) is greater, when the Phenomenon is
nearer to the Horizon ; $nd as the Phenomenon afcends
higher, it continually decreafes, and quite ceafes in
the Zenith. To Refraftion it is ateribured, chac the
Sun and Moon appear of an Oval Figure near the Hori-
zou. For the upper Rim of the Sun and Moon ap-
pearing a liecle higher, and the lower Rim a great
deal higher than it really is, hence this will feem to
be nearer to that than it really is; and fo the ereft
or vertical Diameter of either Luminary will feem
contrafted, while cthe - tranverfe or horizontal® under-
goes no fuch Contra&tion, forafmuch as its Extremi-
ties are alike elevared by Refrattion. °'Tis alfo to che
Refraction of the Sun’s Rays to the Atmoiphere, that
the Crepufeulum or Twilight is owing ; for otherwife,
as foon as the Sun is. fer, ic would be prefently quite
Park. By Refration alfo the Sun and Moon appear
above the Horizon, when their Bodies are fomewhac
under the Horizon, '

marked,

L
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13.

marked, that although the whole
broad wooden Circle, which encom-
pafles the Refk of the Globe, may
fometimes be called the Horizon of
the Globe, yet properly and ftrictly
it is only the inner Rim or Edge of
the upper Surface of the faid broad
wooden Circle, that is the Horizon of
the  Globe, and (*) reprefents the
true Horizon, whether Rational or

Senfible.
For the Meafuring of the Altitude

ct;fm?r:n - or Dﬁprefﬁon of any Pbmwmm@ﬁ, _
she Zemth (1. €. its Diftance above or below

dir.

and Na- the Horizon,) they are conceived

Circles to run parellel to the Horizon
through every Point of the Globe;
which (as is tluftrated Fig. 30,) grow
lefs and lefs on each Side of the Ho-
rizon, as they are more remote from
it, and at length End in two Points,

One of thefe Points being always

(*) The Horizon (as is above obferved) is that Cir-
cle, i. e. that circular Line, wherein the Surface of
the Heavens and the Surface of the Earth incerfe&,
or are conceived to iaterfedt, one the other. Bura
circular Line has only a circular Lengeh, no Breadth,
nor Thicknefs. And therefore it is properly the in. |
ner Edge of the upper gurface of the broad wooden
Circle, which is the arcificial Aorizon of the Globe.

oyer
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over the Vertex, or Head of the Spe-
&ator, is therefore called the vertical
Point, or by a fingle eArabick Word,
the Z,emtb The other Point, Whlch
is diametrically oppofite to the for-
mer, is called by an Arabick Word,
the Nadir. The Zenith is 1eprefent-
ed Fig. 30, by the Point Z, the Na-
dir by the Point N. The "fore-men-
tioned parallel Circles between the
Horizon and the Zenith or Nadir, are
called from their Ufe, Circles or Pa-
rallels of Altitude, and by an Arabick
Word, Almicanters.

For denoting what Point of the 14,
Horizon any Phanomenon is in, or is0f Azi-
at leaft to be referred to, there are ?ﬁ:ﬁi{
conceived alfo Circles croffing every Circles.
Point of the Horizon at right Angles,
and all croffling one another in the
Z enith and Nadir. And from their
common InterfeCtion being thus in
the Z enith or vertical Point, they are
ftiled vertical Circles, or by an Ara-
bick Word, Azzmﬂ.tbj Thefe are alfo
illuftrated Fs 78

Among the P{)mtq of the Horizon 15.-
there are four, which are called the of the four
Cardinal (i. e. Principal) Points, and EFT”“‘}
are diftinguithed by the Names of the the Hori-

Ea /*zan
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Eaft, Weft, North, and SouthiPoints,

The eaft and weft Points of every
Horizon are thofe, wherein the Sun

rifes and fets, when he is in the
Equinoltial. The other two are each

go Degrees diftant from the former,
one towards the north Pole, and
thence called the north Point; the

other toward the fouth Pole, and
thence called the fouth Point. '

16. " "Among the vertical Circles, thofe
0f the  two are of fpecial Note, which pafs
Vertical through the Cardinal Points of the
and Meri« Horizon, ‘That which pafles through
4 the eaft and weft Points is called the
prime Vertical ; the other which pafles
through’ the north and fouth Points
15 ftiled the Meridian, becaufe every
Day,” when the Sun comes to that
Circle, ‘it is then Meridies or Mid-day
within that Horizon. When any ce-
leftial Light is rifen, it afcends fill
higher and higher, till it comes to the
Meridian;, and as {foon as it has
croffed that, it begins to defcend
lower and lower. Hence, when it is
at the Mervidian, it is faid to culmi-
nate, (1. e. to be at its Culinen or
Top-height for that Day,) and fuch
e B ' e I
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its greateft Height is therefore called
Its meridian Atitude.

As the Horizon divides the World 17.
into an upper and lower (or vifible The upper
and invifible) Hemifphere; fo the s lover
Meridian divides the World into an and weft-
eaftern and weltern’ Hemifphere ; the ¢ #emi-
former being fo called, becaufe it isppy.
that wherein the celeftial Lights do
rife ; the other, becaufe it i1s that
wherein they fet.

Though the whole brafs Circle, 18,
which 15 immediately upheld by the 7he Meri.
Horizon at its north and fouth Points, 2%°F
be frequently called in grofs the Me-whar,
riaion of the Giobe; yet properly and
ftriitly {peaking, the artificial Meri-
dian 1s only the graduated Edge of
the faid brafs Circle.

- The Meridian 1s the only vertical 1g.
Circle, which is dittinétly reprefented 0f the
" on the Globe. As for all the reft, 5"
they are reprefented in Part by the wde.
Qradrant of Altitude refpetively ap-
plied to the Body of the Globe, from

the Zenith to the Horizon, It 1s a
long narrow Strip of Brafs, made
thin, that it might be pliant to the
Body of the Globe; and made to
reach from the Zenith to the Horizon,

{0
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fo much of it as is contained between
the Zenith and Horizon, being divided
into go Degrees, as being juft equal
to the fourth Part of the Circumfe-
rence of the Globe; whence it takes
the Name of the Qradrant, being pe-
culiarly ftiled the Quadrant of Altstude,
from 1ts Ufe in taking the Altitude of
any Point of the Globe: And as the
Strip of Brafs {o called does by its
Length from the Zeaith to the Horizon,
reprefent the fourth Part of a vertical
Circle; 0 being rightly faftned on Top
at the Zenith, and then moved round
the Body of the Globe, by fuch its Mo-
tion, the feveral Points thereof will
reprefent the feveral Almicantars be-
tween the Zerith and Horizon.

20, Within the brafs Circle called the
Of the  Meridian of the Globe, hangs the
itk :f"d Body of the Globe, being upheld by
the World, two Iron (as it were) Pins faftened to
i tte | the. Meridian, the Body of the Globe
r ak . .

Glre.  being made to turn round upon thefe
two Pins, which therefore reprefent
the two Poles of the Eguator, or (as
they are otherwife called) of the ()

(t) They are fo called, becaufe all the World, but
the Earth feems to turn round vpon them,

" World
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World ; that by the little Bear on the
Surface of the Globe, reprefenting
the Arétick or north Pole; and the
other, the Antarttick or {outh Pole.
The Piece of Iron paffing through
the Center of the Globe, and of which
the two Iron Pins afore-mentioned
are the Extremities, reprefents the -
Axis of the World.
From what has been above faid, 21.
(Chap. 1II. Seft. 5.) it is obvious,of the E-
that the Eguator of the Celeftial gefiprick,
Globe is the great Circle, drawn on #wo Tro-
the Surface of the Globe in the very Pirs o
Middle between the two Poles already cles of the
mentioned ; as alfo, that the greag#rifical
. Circle, which croffes obliquely  the "
« faid Eguator, is the Ecliptick of the
" Globe; and that the two lefler Cir-

cles, which the faid Ecliptick touches
- at 1ts greateft Declination (northward
. or fouthward) from the Eguator, are
. the two Tropicks of the Globe; that
- on the north Side of the Egwator, the
- Tropick of Cancer;, that on the fouth
- Side, the Tropick of Capricorn; laftly,
that the two leffer Circles drawn on
. the Surface of the Globe at the fame
Diftance (viz. 23% Degrees) from
ecach Pole of the Eguator, as the Tro-

pz'ck.f

B o T
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~ picks are from the Equator it felf, are
the polar Circles of the Globe ; that
about the Ar&ick or north Pole, the
eArétick Circie; that about the Antar-
&ick or fouth Pole, the Amtarciick
Circle.

22.  1n reference to the Eguator, it is
ﬂeaﬁﬁ} here to be added, that whereas it has
bifeted been afore in this Chaptei, Seci. 13,
bytheHo- ohfaryed, that the ealt and weft
“%%  Points of any Horizon are thofe,

where the Sun rifes and fets when
he is in the Egnator ; and whereas
alfo it is then equal Day and Night
all over the World ; it hence follows,
that the artificial Eqwator in any due
Pofition of the Globe, mulft cut the
Horizon exaltly in_ its eaft and weft
Points ; and there cutit {0, as to be
equally divided by the Horizoz into
two Parts, one Half being above the
Horizon, the other below. And by
thefe Particulars it may be further
proved, whether a Globe is truly made.

23. ‘The Polition of the Ejuator to the
The Pofiti- Hurizony 1s in general three-fold. For
oof e the Eguator cuts the Horizon, either
soobe Ho- At 7ight Angles, or at obligue An-

rizon  gles, or elfe it is Parallel to the Ho-
three-fold. 11200

Such
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Such as live under the celeftial for 24.
which is the fame, upon the ter-0faright
reftrial) Equator, their Hovizon is**™"
croffed by the Egquator, and confe-
quently by all its Parellels at righ‘t
‘Angles; and hence thefe are faid' to
live in a right Sphere. ‘The Property
of which Sphere is this, that it 1s
therein equal Day and Night through
the whole Year. For the Eguator
and all its Parallels being bifetted by
~ the Horizor in a right Sphere, (as
. may be {hewn by putting the mecha-
- nical Globe into fuch a Pofition, viz,
| fé)l as that the Eguator of the Globe

1ay move round under the Zenith,)
and the Sun’s diurnal Motion being
. always either in the Egnator, or one

/df its Parallels; hence it follows, that

the Sun (moving all the 24 Hours
alike) muft always make as long a
Stay above, as below the Horizon,
in a right Sphere; and confequently,
\that it muft be there equal Day and
Night through the whole Year.

- Such as live on cither Side the gs,
Equator, between it and its Poles, 0f anobs
their Forizons do crofs the Egﬁfﬁi‘ﬂ,“‘i“‘-
‘and confequently its Parellels, at Ap ity

| i gles

e R i e Rl — T
-
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gles lefs or more oblique, according
as they live lefs or more diftant from
the Equator. Hence thefe are faid
to live in an oblique Sphere, and their
Horizons, though they all bife& or
equally divide the Equator it felf, yet
do all lefs or more unequally divide
its Parallels, according as the Pa-
rallels themfelves, and the Places to
which the Horizons refpeively be-
long, are lefs or more diftant from
- the Egquator. Wherefore, the diurnal
Motion of the Sun, when it is not in
the Eguator, being in fome one of
its Parellels thus lefs or more une-
qually divided by the refpe@ive Ho-
rizons, 1t thence comes to pafs, that
the Day and Night are lefs or more
unequal at the fame time of the Year
(excepting the two Equinoxes) in dif-
ferent Places, according as the faid
Places are lefs or more diftant from
the Equator; and alfo that the Day
and Night are lefs or more unequal
at different Times of the Tear in the
fame Place, according as the Sun is
lefs or more Diftant from the Equator.
All which is evidently to be fhewn-

upon the Globe.
Lah,
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- Laftly, Under the very Poles of 26,

the Equator, or of the World, theofa pa
Horizon and E'gmzmr run paralle ] one?‘;#ﬁ!ﬁ
to the other, which Polition is there-
fore called a pf?rﬂﬂff Spheres  ‘The
property of this Sphere is, that there-
in it is Day for Half the Year toge-
ther, and Nicht for the other Half,
For the Fguator and Horizon being
here Parallel, as long as the Sun ftays
on the fame Side of the Eguator, fo
- long muft it ftay above the Horizon
of that Pole, and confequently, fo
long togeth‘er 1s 1t Day at the re-
fpe@ive Pole, and Night at the op-
pofite Pole. This 1s allo evidently
fhewn upon the Globe, being placed
fo, as that its Equator and Horizon
become parallel one to the other.

It remains to obferve in refereice  27.
to the Eqrmmr that a Revolution ﬂfﬂ“’f"
“thereof 1s the Meafure of a  (]|)the roua.
Nuchtlemeron, or the Space of 24 ' tke
Hours. Accmdmglv whilt any, I‘Ij’:’cf Z

Point of the artificial Equator moves themeron,
ot of 24
Holird.

(’1|J Ic is a Greek Word z’"gmf}unu the Space of one
Day and Night taken rogecher.

I 2 from
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from the artificial Meridian round to
the {ame Side of the faid Meridian
again ; the Index, which 1s faftned
to the north Pole of the Globe, will

move quite round the Hour-circle

faftened upon the Meridian about the
faid Pole. And by comparing . the
Motion of the Equator with that of
the Hour-Index, it will fenfibly ap-
pear, (if the Globe be made true)
- that as the whole Circumference of
the Heavens, divided into 360 Parts,
called Degrees, pafs under the Meri-
dian of any Place in a Nuchtbemeron
or 24 Hoursy fo 15 Degrees of the
Circumference of the Heavens pafs
under the fame Meridian evéry Hour.
For according to the Rule of Propor-
tion, as 24 Hours, are to 360 Degrees,
fo 1 Hour, isto 15 Degrees.
»g.  Procced we'mext to obferve in re-
7he Zodi- ference to the Zodiack or Feliptick,
ack, why that, the Reafon, which induced the

divided in- S ST
e cwelve Old  Affronomers to divide it into

signs, and yelye Signs, 1s thought to be' (¥) prin.-

each Sign
~ fnto Thirty
Degrecs.

(*) Some conceive the Reafon to have been, becaufe
the Number Twelve has many aliquer Parrs,

cipally

1
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cipally this ; wviz. becaufe the Moon
goes twelve Times round the Zodiack,
whilft the Sun goes once. And for
the like Reafon it feems to be, that,
whereas one Revolution of the Sun
round the Zodiack, is called the Solar
Year, there are reckoned twelve Re-
volutions of the Moon round the
Zodiack to make up the Lunar Year.
Laflly, The Reafon why each Sign of
the Zodiack was dlftmguifhed into
thirty Degrees, feems to be this, be-
caufe the Moon always overtakes the
Sun in (f) abour thirty Days after

- fhe has left him.

And becaufe the Sun graditur, i, e. o,
goes, In a Day and Night or 24 Degrees,
Hour’s Space, near HpOERLs of thefe’j}”é‘ 4
thirty Parts of a Sign 5 hence the faid
Parts are thought to be ftiled by the
' Latins, Gradus, and {o by us, Degrees,

And from the Circle of the Zodiack,
or more particularly of the Ecliprick,
came this Name to be transferred to
the like Divifions of all, not only
aftronomical, but alfo other - mathe-

matical Circles.

| (1) See Chap. 4. St 3.
| I 3 Agreaebly
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30 Agreeably to the 12 Signs of the
How 1o Eclipeick, the Solar Year is alfo divi-
{’;jf,}f’ "¢ ded into twelve Months, called Solar
what Sign Months ; each being the Space where-
arfrers 0 i the Sun goes through a Sign, and
each Ca- e
endar 10 containing almoft 30: Days. How
Mooth.  thefe Solar Months firictly fo cal-

led, anfwer to-the common Calendar
Months, or (which amounts to the
fame) what Degree of the Ecliprick
the Sun is in each Day of the 12 Ca-
lendar Months, is to be feen on the -
upper Surface of the broad wooden
Circle of the Globe commmonly called
its Horizon ; for thereon the 12 Signs
of the Ecliptick, and the 12 Calendar
Months are {o placed, both according
to the Fulian and Gregorian Account,
as that the Days of thefe may duly
anfwer to the refpective Degrees of
thofe, .

(. In reference to the 12 Divifions of
he Divi. the Ecliprick on the Surface of the
fime of the Body of the Globe, it is to be obfer-
or Eclip. ved, that neither the Conftellations
Hes e ds themfelves, nor their Names, but
HZ}’E;TI:’; their Chara&ers fhew, which Divi-
Conftella- fion of the Ecliptick is efteemed re-
Signs ipectively to belong to each Sign, or
fhem- okt R TR £ A gocs
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goes under the Name of each Sign.[eives, but
Thus the Chara&ter y is placed at 2"
the Beginning of that Divifion, which gers.
1s efteemed to belong to Aries; and

the faid Divifion of 30 Degrees be-
tween v and W, 1s that which is de-
noted by.the Sign of Ares ; whereas

the Conftellation fo called, 1s now,
oreat or moft Part of it, out of that
Divifion ; and the Word dries is
athx’d to the faid Conftellation al-
moft at the End of the faid Divifion.

So the Divifion between m and <, is

that which is denoted by the Sign of
Gemini, though the Conftellation fo
called, is almoft entirely out of that
Divifion, and confequently, the Word
Gemini aftixed to the Conftellation.

The Reafon hereof is this. The 32,
Conftellations themfelves (||) conti- fﬂfh’m
nually (though very flowly) changing ;. *™
theirYSEtuatif%n n }{he Zg?affﬂﬂk 0%' g
cliptick, in Conformity thereto, con-
tinually to change the Names of the
feveral Divifions, would create great

() To what this Change of Situation is owing
really, is obferved, Chap. 7. Sedk. s.

I 4 Contufion
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Confufion in Affronomy ; toralmuch
as it would make it an intricate Mat-
ter rightly to diftinguifh what Parts
of the Zodiack belonged to the feve-
ral Signs in different Ages of the
World, Wherefore to avoid f{uch
Confufion, it has been with great
‘Prudence judeed Expedient, not to
make any Change as to the Names of
the Divifions, though the Conficlla-
tions themfelves do in Procefs of
Time change their Places ; but al-
ways to look on that which is efteem-
ed the firlt Divifion of the Zodiack as
belonging to Aries, at leaft to let it
go always under the Name of Aries,
(and fo of the reft) though that Con-
ftellation it felf (and fo Gf the reft).
have now fo changed their Situation,
as to be moftly, or in great Part out
of the relpective Divifion; and will
in Procefs of Time be remg}vﬁé far-
ther and farther from it.

23. Befides the Circles hitherto menti-
of the  oned, there are ufually drawn on the
jﬁf}i ¢ Surface of the celeftial Globe, twelve
fles of the other Circlesy f{ix whereof crofs per-
Globe, viz. pendicularly the Ecliptick between its

Signs, the DIhEI’ fix crofs perpendicu-

larly
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larly the Egquator at every like (viz.
30 Degrees) Diftance, beginning to
reckon from the firft of Aries.

The fix former are called Circles of 34
Latitude, becaufe that Arch of {uch a7k /i

; ; N T Circles of
Circle, which is intercepted between Laitude.

any Phenomenon or Point of the Hea-

vens and the Ecliptick, is the Mea-
{ure of the {aid Phanomenon’s or Point’s
Latitude, z. e. Diftance from the Ee-
liptick northward or fouthward. For
the Ecliptick being the Circle in the
Heavens of principal Regard, there-
fore, by it the Heavers are diftin-
gutthed into two Hemifpheres, one
northern, the other fouthern.
By the fame Circles is alfo meafu- 35.

. red th(’: Lﬂﬂgf_ﬁﬂdﬁ {]f an}r Pbﬂﬂﬁ?ﬁgﬂan Which are

al )"EJ' f?fr»

. or Point in the Heavens. For by theclesof

. Help of thefe Circles, any Phenome-"o"gitude,
. mon_in the Heavens is referred to the

\ Ecliptick, the faid Pbaenomenon being

3
3

e T

underftood to be in that Point of the
Ecliptick, which is interfeGted by f{uch

- a Circle paffling through the faid Fhe-
-nomenon 3 and the Aich of the Eclip-
. zick between the firft of Aries and

the faid Point of Interfe@ion, is the
Meafure of the {aid Phenomenon’s
Longitude,
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Longitude, or Diftance from the firfk
of Aries reckoned according to the
Series of the Signs.

26. By the fix other Circles, any Phe-
andfix  nomenon or Point in the Heavens is
Declinai. referred in like Manner to the Equa-
on; amog tor s and they are called Circles of
fbf’f:,,‘;"’ Declination, becaufe that Arch of
Colures, fuch a Circle, which is mterceptedi

? between the f{aid Pbenomenon and |

Equator, is the Meafure of its Decli-
nation, z e. of its Diftance from the |
Eguamr northward or fouthward.
Among thefe Circles, the two of chief |
Note zre the two ("‘) Colures 5 one |
whereof crofles the two Equma&ral
Points, and is therefore called the |
.Equfnaéfiezl Colure ; the other crofies
the two Solffitial Points, and is there-
fore called the Solftitial Colure.,

37.  And thus we have defcribed the
The princi- feveral Circles, and more remarkable
”;ﬁ;"“‘“ Points of the celeftial Globe. It re-
Globe, ufu- aINs to obferve, that of all the fore-
':i*’i”‘f{"” mentioned Clrcles thefe are ufually

and d;ﬁm
guifbed in-’ A

o fix g;ea- (*) The Importand Reafonof cthis Name is not
TEr, ana  well accounted for by any Write nof Affronomy, as I
four lefler 3

know of.

]
€ircles, i § ﬂCkDHﬂd
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reckoned the ten principal Circles of
the Globe, viz. the Horizen, the
Meridian, the Equator, the Zodiask
or Ecliptick, the two Colures, the two.
Tropicks, and the two Polar Circles.
And thefe are diftinguithed into gres-
ter and Jeffer Circles 3 the fix former
being greater Circles, as being con-
centrical with the Globe it felf, and
fo dividing, each of them, the Globe
into two Hemifpheres or equal Parts g
the four latter being lefler Circles,
as being not concentrical with the
Globe, and fo dividing, each of
them, the Globe into two unequal
Parts.

All the ten Circles laft mentioned, ;
are ufually drawn on the terreftrial of7pe rer-
Globe ; as alfo Circles crofling per- reftrial
pendicularly the Eguator at every ten®*"
Degrees, and other Circles running
parallel to the FEguator at every ten
Degrees. The former are called Cir-

. cles of Longitude, the latter Circles

or Parallels of Latitude ; foralmuch

as thofe ferve to fhew the Longitude

of Places, (i. e. their Diftance from

{fome one of the f{aid Circles taken at
Liberty, and commonly called the
1 ' firft
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firlt Meridian, all thefe Circles of
Longitudes hemg alfo  Meridians 3)

thefe ferving to fhew the Latitude of

Places, or their Diftance from the
Egrmrar Befides thefe Circles fore-
mentioned, there are alfo ufually
drawn on the Surface of the terre-

ftrial Globe, Rumbs, i. e. Circles
crofling one anotber in fome certain

Points of the Globe, where there is a
Vacancy, and reprefenting. the feve-

ral Winds, or 32 Points of the Com-

pafs, fet down alfo on the outward

Rim of the Horizon, both of the ces

leftial and terreftrial’ Globe. But

the main Difference between thefe

two Globes, 1s this, that on the Sur- |

face of the celeftial Globe are deferi-

bed the Conftellations, and other fix-

ed Stars in their due Situation; on

the Surface of the Terreftrial Globe

are defcribed the feveral Parts of the

Earth and Sea in their due Situation.

b gg,' Proceecd we now to the Ufe of the
wation eon celeftial Globe, or to fhew how the
;;}’”E the diurnal Phanomena of - the celefkial
petween  Lights are reprefented thereby. For
the nacural the clearer Apprehenfion whereof it
ARRE s requifice to Dbfﬂrvc that there
Is
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is this Difference in general between rances of
the natural Appearances of the cele- ﬂ*_{f;if;
ftial Lights, and the artificial Repre- and the ar-
fentation of them by the Globe, iz, tificial Re-
that the f{aid celeftial Lights do natu- e
rally appear to us as in the Concave or ¥ ”’f
inner Surface of the Heavens, where-'é;;aﬂd
as they are reprefented upon the Con-
vex or outer Surface of the celeftial
Globe. Wherefore to make the ar-
tificial Reprefentation to anfwer more
exaly to the natural Appearante,
either the Speftator muft be con-
ceived to be placed within' the cele-
ftial Globe at its Center, and the Bo-
. dy of the Globe to be tranfparent
like the Heavens, and in fuch a Pofi-
- tion of the Lye, the celeftial Phano-
mena on the Surface of the Globe

will appear to the Eye in a concave
Surface, as they do naturally; or elfe

the Speﬂitur 1s to be conceived as
placed without the comcave or inner
- Surface of the Heavens ; and confe-
quently as viewing, from fom:where
above, the correfpondent convex Sur-
face of the Heavens ; and upon fuch
a Suppofition, the celeftial Phenome-
® #nz would naturally appear to us 1n a

Convex
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convex Surface, as they are repre-
fented by the Globe. Now we being
placed upon the Convex, or outer
Surface of the Earth, and the feveral
Parts of the Earth and Sea being re-
prefented likewife on the convex Sur-
face of the terreftrial Globe ; there-
fore there is an exad Agreement in
this Particular between the natural-
Pofition of the feveral Parts of the
Earth and Sea, and" their artifi
cial Reprefentation by the terreftrial
Globe, without the Help of any fuch
Fi&tion, as has been afore obferved
requifite, to adjuft the natural Ap-
pearance of the celeftial Plhanomena,
to their artificial Reprefentation by
the celeftial Globe.

G H A0
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Of the more ufeful Problems (ol-
frved by the Celeftral Globe_f

e

PR OB EEM L

To find the Sun's Place in the
Ecliptick. for any Day given,
¥, 200k, 3. Old Style.

N the Fulian Calendar (placed next

to the Ecliprick) on the Horizon-
tal wooden Circle of the Globe find
the Day given, to which adjoins the
Degree of the Ecliptick, where the
Sun is that Day. Thus to O&. 13,
- adjoins the firft Degree of Scorpio, the
. Sun’s Place for that Day-

The Sun’s Place being thus found by the Edip-
tick on the Horizon, the fame Degree of the Ecliptick
on the Surface of the Globe is to be taken, in order |,

| to folve any of the following Problems.

P R O-
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PR OEBLEM 1L

To find the Sun’s Declination af
any Time grven, v. gr. Olf.
T3P Old Style. |

Aving (by Problem 1.)found the
Degree of the Ecliptick, where-

in the Sun is at the Time given, bring
the faid Degree to the graduated Edge
of the sderidian of the Globe ; the
Degrees of the faid Meridian, inter-
cepted between the Eguator and the
Sun’s Place, fhews the Sun’s Declina-
tion. Thus, O&. 13. the Sun is in
the eleventh Degree of the fouthern

Declination. _

As in this, fo in the following Prolilems, by
bringing any Point of the Globe to the Meridian, 1s
underftood the bringing it to the graduated Edge of the
Meridian of the Globe, as being that whieh reprefents
the true Meridian

In like manner, the Latitude of a Place is
found upon the rerreftrial Globe, by bringing the
Place to the graduared Edge of the Meridian, and
reckoning the Degrees of the Meridian between the
Place and the Equator. For as the Diftance of any-
Poinr in the Heavens from the Equator is Aflrommical
Declination, {o the Diftance of any Point on the aErch
from the Equator is Geographical Latitude. Which is
requifice to be here kaown, forafmuch as alchough,
the two foregoing Problems refpett indifferencly «/f
Laticndes and Placesy the following Problems refpeck
only particular Places, the Phenomena relating there-
to varying according to the differenc Laricude of
Places. PR Q-
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PROBLEM IIL
To re&@fy .the G!aée to any s

titude given.

OV E the refpeftive Pole (viz.
Y1 the north Pole, if the Latitude
iven be northern; the fouth Poie
if fouthern) above the Horizon, till
there are fo many Degrees of the Me-
ridian between the faid Pole and the
Horizon, as anfwer to the Latitude
given. Thus the north Pole being
elevated 51 Degrees and an Half, the
Globe is reftifyed for the Latitude of
London.-

K "~ PRO-
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PR O BLEM LV,

To find what Stars never rife,

or wever ﬁr in any Place or
Latitude given.

HE Globe being (by Problem 3.)

retifyed to the  Latitude gi-
ven, fuch Stars as go not under the
Horizor of the Globe, during its
whole Revolution, they never et
in the Latitude given. And fuch
Stars as rife not above the Horizon
of the Globe, during its whole Re-
volution, they never rife i the
Latitude given. Thus the little ‘Bear,
the Dragon, Cepheus, and Caffiopeia,
never fet in the Latitude of London ;
as alfo the great ‘Bear, except the
lower Part of its right Foot., On the
other hand, the Peacock, the Indian,.
the Toucan, the Hydrus, the Dorado,
the Chamsleon, the {outhern Triangle,
the ¢4pus, never rife in the Latitude
of London.

PR O-
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PROBLEM V.
To rectify the Globe, [o, as that

it may be rmd) duly to repre=

{fent the. diurnal Phanomena,
at any Place, and Time given;
v. gr. at London;, Off. 13.
Old Seyle.

T HE Globe being retifyed (by
Problem 3.) to the Latitude of
the Place given, bring the Sun’s Place
in the Ecliptick for the Day given
(found by Problem 1.) to the Meris
dian, and make the Hour-Index to
point jut to 12 on the Hour Circle.
The Globe in fuch its Pofition will
attually reprefent the Pofition of the
Heavens, in Refpect of the Place gi-
ven, at the Nvoz or 12 a Clock of
the Day given. And confequently
by the due Motion of the Globe,
may be reprefented the Pofition of
the Heavens, in Refpet of the Place

i given,
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given, at any other Part of the Day
given.

Thus the north Pole being elevated
s1: Degrees, which 1s the Latitude
of Lozaon, and the firft [ Degree of
Scorpio (which is the Sun’s ~ lace, O&.
13. Old Style,) being brought to the
Meridian, the Globe will reprefent
the Pofition of the Heavens in Re-
{pet of London, at Noon, OF. 13.
Old Style; that is, fuch Stars as are
at or near the Meridian ovr Horizon
(&c.) of the Globe, will then be re-
{peCtively at or near the Horizon
(&c.) of London. And confequently
by the due Motion of the Globe,
may be reprefented the Polition of
the Heavens in Refpect of London, at
any other Hour of the fame Day ;
and thereby may be found the Time
of the Sun’s Rifing or Setting, €9¢.
that Day, as is fhewn in the follow-
ing Problems. Only it mult be re-
membered, that in Order to {olve
fuch Problems, as relate to the Time
of any fuch Phgnomenon, the Hour-
Index muft always be put exaltly to
12 on the Hour-Circle, before the
Sun’s Place be moved from the Meri-

dian ;
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aiany; and alfo fpecial Care muft be
taken, that the Hour-Index moves
duly round with the Body of the
Globe. '

PROBLEEM. VI

o find the Time of the Sun's
R._ffﬁrzf and Setting, and its
Amplitude, at amy Place or

T 1ime g1ven.

HE Globe being (by Problem 5.)
duly ordered and prepared,

turn the Globle, till the Degree of
the Ecliptick, wherein the Sun is for
the Day given, comes to the Eaft Side
of the Horizon;, the Hour-Index will

E33

then fhew upon the Hour-Circle the |

Time of the Sun’s Riling: and the
Degrees of the Horizon, Intercepted
between the true eaft Point, and that
Point of the Horizoz the Sun’s Place
| comes to, fhew its Morning o4us)ii-
K3 tude,
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tude, this being the Diftance of the
Point of the Horizon where the Sun
rifes, from the true eaft Point of
the Horizor. Inlike manner, the
Degree of the Ecliptick, wherein the
Sun is, being brought to the welt
Side of the Horizon, the Hour-Circle
will {hew the Time of the Sun’s Set-
ting ; and the Degrees of the Hori-
zon, Intercepted between the true
weft Point, and that Point of the Ho-
rizon which the Sun’s Place is brought
to, thew its Evening eAmplitude, or
how far the Sun fets diftant from the
true welt Point, Where it is to be
noted, that the Sun fets {o long be-
fore or after fix in the Evening, as it
rifes after or before {ix in the Morn-
ing; and in like manner, the Sun
fets fo far diftant (northward or
{outhward, according to the refpec-
tive Time of the Year) from the true
weft Point, as it rifes from the true
eaft Point,

Thus 1t will be found by the Globe,
that at Lomdon, Oft. 13. the Sun
rifes much about 7, and fets much
about § a Clock; as alfo, that its
edmplitude is 18 Degrees, the Sup

| ' rifing
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rifing fo many Degrees to the South
of the true eaft Point, and fetting f{o
many Degrees fouth of the weft
Point.

The Time of the Sun’s Setting, be-
ing doubled, will give the Length of
the Day; and the I'ime of the Sun’s
‘Rifing, being doubled, will give the
Length of the Night. Thus, Oct. 13.
the Day in the Lartitude of Lonavan,
15 much about ten Hours long; and
the Night much about 14 Hours

lgng.

PROBLEM VIL

To find the Time of the Sun's
Rifing and Setting by #s Al-

cenfional Difierence.

- HA T Degree of the Eguator,

which, reckoned from che Be-

ginning of eAries, riles or fets with
K 4 t!

L
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the Sun in a right Sphere, is called
the Sun’s right eAfcenfion. And that
Degree of the Equator, which, ree-
koned in like manner, rifes or fets
with the Sun in an oblique Sphere,
is called the Sun’s obligue Afcenfion.
And the Difference between its right
and oblique Afcenfion, is called its
afcenfional Difference. |

The oblique Afcenfion of the Sun,
is found (the Globe being firft reti-
fyed by Problem 5.) by bringing the
Sun’s Place to the Eaft or Weit Side of
the Horizon, and there noting what
Degree of the Eguator comes to the
fame Side of the Hourizon, together
with the Sun. The right Afcenfion
of the Sun, 1s likewife found by (put-
ting the Globe into a right Sphere,
and then noting what Degree of the
Equator comes together with the Sun
to the fame Side of the Horizon
or -more readily and without chang-
ing the Globe from an oblique 1nto a
right Sphere, by) noting what De-
gice of the Eguator comes up to the
Mervidian , together with the Sun ;
(for the Egzaior always cuts the Me-
ridian at right Angles, as it does the
! o ' Horizon
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Horizon in a right Sphere ; and con-
fequently, the fame Degree of the
Equator, that would come, together
with the Sun, or any Degree of the
Ecliptick, to the Horizor in a right
Sphere, will come, together with the
Sun, to the Meridian In any oblique
Sphere.) The quantities of the right
and oblique Afcenfion being thus
found , the afcenfional Difference is
found by fubftracting the lefler out of
the greater.

Now the right Afcenflion of the
Sun being that Degree of the Egua-
tor, which rifes and f{fets with the
Sun in a right Sphere, 7. e. to fuch as
live juft under the Celeftial (or upon
the Terreftrial) Eguator, to whom the
Sun always rifes at fix, and fets at
fix ; hence the afcenfional Difterence
(eurned into Time by reckoning one
Hour for every 15 Degrees, and fo
proportionably) fhews how long the
Sun rifes and fets afore or after fix,
according to the Time of the Year.

Thus

137
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Thus the Sun’s right Afcenfion,
O¢ét. 13. is much about 208 ; and his
oblique Afcenfion on that Day in
Refpect of Lozndon, is much about
223; and confequently, the afcenfi-
onal Difference is 15, which anfwers
toone Hour in Time. Wherefore, the
Time of the Year confidered, the
Sun rifes much about an Hour after
{ix. 7. e. much about feven; and fets
much about an Hour before fix, 7. e.
much about five ; agreeably to what
was found by Problem 6.

PROBLEM VIIL

Yo ﬁnd the Sun’s Altitude 4t any
Place and Trme given.

TI—IE Globe being reftifyed by
Problem sth, the Degrees of
the Meridian reckoned from (the South
Side of) the Horizon to the Sun’s
Place, give the Sun’s Meridian Alti-
' tude.
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tude. Thus, Of. 13. the Meridian
Altitude of the Sun at Lowndor, will
‘be much about 27 Degrees.

The Altitude of the Sun 1s found
at any other Time of the Day given,
by turning the Globe (reltifyed alfo
by Problem s.) till the Hour-Index
points to the Time affigned; and
then faftening the Quadrant of Alti-
tude on to the Meridian at the Ze-
#ith; (1. e. at {0 many Degrees from
‘the Equator, as is the Latitude of the
Place given;) and bringing the faid
- Quadrant fo faftened to the Sun’s
Place in the Ecliptick: the Degrees
intercepted on the Quadrant between
the Sun’s Place and the Horizon, {fhew
the Sun’s Altitude at the Time affign-
ed. Thus, 0. 13. the Sun’s Alti-
tude at nine in the Morning, will be
about 17 Degrees in Refpect of the
Horizon of London. And the fame
will be its Altitude at three in the
Afternoon. For it is to be noted,
that at Times equally diftant (before
and after) from 12, the Sun’s Alti-
tude is alfo equal., '

PR O-
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P R:O:Bi-b MidX:
To reprefent the Face or Appea-

rance of the Heavens, or to
fhew the Situation of the fixed
Stars , at any Time of the

Night, 1 Refpect of an
Pks%'ﬁ and Night given. +

HE Globe being rettifyed by

Problem sth, and (by the
Needle) fet fo, as that its cardinal
Points anfwer the cardinal Points of
the Compafs, turn the Globe till the
Hour-Index Points to the Time of
the Night affigned. Such Stars as
appear at or near the Meridian or
Huorizon (and fo of any intermediate
Point) of the Globe, will appear
likewife at or near the Meridian or
Hirizon of the Place given; (and fo
of any intermediate Point in the

Heavens.)

Thus,
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Thus, Ocr. x3. at Ten at Night,
the glorious Conitellation Orioz will
appear on the Eaft Side of the Hori-
zo# of London ; the Star Rigel in the
left Knee of Orion being juft  at the
Horizon ; the three Stars in the fame
Conltellation, called by our common
People the Tard, a little above the
Horizon. About twenty Degrees (on
a vertical Circcle) above the upper-
moit of thefe appears the bright Star
in Taurus, called eAldebaran, and the
‘Bulls Eye; and fomewhat above this
in the fame Conftellation, the Cele-
brated Stars called the Hyades, and
the Pleiades, thefe being in the Back,
thofe in the Forehead of Tazrus.  Juft
under the Meridian Southward ap-
pears the Star called Awdromeda’s
Head, and at or near the Meridian
the Conftellations of [:::&g_"ffﬂ,l)fﬂ, Cepheus,
Pegafrs, &c. Between the Meridian
and the Welt Side of the Horizon ap-
pears the Conftellations of the Sweaz,
Fiorpy, &c. And at or near the Weft
Side of the Horizen, the Conftellati-
ons of Awtinous, Serpemtarins, the
northern Crown, &c.

Hence

141
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Hence it is obvious, that this Pro-
blem is of good Ufe to find out and
know the feveral Conftellations, and
the more remarkable Stars in each
Conlftellation.

PROBLEM X

To fnd the Hour of the Night,
the Altitude of any Star be-

ing given, or fir[t found |
ﬁamf Inftrument fgr that P mz

pof.

" l 'HE Globe being rettifyed ac-

cording to Problem 5. and the
Quadrant of eAltitude duly fixed to
the Meridian, move the Globe till
the faid Quadrant crofs the Star in
the given Altitude; then the Hour-

Index will fhew the Hour of the
Night.

Thus,
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Thus, 0. 13. the Altitude of 4I-
debaran, or the Bull’s Eye is found
to be 27 Degrees, 30 Minutes. . 'Where-
fore moving the Globe till the Qua-
drant of Altitude croffes the faid Star
in 277 Degrees of Altitude, the Hour-
Index will then Point to Ten at
Night.

Here it is obvious, that if the Star
be in the Meridian, then there is
Occafion only to turn the Globe
(rectifyed by Problem 5.) till the faid
Star comes to the Meridian of the
Globe : for then the Hour-Index will
{hew the Hour.

PRO-
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PROBLEM XL

T fud the Be inning of the
(C}'gepaﬁwlﬁm,% e.) Twilight,
or the Time of the Day-break,
at any proper Time of the Tear.

HE Globe being (by Problem 5.)

rectifyed, elevate that Degree
of the Ecliptick, which is diametri-
cally oppofite to the Sun’s Place at
the Time given, 18 Degrees above
the Weft Side of the Horizor ; and
the Hour-Index will fhew the Time
fought. Thus, OiZ. 13. Day breaks,
or the Twilight begins about a Quar-
ter before five at London.

The Reafon of elevating the De-
gree of the Ecliptick, diametrically
oppofite to the Sun’s Place, 18 De-
grees above the Weft Side of the Ho-
rizon, 1s this; becaufe, thereby the
Degree of the Fcii tick wherein the
Sun isat the Time given, is deprefled

18 Degrees below the Eaft Side of
the
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the Horizon. At which Depreflion it
is obferved by Af#ronomers, that the
morning Twilight begins; as alfo,
that the evening Twilight ends at
the like Depreffion of the Sun, under
the weft Sideof the Horizon. Whence
it is obvious, that the Beginning of
the morning Twilight being found,
it 13 obvious to know, when the
evening Twilight ends; this ending
fo much after or before f{ix in the E-
vening, as that begins before or after
fix in the Morning. Thus, 0. 13.
the evening Twilight ends about a
Quarter atter ieven, at Londow, or
any Place in the fame Latitude.

It is to be further noted, that, the
morning Twilight beginning, when
the Sun is 18 Degrees below the eaft
Side of the Horizon ; and the evening

- Twilight ending, when the Sun is 18
. Degrees below the weft Side of the
Horizon, it thence follows, that, du-
ring that Part of the Year, wherein
the Sun’s Depreffion 1s never {0 much
as 18 Degrees, there is no Beginning
of the morning Twilight, or Ending
of the evening Twilight, but one
continued - Twilight from Sun-fetting

L to
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to Sun-riing. Now that Part of the
Year, wherein there is fuch a conti-
nued Twilight in the Latitude of
London, is while the Sun is paffing
from about the fifth Degree of Gem:-
ni, to the twentieth of Cancer, 1. €.
from about the 15th of May, to a-
bout the 7th of Fuly. For during
this Space, the Sun is never deprefled

18 Degrees below the Horizon.

PROBLEM XIL

To ﬁﬂd the Longitude and Laﬁ- |
tude of amy Star given.

I AY one End of the Quadrant of
_, Alatude upon the proper Pole
of the Ecliptick, (viz. if the Star be
in the northern Hemifphere of the
Heavens, upon the north Pole; o-
therwife, on the fouth Pole,) and
the 'graduated Edge thereof upon the

+ Center of the Star, fo will the Qua-

drant cut the Ec/iptick in the Star’s
Longitude,
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Longitude, (i. e. its Diftance from the
firft of Aries,) and the Degrees of the
Quadrant ‘intercepted at the fame
Time, between the Star and the Ec-
liptick will give its Latitude, this be-
ing no other than the Star’s Diftance
from the Ecliptick. Thus the Longi-
tude of the Star called Lucida Lyre,
will be found to be 283 Degrees
and 1its Latitude about 6o Degrees
Northwards.

It 1s obvious, that the Sun, being
always in the Ecliptick, never hath
any Latitude; ard its Longitude is
found without any more ado, than
by computing the Number of the
Degree 1t is in from the firft of
Arzes. Thus, O, 13. the Sun is in
- the 1goth Degree of Longitude, that
being the Diftance or Number of the
firft Degree of Seerpio, where the Sun
then is, from the firlt of Aries.

There are fome other Problems,
which may be folved by the Globe ;
but they being of little Ufe are here
omitted. And fo we arecome to the
Ead of this Aftronomical Treatife,

g wherein

L47!
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wherein are contained fuch Particu=

lars, as {feem more ufeful to be known

by Young Students, efpecially Young

Gentienen, at their firft Inftitution in
eAftronomy.

Bl N 1.8,
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T.HE

PREF ACE

, HE Art of Chroa
nology bas fo clofe
| a Dependance npon

Aftronomy, that it is not
unnfual for Writers of Affrom
nomical Treatifes 1o com-
prife therein a great deal of
what more properly belongs
to Chronology ; and which
therefore 1 have bere laid
< L 4 rogether,



T he Preface.

together, with the other moft
ufeful and eafy Elements of
Chronology, in a diftinit
Treatife from my Aftrono-
my. But the Defrgn both
of the One and the Other
being t{oe [ame, as therefore
[ bave girven my Affrono-
mical Treatife the Title of
The Young Gentleman’s
Aﬂroncnrniyj fol bawe gi-
ven this my Chronological
Treatife the Title of The
Young Gentleman’s Chro-
nology : nothing being bere-
in ufified on, but what res
lates to the common (Civil
or Ecclefaftical) Computa-
tion of  Lime, and to the
gt | 10
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two Celebrated Fra’s of the
Olympiads, and the Build-
ing of Rome, the for-
mer chiefly ufed by Greek
Hiftorians, the latter by R o-

man,
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Of #'Day ; and the Parts of Time
arifing from aDay by Divifion,

viz. Hours and Minutes.

Y (*) Chronology is underftood .,
the Arc or Skill of adjuftingchronolo:

—~ Things paft to their proper8y,=he.
Times. _
Hence Chronological Inftitutions 5

coufift of the Explication of the feve-pifin-
guifh'd intq
— (WO Parcs.

(*) The Word Chronology denutcs.-'Iitcrally in the
Greek Language a Difcourfe or Account of Time, being

compounded of ygy@- Time, and Ay G- a Difconrje
or Account.

ral



2 Of Days.

ral Ports, into which Timein general

is divided; and of the feveral Chare-

{ters, by which particular Times are

. diftinguilhed onefrom another.

Sy 'The feveral Paris of Time are, Mi-
Allotker  yyres - Hours; Daysy, Wocisy Months
Parts of ' D it ?
Time arife and Tears. Amonglt which we fhall
from «  {peak firk of a Day, becaufe from it
fj"gﬁ{é’f’ arifc the other Parts of Time, confi-
on, or Col-dered as they are applied to common
letion.  Jfe. For as Hours and Minutes arife
from a Day by Divifion and Subdivi-

fion; {fo Wecks, Months, and Years

arife from a Day by Collettion, or
reckoning fuch or fuch a Number of
Days together. |

i nﬁ?, By a Day then, according to the
what_pri- Primary (4) Intention of the Namie, is
marily and denoted the Time of Lirht: and in
ey this Senfe it is oppofed o Night, or
the Time of Darknefs. Aad the Sun
. being made to (||) rale the ‘Day, hence

a Day, according to the primary Ia-
_tention of the Name {cems molt pro-

perly and naturally to be determined

(1) God called the Light Days and the Darknefs ke
called Night, Gen. 1. 5. _
(Il) God made two great Lights 5 th: greater Light to
rife the Day, Gen. 1. 16,
by



Of Days. 3

by the Sun’s Rifing and Setting ; and
fo to be moft properly and naturally
defined, the Stay of the Sun above
the Horizon, or the Time between
the Sun’s Rifing and Setting. Agree-
ably whereunto. Night is the Stay of
the Sun below the Horizon, or the
Time between the Sun’s Setting and
Rifing.

But the Word Day is frequently ta- .
ken in a larger Senfe, {0 as to compre- Another
hend alfo the Night, and to denote a 4
whole Revolution of the Sun round pay for 4
the Barth. 'This Sort of Day is moft Nuchthe-
aptly denoted by the Greek Word (¥) T; S
Nucnthemeron. :

The Nuchthemersn may be reckon- 6.
ed, either from Sun-fetting to Sun- Differenr
fetting, as did the Fews and Aﬁbfﬂfﬂﬂj,zigﬁgg g
and as the Italians fill do; or from she Nuch-
Sun-rifing te Sun-rifing, as did thethemeron.
Babyioriansy; or from Mid-day to
Mid-day, as do the Generality of

(*) It isa compound of ww& a Night, and jiuecq ¢
Day. The two-fold Accepranion of the Word Day,
is diftinguithed ufually by the Names of a Natural and
an Artifcial Day. Bur fome calling thar a nactural
Day, which others call an Artificial, hence arifes great
Confuficn 3 to avoid which T judge it beft, wholly to
omit this Diftinition.

Aftrono-
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Aftronomers, and likewife the eArabs
or laftly, from Mid-mght to Mid-
night, as did the old Egypizans, and
W% of this Ifland, together with the
Frencky Germansy and other Eurof éans
flill do. T

I’rt}ceed we now to the Part of
Time, called an Howr. And hereby
is principally denoted the 24th Part
of a Nucitemeron. Now a Nuchthe-
meron being the Space of an entire Re-
volution of the Sun aboiit the Earth,
during which 'the Equator makes alfo
an (4) entire Revolution, hence 1t

- . p—

(1) In ftritnefs the Equator makes fomewhar more
than one Revolution, during a Nuchthémeron ; viz. fo
much more as anfwers ro the Sun's appartntfprcpcf
Motion in the Ecliprick during the faid Space of Time.
Now this Overplus being various, wiz. 57 Minutes in
the Sun’s Apogee; and 61 Minuees in its Perigee; hénce
Aftronomers take the M-an berween the two fore-men-
tioned Numbers for a ftanding Meafvre through the
whole Year, and fo compute ::%'t to every Nuchtheme«
ron there anfwers 9', 8", and almoft 25'", over and
above a Revolution (or the 360 Degrees) of the Equa-
tor. But now the Difference between the Sun’s Revo-
lution (or a Nuchthemeron) and the Equator’s, when at
greateft, being buc 55 Minures, or a little more than a
Degree, which anfwers but to a lictle more than 4
Minutes in Time, hence it may be pafied over unre-
garded in common Ule ; and the Hour here fpoken of
may be well enough efteemed to anfwer juft to 15
Degrees of the Equator.

CcOomes
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¢omies to pafs, that as the whole Cir-

cle or all the 360 Degrees of the E-
quator anfwer toa whole Nucktheme-

ron, {0 a 24th Part of 15 Degrees of

the Equator anfwer to a 24th Part of

a Nucithemeron, or fuch an Hour.

And becaufe thefe Hours dre all thus
ufually meafured by 15 Degrees of

the Equator, hence they are all looked

on as Egual one to another at all
Times. | Fhe

But the Fews, Greeks, and Romans 3.:

did antiently divide (not the Nuchthe- % Tem-,
mervor into 24 equal Hours, but) the Encé;u};l |
Day, whether loager or fhorter, into Hours:
12 Hours; and {o likewife the Night.
Whence it is obvious, that their Hours
were Unzequal, one to dnothet, except

only at the two (|)) Equinoxes; when

the Day and Night being Equal, their
Hours would likewife be Equal, and

fo the fame as to Extent with our
Hours;, though not as to Denornina<

tiom.

(]l) Hence the equal Hours ufed by us dre fometimes
ftiled Equinoftial Hours ;. and the unequal Hours ufed
by the Fews, ®c. are fliled Temporary Hours, from
their varying in Length according to the other various

Parts of che Year.
M kot
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9. For they always reckoning their
iﬁfwl::le ﬁrﬁ Hour qf the Day from_ the Sun’s’
Homs an Rifing, which at the Equinoxes an-
fwer vo our fwers exattly toour fix a Clock in the
common Morning, 1t follows that their firft
nrs:  Hour of the Day muft anfwer at the
Woich 0b- Fquinoxes to our feven a Clock in the -
Jeru ition . :
iwofwe Morning ; and confequently their
fos under- third Hour to our nine a Clock in the
Snhé . Morning ; their fixth to our twelve a
Hiftory. Clock at Noon their ninth to our

three a Clock in the Afternoon, €d¢.
And although there is not {o exalt a
Correfpondence between the Hours
ufed by them and us, at other Times
of the Year, yet the fore-mentioned
Obfervation is of good Ufe for the
beiter Underftanding the {feveral Hours
of the Day mentioned ‘in the Sacred
Hiftory.

1o.  Upon the like Account it is not to
4si alfp be here omitted, that the Fews divie
the Jowilt ded the Night (not only into twelve
of the  Hours, as is afore obferved; but alfo)
?jjs':h;gfﬂ into four Quarters, called Watches,
s, * each Watch containing three of their

Night-hours. Thefe Watches were
diltinguifhed, either by their numeral
Order, whence we exprefsly read in

the
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the Sacred Hiftory of the (¥) Second,
Tnivdy, and (1) Fourth Watch ; or by
fome other Denomination. Thus the
firk Watch is otherwife ftiled the (|))
Head or Beginning of the Watches; the
Second, the (*) Middle Watch, be-
caufe it lafted ull Mid-night ; and the
Fourth, the () Mirning Watch, A-
gain, the Firlt was termed (||) the
Evening ; the Second, Nid-uigit; the
Third, the Cock-crowing ; the Fourth,
the ‘Dawning.

The common Divifion of an Hour ;i
is into Quarters. But Aftronomers, of mi-
and fuch as are more accurate in ac-2Ures
counting Time, divide an Hour into g ﬂf’
fixty Parts, called Minutes; and aDiference
Minute again into fixty Parts, called |
Seconds, as being Minutes of Minutes, ans Gra-
and fo fecondary Minutes. And heredvary 2
it is to be obferved, that the Word ™"
Minute is taken in a double Senfe, ei-
ther to denote the fixtieth Part of an
Hour, which therefore is peculiarly
ftiled an Hovary Minute ; or elfe to
| denote the fixtieth Part of a Degree,

I

(*) Lub. 12. 38. (1) Mt 14, 24, ({)) Lam.
12,10, (%) Fudg. 7.19- (1) Exod. 14 24 (D
Mark 13, 35 ;
| M 2 which
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which therefore may be diftinguifhed
by the Name of a Graduary Minute.
And this Graduary Minute is {ubdivi-
ded by Aftronomers into fixty Seconds,
and alfo each Second into fixty Thirds,
and each Third into f{ixty Fourths,
&c. whereas it is ufual to fubdivide
an Horary Minute only into Seconds.
Now as 15 Degrees of the Equator
anfwer to one Hour or fixty Horary
Minutes, fo one Degree of the Equa-
tor or fixty Graduary Minutes anfwer
to four Horary Minutes; and {0 one
Horary Minute to fifteen Graduary Mi-
nutes. And thus much for the feveral
Parts of Time, which arife from a
Day by Divifion, and Subdivifion.

C-H A F.
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G A Bosdll

Of the [everal Parts of Time,
which arife from a Day by

Collectron 3 viz.Weeks,Months,
and Years.

hich arife from a Day by Cﬂljgf;:ﬂ:;’;ﬂg

le€tion, it is proper to fpeak firft ofcaled.
the Week, not only as denoting the
fmalleft Collettion of Days, namely,
no more than feven; but alfo as be-
ing the moflt Antjent Collettion, as
we learn from the Sacred Hiftory,
whereby we are taught that it was in-
ftituted prefently after the Creation,
and in Memory of God’s creating the
World in f{ix Days, and refling on the
Seventh from all his Works, which be
had made,

The feven Days of the Week are o,
commonly diftinguithed by the Name 7t feven
of the Planets, accounted alfo juft E;’LL;{%
feven according to the Vulgar Syftem, o bence
and placed in this Order from the taketheir
Higheft to the Loweft, viz, Saturn, fommen
i SO M 3 Fupiter, nations.

AMﬁng the feveral Parts of Time, , I
w
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FJupiter, Mavrs, the Sun, Venus, Mer-
ctry, and the Moon. Now the Aftro-
logers fuppofing the fore-mentioned
Planets to prefide or rule over the fe-
veral Hours of the Nuckthemeron ac-
cording to their Order above-menti-
oned, hence denominate each Day of
the Week from that Planet, which is
fuppofed to prefide over the firft Hour
of the Nr¢htnemeron. Whence it comes
to pafs, that the Days are denomina-
ted from the Planets according to the
common Method. For affligning the
firlt Hour of Satwrdey to Satwrs, the
fecond will fall to Ffrpiter, the third
to Mars, the fourth to the Sz», the
fifth to Venws, the fixth to Mevcury,
and the feventh to the Moor. And
{o the eighth Hour will fall to Satura
again, and alfo ‘the fifteenth and
twenty-fecond of the faid Nucbthemes
rorn; and confequently, the twenty-
third Hour will fall to jﬂgter, the
twenty-fourth to Mars. By which
means the firft Hour of the next Nuci-
themeron will fall to the Sum, and the
firlt Hour of the next to the Mooz, of
the next to Mars, of the next tQ der-
cury, of the next to “Jupiter, of the
next to Vewus ; and of the next to Sa-

i
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turn again, and {o through the next
Week as afore. Hence the Days of
the Week came to be diftinguithed in
their Order by the Latiz Names of
Dies  Saturniy, Solis, Lunz, Martis,
Mevcurii, TJovie, and Venerss ; and {o
among us by the Names of Saiuraay,
Sunday, Munday, Tueldav, Wedneliay,
Thuifday, and Friday. For as Satur-
day, Sunday, and Munday, plainly de-
note the Day of Satwrn, the Suz, and
the Moon ; fo Tuefiay, Wednefday,
Thurfday, and Frigay, denote the Day
of Tuifco, Waden, Thor, and Friga,
which are the Ssxsz Names refpe-
Ctively anfwering to Mars, Mercury,
Japitery and Veuus.

It 1s alfo not to be omitted, that, 5,
becaufe the Eafter Week was formerly 7 Days
efteemed the Firft or Principal Week !f #/¢#eck
of the Year; and each Day thereof ,ymates by
was a Feria or Holy-Day; hence the the anci.
feveral Days of the Week were diftin- § ="
guifhed in their refpective Order, a-
mong the Primitive Chriftians, by the
Names of feria Prima, Secunda, &:.

7. e. the Firft, Second, (&c.) Holy-
Day : Sunday, or the feria ‘Prima be-
ing otherwile {tiled by them the Lord’s
| M 4 Day,
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Day, as being the Day of our Lord's
Refurrettion.

_ Hitherto we have {fpoken of a Week

A Weel In its common Acceptation, as it de-

fometimes notes a Week of Days, or feven Days,

:fiﬁ':::ﬂm, But jt is not wholly to be paft by,

Space of that as the Original or Hebrew Word

g:;lf’h which we renger a Week, does lite-

*7%  rally denote only in general a Collecti-

on of Seven, and therefore may be

applied to Years as well as Days, (and

the fame holds as to the correfpon-

dent (*) Greek and Latiz Words,) {0

it 15 a&tually ufed in (+) {fome Places

of the Sacred Hiftory to denote, not

fever Days, but feven Tears. And

in Conformity to the Ufe of the faid

Original Word, our Englifh Word

Week 1s ufed in the faid Places of Sa-

cred Scripture to denote, not # Week

of Days, but a Week of Years, or a

Collettion of feven Years, SRS

- Proceed we next to fpeal of Mouths,

4 ‘*'*’"ﬂ*’; which, as they are of various Sorts,

a0 are called by this one common

salled 2 Name, not by mere Chance, or with-

Moarh.  out any Reafon, bpt by Reafpn of

L e

(*) Hebdomas and Sepiimana. (}) So Dan. &
#4—27e B NE _
; therr
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their all agreeing in fome Relation to
a Month primarily fo called. Now
the () Hebrew Word, to which our
Word Month anfwers, does literally
import the Time from one New Moon to
another; and {o does properly denote
a Synodical Month. And forafmuch
as this Sort of Month is moft diftin-
guifhable by our Senfe, and {o moft
obvious -and proper to be ufed as a
Meafure of Time in the common Af
fairs of Life ; hence it is more than
probable, that, as our Word Mownth
is evidently derived from the Word
Moo, {0 it was primarily intended to
denote likewife the Time from one
New Moon to another, or a Syrsdical
Month. For it is more than probable,
that this Word in our Langua:‘ge (and
{o of the correfpondent Words in all
other Languages) was firft ufed to de-
note that Sort of Manth, which was
firlt obferved asa Meafure of Time.
But now it is nqgt realonably to be

m——

() The Hebrew Word Chodefh (is derived from a
Radix, which fignifies to Renew, and accordingly)
does primarily denote the New HMoon, or the Day of
the New Moon 5 and thence it is fecondarily raken to
denote a Month, being the Space from onc New Moon

go anothet, )
| doubted,
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doubted, but the Synodical Month
was firlt ufed as a Meafure of Time,
forafmuch as it is obvicus to the bare
Senfe, even of the Vulgar and moft
illicerate Perfons.

5. As for the Periodical Month, or the
7h "¢ Time whercin the Moon goes round
Month whyher Orbit, this could not be determi-
caled e ped without fome Obfervation and
Monti.  Geydy; and therefore no doubt was

not taken Notice of, till fometime
after the Synodical Month was ufed..
And confequently it is not to be
doubted, but the Name Month was
applied to the Time of the Moon’s
Periodical Courfe, not primarily, but
fecondarily, or after it had for fome
Time been applied to the Moon’s Sy-
nodical Courfe. And the Reafon of
impofing the fame Name upon the
Time of that, as had been impofed
afore upon the Time of this, was, be-
caufe both Times agree in the general,
viz. as they relate- to the Courfe of
the Moon, and {o may both from the.
~ Mboon be called Months. | |

5. It has been afore (in the Aftrono-
of the dif mical Treatife, Chap. 4. Seét. 2, 3.)
f"e”’ obferved, that the Perodical ‘Month
Lengths of
the syno- confifts of 27 Days and 7 2 Hours d:

an
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and the Synodical Month of 29 Daysdical aud
and 12 % Hours. And the Reafon ofﬂf{,ﬂm‘
this Difference has been there accoun-
ted for. |

It 1s here to be further noted, that, 7-

becaufe during (either a Synodical or 4 0%k
- Periodical) Month of the Moon, thewhat, and
Sun paffes well-nigh through a whole > caled
Sitgn of the Ecliprick ; hence the Time* "
of the Sun’s paffing quite through a
Sign is called a Solar Month, asnearly
anfwering to the Space of a Lunar
Month, efpecially the Synodical Month, .
For as this Sort of Lz#ar Month is a
little above 29 + Days, f{o the fore-
mentioned Suiar Month is almoft 30
= Days; and confequently the Diffe-
rence between them is but about one
Day.

But now becaufe the fore-mention- 8.
ed Solar and Lurar Months do not Civil
confift juft of whole Days, but {}f',ﬂ':fr;,,g
fome odd Hours and Minutes over,wh calied
which cannot be confidered in theMenhs
common Account of Time ; therefore
fome certain Number of juft whole
Days are made ufe of inftead of the
fore-mentioned Aftronomical Months;
but however are called likewife Montbs,

forafmuch as they come as near as can
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be to the faid eAlironomical Months,
from which they are diftinguithed by
the Name of Civil Months, as being
adapted to Civil or Common Ufe.
Thus in the firlt Place, what is moft
commonly called a Month among us,
is made to confif} juft of twenty-eight
whole Days, and fo juft of four whole
Weeks; whence it 1s peculiarly ftiled
the Month of Weeks. 1t'is obvious,
that in Order to render the Computa-
tion of Time from Weeks to Months
more eafy, and fo more fit for com-
mon Ufe, it was neceffary that the
Month fhould confift juft of fome cer-
tain’ Number of whole Weeks: which
being thus neceflary, four whole
Weeks were made Choice of for the
Number, which fhould conititute the
Month; becaufe this Number comes
nearer than any other Number of
Weeks, to the feveral Aftronomical
Months afore-mentioned. * ~*
The ‘Aftronomical Synodical Month
is adapted to Civil ov Common Ufe,
by making the Civil Synodical Month
to confilt alternately of (*) twenty-
(*) A Civil Synodical Monch confifting of thirey
Days, is called Plenws, 1. e. a Full Month ; and aCivil

svnodical Month confifting bur of twenty-nine Days, is
salled Cavms, 1. e an Hollow or Defedtive Month,  °

nine
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nine and thirty whole Days; for 29
-+ 30 = 59 =+ x 2, that is, two
Civil Synodical Months are equal to
two Aftronomical Synodical Months,
omitting in both the odd Minutes.
And confequently, according to this
Method, the New Moon will keep to
the firft Day of every fuch Civil
Month for a long Time together,
when once adjufted thereto. This
was the Month in Civil or Common
Ufe among the Fews, Greeks, and
Romans, till the Time of Fulins Cefar,
and 1s ftill fo among the Turks.

In like manner, the Aftronomical ;y.
Solar Month may be adapted to com-7#e Sotar
mon Ufe, by making the Civil Solar Mk
Months to confift aiternately of thirty un‘f{fﬂrm;}.
and thirty-one Days, excepting one adapted to
Month of the twelve, which {hould ¢*"e
confift of thirty Days every four Years ;ofe
the other three Years it muft confift
only of twenty-nine Days. This is
illuftrated by the adjoining Scheme or
Table of the Solar Months.

Months
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Monchs. Deys. Monchs. Days. Months;  Days.
March 3Y  Quintils 31 November 31
April 30 Sextilis 30 December 30
May 31 September 31 Fanuary 30
Fune 3> Odlober. 30  February 20

And every fourth Year, 30

For according to this regular and uni-
form Method, there wiil be 365 Days
in the twelve Solar Months for three
Years together, and every fourth Year

366 Days, juft as it 1s now.
g2. It is evident . then, that the Civil
7be Solar Solar Months might be thus uniformly
posbs conftituted. And indeed they were
2o be infti- 10 conftituted in the main at firft by
tued, o Julins Cafnr, who brought the Solar
:nggu:: Months into common Ufe among the
Romans, whereas they ufed afore the
Civil Lunar Month, as was () ob-
ferved when we were fpeaking of the
faid Lunar Month. The 'Alteration
was made afterwards, when (as the
fifth Month, which had afore been
called from its Rank, Quintilisy was
new named Fulius in Honour of the
Emperor of that Name; {o0) the fixth
Month, which had afore been called

(1) Se&, xoth of this Chapter;
| from
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from its Rank, Sextilis, was new
named eAngz/tus in Memory likewift of
the Emperor of the fame Name ; "and
not only fo, but (whereas this Month
confifted afore but of thirty Days,
and f{o was a Day fhorter than the
foregoing Month of Tf#iy,) there was
a Day more added to it, that fo the
Honour paid to Auxgaffus might not
feem to fall fhort of the Honour paid
to Juitus, evenin this Punttilio. Now
this Alteration being made as to the
Month of eAuguft, it (according to the
alternate Method at firlt inftituted,
and ftill preferved in the following
Months) made an Alteration in all the
following Months, except Fanucry,
which upon this Alteration {hould
have had but thirty Days according to
the alternate Method primarily infti-
tuted. But this Month being {0 named
in Honour of Janus, eftcemed by the
Romans, the God of Time, on the
like Confideration that it feem’d pro-
per to lengthen the Month of Auguft
by a Day, it might feem not proper
to leffen the Month of January by a
Day; but rather to continue it {till
thirty-one Days long, and to make
Fevruary, which afore was twenty-

nine,

19
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nine, and every fourth Year thirty
Days long, to be commonly but twen-
ty-eight, and ever{ fourch Year but
twenty-nine Days long. And {0 the
Solar Months came to ftand, asthey
do now in our Calendar; (whence
they are called the Calendar Months)
in reference to the Names and Num-
ber of Days affigned to each, fet
down in fhort in the following Ta-
ble.

Months. Days. Months. Days. Months:~ Days;
March 31 Fuly 31 November 30
April 30 Awguft 31 December 31

- May 31 September 30 Fanuary 3t
Fune 35 Olober. 31 February 28

Buc every fourth Year, 29

By comparing this and the foregos
ing Table, will be illuftrated what-
ever has been here faid, either con-
cerning the firft Inftitution of the So-
lar Months among the Romans by Fu:
lins Cafar; or councerning the Changes
that have been fince introduced. And
alfo it will appear, that the whole
Number of Days, contained in the
twelve Solar Months taken together,
hath been all along the fame, wviz.
365 Days, and every fourth Year 366
Days. The former of which Sums his-

the
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the Time, wherein the Sun feems to
pafs through the twelve Signs, (})
omitting the cdd Hours and Minutes,
-and tiie lartér Sum is the Time, where-
in the Sun feems to pafs through the
twelve Signs, addlog thereto the odd
Hours and Mintites which were omit-
ted the three foregoing Years, and {0
many Minutes more as make the faid
odd Hours and Minutes equal to a
whole Day in four Years.

Now as thefe twelve Solar or Ca- 13.
lendar Months make up the Civil So- 4 Twelve:
lar Year in ufe among us  (in which Eﬂ:}’:;
Senfe it is; that a Tweive- Month is ufed # aXear.
by us as an Equivalent Term to a
Year) {fo what has been faid concern-
ing the Sums of 365 and 366 Days
being contaided in the twelve Calen-
dar Months taken together, will be
more particularly explained, when we
come prefently to {peak of the Civil
Year in ufe among us; after that
we have made fome fhort Obferva-
ticins concerning the Year i gene-
ralk

3

(1) See Se&, 1§, of this Chapter.
N By
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14 By a (1) Tear then (the only Part
AYear, of Time remaining to be treated of)
;ﬁﬁ;;;f" is denoted in general a Revolution of
Itispo- g Celeftial Light round the Heavens
perlytaken by (what is efteemed) its proper Mo-
Solar Zear. tion.  Thus an entire (apparent) Re-

volution of the fixed Stars is ftiled the
Great Tear; and the Time wherein
Satunt, Zﬂpz‘ter, and Mars, go round
thewr Orbits, is refpettively ftiled the
Year of Satwran, }ﬂﬁfter, and Mars;
and accordingly the Time of the
Moons going round her Orbit, com-
monly called her Periodical Month,
is fometime ftiled her Year. .Butby a
Year is principally and properly de-
noted the Time, wherein the Sunap-
pears to move round the Ecliptick,
which is 365 Days, § Hours, and ve-
ry near 491 Minutes. |

15.  Now becaufe during the Time of

4 Lunar one Solar Year, there are twelve Sy-

wher.  Dodical Months; hence twelve Syno-

(+) As the Latin Word Annigs primarily denotes 3
Circle (whence Annulus fignifies a Ring) and is thence
taken to denote a Year, as being a Circle of Time,
which being once gone round is begun again ; fo the
Greek Word &yrav7ig, and the Hebrew Word Shanab
is of the like Importance. 2

dical
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dical Months conftitute (what is cal-
led) a Lunar Year; which therefore
confifts of 354 Days, 8 Hours, and a
little more than 48 Minutes. So that
the exatt Difference between the A-
ftronomical Solar and Lunar Year is
10 Days, 21 Hours, and 1 Minute. -

But whereas the Hours and Minutes _ 16.
above the whole Days of ‘a SolarI™ Aftro:
Year, can’t be taken Notice of in Ci- solar Foar,
vil or Common Ufe; therefore thebow .dap-
Civil Solar Year in ufe among us, is St~
made to confift only of 365 Days for mnwp,
three Years together, and every tourth
Year of 366 Days. Namely, whereas
in an Aftronomical Solar Year there
are, above the whole Days, § Hours,
and very near 49% Minutes; there
are added every Year about 11 Mi-
nutes, to make up this juft fix Hours;
and thefe fix Hours amount juft to a

whole Day in four Years. _ 17,
Fach of the three Years confilting 4 Biffex-

only of 365 Days, is called a Common(co

Year; and every fourth Yiear confift- i i
ing of 366 Days, is called a ‘Biffextilefocilled.
or Leap-Tear. ‘The Reafon of its be-

ing called Bifextile is, becaufe the

Day arifing in four Years outof the

fix  Hours afore-mentioned, 1is this
' C'a Year
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Year intercalated, i. e. inferfed into
the Calendar, by reckoning (accor-
ding to the Romam Way, bis [exium
Kub. Martii, i. e by reckoning) twice
the fixth Day before the Calends of
March, which aniwers to our twenty-
fourth of February, But although we
took our Civil Selar Year trom the
Romans, yet we do not imitate them
in this particular, but initead of rec-
koning February- the twenty-fourth
twice, we reckon this Year twenty-
nine Days in February, whereas 1n
common Years we reckon but twen-
ty-eight. Buc although we reckon
not February twenty-fourth twice, yet
we reckon twice the Calendar Letter
always belonging to Febrrary the twen-
ty-fourth; namely £ And by this
means, that which wastheSundayLetter
from Fawuary the firft to I")fbmﬂry
twenty-fourth, will be fo no longer,
but the Letter next before it in the
Order of the Alphabet, will be the Swn-
day cLetter for the remaining Part of
the Year, From which Leap or Change
from one Swnday Letter to another,
this Year came to have the Name of
Leap Tear amongft us.

It
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It “has been afore obferved, that the 18.
Aftronomical or true Solar Year does Tk Ciail
confift of 365 Days, 5 Hours, 4¢+ fﬂf};',':;_‘:r
Minutes. Whereas to adapt it to Ci- eleven Mi-
vil Ufe, the Solar Year is conceived '?’f; )
to confift of 365 Days, and juft fix :;ur?:n Re.
Hours ; (which fix Hours in four fermation
Years make up juft another whole 2’ s
Day;) {fo thot the Civil Solar Year is cavfee
about eleven Minutes longer than the ereb.
true Solar Year. Hence it comes to
pafs, that the Seafons, ' or (which
comes to the fame) the Equinoxes and
Solftices, depending on the true Solar
Year, do not keep always to the fame
‘Time or Part of our Civil or Common
Year, but vary every Year® about
cleven Minutes, (viz, 10%, and 48%,)
and confequently about a whole Day
mm 133 Years, Wherefore from A. D.
325, when the famous Nicene Conncil
was held, to A. D. 1582, wherecin
PO{JE Gregory the XIIL reformed the
Calendar, there was found to have
arofe a Varjation of ten Days; the
Vernal Equinox, which at the Time
of the Nicene Council fell about the
21ft of March, in A. D. 1582, being
found to fall on March the 11th,
Hereupon the fore-mentioned Pope,

' N 3 intending
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intending to bring back the Equinox
to the Time of the Year it fell upon
at the Nicene Council, ordered Ocrober
sth, (in the Year 1582.) to be reck.
oned October 15th, thereby fupprefs
fing ten Days, and making the follow-
ing March y1th to be reckoned March
215¢/; and fo the Vernal Epuinox,
which otherwife would have been
reckaned to fall on March 13th, to
fall on March 21§, as at the Time of
the Nicene Council, And that the like
Variation might not happen again,
the faid Peupe ordered, that once in
133 Years.a Day fhould be taken out
ot the Calendar ; or (which comes to
the fame) that three Days fhould be
taken out every four Hundred Years,
after this Method, viz. whereas, ac-
cording to the Account afore (and
{till by us) ufed, every Hundredth Year
from the Nativity of our Saviour is a
Leu! <Tear ; from thenceforth only eve=
ry fozr Hundredth Year fhould be
Leap-Tear 5 and the other Hundr
Ycars fhould be common Years. :
As the Account afore in ufe, is

oyl thence called the 0/d Style; as alfa
ana New che Julian eAecount or FJulian lear,

Style

W I-'I.:ﬂ :-i'

from’ Julixs Cafar, by whofe Authori.
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ty it was firft introduced among the
Romans, forty-fix Years before Chrift
according to the Common Account by
the Years of our Lord : So this Form of
the Civil Solar Year introduced by the
fore-mentionedPopeGregory, isfrom him
called the Gregorian Account 5 as alfo
from its being (comparatively with the
former Jnewlyintroduced,the Vew-Style.,

And this is ufed in Itely, France, Spain,

and where-ever the Pope’s Authority is
acknowledged ; and as it had been re-
ceived from the fir{t by the Popifh Coun-

tries of Germany, fo towards the End of

the laft Century it was received alfo by

many of theReformed People of Germany,

as to their Civil or Common Account of
Tmme. For as to their Ecclefiaftical
Account, or finding the (Eaftern Moon,

or) Time of Eafter, thefe follow the
Rudolphine Tables of Kepler. 'The Old-

Style 1s ftill ufed by Us of this Iland,

as alfo in Ireland, and by fome otheérs.

. Although' the Calends or Firft of 20.
Fanuaryis now-adays, almoft thorough- % #ke va-
out all' Ezrope, commonly looked on as ginnings
the Beginning of the Year, Whether of the Ci
J#lian or Gregorian; = yet there are ;i,dffﬂ,
fome, who reckon the Beginnimg of riou Couns
it from fome other Part of the Year.
oz Ca "Thus
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Thus the Venetians, Florentines, and
Pifans in Italy, and the Inhabirants of
Triers or Treves in Germany, teckon
the Beginning of the Ycar from the
Vernal  Equinox. The Church of
England, in Conformity to the Anti-
ent Ufage of the Chriftian Church,
reckons her Ecclefiaftical Year from
the Feaft of the Annunciation, com:
monly called by us Lady-Day. And
our Civil Year, according to our Law,
takes alfoits Beginning from the fame
D?/-; though the common People,
and others among us in Matters not
requiring - the Nicety of a Legal
Date reckon the Beginning of our

Year from the ficlt of Fanuary.
oy It has been afore obferved, that the
7he afro- Lunar Year, ftritly or according to
nomical Aftropomical exaétnefs, confifts of
ma » 354 Days, 8 Hours, and a little more
adapredto than 48 Minutes. But to adapt this
f':}':qfﬁf*;)galfo to Civil Ufe, the Civil Lunar
she wan- Y ear is efteemed to confift only of- 354
dring L« whole Days.-.So that the Difference
macdear. b rween the Civil Lunar Year of 354
Days, and the Ciyil Solar Year of
365 Days,  is. an eleven’ Dayss the
toimer beirg {o much fhorter than the
latter, Honce it comes to pafs, that

R (1
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fuch as ufe the Civil Lunar Year,
without any regard to the aforefaid
Ditference, - their Year, fuppofing it
to begin ‘now in Spring, will after
eight Years Time begin in Winter;
and’ after eight Years more in Au-
tuma, and {fo after that in Summer;
and laftly, after abou€ thirty three
Years in all, will begin in Spring a-
gain. Hence it is called Annus Luna-
v Vagus, or the Wardring Lunayr
Tear ; becaufe its Beginning thus
wandeyrs through the {everal Seafons,
and that in the Memory of Man. And
this is the Sort of Year ufed by the
Turks.

Others, though they ufed or ufe 22,
the Civil Lunar Year, yet remedy theof rke
fore-mentioned Inconveniency of ijes™ed Lve
thus changing the Time of its Begin- Luni-So-
ping, by having Regard to the fore-lar Zear.
mentioned Difference of eleven Days,
between the Civil Solar and Lunac
Year ; namely, by intercalating fo
many Months, as the faid Difference
of eleven Days arife to 1n {uch a num-
ber of Years.. By which means
the Lunar and Solar Year are kept {o
adjufted one to the other, as that the
Beginning of the Lunar Yecar will

' _ - keep
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keep in a manner fixed to the fame
Part of the Solar Year. Hence this
Sort of Year iscalled the fixed Lunar
Year; as alfo the Luwi-Solar Year;
and it is ufed by the Fews, and the
Church of Rome in her Ecclefiaftical
Account. ‘And thus much for the fe-
veral Parts, into which Time in ge-

neral is diftinguifhed. ‘

CHAP
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i CH X B '

Of the [everalChara&ters of Time

- in general 5 and parti mlarly of

the Cycle of the Moon, . and
the Epacis. o L

Roceed we now to fpeak of the ;.
feveral Charaéiers, whereby par- The Cha-
gicular Times are diftinguifhed one ;i'jﬁf": of
from the other. = And thefe are either fefi:’!: les
Natural or Inftituted by Men,

The Natural Charatters of Time 2.
are fuch as depend on Natural Caufes, The Nafu-
and are thefe ; viz. New Moons, Full ?:,,ﬂf;m'
Moons, Eclipfes, either of the Sun ' (as Time,whes
they are commonly call’d) or Moon,
the two Eguinoxes, the two Solffices,
the Cycle of the Moon, and the Epaits
of the Moon. All which have been
fufficiently fpoken of in the -foregoing
Treatife of Aftronomy, except the
Cycle and Epaéts of the Moon; which

are therefore to be here explained.

The
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Of the Cycle of the Moon.
The Cycle of the Moon then 1s to

of th: Cy-be eftcem’d a (+) Natuwal Character

cle of che
Bloon.

o A
Of the
Golden
Number,
or Prime.

of Time, becauic it depends on a
Natural Caufe, viz. the Motion of
the Moon: which is fuch, that, after
nincteen Years very ncarly, the New
Moons and Full Moons are obferved
to fall on the fame ANuchtieweion of
the Julian Year, asthey did nineteen
Years afore. Hencé this Cycle is o-
therwife ' termed the Cyeie of ninéieen

Years.

The New Moons being obferved to
fall out thus, they were wont former-
ly to calculate or findout the Timeof
the New Moons (without the Help of
Aftronpmical Tables) after this mans
ner. They obferved, on what Day
of each Calendar Month the New
Moon fell, ineachYear of this Cycle ;
and to the faid Days. they fer refpe-
ttively the Number of the faid Year:
Thus obferving, that the New Moons,
in the firft Year of this'Cycle, fell on
Janiiary 234, February 21/, March 234,

S
T o

b

_(}) Some efteem this, not a Natural, but an Infli.
tnted Charalter of Time. Bur not fo properly, fince
it depends on a Natural Caufe. | % E

i XCo
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&c. they fet the Number 1 to the faid
Days. And in the like manner, obfer-
ving that, in the fecond Year of this
Cycle, the New Moons fell on Fanna-
g 12!b, Februavy 10th, March 12th,

c¢. to the faid Days they fer the
Number 2. And after this Method
they went through all the nineteen
Years of this Cycle; as may be feen
(|l) in the Calendar adjoyning to the
End of this Chronological Treatife.
The Numbers thus fet to the Days,
whereon the New Moons fell in each
Year, are called the Golden Numbers,
either becaufe they were formerly
wont to be writ in Gold, or elfe be-
caufe of their Golden or Great Ufe.
Any one of thefe Golden Numbers is
otherwife called the (*) Prime, be-
caufe the faid Numbers were placed
in the Prime or Firft Column of the
Calendar, as they ftill are in our
Church Calendar, and in the Calen-
dar adjoyning to this Treatife : Or elfe

() As alfo in the Calendar of the Common Prayer-
EBook.

(*) It is called by this Name in the Directions be-
longing to the Tabie for finding Eafter for ever inthe
Common-Prayer Book.

becaufe

33



84 Of the Cycle of the Moon,
becaufe each Golden Number des=
notes Luna Prima, or the Firft Day
of the New Moon, according to
which way of fpeaking the Full
Moon is frequently ftyl’d Lana Quar-
tadecima, as falling on the Fourteenth
day after the New Moon inclufively.
'The Golden Numbers being thus placed,
it was eafy tofind, what Day of any
Month in any Year given the New
Moon would fall upon, it being
known to what Year of the Moon’s
Cycle the Year given anfwered. Thus
fuppofe, A. D. 354, to be the Year
given, which anfwers to the 13th
year of the Moon’s Cycle; and fup-
pofe it be enquired, what day of
March the New Moon fell upon that
Year, I look for the Number 13 in
the Month of March, and find it fet
to the rith Day; whereby is fhewn,
that the New Moon fell that Year on
that Day of March.

: And by this Method the New
#mw 1o Moons could be found with Accura-
_fqnd the cy enough at the Time of the Nicene
Moons ¢ CO#n¢ily ~ forafmuch ‘as the Golden
prefent iy Number did then {hew the Day (7. e.
soe Coden the Nuchthemeron) within which the .

- New Moon fell out. And hereupon
1
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is founded the Rule of the Nicewe
Council for finding Eaffer, of which
more in Chapter 7th. It is here to
be obferved, that the Golden Num-
bers do not now  fhew  the . Days,
whereon the New Moons fall.  For
the Cycle of the Moon is lefs than
nineteen Tulian Years, by 1 Hour,
27 Minutes, ind almoft 32 Seconds.
Whence it comes to pafs, that, al-
though the New Moons fall again
npon the fame Days, as they did
nineteen years afore, yet they fall not
on the fame Hour of the Day or Nuch-
themeron; but 1 Hour, 27 Minutes,
and almoft ‘32" Sooner. And this
Difference arifing in about 312 years
to a whole Day, hence the New
Moons after every 312 Years fall a
whole Day (i. e. Nuchthemeraz){oon-
er. Upon this Score the New Moons
fall now four Days fooner, than they
did at the Timeof the Nicene Council.
Which being obferved, the Day (. e.
the Nuchthemeron, though not the
Hour of it) onwhich the New Moons
fall, may be now found by the Gol-
den Number. For Inftance, I would
know on what Day of Fanzary the
New Moon will fall next Year, viz.

1712.

39
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6.
To fird

Of the Cycle of the Moon.
1712, ‘This, by the Rule delivered
in the following Paragraph, will be
found to be the third year of the
Moon’s Cycle. T look therefore for
the Golden Number 3, and fnd it
(in the Calendar) placed to Fanuary
the 1/, and again to FJannary the 31/,
fo that about the Time of the Nicexe
Council, there Were two New Moons
in the Month of Fanuary, every third
year of the Moon’s Cycle. Whereas,
according to the fore-mentioned Ob-
fervations, each of the faid two New
Moons falling now four Days fooner;
the firft of them falls upon December
28:h of this prefent Year, 1711;
and only the other falls in the {fauua-
vy following, wiz. en Famurry 29th,
1712. '

711: remains now to fhew, how it is
to be found, what Year of the Moon’s

what Year Cycle any given year of Chrift an-

of the
Moni's

Cycle any adding 1 to the given Year of

iwers to. And this is done bgh (E)
rnt,

given Year and then dll"!diﬂg the Sum b}’ 19. If

of Chrift
anfwers .

19 juft divides the Number of the
Year given, then it is the xg9th or
laft Year of the Moon’s Cycle ; if 19

(+) The Reafon of adding 1 is, becaufe the 4r4 of
Chrift began inthe fecond Year of this Cyéle.
does
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does not juft divide the faid Number,
but fomewhat of the faid Number re-
mains over, then the faid Remainder
fhews the Year of the Moon’s Cycle.
For inftance, I would know to what
Year ofthe Moon’s Cycle A.D. 1712
an{wers. And by this Rule I find it
to anfwer to the third Yeac of the
Cycle; for 1712 4 1 being divided
by 19, there will remain 3. And thus
much for the Cycle of the Moon.

Come we next to the Epaéts of the 7-
Moon: It has been afore obferved, g{f{f"ﬂ}g‘
that the Civil Lunar Year 1s eleven rbe soom. .
Days f{horter than the Civil Solar
Year. Confequently, two fuch Lunar
years will be twenty two Days {horter
than two {uch Solar years; and three
Lunar Years will be {horter than three
‘Solar Years by chirty-three Days.
Now {uch as ufe the fixed Lunar
(otherwife called the Lun:-Solar Year,
in order to adjult the faid Lunar Year
to the Solar; as often as the Lunar
Year does . thus come to be thirty
three Days {horter than the Solar, do
intercalate -2 Month of thirty Days
into the Lunar Year ; except only
every 1gth Year (viz.) the lalt year of
the Moon’s Cycle) when the interca-

5 | 0 jated

i

- iy
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lated Month coafifts but of twenty-
nine Days. | o
\Glden Number] Epacts. | By this means the
wr. | Ctvil Lunar and
.. xxi. | Solar. Years are
et kept fo adjufted to-
A1 x{;;i;,_ gether, asthat the
. ‘;’{I. firt Year of the
- - v". 2
Cxvil MOON’s Cycle
.. 1%. |comes not {horter

3 -

. & & B Thoa A

10 . .. -¥X. lof the Solar Year
LR vaiies k3 h l ! D 5
e ." xi1. | than eleven Days;
S o ..xx11 | the fecond Year of
gy - IV- | the faid Cycle not
I i i AV ﬂ'l
16t .. xxvi1| fhorter than twen-
17. .. Sk IK two Days; the
el ‘sxix | third year fhorter

‘ only by threedays,
€9¢. as may be feen in the adjoyning

'Table. Namely, as th¢é New Moons

are are the fame (7..e. fall on the {fame
Day every nineteen years, {o the dif-
ference between the Lunar and Solar
Year is the fame every nineteen Years.
And becaufe 'the faid Difference is al-
ways to be added to the Lunar Year,

‘mnorder to adjuftor make it equal tothe

Solar Year; hence the faid difference re-
fpetively belonging to each ¥ear of
the Moon’s Cycle, 1s called the Efm“?

or
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of the faid Year, 7. e. the: Number
to be added tothe faid Year to make it
equal to the folar Year.

Upon this mutual Refpett between
the Cycle of the Moon, and the Cycle #om 1
of the Epalls, there is founded this fird ‘e
Rule for (|)) finding the Epaét belong- _:I;iﬂmja;{ |
ing to any Year of the Moon’s Cycle. sccording
Multiply the year given of the Moon’s {7 J*
Cycle into 11 ; if the Produ& be lefs counr.
than 30, it is the Epalt fought ; if
the Produt be greater than 30, di-
vide it. by 30; and the Remainder of
the Dividend is the Epa&. Ex. gr.
I would know the Epa& for A. D.
1712, which has been already found
to be the third Year of the Moon’s
Cycle. Wherefore three is the Epatt
i B R e 0 e et o 8
and 33 being divided by 30, there is
left three of the Dividend for the Epa&,

() Namely in refpeét of the Fulian Account. For
in refpett of the Gregorian Accounr there is a different
Mecthod, the Epatt being different. However, the
Fulian Epall being knowa, ir is eafy rhence to know
the Gregorian Epafl. Namely, if the " Fulian Epa® be
greater than 11, Subftra®t r1 fromic : it lels, add 30
to ir, and out of the Sum Subitract 11, and che Refi-
due witl be cthe Gregorian Epatt.  For inftagce ; ic has
been found, chac Three is the Fulien Epatt tor A. D.
1712, Wherefore 3 - ;0—33, and 33—11—"22,
which faft Number (viz. 22.) 1s the Gregorian Epat
for the faid Year, 17:12.

0 2 By
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By the Help of the Epact mag be
in

Tofnd tyfound, what Day of any Mont

the Epaéls,
what Day

any Year the New Moon falls on,

of any ~ thus: To the Number of the Month
Monthin from Mareh inclufively, add the Epaét

any Year
the New y .
aMoon falls than 30, Subftraét it out of 30; if
.greater, Subftratt itout of 6o ; and

an,

]0.

of the Year given ; if the Sum be lefs

the Remainder will be the Day, where-
on the New Mon will fall. N. B. If
the New Moon be {fought for the Month
of Fannary or March, then nuthinf 15 tO
be added to the Epalt; if for Fe ﬂm?
or eApril, ithen only 1 is to be added.
Ex. gr. I would know what Day of
December the New Moon will fall on
this A. D. 1711, the Epa& whereof
is 22. By the aforefaid Rule, 1find 1t
will be December 28th, for 22 4 10=
32, and 6o—32-==238.
The Day, whereon the New Moon

To find the falls, being thus found, it is eafy

Age of the

Hoan,

from thence to infer, whatthe eAge of
the Moon is onany Day given. ﬁnw.
ever, there is a peculiar Rule com-
monly made ufe of to this purpofe,
which is this: Add the Epa& of the

Year, the Number of the Month from \

March inclufively, and the given Day
of the Month all mto one Sum:

~which
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which, if it be lefs than 30, fhews
the Age of the Moon; if it be greater
than 30, divide it by 30, and the
Remainder of the Dividend fhews the
Age of the Moon, or how many Days
itis from the laft New Moon. And
this Method wil never err a whole
Day. For inftance, I would know,
what will be the Age of the Moon on
“December 31/t of this Year 1711. By
this Rule I find, that the Moon will
- then be three Days Old, 7. e. that it
will then be three Days from the laft
New Moon, For 22 4 10 =31 =
63, and 63 being divided by 30, there
will remain of the Dividend 3. And
this exattly agrees to the other fore-
going Rule, whereby it was found,
that the New Moon will fall on De-.
' cember 28th of this Year 17711,

It remains only to obferve, that 1II1.
the Epacts of the Moon are juftly to Efbfgjif'
be efteemed as (*) Natural Charatters are #o te
of Time; forafmuch as they depend Jeemed
on a Natural Caufe, viz.:the Motion gy .

of the Moon. For the Reafon, why

~ (*) This is infifted upon, becaufe the Epaéts are
by fome eftecrued, not Narural, buc inflituted Cha-
ratters,

O3 the
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the Civil Lunar Year is lefs’ than the
Civil Solar (7. e. fulian) Year by
eleven Days, is, becaufe as the Moon
goes round her Orkit, there are twelve
Conjunctions of her and the Sun, (or
twelve Synodical Moriiths, which make
up a Lunar Year) in lefs Time by
eleven Days very nearly, than the
Sun {eems to go once round the Ecli-
ptick. And in like manner, the Reafon
why the Cycle of the Epalts, as well
as that of the Moon, confifts of nine-
teen Years, is, becaufe in that Interval
of Time, the Moon’s Motion has
(much) the fame Refpett to the Sun,
as it had nineteen Years afore. And
thus much for the Natural Charaters
of Time. - 2

CHAP
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CiHyA P IV;
Of the Cycle of the Su-day-

Letter, comm:ﬁn{y called the
Cycle of the Sun.

HE Cycle of the Sun is very im- _ 1.
properly fo called, forafmuch as ?‘;E"S’SH
it relates not to the Courfe of the Sun, inproper-
but to the Courfe of the Dominical lyfo called.
or Sunday Letter ; whence 1t ought to

be called the Cycle of the Sunday-Letter.

It confift of twenty eight Years, for-
afmuch as after every twenty eight

Years, the Courfe or Order of the
Sunday-Letter is the fame, as it was

afore.

The Ufe of this Cycle arifes from 2.
(*) the Cuftom of Afligning in che f}r f.g; "E’,’f‘
Calendar to each Day of the Week, ..
one of the f{irft feven Letters of the

Alphabet ; A being always affixed to

(*) This Cuftom being Arbitrary, hence rhis Cycle
isnot a Natural Charafter, bur of Humane Inftitucion,

O 4 Fanu-
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Of the C)cle of the Sun,
FJanmnary 1/;, whatever Day of the
Week it be; B tofanuary 24, C to
Fanrary 3d; and fo in order G tg
“fanuary 7éb.  After which the fame
Letters are repeated again, 4 being
athxed to Fannary 8th, &c.  According
to this Method, there being 52 Weeks
in ‘a Year,” the faid feven Letters are
repeated 52 Times in ‘the Calendar.
And were there but juft 52 Weeks,
the Letter G would belong to the laft
Day of the Year, asthe Letter 4 does
to the firft; and confequently, that

- Letter, which was at firlt conftituted

the Swunday-Letter, (and the fame is
to be underftood of the other Days
of the Week) would always have been
{fo; and there would have been no
Change. of the Sunday-Letter. But
our Year confifting of s2 Weeks, and
an odd Day over, hence it comes tg
pafs, that the Letter o4 belongs to the

~laft, as well as to the firft Day of eve-
ry Year. For, although every Leap-
Year confifts of 366 Days, and fo of

two Days over 52 Weeks, yet it is
not ufual to add a Letter more, viz,
B, to the End of the Year; but in-
ftead thereof to repeat the Letter F,
¢ gt aud ot which
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which () anfwers to the 24th of
February, and to affix it again to the
intercaéted Day (as has been(*) afore
obferved) which we call February
25th, By which means the faid feven
Letters of the Alphabet remain affixed
to the fame Days of a Leap-Year, as
of a Common Year, through all the
reft of the Calendar, both before and
after. The Letter 4 then thus always
belonging to the firft and laft Day of
the fame Year, and confequently to
the laft Day of the Old Year, and
firft Day of the New ; it thence comes
to pafs, that there is a Change made
as to the Swuday-Letter in a backward
Order, that is, fuppofing G to be the
Sunday-Letter one Year, F will be the
next, and {0 on : which isilluftrated by
the following Table ; where it muft
be obferved, that the great Letter is
the Sunday-Letter for each Year. .

—

:' (+) As may be feen in the Calendar adjoined to the
End of chis Treatife.
(*) Chap. 2. & 17.

December
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December 1711, Jinuary 17:2.
2..0 24! Monday a..¢0 1 |Tuefday
b.:.z2s Tuefday b....2]Wedneday
Ce..26 Wednefday ¢ ooeo5 | Thur/day

d. e+ 27 I ﬂﬂrfgﬂ] 0 e : 4 FHR’#}"
[ 23 1,‘ ﬁiﬂ'ﬂ_}' € awawoh 1 Sﬂihfdﬁ:
f I 29 . sa:ﬁfdftj f . oas 6 Skndﬂ_r
G. ++ .30 l Sﬂ'“ﬂtﬂj g ave s ] Mﬂndﬂj
‘a0 31 | Meniay ad....8) Tuefday

; As from the foregoing Table it is
The0dd evident, how the odd DdE above 52
:E;’}:.,m. Weeks in a Year does make the Suu-
mon Year qay-Letter change from one Letter to
;;fg; “ the next to it 1in a backward Order;
cbangein 10 it is obvious, that were there but
#he Sun-  this fingle Change, Swumaay would be
er " denoted by each of thefeven Letters

every feven Years, and fo the Cycle
of the Suunday-Letter would confift of
no more than feven Years. But now
there being in every fourth or Leap-
Year two Days above g2 Weeks,
hence it comes to pafs, that there is
every fuch Year a double Change
made as to the Swnday-Letter. Name-
ly, as the odd fingle Day above 52
Weeks in a common Year, makes (as
has been fhewn by the foregoing Ta-
ble) the firft Swirday in Fanuary to fhift
from that which was the Swnday Let-
ter of the foregoing Year, to the next

Letter
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Letter to it in a backward Order; fo
the other Day, intercalcated every
Leap-Year after the 23d of February,
(though it makes no Change as to the
Days of the Month, to which the
Alphabetical Letters “refpeftively be-
long ; whichis brought about by the
Artifice of repeating the Letter F
twice, as was afore obferyed ; yet it)
does make a Change as to the Days
of the Week, to which each Alphabe-
tical Letter is to belong for the re-
maining Part of the Year; as is evi-
dent by the following Table contain-
ing the latter Part of February 1712,
being Leap-Year, and the former Part
of MarchSs 1 9dne 35 % '

February. March.
23 ; Sﬂfﬂm’uj igd Sn!md’#_r
24 | F | Sunday 2 | E | Sunday
25 { f ) Monday 3 | £ | Munday
26| g | Tuefday 4 | g | Tuefday
27 | a | Wednefday s | a | Wednefday
28 | b | Thur(day 6| b Thuriday
29 | ¢ | Friday 7 1 c| Friday

As the former Table fhewed, how 4.

it comes to pafs, that G is the Sunday- ;ﬁ::;cr.

Letter for 1711, and F for 1712, at Daymakes

the Beginning of the faid Year, evenadoubie
i : Change

to Febvuary 234; fo this latter Table . sun.

{hews
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day-Lever fhews, how it comes to pafs, that
Leap-Teay, 2fter Felruary 234, not Fas afore, but
E is the Sunday-Letter for the Reft of
the Year. And confequently as the
former Table will ferye to fhew, how
by the odd Day in a common Year,
there 18 made every common Year a
fingle Change as to the Sunday-Letter
{o the latter Table, compared with
the former, will fhew how by - the
intercalated Day of a Leap-Year there
is made after Februzary 23d, in every
Leap-Year another Change of the Suz-
day-Letter, befides the former made
at the Beginning of the faid Leap-
Year; and confequently how there
comes a double Change of the Sxnday-

Letter every Leap-Year.,
5 Now as the Cycle of the Swunday-
ThiaCycle Tetter would have confifted but of

ﬁf«;ﬁi”;f feven Years, had there been only a

eweny- fingle: Change of the faid Letter ; fo,
Zoms. by Reafon of there being "2 ‘double
Change of the faid Letter'every Leap
or fourth Year, it comes to pafs, ‘that
the faid Cycle confifts of four Times
{even Years, 7. e. the Sunday-Létter
does not proceed in the fame Courfe
as it did afore, under twenty-cight
Years; and after that Number of

" Xeats
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Years its Courfe or Order is the fame
as it was afore. Which is 1lluﬁrat¢d
by the following Table;. where it is
to be obferved, that the. firft Year,
and every fourth Year after,  of the
Cycle is a Leap-Year, and therefore
has two Sﬂ#dayl,fttfm appertaining
to it.

A TABLE of the Cy-

cle of the Sun.

1 GF{s BA' 90 DC|13 FEi17 AG|21 CB|2s ED
2 E|6G |ioB 14D |18 F |22 A ]26 C
3D |7 # [t1 A |15C [19E [23G |27 B
4 CI8E |12G [16 B 20D |24 F (28 A

To find what Year of this Cycle any ¢,
given Year of our Lord anfwers to, 7 find rée
and confequently, what is the .szdsz_; e (A
Letter for: the Year given, work thus: any given
To the Year of our Lord given (”) Tear of

add 9, and divide the Sum by 28. Chrift.

() The Reafon of adding 9, is becaufe the Zra
of Chrift began in cthe Tenth Year of rhis Cycle.

any
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any of the Dividend remains, the faid
Remainder thews the Year of the Cy-
cle fought; if nothing remains of the
Dividend, then it is the laft or 28th
Year of the Cycle. For Inftance, I
would know, what Year of the Cycle
of the Sun, A. D. 1712 anfwers to.
By the foregoing Rule I find 1t to an-
{fwer to the 13th Year of the faid Cy-
cle; (for 17124 9 = 1721, and 1721
being divided by 28, there will be
left 13;) and by the Table of this
Cycle I find the Swanday-Letters for
the faid Year, being a Leap-Year, to
be FE, viz. F from the Beginning of
Fanuary to February 234, and after
that E for the Reft of the Year, ac-
cording to the (*) Falian Account.
7o b~ It may not be altogether unufeful
,,be:ﬁ,}, to obferve further, that each of the
of the ~ firft feven Alphabetical Letters always
.;fﬁ‘;j:f (as is afore noted) belonging to the
any month fame Day of each Month in the Year,
fallswpon. hence the two following Englifh Verfes

—

(*) Having found the Sunday-Letter according to
the Fulian Accouar, the Gregorian Sunday Letter will
be the third in a backward Order from the Fulian.
Thus FE being the Fulian Sunday-Letters for 1712,
beinz Leap-Year, CB will be the Gregorian Sumday-

Letters for the fame,
fhew
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fhew by the firft Letter of each Word,
what Letter belongs to the fi// Day
of each Month; the Order of the

Words anfwering to the Order of the
Months thus :

Fan. Feb. March, April, May, Fune,
At Dover Dwells George Brown Efguire
Fuly, Aug. Sept, O&. Nov. Dec,

Good Chriftian Faith, And Dofor Fryar.,

Wherefore the Sunday Letter being
known, it is eafy by the Help of the
foregoing Verfes to tell, what Day of
the Week the firft Day of any Month
falls upon; namely, by confidering
the Order or Diftance of the Letter
belonging to the firft Day of the given
Month xgrom the given Sunday-Letter.
Ex. gr. 1 would know, what Day of
the Week the firft of February 1712
will be, when the Sunday Letter will
be (at that Part of the faid Year) F.
By the foregoing Verfes I know D is
the Letter belonging to February 1ff,
and therefore F being the Sunday-Let-
ter, D. (asbeing two in the Alphabe-
tical Order before F) muft denote
Friday, which is agreeably two Days
before Swnday. ¢

n

it
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In like manner, if it be enquired,
what Day of the Week March 1/,
will fall upon in 1712, when the Suz-
day-Letter will be changed from F to
E. Tt being known by the foregoing
Verfes, that D. is the Letter that be-
longs alfo to the firlt of March, it
follows that, as D is the Letter next
before E, fo March 1/t muft fall on
(that Day of the Week which is next
betore Sunday, viz.) Saturday. |

g It being thus to be known, what

g Dayof the Week the fir/t Day of an
what Dy Month falls upon; thereby may be
g ayCafily known alfo, what Day of the
other Dy Week any other Day of the fame
Lk (5. Month falls upon; namely, by confi-
fids the dering, that the 1ft, 8th, 15th, 22d,
firf) falls and 29th Day of any Month always
“r fall upon the fame Day of the Week ;
and then reckoning, how far diftant
the Day propofed is from any of the
aforefard Days. For inftance, Iwould
know, what Day of the Week March
18th falls upon next Year, viz. 1712.
It being atore known, that the firft
Day ot March will then fall on Satur-
day, it follows, that March 15th will
be likewife on Satwrday ; and there-
tore March 18th (as being three Days
after
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after March 15ti;) will fall on Tuefday,
as being three Days after Suturday.
And therefore, by the Sunday-Letter
and the foregoing Vorfes, may be
found, what Day of the Week any
Day of the Year in general will fall
upon. And thus we have largely
fhewn the Ufe of the Cycle of the
Sun, or of the Sunday-Letier.

P CHAP

K]
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Of the
Iudiction,

Of the Indiction.

- CUHR (A Pt VS

Of the Indi&ion, gmd ]ulian Pe-
riod,

“\HE IndiGion is @' Cycle of fif-
teen Years, which has no Rela-

tion to any Celeftial Motion, but was
infticuted wholly on a Political or Ci-
vil Account, wiz. in refpet to certain
Taxes (asis the molft received Opini-
on) which were to be paid every fif-
teen Years. When this Cycle was
firft infticuted, is not left upon Re-
cord; but it is evident from Hiftory,
that it has been in Ufe ever fince the
Time of Conftantine the Great, or
from A. D. 312. It was ufed both
by the Greeks and Romans, but after
(+) a manner {omewhat different.
The Roman Indittion 1s ftill ufed by
the Pope in his Bulls, €9¢c. And the
Year of the Romar Indi€tion anfwe-

~ (f) The Greek Indiftion begins from the firft of |

September, the Roman Indi®tion from the firit of 7a- |

nuary.  And the formeris ufed in the 485 of Councils, |
and che Novels of the Emperors, ‘

ring
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ring to any given Yedr of Chrift is
found, by (/) adding 3 to the given
Year of Chrift, and dividing the Sum
by 15. The Remainder of the Divi-
dend, ‘if any there be, fhews the Indi-
ction ; if noching remains, then 1t is
the 15th or laft Year of the Indiétion,
The principal Reafon of taking No.
tice GF this Cycle in this Treatife, is
becaufe it conduces to the Under-
ftandiig of the Fuiiam Period, of
which we fhall {peak next. . _
The Sulian Periou is no other than; 2.
a greater Cycle, made up of the three % e Je
fore-mentioned Cycles of the 'MUDH,;riﬂd.E
Sun, aud Iadittien; multiplied one
into the other, and fo confifting of
7980 Years: For the Cycles of the
Moon and Sun, viz. 19.and 28, being
multiplied together make (*) 5323
- which being multiplied again by 15,
. the Cycle of the Indiction, makes 7980,

(Il) The Reafon of adding 3, is, becaufe A. D. 1.
began in the fourth Year of che faid Romdn Ia-
diftion.

(*) This Number of Years, arifing from rhe Cycles
of the Moon and Sun being multipled together, is
peculiarly fliled the Dionyfian Pericd, and alfo the
Vidlorian Period, from Per{ons of che like Names, who
introduced the Ufe thereof.

¥ -2 the
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of the Ju]ian Period.

the Space of the Fulian Period. 1t is
called the Fwlian Period, becaufe it
was adapted by the Author or Inven-
tor of it Jofeph Scaliger, to the Fulian
Year, and its fore-mentioned Cycles.
It is of excellent Ufe in Chronology,
or Diftinguifhing of Times; becaufe
the fame Years of the Cycles of the
Moon, Sun, and Indi¢tion, which be-
long to any one Year of this Fulian
Period, will never fall together again
till after 7980 Years, and confeguent-
ly not as long as the World ftands,
according to the Opinion probably
received concerning (+) the Duration
of the World. And as this Period
will probably not expire before the
End of the World, and thereby con-
fequently may be diftinguifhed the
Times of all Future Events; {0 it ex-
tends backwards (||) before the Begiz-

(+) Namely, That it fhall endure but 6ooco Years,
Of which about g4oco Years being expired before our
Saviour’s Narivity, and fomewhar above 1700 Years
being expired fince, there remains but abour 300
Years more for the World to laft, according to che
faid Opinion.

(I) Namely, Fulian Period 4714, anfwering to
A.D. 1. and our Saviour being Born but absut che
4oooth Year of che World, it chence follows, that the
Fulian Period muft be conceived to commence or be-
gin about 700 Years before the Creation,

?ﬁfﬂg
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#ing of the World, and thereby con-
fequently may be diftinguifhed the
Times of all Paff Events from the ve-
ry Creation. Hence Chronologers do
endeavour to adjuft all other Ac-
counts of Time, and confequently all
Tranfaltions and Events recorded in
Hiftory, to the Fulian Period.

To find, what Year of the Julian _ 3-
Period any given Year of Chrift an- 0%
fwers to, workthus. To the given of rbe Ju-:
Year of Chrift add 4713, (becaufe fo S:F:;;‘ff
many Years of the Fulian Period were any given
expired before A.D. 1.) and the Sum Year of

ives the Year of the Fulian Period ™™
ought. For inftance, I would know,
what Year of the Fulian Period A.Ds
1712 anfwers to. Now 1712447313
—06425, the Year fought of the Fu/:-
an Period.

On the contrary, having the Year 4.

- of the Fulian Period given to find o find
what A. D. anfwers thereto, work ¢ chrift
thus. From the Year of the Fuian anfwers to
Period given, fubftrat 4713, (tor the 77 &7eh,
Reafon above-mentioned,) and the jyianpe-
Refidue will be the A. D. {fouzht. riod.
For inftance, I would know, what A.

D. anfwers to the Fulian Period 6425.

i | P 3 Wherefore
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Wherefore 6425—4713=1712, the
A. D. {ought. _
. If the Year of the Fulian Period gi-
To find, ven be 4713, orlefs than it, then Sub-
 phar Tear fral ' the fame - from 4714, (which
cirift an- 1S the Year of the FJulian Period, that
fwars o anfwers to A. D. 1.) and the Refidue
Zourof the Will fhew, how longafore (the Begin-
JulianPe- ning of the common Computation from
od, ;‘ﬂ the Nativity of ) Chrift the given Year
$71% oF the Fulian Perioa was. For inftance,
' the City of Rome 1s faid to have been
built, 7. P. 3960, 1 would know
therefore, how long it was built be-
fore Chrift. Now 4714—3960=754.
Wherefore Rome was built 754 Years
betore (the Beginning of the common
6. 4ra) of Chrilt.
yofnd the  LTO know what Year of the Cycle
cycle of Of the Sun, Moon, or Indittion, an-
thedun, fwers to any Year given of the Jutian
e ¥ L. " :
vudiction, Fer20.; divide the given Year refpe-
arfwring Eively by 28, “or 19, or‘is.- “The
:;f,’;"zi:’ Remainder of the firft Divifion' will
haa be- - {hew the Year of the Sun’s Cycle ; the
siode  Remainder of the fecond Divifion
will fhew the Year of the Moon’s Cy-
cle; and of the third Divifion, the
Year of the Indition. If nothing re-
mains in each Divifion, then it 1s lﬂfl’?
a
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ia& Year of each Cycle refpettive-
y.
On the contrary to know, what 7.
Year of the Fulian Period anfwers to 4nd rhe
any given Year of the Cycle of the "™
Sun, or Moon, or Indition; multi-

ply the Cycle of the Sun into 4843,

the Cycle of the Moon 1nto 4200,

the Cycle of the Indittion 1nto 6916.

The Sum of the Produtts being divi-

ded by 7980, the Remainder will

fhew the Year of the Julian Period
{fought.

And thus we have gone through 8.
the {everal Charaéters of I'ime, whofe Cycles and
Computation after a certain Number EE;'f;;‘.‘
of Years begins anew ; whence each fed.
of them is ftiled, ¢ither a Cycle, as the
Cycle of the Sun, Moon, and Indicti-
on; or a Peried, as the Julian Pe-
rod,

Pg CHAWP



6o Of Epoch’s or fE.r'a’s.'
CHAP YL

Gf Epoch’s or Ara’s ; and efpe-
ctally of the Zrxa or Year of
Chrift, the Zra of the Olym-

piads, and the /fira .-:_Jf the
Building of Rome.

g E are now to fpeak of thofe
OfEpogh’s Charatters of Time, whofe

or Baas. Computation does not begin a-new

after a certain Number of Years, but
1s ftill continued on further and fur-
ther from their refpettive Heads or
fingle Beginnings. And thefe are di-
ftinguifhed from the circular Chara-
&ers of Time already defcribed, by

the Name of (*) Epoch’s or AEra’s.
2, There are feveral Epoch’s or Ara’s
of it made ufe ufe of, both formerly and at
Chﬁ{f{ prefent, in the feveral Parts of the

gled by Us

and other

Chriftians, - (*) Thefe Words are frequently ufed promifcu.
oufly. Some take an A&ra to denote properly any
continued Computation,and anm Epoch to fignily proper-
1y the Beginning of the faid Computation ; the Greek
Word g¢mon denoting (as it were) a Paufe or Stop in
Time, from whence Time is computed. As to the
Ecymology of XEra, there is no good Account of ir.

World.
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World. That of principal Concern
to us Chriftians is the Ara of Chrift,
or the common Way of computing
Time from the Nativity of Chrift;
according to which this prefent Year
is reckoned the 1711th from the Na-
t1vity of Chrift, or rather from the firff
of January next following the Nativity
of Chrift, according to the common
Computation generally recerv’d in
Chriftendom, or Europe. 'The Ara or
Way of Reckoning from Cori/!, was
firfk inyroduced by one Diomyfius, fur-
named (1) Exigzws, {fomewhat more
than soo Years after Chrift: Since
which Time Chriftians have reckoned
their Years, either from the Birth or In-
carnation of our Blefled Saviour ; where-
as before they were wont to reckon
fome other Ways. According to Dio-
#)fiusy, the Author of the Ara com-

“puted from Chrift our Lord, was con-

ceived on the 8th of the Calends of
eApril (now called Lady-Day) in the
firft Yearof this £ra; and was Born
about the then Winter-Solftice next
following ; that is, Decemb. 25 And
this Account was at firft univer-

i (t) He was fo furnamed from his lirde Stature.

fally

61
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Of the Year of Chift.
fally received among Chriftians-; but
is now a-days ufed only in Ewgland
and Ireland, where not only the Ec-
clefiaftical, but alfo the Civi{ Year, is
ftill reckoned accordingto Law, from
the Feaft of the Anunciation, or Lady-
Day, as it was at firft by Dionyfins him-
felf. Whereas in other Parts of Chri-

flendom, as is afore obferv’d, and even

in England as to common Affairs which
require not a Legal (Ecclefiaftical or
Civil) Date, the Year of Chrilt is
reckoned now a-days, not from the
Annunciation or Lady-Day, but from
the Firft of Fawuary next before the
Lady-Day from which the Legal Date
of our Ecclefiaftical or Civil Year begins.
It is alfo to be obferv’d, that the Com-
mon Account by e4. D. introduced by
the forefaid Dionyfius Exiguuns does not
agree exaltly to the Tvwe Tears of
Chrifi’s eAge. Forafmuch as according
is ereto, Herod the Gréat muft be Dead
before our Saviour was Born, which
is contrary to the Gofpel Hiftory. ‘How
much the Difference between the True
and Common Accountis, the Learned
are not agreed. But I refer that Opi-
nion, which makes the common Ac-

' BN T
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count too Jittle by two Years. So that
whereas this prefent Year is Commonly
efteem’d e4. D. 1711, yet is Traly 4. D.
1713, or the 1713th Year from the
‘?{rtb of Curifl ov Fanuary 1. next en-
uing.

There is alfo ‘another Ara fre- 3
quently made Ufe of by Chriftian fé':af,f,bf
Writers, namely, the Ara of the Word, or
Creation, which is generally agreed to o™
have been about 4000 Years before
Chrift. And becaufe to fay {uch  or
fuch a Thing fell out in fuch a Year of
the World, does not give us fo clear
an Idea of the Diftance of the faid
Occurrence from us, as it does to fay,
that it happened in fuch or fuch a
Year before Chrift; therefore, the Com-
putation from the Creation of the
World begins to be laid afide, even in
Matters relating to the Sacred Hiftory
of the Old Teftament, and inftead
thereof the Occurrences of the Old
Teftament are now a-days computed
by their Diftance before Chrift. Thus
inftead of faying, that the Uriverfal
“Deluge happened 4. M. or inthe Year
of the Wurld, 1646, it is thought
more Inftructive to fay, that it hap-
pened 2294 Years lefore Chrift, t:]ifst

a
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4
Of the
fraof t
Olympi-
piadse

C‘f the Year qf tke.Wnr]d.

laft Manner of Computation giving us

a clearer Notion of the Time when
the Flood happened in refpect of its
Diftance from us. = For we bein
wont to reckon our Time from Chriit,
and fo reckoning this prefent Year to
be the 1711th from Chrift ; when we
are told, that the Flood was 2294
before Chrift, we can fiom thence eafi-
ly gather, that the Flood was about
4oc0 Years ago in refpet of this pre-
fent Time. And on the fame Confi-
derations, it appears to be much the
beft or eafieft and cleareft Way for us,
to compute likewife all Occurrences,
mentioned in any other as well as the
Sacred Hiftory, by their Diftance el-
ther before or after Chrift; and fo to
make the Nativity of Chriff the Uni-
verfal Head or Epoch of all Chronolo-
gy, counting therefrom’ all Occur-
rences either ‘Backward or Forward.
The moft Antient arid Renowned

se Epoch ufed by 'the Heathens' is that of

the Olympicds or Olympick " Games,
which were inftituted by one Iphitus,
in the Fields of Olympia,'’a City or .
Town of the Region Elis in'the Pelo-

ponzefe ; and which lafted five Ddys,

the laft whereof fell on the Full Moon,
which was next after the Summeiﬁsul--
1ce.
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Of the Olympiads.

ftice. = Thefe Games were celebrated
every four Years, that #, there were
three Years between the Years where-
in the next preceding and the next
following Ouympiad was celebrated.
Hence by a compleat Ohympiad, is de-
noted the Space of four Vears; the
Year wherein the Olhmiad was cele-
brated, being ftiled the firft Year of
the faid Ofympiad, and fo on. The
Celebration of the firft Olympiad is
referred to the 3938th Year of the
Suiian Perioa; and confequently to
the 777th Year before Chraffy viz. to
the Calends of ¥y, in the Summer
of the faid Years. Wherefore,

Any Year of the O mjiads being

6s

: 5
given, to find the correfpondent Year 7o find the

of the Julian Peri0a, work thus ; Mul- ]

Tear of the
ulian Pe=

tiply the compleat Ojmpiaas by 4,vied an-
and to the Produ& add the Year (f ig fwering to

-

ny Tear

be given) of the O.mpiad running, .
and alfo 3937, the Sum 1s the Year % Olyme
of the Fuizan Peiioa fought. For In- plads,

ftance, Rome is faid to be built, ac-
cording to Varid’s Account, in the
- fourth Year of the fixth Ohympiad.
Wherefore I multiply 5 (the Number
of the compleat O/ ympiads) by 4,
which makes 2o, and thereto [ add

4 more, (the Yecar given of the Oym-
fmﬂ'



66 Of the Olympiads.
piad running, or 6th Olympiad,) and
alfo 3937. . All which together a-
mounts to 3961, the Year fought of
the fvlian Peviod. -

_ Having found the Year of the Fuli-
e o an Perioa anfwering to any given Year
the corre- Of the 0/ympiass, thereby may alfo
fondent  be found the correfpondent Year (re-
chrin, fpeltively) betore or after Chrift.
Namely, if the Year found of the
?u.fim Period be lefs than 4713, then
ubftra& the fame from 4713, and
the Remainder ‘will fhew the corre-
{fpondent Year before Chrift: But if
the Year found of the Fwiian Period
be greater than 4713, then fubftratt
713 from it ,and the Remainder will
ew the correfpondent Year after
Chrift. Thus, it being found, that
Rome was built in Jwlian Period 3961,
I fubftract 3961 from 4713, and there
remains 752, the correfpondent Year
befare Chrift, wherein Rome was

built. '
5 But if there be no Occafion to find
anotber  the correfpondent Yedr of the Fulian

ﬂf’;:ﬁ"‘f Period, the Year before or after Chrift,
of chrift refpetively anfwering to any ?WEH

anfwering. Year of the Olympiads may be found

olymeick thus. Multiply (as afore) the com-
Year.  pleat Olympiads by 4, and to the Pro-

duck
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du€t add the Year given (if any be
fpecifyed) of the Olmipiad running.

his Sum, if it be lefs than 776, {ub-
ftract it from 776, dnd the Remain-
der will thew the correfpondent Year
before Chrift : but if the Sum be grea-
ter than 776, then fubftra&t 776 from
it, and the Remainder will fhew the
correfpondent Year after Chrift. Thus
I would know what Year of Chrift
anfwers to the fourth Year of the {ixth
Obympiad, wherein Rome was built

according to Varro. Wherefore, (as

afore) sx 4 — 20, and 20 } 4 = 24.
Which Sum being lefs than 776, I
fubftra& it from 776, and there will
remain 752, the correfpondent Year
before Chrift, as was found before by
the other Method.

Any Year of the Julian Period be- 8.
ing given, to find what Olympick Yearﬁﬁnﬁ,
anfwers thereto, work thus: - From olympick
the Year given fubltract 3¢37, andZear an
divide the Remainder by 4, the Quo-i",;;"g’;:;
tient will fhew the compleat O ni- Year of the
piads, and the Fraltion or Rﬂmainderfi‘g:;ﬂf‘
of the Dividend will fhew the Year of
the Olympiad running. If there be no
fuch Remainder, then it is the laft or
fourth Year of the Olympiad running
Ex. gr. 1 would know, what Ohm-
| pick
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%f'fk Year anfwers to F. P. 3961.
rom 3961, I fubftratt 3937, and
there remains 24: which divided by
4, gives 6 in the Quotient, and leaves
no Fra&ion of the Dividend. Where-
fore the Olympick Year fought, is the
fourth Year of the fixth Olympiad.

9 As the Account by the Olympiads
f_.',f,:"":f was, the principal £rs among the
U. C.or Greeks; fo the principal £re among
e Bull- the Romans was, that of the (||)
B.m%c. U C. or Building of Rome which,
according to Varro began Fulian Pe-

riod, 3961, but according to the Fafiz
Capitolini in the following Year; vi%.

Julian Period 3962. Wherefore |

10. Any Year of U C. being given
g'.:fr";}ig*: add tl?erem 3960, and you'll }%age 1:114::jr
Julian Pe- correfpondent Year of the Fulian Pe-
flod g riod, according to Varro’s Account;
ﬁ;’z?ﬁﬂf or add 3961, and you'll have the
Tear of correfpondent Year of the F#lian Peri-
U.C o4, according tothe CapitolineAccount.
On the contrary, from the given

Year of Fulian Period, fubftratt 3960,
and the Refidue will give the Year of

U. C. according to Varro; or fub-

(D U. C, are the Inicial Lesers of Urbs Condita,
and fo are pucto demote in fhore the Building of the

City, viz. Rome,
ftract
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ftra& 3961, and the Refidue will be
the Ycar of U. (. according to the
Capitoline Account.

Fora{much as Rome is computed to 11.
have been buile 732 Years before 0 find the
Chrift ; therefore from 752 fubftradtfo 2.
any given Year of U. C. lefs than tle ter chrift
fame, and the Refidue will fhew the :;’f”’:”"ﬁ
correfpondent Year before Chrift: Or qen rear
if the Year givenof U. C. be greater of U, C
than 752, then {ubftratt 752 from it,
and the Refidue will fhew the corre-
{pondent Year after Chrift. Thus the
Regal State of Rome is computed to
have ended in U. C. 243, to which
anfwers the Year 507 before Chrift:
for 752—245—507. And the Remo-.
val of the Imperial Seat from Rome to
Conflantinople by Couflantine the Great,
is computed to have happened U.

C. 1084, and {0 332 Years after Chrift
for 1084—752=—=332.

As for other Epoch’s or Era’s, they ..
being of lefs Note and Ufe to us, it of stper
will be fufficient to fhew in thi‘t,EPi:Eh’fl
how long before or after Chrilt each of™ “**
them began.

Q, The
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Of Epoch’s or Ara’s,

: Eefore Chrit-
The Deflruétion of Troy,
1scomputed to fall in wich
(*) Fulian Period, 3531, 1183.
and {o the Ara taken
from chence to begin.
The Araof Nabonafjar |
King of Babylon, from the |
Beginning of whofeR eign
the Chalaeansand Egypti-
ans reckoned their Years,
began February 26.F. P. |
3967, and confequently J
The Ara (1) of the
Death of eAlexander the
Great,began Novemb, r2,( 3%%
J- P. 4390, and o

—

747

(") Herein is followe d the Opinion of Dieryfius Ha-
Kearnaffews, and Diodorus Siculiss.

(1) Some diftinguifh between the Alexandrean Zya,
and che Philippean, making che Philippean (fo catled
from Pbhilip Aridews, Brother to Alexander the Great)
to begin from the Death of Alexander, or more exa&l-
Iy trom the 1ath of November following the Death of
Alexander, and o Fulian Period, 43903 and the 4-
lexandrean to begin nor tll rwelve Years after Alex-
ander’s Death, viz. Offober [, Fulian Period. 4402,
This latter &ra is efteemed by fome learned Men to
be the fame wirh the . Fra Seleucidarum, otherwife
called Ara Contraltum, and the Years of the Greeks in

the Books of the Maccabees.
' The
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_ Bafore Chrift,
The Z£ra of the CityY
Antioch,lufed by Enfebius, |
Evagrius, Cedrenus, &c.s = 4q.
began from the Autumn
J-P. 4665, and fo J
The £ra of the Julian
Reformation of the Calen-
dar, began Fanuary 1, . 45
P. 4669, and fo
The £ra Actiaca, foy
denominated from theVi- l
&tory obtain’ by eAuguftus S 30,
over Anthony at Actium,|
began Auguft 29, F. P.
4634, and fo J

After Chrifl,

The Dioclefian /Era,or
Araof the (])) Martyrs,?
otherwife called the £re > 284.
of the eAbiffinians, begang
Angnft 29, A.D.

e

(1) So called from the Multitude of Chriftians chat
fufered Martyrdom in the Didc/efian Perfecucion,

Q2 The

vt
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of Epoch’s or Aira’s.

After Chrift.
The A£raof the Hegiva,
orFlight of Mahomet from
Mecca to Medina,ufed by > 622
the Turks and eArabs, be-

gan July 16. A. D.

The ArvaofTezdegird,
or the Perfian ﬁra,began% 632
Fuly 16, A. D.

From this- Table of the Begin-
nings of the fore-mentioned Ara’s,
it 1s ealy to find out the Year be-
forc or after Chrift, which anfwers
to any Year given of any of the
faid #ra’s, which are computed by

Fulian Years; as are the Era’s of

the Deftruttion of Troy, of the Fu-
Jian Reformation, of Dioclefian, &c.
But it is more difficult to do fo
in refpect of the Era of Nabo-
noar, of Alexander’s Death, and
of the Hegira, becaufe they are
computed by Years different from

the Fuiian Years. It will be fuffi-

cient to our prefent Defign to ob- |

ferve here, that 1461 Nabonafjar |

Years,
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Years, make only 1460 Fulian Years;
and the fame is to be underftood
of the Alexandrean Years, as being

of the fame Kind with the Nabo-
nalfars.

Q"3 CHAP
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1.
The Ni-

Of finding Eafter-Day,
C H-AP VI
Cf the Method to find Eafter-

Day, according to the Nicene
Ride, (as ﬁdf ollowed by our
Church,) by the Help of the
Colden Numlers affixed to the
Calendar. To which 1w ad-
jotn:d  the Roman Method of
Dating, or denoting the Days
of the Month,

Y HE Rule prefcribed by the Fa-
thers of the Nicene Council for

cenc Rule the finding of Eaffer, and which is

for finding

Eafter
Day.

ftill followed by the Church of Eng-
lzid, is thus exprefled in our Common-
Prayer-Book ; (1) Eafter-Day is always

+) It is obfervable that the Nicene Fachers in pre=

{cribing chis Rule did not aék Arbicrarily, but confor=
med themfelves as near as che Difference of Circum.:
ftances would permir, to che Rule preferib’d by God for
obfcrving the Paffover. Namely the Rule for the ‘Fewifb
Pafiover was, thar it fhould be kepe on the Fourteenth
Day.which is much che fame as on the Full Moan of tlie
firft Ecclefiafticai Month call'd Nifan. And the Nicene
Rule for Eaffer is, cthar it fhall be kepr on the Sunday
nexe afrer the Fourteenth Dayior Firft Moon of our Firft
Ecelefiafticai M: ach, or that parr of our March, which
an{wers to the Jewith Month Nifan,

fortes b g i the




of ﬁﬂdmg Eafter-Day, 7%
the firft Sunday after the firft Full Moon
wb}rsz hap frrfry g:ct aﬁ'éf ﬁtbe One and
Twentieth Day of March. And if the
Full Moon bappens upon a Sunday,
Eafter-Day is the Sunday after.

According to this Rule, Eafter-Day 2.
may eafily be found by the Help ot‘ﬁjﬁj‘f
the Golden Numbers (*) duly aflixed pay secor-
to the Calendar, -and by retaining in ding ro 2
Memory, amd applying to Practice, 7, %nn
what has been faid of the Golden of tre Gol
Numbers, and Dominical Letter, Chap. deo Num-
3d and 4th. g

For Inftance, I would know, what
Day Eagfter-Day, will fall upon the
next Year, v7z. 1712. Inorder here-
to, firlt Tenquire what is the Golden
Number for the given Year, and I find
it to be three, according to the Rule
given Chap. 1II. Sect. 6. Then I en-
quire what is the Dominical or Su#day
Letter for the given Year, and (ac-
cording to the Rules given, Chap. IV.

Selt. g. 6.) 1 find that there will be

(*) In our old large Common Prayer-Books, great
Care was taken duly ro affix the Golden Numbers to
their proper Days 5 and rochat End black Lines were
drawn between evety Day of the Calendar. Buc of
late Years no fuch Care is taken, infomuch thac it is
not to be known with any Cerrainty what Days the
Golden Numbers do anfwer toin the Church-Calen-
dars, of late printed wichour fuch blaek Lines.

) . (R tWO
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Of finding Eafter-Day.
two Swnaay Letters next Year, it being
Leap-Year. Of which two Letters,
viz. FE, the latter E will be the Swa-
day Letter after February 234, and {0
that whereby I am to be guided in find-
ing out Eafter-Day.

Now bcecaufe the Full Moon, on
which Egfler depends, is (according
to the Nicene Rule) that which hap-
pens next after the 21/ of March;

and becaufe the faid Full Moon is

- (agreeably to ‘Exod. 12.:6.) to be

cfteemed the 147h Day after its New -
Moon inclufively, (7, e. the Day of
the faid New Moon, being reckoned
the firlt of the 14th, and the Day of
the Full Moon the lail, bhence the
faid Eafler New Moon can never fall
before the gth of March, nor after the
sth of April. Wherefore .1 look for
the Golden Number 3 between Merch
gth, and April sth, and find it pla-
ced to March 31//, which therefore
was the Day on which the . Egffer
New Moon fell at the Time of the
Nicene Council, in the 3d Year of the
Moon’s Cycle: and confequently is
efteemed fo ftill by us. Wherefore the
FEafter Full Mcon (being fourteen
Days after inclufively) will be April
Rl E 130 ;
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13th 5 which being {hewn by the Let-
ter Eafhix’d to ic to be a Swnday, there-
fore, by the Nicene Rule, Eaffer-Day
muft be the Sunday after, wviz. April
20fp.  And in like manner may
Eafter Daybe found for any other given
Year, by the Help of the Calendar ad-
joined to the End of this Chapter; and
confequently Tables may be made,
ihewing the Day, whereon Egffer will
fall, for any Term of Years.

It remains now only to obferve, 3.

that in Order to render the follow- 9f tkeRo-
ing Calendar more ufeful, therein :}%:ﬂ,’%’
1s fet down the Romar Manner ofor denoting
Dating, or denoting the feveral Days ';‘;{.’:f:?‘
of the Year. Where it is to Dbe year,
noted, that the Romaz Numbers
between the Words Kglends, Nowes,
Ides and Calends of the fucceeding
Month, do refpectively refer always
to the following Word. Thus the
Number 1V over-againft FJanuary 24,
refers to the following. Nozes, and
denotes as much as the 4th Day of,
or before the Nones of Fanuary. So
XTI fet to Fanuary 224, denotes the 11th
of, or betore the Calends of Felbruary.

W herefore any Romar Date given,
may be turned into oxr Date, by

25, finding
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Of the Roman Date.

finding in the Calendar the Date
given, (fuppofe 3 Id. Februar.) and
feeing what Date of ours anfwers
thereto, (viz. February x1th.) Andon
the other Hand any Date of ours
being given, v. g. January 3v/l; it
may be turned into the Roman Date,
by finding the Roman Date affixed
thereto, viz. Prid. Kal. Febr.

Fanuary
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' Fanary February.
| =595 ) oo
\Euidcu =] ?’;g I;‘.i.‘c')am’ﬂn1l(ir:mh:ln:n gg*ﬁ §§.R0m3n
amber %ﬁ“%ﬁ te. | [Number. %f‘:- 3 o Datel..,
3 ..|. 1/A |Calend= 1ID — (Calead=
23 IV iL 2(E IV
31 L dargige BRI 10 3lF (I
4D Prid. 118, |. 4G [Prid.
19. | . S|E [Nonz | S|A  [Nonz
8 il -olF VI i5 It 6B WL
7|G VI s..1- 7IC |v
16 . I . 8D |vI
= . b gl IV 12’ oE [V
ofc  I¥ 2. | .idF fiv
13 . i TiE s il 11{G I
2 . b IZIRE e 2P, fo. |-12(A  Prid
12iF  [Idus. 13(B  IIdus.
Y511 141G XIX 18 . 14]IC  [XVI
15]A. [(XVIIL || 4. 15D XV
18 .l 16[Bo SYH 16fE  XIV
T LI191C IXVI IS 3 I7iF - IXIUI
18iD XV e 181G IXII
15 71| = YolE ! [XIV 19]A  IXI .
4. | -20F  |XIII T3 23 IX
21{G  [XII T 211C  IX
¥2 . JezopAcs NI 22|D - VIII
1. |-23B - [X 9. }-22)E - IVIL
241C X 24lF -~ W1 %
9 . |-25D [VII 17 fh- 2ol @
28F il |{ 6. |-2¢A v
17 . ..-27(F |VI 27(8 I
6. {285 IV 14 - 26|C  lerid. cal.
201A |V
14 . | .30 |lI |
2 31 Prid. Kal J
/ Golden
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Mm;. April.
= { o g
Golden gﬁ &§ Roman |;.4en ?tﬁ = g? IRDman
Num'er| .o |3 7 Date. | [Namber.| - o g%_d}ate_'
3.0, 1T |Calendal [~ 78 g7 %
2 - {VI frx . |+ 2
11 3R 1y 3 :
4G IV 8. |- 4 ']
19 .. siA I < 51D
8 1. 6" 1P 16 . 1+ ¢E
7IC  {Nonz 'u; ¢ - 7IF
16 ..|. 8{p ({vII e
5 ..+ 9E |VII 13 . |3 oA
1oF |VI 2. 1419B
125 111G I
% 121A (IV 10 . 12)
1 131B  |III 13|E
10..]-14C [Prd. |hs . |-14[F
151D dus. 7 T lshG
18 Vb I6lE D IRV ' 16|A
7. IE XVE s -7
181G XV 4 18
15 - .| - 191A IV : iy
4 . | -20/B [XIIX 12 . |+ 29E
I 21C  [XII y 1ot
£2 3 22D I 22
23'E 0. | 23A
24F |IX 24|38
9..]l-25(G viIl |h7 2510
264 (il |[6. |-2¢D
17 - 2718 I 27\E
6 .,] 28C 14 . | +28[F
29D IV 3 . |-29G
14 . | .30 i 30/A
3. ' .3lF |Prid. Kal. i
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May. B Fune. 1
r {—i'ﬂ-—“ Ut"" |
Golden ?E ‘2 a'|Roman | G-lden ?@ = § Roman
Number| > o (& &} Date. ||Number|5.o (3 = Date. -
Lo o (ol G R =2 gl Bl ] .
1) 1B [Calendz IHE |Calend=
EC "'rl 19.. QIF IV
19 . 3l |V 8 .., |+, 113G HIT
e e b el L 6. 41A  [Prid.
5| § By SIB  [Nona,
16. | g [|Prid. 6lc (v
5+ 1. 9A [Nonz firz ..l 7D [VII
glB |VIIL 2 ,IEEN Wl
13 . 4 gc le 9F 'Lr
2. POV o..| 106G [IV
g1l 1V 1A JIII
I » 12lF IV I8 .. 12B  [Prid.
12 G [Il: iy ]?C Idlls.
18 -4l | 14lA [Prid. 14D [XVHI
15 B [dus. L5 < 15|E XVII
gL yac IXYIE“1his L VTGRS XV
17 D XVI 17|G XV
I5 . I 18lE " JXV I3, 18A  XIV
T IQF X1V ; 19iB |[XIII
balB S X 20/C  [XII
12 . 21lA  IXII 9... 21D |XI
1 20IB ]X[ 29|F, IX
29lC X 17.. 23[F [iX
& 24|D IX 6 .. 241G |VIII
2s|E VI 25|A  |VII
(7. F vl 14 .. 26B |VI
6 . 2?(} VI 8 s J° Eal ORI
14 --|" oolB IV {11 26lE |1
R el [ B 30|F  [Prid Cal.
| 21/D Prid Kall] |
8

G ald en
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I _'éﬂf} Az : Aty ﬁ
Ignmen gg & g EDg?lan Golden ?E Erf Roman
amber | = = &) :
_.HTJ: =1 e €. {|Number 525 E_ Date.
19 o] MG 1 Lalendm\ Bl 1|C [Calend=
B .ol aa I 15 . . 2|D i;I
3 |B =, 3lE  |UI
| 4 B IV 4F Piid
5 ol 15 1D I 12 5iG |Nonz
5 |E rid. | 2 . 6lA |VIII
12 .. 7| [Nonz 71B Vi
2. .he kg VI po . 1464 81 VIV E
9 la VI | 9D |V
o . .1 X1@ B I 18 . IOIE IV
i & ' 7 * . 11|F 11
18..112ip HV | 12IG  |Prid.
7 13 [ I I§ . 13]A  |[dus. I
14 |F rid. 4 14B [XIX
15 15 |G Idus. ISC XVIII
g lah XVIE Jl2 of. 26D - IXNI
17 B (XVI 1 | I
12 18 IC XV 18/F XV
1 19 D XIV 9. |- 19G XIV
20 [E [ XUI 20]A  [XIII
9 21 |[FXII 17 21B  [XII
22 IG XI 6 22IC  IXI |
17 ..L23 (A KX 23D X
6 .:1.24 B {IX 4. |+ 24E JIX
25 |c (VIII 3. |- a25/F Vil
14 . |og IDBVIl o4iG Vil |
3. L2711 VI er .. kgl VI L
28 IF |V 28B |V
. S 20 G Iv .' 19 . . 29(: iv
20 A 11T | S - . 20|D I |
g . .1 3118 [PridKal| 21|E  |Prid Kal
Gﬂldﬂni
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L gep tember. Oober. =
zo S0 Sl |
Golden ?éjﬁ_‘% l%“man oflden gg*-ﬁig {? Roman
Nlin?f_r. &Eq; g ate, Numbe . E;_E_‘ E g Date,
16 1lF [Calend#| ‘16 . A  [Calend=
o 2iG |V | s 2B |VI -
3lA I 13 .. 3C |V
- 38 08 4B |Prid. 2.|- 4D IV
3 s 5s/C  |Nonaz SIE  |III
1 6P VI ho . | - 6/F [Prid.
Io .. 7IE - VIl 7G  |Nonz.
8IF VI 18 . 8A [vmi
18 . oG |V 7+ | %98 o VIO
e . 1ojA |V 10[C (VI
11|B *|'II 15 .1 11D v
s 12|C  [Prd. 4. |RI24E - IV
4 - 12|D |!dus: £ ] ol | )
14|E (IXVIII |h2 . 14/G  Prid. -
12 . 15iF |XVII I . |.I5]A (ldus.
I 14|G  [XVI 16B  |XVII
17/A XV Eameit XVI
9 - 18|B XIV 11 ISD XV
19|C [XIII 17 . | .19E X1V
fy 20D |XII 16 . | i20lR!  IXIET
& | DR b € 211G | X1
22| A T4 o 1 2o A s AXT
;7 S I 2316 X 2. 1.231B KX
3+ L. 2414 AVIII 24lc WX
25|B |VII T . fkvesiy IVId
i o . 126lC  AVI 26!l {VII
1p - L.29D gV 19 . | .27l {vI
28 [E IV g8 28l Vv
8 29 |F IIT 29l WV
30/G [PridKall[i6 . | .30 [III
3 - 131cC | IPridCal.

Golden
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4 N vember. [ December.
o'den éﬂg E #ﬁ‘ Roman ||Goger 'é;g g fJ Roman
umber (2.0 18 Filates | INumbe: | 5. o |2 =] Date.
s el S
1D alend®||l12 . |. 1I/F |Calend=
13 . 2lE 2 s et 2T HN
2 .3F _ 3lA  LII
4/ Prid fo:.l. 4B |Pnd.
Ic . .S5|1A  INonz 5/C  |Nonz
6|8 JVIII i 6D |VHI
18 . .76 VI 7 - ¢ 1B IV
= 8D VI 8|IF [VI
9lE IV 15 . 1% o6 W1
IS5 . gUiclEic v 4. oA IV
4. 1.111G I 11|B  |III
121A  [Prid. 12 12|C  |Prid.
12 . 13 B dus. I . 13}D  |[dus.
1. ilcaseidlv I4E  [XIX
15D IXvil || 9+ |.15/F  [XVIII
il ST ER SV 16(G [ XVII
1HE ) XV 17 « 44417 AXT
17 - 1.18G IXIV 6 . 18|B XV
6 . 19:4‘1 X111 19C [XIV
. 20B  IXII r4 . 2D XTI
I4 . |.21IC [XI e 21 IXTI
3.s 22D iy 22| IXI
23lE " |IX IZs W ool t OY
11 24/F .~ VIII 24]A  iX
19 « 1 ] v25G " ivIn 19« i) c2sB WL
26/A V1 3 . | .24C Vil
8. [.27B (v 270 VI
28|C v 16 . [.28E |V
16 . .1 2D I 35 29|F IV
5 - | -20E  [P;id Kal 30lG I
| I3 ;1111 Prid Kal.
Having




Of finding Eafler-Day.

to the Fulian or Old Account, ufed by Us in Greas

Britain and Ireland, it may not be im proper to adjoin
here, by way of Annoration, the Method of finding

Eafter-Dap according to the Gregorian or New Ac-
count, uled inall Countries where the Popifh Religion
is eftablifhed. Now this is done by Help or the Table
here fubjoined, wherein in the firft Column are con-
tained the Gregorian Epatts, char are now and will be
in Ufe till 1800 exclufively ; and in the fecond Co-
lumn are fec down the Days whereon falls che Eafier
Full-Mopn ; and in the third Column is fer dowa the
Weekly Lerter anfwering to the faid Days of che Eaffer
Full Moon.

E ;

Epafts |FulI Moons, gﬁ‘ 1Epaﬁs.|FuIl Moons ﬁ?:?

~ = 2 B

e ] ]
X |13 April |E IX |4 April |C
X1 |2 4pil |A XX 24 March |F
XXII |22 March D I 12 Aprily |D
IE {10 Apri! |B XII | o 4pril |G
XIV |30 March [E XXMl 21 March |C
XXV |18 4pril] |C IV | o Apil |A
VI |7 April [F XV |20 March |D
XVII l27 March (B || XXVI|i7 4pril |B
XXVIllizs April  \G VIT | 6 April |E
XXVIIliag HMarch |A

The Ule of the foregoing Table is this. Having
found (as is above-fhewn in the Note on Chap. 2. Sed,
8, and Chap. 4. Selt. 6.) the Gregorian Epat and
Sunday-Letter, over-againft the faid Epaét in the fore.
Ening Table is placed the Day whereon falls the Eaffer

‘ull Moon, and thereto is affixed its refpective Lercer.
From which therefore you are to reckon in an Alpha-
betical Order, till you come to the Sunday-Letter for
thar Year, and che Day of che Monrch anfwering to the
faid Sunday-Letter, is the Gregorian Eafler-Day, Only
if it happens; thac che Full Moon falls on a Sm;’_lu;.
¥ AL : R . : then

zHavi;‘g fhewn howto find Eafler-Day, according

3s
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Of finding Eafter-Day.

then raccording to the Nicene Rule) the Sunday mext
following is the Gregorian Eafter-Day. For Inftance s
It has been aiready (‘vizs in Notes on Chap. 3. Sed,
8. and Chap. 4. Sedl. 6.) tound, cthar the Grégorian
Epatt for A D. 1732 is 22, and that the Gregorian
Sunday-Letters are CB, viz. C to the intercalaced Day
in Febrnary and after thar B; which laft Lerter B is
therefore ‘the Sunday Letter, whereby you are to be
guided in finding Eafler-Day. Now by the fore-
going Table yon learn, that when the Gregorian Epact
is 22, the Egfler Full Moon according to the Gregorian
Account will fall' on March 22d, N.S. (i.e. March
11th, 0.8.) to which an{wers the Letter D, as may
be feen in che foregoing Calendar.  Wherefore
reckoning in an Alphaberical Order from D o B,
which laft is the Gregorian Sunday Letter, you'll find,
thar according to the Gregorian Computacion, Eaffere
Sunday will Ee March 29th, N. S. which anfwers to
our March 16th ; and confequently, the Gregorian
Eafler-Day will fali A, D. 1718, five Weeks. before
our Eafler-Day, this falling on 4pril 20th, as has
been atore fhewn, '

It only remains to obferve in fhore , that it having
been fhewn, how to find both the 7ulianand Grego
vian Eafier-Day, thercby may be known rhe Time
af all the Moveable Fﬂ{ivah‘ g any given Year ;
forafmuch as they all depend on Egffer-Day. And
coniequently hereby, ond by what has been faid of
finding the Days whereon fall the New and Full-
M ons, may be drawn up an Almanack fufficient
for commen Ule. And thus I have laid together
fo much of Chronology, as feems requifie to be
known by Young Gentlemen, ac leaft at their ficft

inftituzicn in the faid Arc or Science.

I e g
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PREFACE

S the Dependance of
\  the Art of Dial-
| ling #pon Aftrono-

-my, was the Keafon of my
Drawing wnp and Pnbfg’famg
this - Treatife, ar the [ame
Time with my Aﬂranam ical
Treatife ; [o my Defign in
drawing up this T rezzuﬁe and
the Reafon of my giving it

the Title qf The Young
R 3 Gen-



T he Preface,

Gentleman's Dialling, may
be leirnt from the Preface to
my Treatife of Aftronomy,
entituled in like manner The
Young Gentleman’s Aftro-
nomy, 1 need only obferve
further, that I have not con=
tented my [elf with laying
down in this Treatife the
bare Pra&ical Part of Dial-
ling, but bave added thereunto
the Reafons or Grounds of
fuch Praltice, as moft pro-
per to be known by Toung
Gentlemen ; and withal bave
obferved, in the Annotations
to this Treatife, how the
Grounds of Dialling may be
moft  naturally  reprefented

even



The Preface.
even to the Eye, by the
Hélp of @ Machine or In<
frument, whbich  from its
Ule may be called a Dialling
Sphere |
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Of Dialling 17 general.

BY (*) Dialling is underftood |

the Art of Shewing the Time pialling,
of the Day, by the Sun’sw.
Shade falling on fome Surface,

whether Plain or not Plain.

_._.__— 7

(*) The Word Dial isderived from Digs, becaufe
thereupon the Time of the Day is fhewn. And from
the peculiar Manner of fhewing the Time of the Day
“upon a Dial, wiz. by the Shadow of the Sun, this Art
is frequently termed Ars Scioferica, i. €. the Shadow-
Art, from the Greek Word i, denoting a Shadow
or Shade. '

Plain



3 Of Dialling.

2. Plain Surfaces are moft ufeful, and
Plain Dial- therefore moft ufed : for which Reas
"6 P74 fons we will here fpeak only of Plain-

Dialling, i. e. of drawing Dials on
Plain Surfaces, {imply called Plazes.

3. Every Dial-plane (7. e. plain Surs
ﬁ'—'nw"?'sface on which a Dial is' drawn) re-
of Dials, prefents the Plane of fome (+) Circle
andthe in the Heavens. If the Dial-plane

fé‘}ﬂ;f reprefents

Nﬂmﬂf "

e

(+) This, and the whole Foundarion of Dialling,
is moft naturally, and fo moft clearly illuftraced by
the Help of an Inftrument or Machine, which may be
properly enough called from its U'e a Dialling Sphere.
It need tonfift buc of an Horizen, and two (Wooden
or Brafs) Circles faftened rogether, croffing each
other at Right Angles, and fo as to bifet one the
other. Either of thefe Circles may be taken to repre-
fent the Meridian, and the other the Egwator. The
former is to be divided into four 9o Degrees, and the
latrer into 360, as in other Spheres or Globes. And
in like manner, as in ocher Spheres, the Meridian of
this Dialling Sphere muft be let into the Horizon ac
the North and South Points of it. There muft be 2
plain Piece of Board to move up and down within the
fore-mentioned Circles, fo as to reprefent the Poficion
of any Dial-plane. And through the Center or middle
Point of the plain piece of Board, there muft be
made an Hole through which, when chere is occafi-
on, a String is to be put; which Scring being alfo
put through ™ the two Points of the Meridian, which
are 9o Degrees each from the Equator, will reprefent
the Axis of the World, The Dialling Sphere being
thus prepared, the Manner how the Sun by the Shade
of the Style of the Dial, comes to fhew the T:me of

the Day on any Dial-plane, may be ocularly demon-
ftraced,



Of Dialling,

reprefents the Plane of the Horizon,
- the Dial is called an Horizontal Dial.
If the Dial-plane reprefents the Plane
of the Prime Vertical, then the Dial
I1s called an Evelt Direit North or
South Dial, refpe@ively as the Dial is
drawn on the north or fouth Side of
the faid Dial-plane. If the Dial-
lane reprefents the Plane of the

eridian, the Dial is called an Erelf
Direét Eaft or Weft Dial, refpeQively
as the Dial is drawn on the eaft or
weft fide of fuch a Dial-plane. If
the Dial-plane reprefents the Plane
of any other Vertical Circle, befides
the Prime Vertical and Meridian,
then the Dial is called a Declining
Dial ; forafmuch as it does not diret-
ly face any one of the four Cardinal

ftrated, by moving the Meridian of the Dialling
Sphere, that che String reprefenting the Axis, may
have fuch a Pofition as duly anfwers to the Latitude
of the Dial ; and by placing the plain Piece of Board
in fuch a Pofition as to anf{wer (the Plane of that Circle
in the Heavens, which is reprefented by the Dial-
plane ; or in fhorr, to anfwer) the Pefiticn of che
Dial-plane. Theo a Candle duly moved round the
Srr'u‘zsiin Imiration of the Sun's Motion, will fhew by
the Shade of the String, how the Shade of the Dial-
Style by the Motion of the Sun, fhewsche Time of the
Pay on the Dial plane. \

' - Points
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Points of the Heavens, but declines
more or lefs from them. Laftly, if
the Dial-plane reprefents the Plane of
any greater Circle in the Heavens,

begdes fome Vertical Circle or thé
Horizon, then the Dial is called (not
an Eret, but) an (||) Inclining or Re-
clining’ Dial, refpettively as it is
drawn, either on that Side of the
Dial-plane, which inclines (or leans
forward) towards the Horizon 3 or on
the other Side, which reclines (or
leans backward) from the Zenath.
And amongft thefe are the (*) Equi-

() Thefe are fubdiftinguifhed into Direff Incliners or
Recliners, end Declining Incliners or Recliners.

(*) The Equinoftial Dial is Ere& in refpeét of thofe
who live fexaltly under the Celeftial Equator; and
likewife the Polar Dial is Eret to fuch as live (if any
theré be) exa&ly under either of the two Poles of the
World. * For in réfpé of the former Inhabitanes, the
Plane of the Equinoflial, and of the Prime Verrical are
oncand the fame; and in refpe& of the latrer Inha-
bitants, the Plane of the Prime Verrical, and the Plane
of the Circle reprefented by the Plane of a Polar Dial
1s ong' and the‘fame.  Again, the Equinoflial Plane is
the fame with the Horizontal Rlane in refpe to thofe
that are-under the Poles ; and ‘the Polar Plang is the
fame with the Horizontal Plane, im refpe® of thofe
that live urder the Equatcre And the like Change is
to be conceived in refpe® of other Dial-planes, as they
regard fevcrai Places; every Dial plane being an Horie
gontal Plane at fome Place, and on the otlier'Side every
Horizontal Plane being a Prime Vertical, and Meridian
(&c.) Plane a fome other Places. -r

| noitial
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notial and Polar {Dials- The Egui-
nociial Dial 1s fo called, as being
drawn on a Plane, that reprefents the
Plane of the Equinoftial. The Polay
Dial is fo called, as being drawn on
a Plane, that reprefents the Plane of
that Circle, which paffes through the
Poles of the World, and alfo (the In-
terfeCtion of the Eguator, and the
Horizon at the eaft and weft Points,
7. e. in fhort) the Poles of the Mer:-
dian.

Among the feveral Sorts of Dials 4.
afore-mentioned, the Equinotial Dial % B
is the moft eafy to be drawn; thispy
being done only bydrawing a Circle,
and dividing it into twenty four equal
Parts, (to which right Lines drawn
from the Center of the Circle, will
reprefent the feveral Hour-Lines,) and
ere€ting perpendicularly a Pin in the
Center of the Circle for the Style.

But becaufe (4) the Equinoitial Dial,
when thus drawn on one Surface of
the Plane, will ferve only fox one

fs

(1) The like is to be underitood alfo as to the
Polar Dial ; cawhich Account ir is of leffer Ufe, and
therefore the Manner of deleribing it is omitred in
chis Trearile.

Half
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Half of the Year, namely, whillt the
Sun is on one Side of the Equinoctial
and therefore to make it ferve for the
whole Year, it muft be doubly drawn,
viz. on the lower as well as upper
Side of the Plane ; on Account of
this and other Inconveniencies, the
Equinoctial Dial is feldom ufed. And
therefore it had not been taken No-
tice of here, but that the Knowledge
thereof is requifite for the Under-
ftanding the Reafon of that Method,
which (as being the moft Natural, and
withal eafy Method) is principally
made Ufe of in this Treatife, for
drawing the other Diagls here fpoken
of. - For, as the Reafon why the
Circle in an Eguinoétial Dial is divi-
ved into twenty-four equal Parts, an,
fwering to’ the twenty-four Hours in
a_Nuchtbemeron, "is becaufe 19 De-
grees, which is a 24th Part of the
Eguinoiizal Circle in the Heavens,
anfwer to one Hour’s Motion of the
Sun; fo, sbecaufe (at the fame Timé
that the Sun is conceived, ' by the
Shade of the Axis of the World, ‘ to
fhew any Hour on the Eguinoctial
Plane, it does alfo by the fame Shade

fhew, at the InterfeGtion of any other
Piane
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Plane with the Eguinoftial Plane, the
Point of the faid other Plane belong-
ing to the fame Hour; or thus, be-
caufe) the Hour-points of any other
Plane are thofe Points of the faid
Plane, which fall in with or touchi the
Hour-Points of the Eguinoétial Plane,
a tthe common Interfetion of the
faid two Planes; therefore by the Help
of the Equinoftial Dial may be drawn
other Dials, namely, the Equinoftial
Dial being duly applied to the Plane
given, the Hour Points of the Egui-
noctial Dial will fall on the correfpon-
dent Hour-points of (the Dial to be
drawn on the) Plane given. .
And this will be dittinétly exempli- Hei;ﬁ_
fied as to the feveral Sorts of Dials nefs of
above-mentioned, (excepting Inclining "7/
and Reclining Dials, as being of lefler | "%
Ufe) after that 1t has been here ob- #eads or
ferved further in general; that the Operations.
whole Bufinefs of Dialling may be
reduced to three general Heads or
Operations. Whereof the firft cons
fifts in finding the Place of the §xi-
fHyle, or where the Style is to be pla-
ced: the fecond in drawing the Howr
. Lines : the third and laft, cither, if
the Dial-plane be Moveable, in duly
S Placing
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Placing and Fixing the fame, after that
the Dial 1s drawn thereon; or elfe,
if the Plane whereon the Dial is to be
drawn, be unmoveable and already
fixed, in Finding the Pofition or Situ-
ation of the faid Plane, viz. whether
it be 2 Dire¢t or Declining Plane;
and if the latter, how far it declines.

CHAP.









Of an Horizontal Dial, 9

Ll A REIE
Of an Horizontal Digl.

Begin with the Horizontal Dial, as 1.
I being the moft Ufeful; forafmuch 7he Horl:
as it fingly anfwers the whole (*) Ead j s
of Dialling, by fhewing the Time of firft jpoken
the Day from Sun-rifing to Sun-fetting -
throughout the whole Year, within

that Horizon for which it is made:
whereas no other Dial doesthis. And
having made this Obfervation as to

the Ulefulnefs of the Horizontal Dial,

we proceed now to the Declination
thereof.

Whereas the four Cardinal Points 2.
of the Heavens are diftant one from 7o draw
the other go Degrees ; and whereas é?;nmjﬂ
the Meridizn tuns from North to prime
South, and the prime Vertical runs ;"F"i“‘

3 Syt : .ings of an
a-cf[}ih [h:j _-_]l'jffﬁufu#‘flﬂm Eﬂ& to Horizontal
Dial.

(*) The whole proper End of Dialling is, to fhew i

| the Time of the Day by the Sun’s Shade. Asfor fhewa
ing the Place of the Sunin the Ecliprick (and the like)
by the shade cn a Dial plane, this does not properly

belong to Dialling.
| S 3 Welt;
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Weft; hence it follows, that, two
right Lines being drawn crofling one
the other at right Angles (whofe Mea-
fure is each go Degrees) and either
of thefe two right Lines being taken
to reprefent the Mevidian, the other
will reprefent the Prime Vertical.
That taken to reprefent the Meri-
dian, may be fitly denoted by N §,
as running in this Dial from North
to South; the other by E W, as
%mning from Eaft to Weft. See
ig. 1.

: gThe Point, where the Lines N S
rkeCen- and E W crofs one another, denotes
;Er:{ an (1) that Point in the Plane of the
Dial, Horizon, (as alfo of the Meridian and
which.  Prime Vertical) through which the

Axis of the World pafles. And be-
caufe the faid Point is the (||) Cen-
ter (of all the faid Planes, parti-

(t) This may be evideatly fhewn by che Help of 'a
Dialling Sphere.

() The Axis of the World paffing through the
Center of the World, which is alfo che Center of all
great Circles in the Heavens, aud confequenciy of che
Horizon, Meridian, and Prime Vertical; hence it fol-
lows, that That Point in the Planes of the faid Circles,
through which the Axis of the World pafles, muft be
the Center of the faid Planes,

cularly )
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cularly) of the Horizontal Plane,
whereon the Dial is to be drawn,
and confequently the Center of the
Dial it felf; hence it may be fitly
marked or denoted by C, as Fig. 1.

The Axis of the World being the 4.
(*) common Interfe&tion of the Planesﬁf f’f'f Sub-
of all Meridians, and therefore run- Sr’;,f:"‘i
ning from Pole to Pole along the
Plane of every Meridian; hence the
Line N S reprefenting the Plane
of the Meridian of that Place, for
which the Dial is made, muft be
the Subfiyle, or the Line whereon the
(1) Style, which reprefents the Axis
‘of the World is to be (|)) erefted.

(*) Thjs: may alfo be evidently fhewn by the Help of
the Dialling Sphere.

(1) It is fo called, becaufe it needs be, and often
attually is, no more than a long ftraight Iron Pin, likean
Engraving or old Sorc of wricing Pin, called a Style. Tt
is called alfo by a Latin Word, the Index, becaufe it
tells or fhews whac is the Time of cthe Day, And icis
called likewife by a Greel Word the Gnomon, (from
yvow to know) becaufe thereby is known the Time of
the Day,

(Il) By being ereffed is underftood here, and all
along this Tratt of Dialling, being placed perpendicu-
larly upon the Subftyle, fo as notto lean any Thirg
more towards the Hour-lines on one Side of the Sub.
ftyle, than towards the Hour-lines on the other Side of

the Subftyle.
33 And
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And becaufe the Style does reprefent

the Axis of the World, therefore it

muft be {0 ereted upon the Subftyle,
(which is the common Interfection of
the Horizoutal and Meridian Planes)
as therewith to make an Angle equal
to the Elevation of the refpective
(North or South) Pole above the Ho-
rizon of the Place, or (which comes
to the fame) to the (¥) Latitude of
the Place, Wherefore taking C for
the Center, draw (1) an Archof a
Circle from N S (on either Side) to
E W. Onthe faid Arch (||) fet off from
N S towards E W, (viz, at P, Fig,

I:

e

(*) How the Eievation of the Poleand Laritude of

the Place come to be always Equal, may be evidently
fhewn on the Globe.

(1) This Arch may be drawn, at whar Extent of the
Compaffes or Diftance from the Center you pleafe 5 but
it is convenient to have regard to the Largenefs ot the
defigned Dial. And alfo it 15 convenient o make Ufe
of a Line of Chords, in tLiE, and all fuch Operations,
in Order ro the fetcing off on the Archdrawn any
Number of Degrees, with much more Eafe and Rea-
dinefs chan can be done otherwife, The Reader is

here fuppofed to be already inftructed inche Ufe of the

- Line of Chords.

() That is, the Scyle, if it be only a long firaight
Piece of Iron, muft be fo placed on the Subftyle of the
Dial, as to have the fame Inclinacion thereto, as C P

has
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1.) {0 many Degrees as anfwer to the
Elevation of the Pole; for Inftance
(Fig. 1.) 51 ¢ the Laticude of Low-
don, or Elevation of the north Pole
there. 'The Line CP being drawn
will {hew the Style.

Having found the Subftyle NS; 5.
and the Style CP, draw a long of e
Line croffing the Subftyle in any E;?:T}M
Point, (which fhall feem moft conve- and ap-
nient,) fuppofe Q, at right Angles, PY!18the
This Line reprefenting the common al Dil 1o
InterfeCtion of the Eguinoltial Plane *he Plane
and Dial Plane, i1s therefore called ?{nﬁ:{;m:
the (*) Contingent Line, and is deno- Dial.
ted (Fig. 1.) by the Line TG. That
Point in the Subftyle, which is fo far
diftant from Q, as the Point Q_is
found by the Compafles to be diftant
trom the nearcft Point of the Style,

reprefents the Center of the Egwator,

has to NS. If you would have the Scyle a broad
Plate of Iron or the like, then ic muft be made exactly
equal to the Triangle NCP. In both Cafes, the lower
Point of the Style, namely, wherein the Lines CN and
P n meet, muftbe placed exattly on C, as beiug the
Poinc of the Hirizontal Plane, through which pafies
the Axis, reprefented by the Style

" (*) I is fo called, becaufc herein the two Planes are
conceived to touch one another.

O 4 or
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or that Point from which an Egu:-
noétial Dial is to be delineated on the
Dial-plane, and therefore it may fitly
be marked A. Taking then A for
the Center, at (+) auy Diftance, draw
toward the Contingent a (||) Semicircle
reprefenting half the Egquinoétial), {0
as that one Half of the Semicircle (:. e,
fourth Part of the Egquinoiiial) may
be on each Side of the Subftyle. Then
divide the faid Semicircle into twelve
equal Parts, (viz. fix on each Side of
the Subftyle,) each containing an Arch
of 15 Degrees, (*) Lines drawn from

" A the

e

(1) However it is covenient to be guided hesein by
the Length of the Line of Chords made ufe of, and by
the Size of the intended Dial. -

(1) This may be otherwife done by only drawing
one Half of this Semicircle on ong Side of the Subftyle,
and dividing it inco f{ix equal Parts; and chence tranf-
ferring the faid fix Divifions ro that Part of the Con-
tingent, which is on the other Side of the Subftyle.
And this is the beft ‘Way for praftice, being fhorter,
and not combring the Work with Multitude of Lines.
And ‘s advifeable to draw the faid Quadrant, or
fourth Parc of the ‘Equinoftial Circle or Dial on that
Side of the Subftyle, where the $tyle is nor drawn :
becaufe then the Equinoffial Dial and the Style will
ftand boch clear one from che other ; as in the Figures
hereunto belonging. ;
~ (*) Thefe, and all orher Lines or Circles or Arches
of Circles are to be objcure ones, i. e. fuch as may be
fubbed our again, excepting only che proper Hour-

| lines
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& the Center of the Eguinoitial to
each Divifion of the Semicircle will
be the Hour Lines of the Eginoétial
Plane or Dial; among which Hour
Lines, the Subftyle and Meridian
NS of the Horizontal Dial will alfo
be the Meridian of the Egquinoftial
Dial.

Having thus fitted the Eguinoitial - dﬂ;
Dial to the Horizontal Plane, ontpe Hour
which the Horizontal Dial 1s to be linesief an
drawn, it will be very eafy to find g?;fmai
the Hour-points of the {aid Hori-
zontal Dial: namely, by continuing
the Equinoltial Hour-lines to the Con-
tingent, and thereby {eeing, on what
Points of the Horizontal Plane the
Hour-lines of the Equinoctial Plane
will fall. For the faid Points of the
Horizontal Plane are refpeltively the
Points, on which the correfpondent
Hour-lines of the Horizontal Dial will
fall, being drawn from (4) C the
Center of the Horizontal Dial.  A-

mong

Jines in each Dial. Thefe obfcure Lines are diftin-
guifhed in che Draughts hereunto belonging by being
made prick'd Lines.
(+) The Bour-lines reprefent the Shade coneceived
to be made by che Axis of the World ; which Axis
: - being
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mong thefe Hour-lines, the Line
NS being both the Meridian and
Subftyle of the Horizontal Dial, (and
fo falling in with the Mevidian
of the Egquinsétial Dial) will there-
fore be the twelve a Clock Line
of the Horizontal (as well as Equi-
noltial) Dial. Which being known,
the Numbers 11, 10, 9, 8, and 7,
are to be affixed to the Hour-lines on
the weft Side of the Dial, according

. to their refpetive Order from the

twelve a Clock Line. And 1n like
manner the Numbers, 1, 2, 3, 4, and
5, are to be fet to the refpeltive
Hour--lines on the eaft Side of the
Dial. The Line EW, as reprefent-
ing the Prime Vertical, is always
the 6 a Clock Line, both Morning

being conceived to pafs through C the Center of the
Dial, hence all the Hour-lines muft be drawn from the
faid Center. Only it is obfervable, that it is more
Ornamental, not to draw a&ually the Houar-lines from
C (becaufe it they were {o drawn, they' would be apt
to run cogether, ©and blot at the poine C,) but making
a Circle at fome {mall diftance frem C, altually to
draw the Hour-lines only from the {aid Circle," by cthe
Ruler duly applied to C, as Fig. 1. - *Tis alfo obferva-
ble, that the Dial-plane may be of any Shape, ' iz,
Round or Triangular, e, as well as Square or Oblong,
chough this Shape is moft ufed among us,

and
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and Evening. And as for the Hours
before fix in the Morning, and after
fix in the Evening, their Lines are
drawn by continuing the Lines of
thofe Hours, which are of the fame
Denomination in the contrary Part of
the Day, through the Center C of
the Dial. Thus the Hour-lines of
s and 4 in the Morning are drawn,
by continuing the Hour-lines of 5 and
4 in the Afternoon through C. And
the Hour-lines of 7 and 8 in the Even.
ing are drawn, by continuing the Hour-
lines of 7 and 8 in the Morning thro’
C. And thus the Delineation of an
Hovizontal Dial is finifhed, (as is re-
prefented, Fig, 1.) according to the
Method of Delineating the fame by
the Help of an Equinoctial Dial. For
as to the intermediate Spaces between
each Hour, (viz, Quarter, Half; and
three Quarters,) they are had by divi-
ding the Space between each two
Hours, firft into Half, and each Half
again into Quarters,

It

g
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7 It may not be unufeful (not only
:'ﬂ f;ﬂg for Variety, *(+) but alfo Proof fake)
vonral pjal t0 add here the Method of drawing
by a Dial-an Horizontal Dial, by Dialling Scales
ing Seale. ynd Tables. The former is thus :

The Lines NS and EW being drawn,
and the Style CP eretted, as afore;
the Length of the Line EW 1s to be
determined, {o as to bear a due Pro-
portion to the Scale of Hours you are
to Ufe. This is done by placing one
Foot of the Compafles at the Begin-
ning of the Scale of Latitudes, (con-
tained in the Dialling Scale,) and
opening the other Foot, till it reaches
to the Number of Degrees 1n the faid
Scale of Latitude, which anfwers to
the Latitude of the Place. This Ex-
tent 15 to be {et off on the Line E. W.
from C towards E, and alfo toward
‘W ; and'where it Ends, it may be
refpetively marked ¢, “w, as Fig. 2.

o B SRS T b brhkad JhEad b WA &

(1) 1f you have drawn your Dials right, the fame
Hour-lines, at equal Diftance from the Center of your
Dial, will be equally diftang 'alfo one from the other,
by which Method foever you draw themi. v.g. The
Diftance berween 12 and 1, (or 12 and 2, or ¢ and
2, ¢yc.) will be the fame, at equal Diftance fromthe
Center of your Dial, whether it be drawn by the Equi-
noftial Dialy or by Scales, or by Tables.

Then
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Then out of the Dialling Scale take
the whole Length of the Scale of Hours,
with the Compafles ; and fetting one
Foot of the Compafles in e, with the
other make an Arch croffing the Line
NS towards N ; and then do the like
on w. From the Pointx of the Line
N S, where the two Arches () crofs
one another, draw the Lines x e and
xw ; which will be of an equal Length
with the Scale of Hours in the Dial-
ling Scale : -from which Hour-fcale
the {everal Hours (and the intermedi-
ate Spaces) are to be refpectively tranf-
ferred unto the Lines x e and x w. Lines
drawn from C to the feveral Hour-
points on the Lines x e and ¢ w, will
be the refpettive Hour-lines. And {o
the Dial 1s finifhed by the Scale: for
the Hour-lines before 6 in the Morn-
ing, and after 6 in the Evening, are
to be had, as afore.
It you would work by Dialling_ 7-

Tables, having drawn the Lines NS

zontal

Dial by

rallin

([]) I che Lines drawn by the Compaffes, fer “PD“'IIJTbL:f

e and w, do not crofs ohe the other exaétly in fume

Point of the Meridian NS, then fome Fault has been

made 1n fereing off che faid Lines, and tiie Work muft

be repeated, till they do thus crofs.

and
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and EW to what Length you pleafe;
upon C the InterfeCtion of the faid
Lines draw a Semicircle e s w, as in
Fig. 3. Then on the faid Semicircle
fec off the Degrees and Minutes ans
fwering toeach Hour (and each Quar-
ter, Half, or three Quarters of an
Hour) in the Table for Horizontal
Dials., After which draw the Hours
lines from C to the feveral Hour-
points in the faid Semicircle. The
Subftyle and Style are found, as
afore.

- Having fhewn, how to draw an
Horizontal Dial three feveral Ways,
it remains now to fthew how to place
aright the faid Dial, when drawn g
and this will be beft fpoken of toge-
ther with the placing of other Dials,
Chap. 5.

CHAFP.
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. o G e B e

Of an (*) Erett Direit South
and North Dial.

HE Erett Dire& Sowth Dial {hall 1-

be fpoken of next, as being 4Pt

] : h Dial
next to the Horizontal Dial the moft fg:tm aﬁu
ufeful : forafmuch as it fhews the ufefnl rext

Time of the Day from 6 to 6 through- ﬁ::ﬂg::-
out the whole Year.

Dial.
This Sort of Dial is drawn after o.

the fame manner, by the Help of the 7o draw 4
Equinottial, as the Horizontal Dial, ?“*:ﬁt
excepting the Particulars following . Dial, by
viz, Fir/t, That the Meridian or 12 athe Help
Clock Line, (which in this, as well asﬂ{l;ifﬁ;l
the Horizoutab Dial, 1s always the Sub- ?}ml,
ftyle,) forafmuch as it muft be fo

placed as that one of its Ends muft
Point to the (+) L enith, the other to

the

(*) Inclining and Reclining Dials being feldom ufed,

hence thefe Dials are trequencly ftiled ouly Direct South
and North Dials, 4 . s

_ (t) The Meridian of any Place or Dial, as it paffes
c¢hrough cthe Norch and South Poles, fo it paffes like-
: wile
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the Nadir, may therefore be moft
properly here denoted by ZN. Se-
condly, the Style CP muft be erected
upon the Subityle ZN, {0 as to make
therewith an Angle equal (hot to tlie
Elevation of the Pole, as in an Hori-
zontal Dial 3 but) to the Complement
of the Pole’s Elevation. For f{uch is
the Meafure of the Angle, which the
() South Pole; reprefented by the
Style of this Dial, makes with the
Plane of the Prime Vertical. Now
the Elevation of the Pole above the
Horizon of London being 51+ De-
grees, its Complement is 38% De-
grees. Thirdly, On this Dial there
need be infcribed no Hour, either be-
fore 6 in the Morning, or after 6 in
the Evening: for the Plane of this

N i

wife through the Zenith and Nadir of the faid Place.
In an Horizontal Dial the Meridian Line i to be placed
with its Ends towards the North and Soutlr Poines,
and thereore is therein ficly denoted by NS. Butina
Dire® South Dial, the Meridian Line is to be placed
fo, as that its Ends may Pointto the Zenith and Nadir,
and therefore is here more fitly denoted by ZN.

() This may be evidently reprefented to the very
Eye by che Dialling Sphere ; and confequently the
Reafon why the Ead P of this Scyle muft be placed
downwards.

Dial
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Dial reprefenting the fouth Side of
the Plane of the Prime Vertical, the
Sun never Shincs upon it before 6 in
the Moining, or diter 6 in the Even-
ing. See Fig, 4. :
If you work (not by the Egzinottial j-‘
Circle or Dial, but) by 4" Dialling[: <xe»4
Scale, then (befides the fore-mention- souh
ed Particulars, wherein the drawingDia! b 4
of this Dial differs from drawing ané},::f':g
Horizontal Dial) 1t is alfo to be
knowh, that upon the Line EW.
from C towards E and W, muft be
fet off the Extent (taken from the
Scale of Latitude ; not of the Latitude
it felfy but) of the Complement of the
Place’s Latitude. "See Fie: s.
If you work by Tables, then the 4,
Degrees of the Aagle, which every 7o draw
 Hour-line makes with ZN the Meriaz-the fame
. 3 : : by Dialling-
' ar or Subftyle, mult be taken from 1pies.
" the Table for a Prime Vertical or Di-
re€t South Dial. Se¢ Fig. 6.
A Dire¢t North Dial diftering from
a Dircct South Dial primarily 1 this 7o draw &
alone, that the former reptéfents thcg”"ff
norch Side of the Plane ot the Primcb?;ﬁ
Vertical, and the latter the fouth
Side ; hence the drawing of a Dirett
3 Norgh
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North Dial is the fame, as of a D
re€t South Dial; excepting 1/, that
the Hours requifite to be infcribed
on this Dial in our Country are no
more than thefe, viz. 4, 5, 6 in the
Morning, and 6, 7, 8 in the Even-
ing. For the Sun with us never
rifes till after 3 in the Morning,
and always fets before 9 in the
Evening ; and from 6 in the Morn-
ing ull 6 in the Evening it turns
off from the North to the South
Side of the Plane of the Prime Ver-
tical. 2dJy, Forafmuch as the Style
of this Dial reprefents the north
Segment of the Axis, and fo its
End P reprefents the north Pole,
therefore the End P muft be placed
looking upwards toward the north
Pole. And confequently that End
of the Subftyle, which anfwers to
the End P of the Style, muft Point :
towards the Zemith, and therefore |
is here properly to be denoted by
Z, and the other End of the Sub-|
ftyle by N, as anfwering to the
Nadir, contrary to the Pofition and |
Notation of them in a Diret South |

Dial. See fig. 7. e

|

As |













6 Of 4 Direét Eaft Dial.

CHAZP. 1V.
Of an (*) Erect Diret Eaﬁ
or %ﬂ Dial.

t. Begin with a Dire® Eaff Dialy
& fea ~whofe _ Plane reprefents the eaft
ratpial. Side of the Plane of the Meridian,

Now to draw this Dial, there muf
be firlt drawn an Horizontal Line, 7. e,
a Line reprefenting the Horizon, or
running Parallel to it; and fo level.
One End of this Line will reprefent
the north Point of the Horizon, and
may therefore be fitly menoted by N;
and the other End by S, as reprefent-
ing the fouthi Pomnt of the Horizon,
See Fig. 8.

. Taking any Point Ctoward S, the
7o find the fouth End of the Line N S for a Cen-
Subfiyle. ter, defcribean Arch toward N; and

upon that Arch fet off the Height P
of the Pole, and draw the Line CP
for the Sublftyle. |

(*) Thefe alfo are frequently ftiled only Diref Eafi
or weft Bials. f

Having
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Having found the Subftyle, draw 3.
thereon the Contingent Line T G;Tocraw
and then proceed to drawn an (1) E-jipes.
quinoctial Dial, taking any point 4
i the Subltyle for the Center of the
laid Equinoftial Dial.  That Diameter
of the Semicircle (reprefentinz Half
the Equinoftial Circle) which runs
Parallel to the Contingent, is here the
Meridian of the Equator; from which
you are to begin to divide the Semi-
ciccle into Hours, or into 6 equal
Parts, each containing 15 Degrees.
Through each of thefe Divifions cf
the Equinoitial Semicircle draw Lines
from A to the Contingent; and a-
gain through each Point of the Con-
tingent, whereon the faid Lines fall,
draw other Lines (|}) parallel to the
Subftyle. Thefe laft will be the Hour-
lines; that which falls in with the
Subftyle CP being always the 6 a

=

E"I'J There is to Mention made of drawing a Direft
Eaft or Weft Dial by Scales and Tables, becaule it is
in Effe® done bogh Ways, by the Help of the Fqui-
noftial Dial. : ‘

(|l) Becaufe the Axis of the World runs parallel to
the Plane of the: Meridian, (as may be fhown by the
Dialling Sphere, ) and fo muft be conceived ro caft its
Shade parallel alfo to its felf.

T 3 Clock
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4'
To place
the S fj'ffa_

-nifhed ; as Fig. 8.

Of  Direc* Eaft Dial.

Clock Line; thofe above it the Hour-
line of the Hours before 6, and thofe
below it the Hour-lines of the Hours
after 6, Where it is to be noted,
that as 4 and g are the only Hours
before 6, which need be infcribed on
this Dial ; becaufe the Sun never rifes-
to us till after 3 ; fo the Hours to be
infcribed on this Dial after 6, are no
more than 7, 8, 9, 10, and 11; for-
afmuch as this Dial-plane reprefent-
ing the Plane of the Meridian, the
Sun fhines not upon its Surface, but
upon its fouth Side or Edge, at 12 a
Clock. ' |
The Hour-lines being drawn, the
Style is to be placed (¥) parallel to
the Subftyle CP, and fo far diftant
from it, as the Center A of the Egui-
noctial was taken diftant from the
Contingent. And fo the Dial is Fi-

(") Becaufe the Style reprefents the Axis of the

“World, which runs parallel to the Plane of the Meri-

dian. Hence Dirett Eaft and Weft Dials have no Cep-
vers, through which the Axis paffes, and from which
confequently are to be drawn all the Hour-lines, as in
Horizontal and Direft South and North Dials 5 which
are therefore called Central Dials, '

A

"N
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A Direct Weft Dial differing froma 5.
Dire¢t Eaft Dial primarily in this a-7¢ [ iy
lone, that the former reprefents the ?ﬂi} Diale
welt fide of the Plane of the Meridi-
an, and the latter the eaft fide; hence
the drawing of a Dire&t Weft Dial, is
the fame with that of a dire¢t Eaft
Dial, excepting only the different
denominations of the Hours to be in-
fcribed on this Dial, wv/z. 1 to 8§ in
the Afternoon; which muft be placed
refpetively from 6, (the Hour-line
whereof always falls in with the Sub-
ftyle,) as the Morning Hours are in a
Dirett Baft Dial. See Fig. 9.

How thefe Dials, when drawn, are
to be placed, fo as to have a due Si-
tuation in refpect of the Heavens, 1s
fhewn in the following Chapter.

T4 CHAP
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g

Of duly placing @ Diwrect (Eaff,
far I%ﬁ%‘,‘ North, or Saat{;j
Dial; and of the Manner of
finding, whether a Wall bas a
Dirc¢t or Declining Pofition
oy’ Sitgation, * 4 '

ot W Very ‘Dial-plare reprefenting the
hen duly E Plane of fome Circle 1 the Hea-
paced,  ygns, thercfore, when any Dial is
pnesn. drawn, that it may go true, it Is re-
fwers 1o quifite that its Plane be {o placed, as
the Pa%® 10 anfwer exaltly to the Plane of the
ieftial Cir- Celeftial Circle, which 1t reprefents.
ﬂt‘;rfr’:ff’" Whercfore, if it be an Horizontal
@ints. 1n Dial, its Plane muft be placed Hori-
oder  zumtally, or parallel to the Horizon,
;“‘;ﬁ""gfa,_ 1. £, _ﬁxa‘&ly level. If it be any Ver-
plane myitical “Disl, (as a ‘dire@ North or
i rheed Sourh, Ealt or Weft Dial,) it muft be
ivsrepe.  placed Vertically, 74 e. perpendicular
give Cele- 1o the Horizow, or exaltly Upright,
fustliave Now the Inftrument reprefented, Fig.

19, wWill fhew, when any of the fore-

mentioned



this facing Pag. 70 . Dial Plate 6.
< z
= |
!
An Hole & far
Plurmmet iv pi.sgr .
:Z"'fj?._; 1
i = P N |
oo )
AL j
Fig. P |
¥ C
5% 8
........ :B' i et .
4 Plane, whose Meridian I m.s.?ﬁ L 2t hﬁumﬂ C.de
m_’.yg&ﬂﬁf or Place where y.?m CPusetup: CS&Cs
bnate _}f two shades Q‘fﬁn B.danﬂﬂy maddle pamt g"
e Areh S B s
L







Of placing Dials. 33

rnentioned Dials are thus duly placed.
Namely, if, when the Side H N of

the faid Inftrument be applied to the
Horizontal Dial, the String falls exatt-

ly on the perpendicular Line P P, then
the Dial is placed Horizontically, or

truly Level ; otherwife it is not, but

muft be altered, till the String does
exaltly fall on the faid Perpendicular.

In like manner, i, when the Side

ZN or ZH be applied to a Vertical

Dial, the String exattly falls on the
Perpendicular PP, then the Dial is
placed Vertically, - or truly Upright ;
otherwife it is not, but muft be al-
tered till the String does fo fall.

~Again, an Horizontal Dial muft be 2.
placed not only Horizontally in ge- And ady,
neral, but alfo’ fo, as that the fourgi o
Cardinal Points of tlhe Hial may re-fgingia{
{peitively anfwer the like Cardinal };¢ %"
P%ints ol?‘rthe Horizon, . In like manﬁﬁﬁﬁf
ner Vertical Dials muft be placed, nog b Cardi-
only in general Vertically, but alfof; e
{fo, as that the Plane of each Verti- fretive Ce-
cal Dial may be parallel or anfwerd]®
to the Plane of that Vertical Circle

in the Heavens, which it particular-

ly has refpe& to. Thus the Plane of

a Dirett South or North Dial muft
- be
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be fo placed, as thatit may be par-
allel to the Plane of the Prime Ver-
tical, which it reprefents, and that
it may refpettively anfwer to the
fouth or north Side of the faid Plane
of the Prime Vertical. In like man-
ner, the Plane of a Direft Eaft or
Weift Dial muft be fo placed, as that
it may be parallel to, or fall in with
the Plane of the Meridian, which it
reprefents; and that it may refpe-
&vely anfwer to the eaft or weft Side

of the faid Meridian Plane.

- Now 1in Order thus to place ﬁrigl!t

7. Em},ge any of the fore-mentioned Dials, it

Meridian
Line of
iny Plane
or Place.

is requifite to find where the Meri-
dian crofles the Place, on which you
would put the Dial. And this may
be done feveral Ways. © The molt
eafy is by the Help of (what is cal-
led) the Mariners Needle, fuppofing
it ‘has none, or but little Variation in
the Place where you are. For then
the Mevidiax runs over, or parallel to
the Length of the faid Needle.. Ano-
ther Way is by holding up a String,
when the Sun is in its Mevidiar Alti-
tude, (which is to be found by the
Quadrant,) for then the fhade of the
String will reprefent the Meridian Line

of
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of the Place where you are. Ano-
ther Way, fomewhat longer, but much
furer, is this: Any Time in the
Morning, when the Sun fhines, erect
any Pin or ftraight Piece of Iron or
Wood, and mark where the End of
its Shade falls. See Fig. 11.

Then on the Point, where the Pin
was erefted, as on a Center, draw
a Circle pafling through the other
Point, where the End of the Pin’s
Shade fell. After which erefting the
Pin again where it was, wait till the
End of the Pin’s Shade touches the
Circle in fome other Point. The
Arch between the two Points of the
Circle, on which the End of the Pin’s
Shade fell at the two feveral Times,
being bife¢ted or divided exa&ly in
Half, a right Line drawn from the
Center of the faid Circle (7. e. from
the Point where the Pin was eretted)
through the Point of Bifection will be
the Mesidian Line of the Place where
you are. |

The Meridian Line of the Place
where you are, being thus found out 7o place «-
by one or more of the fore-mention- 7 an
ed Ways, an Horizontal Dial is troly piy.
. : placed, -
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Of Placing Dials.

placed, (i as that its Cardinal Points
{hall anfwer the like Points of the
Horizon,) by placing the Merigian
Line (or, which is the fame, the 12
a Clock Line) of the faid Horizon-
tal Dial exaltly upon, or parallel to
the Meridian Line of the Place wheré
you are. For the Meridian J.ane of
the Dial being thus placed upon, or
parallel to the Meridian Line of ‘the
Place, the North and South Points of
the Horizontal Dial, being no other
than the North and South Ends of
the Meridian Line of the Dial, will
an{wer to the North and South Points
of the Hurizon of the Place, thefe
directly anfwering to the North and
South Ends of the Mevidian Line of
the Place. And the North and South
Points ot the Dial being thus placed
{o, as to anfwer to the faid Points of
the Horizon; the Eaft and Weft Points
of the Dial (if rightly drawn) will
likewife anfwer to the Eaft and Weft

Points of the Horizon. 525
The Mecthod of placing aright a
Direét North or South, Eait or Weft
(as well as of an Horizontal) Dial
does likewile depend on the Meridis
- a7
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an Line of the Place. For' having
found this by one or more of the
Ways doove-mentioned, in order to
place ariglit 4 dire&t Eaft or Weft
Dial, all that is to be done, is only
this, wiz. dire&tly upon or parallel
to the faid M:ridian Line of your
Place, you muft eret the Dial with
the Face of it Ealtward, if it be a
dirett Eaft Dial; -or Weltward, if it
be a dire€t Welt Dial.

In order to place aright a dire@® _ 0

North or South Dial a little more is 1 5
to be done. Namely, having found Dirett

the Meridian Line of your Place, you $uh
muft draw another Line croffing the pia
former perpendicularly, which will
be the Prime Vertical Line of the
Place. Upon which therefore diret-
- ly, or parallel to it, muft be placed
the Dial with the Face of it f{outh-
ward, if it be a direct South Dial; or
northward, if it be a diret North
Dial.
Hitherto we have confidered Dials,
as drawn on Moveable PIRIIES, . Of of H.m‘ﬂ-
Planes not already Fixed. And op vableor
fuch as dre wlually drawn Hoyizontal Fxed

Daals. - But Vertical Dials, (whe- ;:fiﬁn

ther

35
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ther Direct or Declining) are more
ufually drawn on Unmoveable or Fixed
Planes namely, on the Sides of fome
Wall. Wherefore in order to draw
a Vertical Dial on a2 Wall, 1t is re-
quifite firft to know, whether the
Wall be a direct Eaft or Weft, North
or South Wall, or a Declining Wall ;
and if the latter, how great its Decli-
nation is. .

Now there are feveral Ways de-
livered in Treatifes of Dialling for
to do this; but {fuch as require, ei-
ther a peculiar Inftrument called from
its Ufe a Declinatory, or elfe the
Sun’s eAzimuth to be taken, or both.
Wherefore I think the following Me-
thod is to be preferred before an
other, on Account of its Eafinefs,
and withal Exactnefs. To the Wall,
whofe Situation you would know,
adjoin a Board {o, as that one of its
Sides may touch the Wall, and the
Surface of the Board may lie Hori-
zontally, and faft. Upon the Board
thus prepared find the Meridian by
the laft of the three Ways above-
mentioned, and draw a Line on the

Board reprefenting the fame, which
therefore
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therefore we call the Meridian Line.
If the Meridian Line falls in with,
or runs Parallel to your Wall, then
it 1s a dir&t Eaft or Weft Wall. If
not {0, then lay a Quadrant flat upon
the faid Board, with one of its Sides
or Edges apphed to the Wall, and
its Center at the fame Time on the
Meridian Line. If the other Side
falls upon the Meridiar Line drawn
on the Board, then the Wall is a
dire& North and South Wall, 7. e.
that Side of the Wall which is to-
ward the Sun and you, direftly Faces
the South; and the other Side of it
confequently Faces direttly the North,
See Fig. 12

But if when one Side of the Qua- o,
drant is applied to the Wall as afore, 7o  know
the other Side does not fall upon thew T de.
Meridian Line on the Board, then itclines.
is a declining Wall. And if when
the right Side or Edge of the Qua-
drant is applied to the Wall, the Ae-
ridian Line of the Board is beyond,
or without the other Side of the Qua-
drant, then the Wall in refpect of
its fouth Side declines Eaftward, in
refpect of its north Side Weftward,

(35
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(@ Fig. 14) but if the Meridian

Line t‘}f the Board be within the left |

Side of the Quadrant, then the Wall |

in refpect of its fouth Side declines
Weftward, in refpett of its north
Side Ea[’cward as Fig. 13.  On the

contrary, if the left Side or Edge of

the Quadrant be applied to the Wall,
and the Meridian Liné on the Board
be without the right Side of the Qua-
drant, then the Declination of the

:

Wall in refpect of its fouth Side is |
Weftward, in refped of its north Side |

Eaftward (as Fig. 15.): but if the |
{faid Meridian Line be within the !

right Side of the Quadrant then the
Declination of the Wall in refpett
of its fouth Side is Eaftward, and in
rel'p‘e% of its north Side Weftward, as
ig. 16.

_D"E’*ﬁ of Wall declmes Eaﬁwald or Weﬂward

*E ﬂl‘l‘

it remains to find, how great its
Declination i1s. Now as when, one
Side of the Quadrant being duly ap-
plied (as afore) tothe Wall, the o-
ther Side falls exaétly upon the Me-
ridian Line of the Board, the Wall

has no Declination ; fo when the
other

|

the  Having thus found; whether the |
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other Side of the Quadrant does not
fall exaltly upon the faid Meridian
Line, then the Number of Degrees
contained in the Angle made by the
faid other Side of the Quadrant, and
the faid Meridian Line i1s the Mea=
fure of the Declination. Wherefore
as often as the faid Meridian Line
falls within che Quadrant, the Num-
ber of Degrees intercepted between
the {aid Meridian Line, and that Side
or BEdge of the Quadrant which is
not applied tothe Wall, is the Mea-
fure of the Wall’s Declination. But
if the Meridian Line falls without
the Quadrant, then having drawn
on the Board a Circle, with a Ray
equal to that of the Quadrant, and
upon that Point of the Meridian Line
whereon you place the Center of the
Quadrant, as the Center of the faid
Circle, thereupon take with the Coms-
pafles the Diftance between the Meri-
dian, and that Edge of the Qua-
drant, which 1s not applied to the
' Wall: The faid Diftance applied to
the Divifion of the Quadrant into 9o
Degrees, will thereby fhew the Mea-
{ure of the Wall’s Declination.

U All

P
3

9
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17, All that has been aforefaid, is il-
Liufrati- luftrated by (*) Fig: 12, 13, 14, 15,
f,’:ﬂi,{f” and 16. In each of which the Line
ML denotes the Meridiar Line ; the
Line EW denotes the Plane of the
Prime Vertical, or (which comes to

the fame) the Plane of a direft South
Wall or Dial ; and confequently E
denotes the true Eaft Pomt, W the

true Welt Point. ESW the South

Side of the Plane of the Prime Ver-
tical, ora dire&t South Wall; ENW

the north Side of the Plane of

the Prime Vertical, or a direft
North Wall : the Line DC de-
notes a declining Wall. Wherefore

it is evident, that in Fig. 12. one
Edge of the Quadrant being duly ap-

plied to EW the Wall, onthe fouth

Side of it ESW, the other will fall
upon the Meridiar Line,. ML drawn

on the Board; and thereby fhew, that

the faid Wall EW has no Declina-
tion. Butin Fzgz. 13. the night Edge

(*) From all thefe Figures it is evident, thac the
Declination of a Wall or Dial, is the Arch WD or
EC of the Horizon intercepred between che Plane of the
Prime Vertical, and of the Wall or Diale

0%
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Declination of Walls.
of the Quadrant being applied to D C
the declining Wall, and the Meridian
Line ML falling within the other
Side of the Quadrant, thereby is
fhewn, that the Wall declines weft:
ward, and alfo that the Meafure of
the Declination is 20 Degrees, this
being the Number of the Degrees in-
tercepted between the left Side of the
Quadrant, and the Meridian Line
MUL. In Fig. 1i4. the right Edge of
the Quadrant being applied to D C
the Wall, and the Meridian Line ML
falling wichout the left Edge of the
Quadrant, I take with my Compafles,
on a Circle defcribed as above di-
retted, the Diftance between ML the
Meridian Line, and the left Edge of
my Quadrant, and applying the fame
to the Divifion of the Quadrant into
go Degrees, I find the Meafure of the
fald Dutance to be 20 Degrees; which
confequently is the Meafure of the
Declination of the Wall D C eaft-
ward. And after the fame Manner,
the fore-mentioned Method of finding

the' Declination of a Wall may be

lultrated in all other Refpects.
U2 Ha-

4t



42 Of fmding the Declination,&c.
Having thus fhewn how to- find

the Declination of a Wall, it re-
mains only to fhew how to draw

a Dial vpon a declining Plane or

Wall.

CHAP.










Of Declining Dials. 43
CHAP:- VL
Of dmwing a Declining Dial.

HE principal Difficulty in draw- _ T-
| ingg Decl:ljining Dial,yis in find- ﬂ%gﬁﬁ
ing the Diftance of :the Subftyle from in drawing
the Meridian or 12 a Clock Line, 22"
and »the Height of the Style above °
the Subftyle. Now to remove this
Difliculty, there is adjoined to the
End of this Chapter, a Table fhew-
ing the faid Particulars, anfwerable
to any Degree of Declination, and
which will ferve for moft Parts of
England.

Having then drawn (as ina Dire& 2.
South or North Dial) two Lines crof- ;'ﬂg};‘ the
fing each other perpendicularly, one sil;ie
Z N reprefenting the Mevidian, the of a Declie
other E W reprefenting the Prime}" Dia!
Vertical ; if you work by dialling- ryyee,
Tables, turn to the faid Table (viz.

Tab. III.) and fee what is the Sub-
{tyle’s Diftance from the Meridian
anfwerable to the Declination of

U 3 the
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To dra
the Hour-

Lines. -

Of declining Dials.

the Wall, which, fuppofing the De-
clination 20 Degrees, will be 14
Degrees, § Minutes. Then draw an
Arch from ZN to EW, on the weft
Side of ZN, if the Declination be
eaftward; and on the eaft Side, if
the Declination be weftward. On
the faid Arch fet off from ZN the
found Diftance of the Subftyle, wiz,
at S in Fig. 17 and 18. The Line
CS, drawn from C (the InterfeCtion
of ZN and E W, and the Center
of the Dial) to S, will be the Sub.
ftyle. Then in the Table fee what
is the Style’s Height anfwerable to
the Declination, v. g. of 26 Degrees,
and it is 35 Degrees, 34 Minutes.
Set this off from S to P, and draw
the Line CP which will fhew the
Style. 2
Having found the Subftyle and
the Style, draw (as afore i an
Horizontal, and dire& South  or
North Dial) the Contingent Line
croffing . the Subftylé at right An-
gles m any Point Q : only the
Subftyle CS being here ditferent
from the Meridian 7 N, mark the
Point m of the Meridian, where



Of declining Dials.

it is croffed by the Contingent.
Then taking (as afore in the o-
ther Dials) the Point A in the
Subftyle for the Center of an E-
quinoitial Dial, draw a (* ) Semi-
ciccle ; one Half of it being on
one Side of the Subftyle, and the
other Half on the other Side. Aft-
ter which draw the Line £ M cut-
ting the Egquinoltial Semicircle in
M. The Lime £M wil be the
Meridian of the Equinottial Dial, from
which you are to begin to divide on
each Side the Egwinocrial Semicircle
into Hours, or {ix equal Parts. Lines
drawn from A. through the faid Di-
vifions to the Contingent will be the
Equinoltial,

-

(*) It is to be obferved, that in Declining Dials
the entire Semicircle muft be drawn; and ic is not
fufficient to draw only one Half ot the Semicircle as
in Dire@ Souch and North Dials, forafmuch as the Ae-
ridian or 12 a Clock Line of the Eguator, not falling
in with the Meridianor 12 a Clock Line of the Decli-
ning Dial, (as it does in Dire North and South Dials,)
hence the Divifions on each Side the 12 a Clock Line
ot the Equinoflial, will not cut the Contingent at
equal refpetive Diftances, as in Dire& Norch and
Seuth Dials,

U4 Hours
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T.’JEI Con-
glufion.

Of declining Dials.

Hours.  And confequently Lines
drawn from C the Center of the
declining Dial to the fame Points
of the Contingent, whereon the E-
quinoitial Hour-lines fall, will be
the Hour-lines for the . declining
Dial, (as afore in an Horizontal
and Dire¢t North or South Dial,))
and fo the Dial will be finifhed. See
Fig, 17. and 18,

And thus I have gone through
thofe Elements of Dialling, which
I judge molt requifite to be known
by Young Gentlemen, at leaft at
their ficft Inftitution in the faid Art
or Science. What follows, are fuch
Dialling Tables as are requifite to
this Treatife; which though cal-
culated indeed for the Latitude of
Oxford, (viz. §1 Degrees, 45 Mi-
nutes, yet will ferve without any
fenfible Difference for moft Parts
of England. 'The Dialling Scales, or
rather the Way of drawing Dial-
ling Scales, wviz. the Lines or Scales
of Latitude and of Hours, (both
mentioned and made ufe of in this
Treatife) as alfo of Iuclination .of
i SE . Meridians,
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Mey:idians, and of Declination (not
mentioned in this Treatife, but put

into all Dialling Scales) is reprefented
Fig. 19. and 20,

TAB.
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Tap. TAB, . LT T
Shewing what Angle eve-||Shewing the like Angles;
Hour-line, (as ald|- i1n a Dire? South or
g Quarter, Half, and|| North Dial. ,
three Quarters of an| |
Hour) makes with the
Meridian or twelve a
Clock Line, in an Ho-
rizontal Dial. | :
Hours. |Degree. Minutes. || . Hoprs. ichrecsL Minutes.
j2. 00 % & oo £2..08°% o0
L I I 1‘ A
ol Q2 L BA . 20 .Gh T qa.
2} 085, * )52 g'cr;r. o1 ,
U Tk T TR | & S S
Il ¥4 . 5% . Flan.
218 .  or1. -1 T
Mok 10, 2l ig. 50
R o e B il ) 3 104 - 2119 . 4G
1127 . 41 . Il 22 0 ans
AW .2 o4 . ot g2 A lRES
3134 - 33 . 2l 28 .« B0y
g. s igpag L o0 .l gVl ax L Ll
ar ey, ) I S
2145 + 40 . ] [ e R
st 80 . 3|42 . 49 .
8. 453+ 40. || 8. 4l 47+ 00,
| S0 o - Rabct i i, o S
o 62 -« « 11 & 3 L S < e
e et BE iy g gl &f .. 155
T SEaT L - ot S saey TSI 36
75 36 % Il 92 . 6 |
o B0 29 - ke co
9 85 Ha=l gl 83 /. e
& 6| 90 . . ool ol oD 00, j

TAB' |
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Shewing the Diftance of the Sub
ﬁ:yle from the Meridian, and
the Height of the Style above
the Subftyle, anfwerable to

the feveral Degrees of Decls

nation.

. |Subftyle’s Diftance|Style’s Height a-
Decli- ﬁn};l the Meri- J{mve thegSub-
MAION. | Zian, ftyle.

Degrees. [Degrees. Minures. | Degrees. Minures.

L] 908 47 |38, 14

2 T 5 34 1738 .y 13
3| 2 25 | 38 vy KX
4 3 . 5 |25, 8
S “3ac 42155 13% -8, 5%
o1 Aok i e 1 0
7] 5o d 14281 .37 B3
8| 6; 14137 49
9 T o .7 37 - 42
30 | 7 4% 137 5. B4
Decli




TADB CHL
.- |Subftyle’s Diftance Style’s Height a-

I::f;:]' fgym the Meri- t}bnve: thg Sub-

dian. ftyle.

Degrees.| Degrees. Minutes. Degrees. "~ Minutess
1 P 83 L) 26
v i AN &, oL 16
13| 10 . 2137 6
14 | 10 . 48] 36 . 55
15 | 11 . 33| 36 &3
16 | 132 . 180736 e - o
By 458 T O S 59|36 . 18
18 | 13 . 4111 0. 2
19 | 14 . 243 .30 50
201 191t coui B, 350 34
S0y 2450 471355, 19
a5 ] 16+, 27 |38~ g |
g 1177, 7 {395 | fag
281 17", 47 | 3%~ :.'.{6
25.1.28°, 0% 1 clp5ekgat 20
26 | 19 . 4133 - 49
271 19 41 | 33 . 29
%} 207, 19 | 33 . 8
SR 55 | 32 - 47
g6 |-a8” 3T 22 . 28
18+ 22 . 6153 . 3
29, 40-1-31- 40
sa i g 14 ] 31 . 17
34|23 - 47 { 30 . 53
3% | 24 - 190 | 30 . 28

- PDecli
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. |Subityle’s Diftance|Style’s Height a-

Decli- fr?m the Meri- J;mve thegSub

nation.|  x». ' ftyle.

Degrees |Degrees. Mm_iffi- Degrees. Minuces.
36 | 24 . 52 | 30. 3
g7 | 25 ~ 23 20 . 36
38 | 25 . 53 | 29 . 12
39 | 26 . p3 |28 4s 1 23

| 40 | 26 . g 1 a8 18
&1 | 27 2L |27 & 51
42 | 27 49 | 27 . 23
43 > - 16 26 55
44 | 28 - 42 96 5 26
45 |.29 & 3 |25. 57
46 | 29 . 33 | 25 - 29
47 | 29 - 58 |24. 58
48 | 30 » 23 24 . 28
49 | 30 - 45701 28 Ak L B0
s0 | 31 » R 27
51 | 31 30 22 . 56
52 | 3T . 5I 22 . 24
sz | 32 : 2 1. 21 % 52
54 1 32 « 32 20 » 20
Ba | 33 gt | 20 % 48
86133 . 10 | 20% I5
57 | 33 - 28 | 19. 42
58 | 33 - 46 | 19 . 9
59 | 34 - g | 180 35
60 | 34 . 19 |18 ; 3

Decli-




TAB. L
. |Subftyle’s Diftance|Style’s Height a-
HI;EUF;:]' ﬁﬁ'ﬂ the Meri- q{mve thg Sub-
‘| dian. i fyle.
Degrees. Degrees. Minures. Degrees. Mingr_ci.
61 | 34 35|17 . 28
| 62 |34 . 50 | 16 , 54
63 | 35 . 5{ 16, 19
64 [ 35" | tH97 15.0. 1 8
6% | 35 831 1% 10
66 | 35.. 46 | 14 « 35
67 | 35 - 58114. O
68 | 36 . 10| 13. 44
69 | 36 - 21 | 12, 49
21 | 36 . 42 | 11 <7 | 38
72 36 5 st | IT . 21
73] 374 I|To. 26}
74 | 37 - 919 +¢ 434
75 37_“_: 17_; 9 g 13
76 |37~ 25| @ ST
79 | 37 22| 8] 9
F2 4§ 37 ¢ 37| 7 ¢ | &4
79 |37 - 441 6. 47
9n 137~ go 1 6 X8 {39
8[ 3? . 54- 5 . 41
83 |37 S 59| 4+ 57
8; 38 . 2 4 £ 19
84 | 38 . 61 3. .43
85 138 . D L3018
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B T
. [Subftyle’s DiftanceStyle’s Height a-
lia.fctilt:m trom the MMeri-| bove thtirg Sub|
dian. ftyle.

Degrees. |Degrees. Minutes |Degrees.  Minuces.
86 | 38 . 11 27 29
87 |83 . 31 1 52
a8 .23, 14 £ I3
89 | 38 . I4 | ©O. 37
90| 3% s 1%, b o

A CATALOGUE of the feveral
Draughts of Dials, and other Cuts,
belonging to this Treatife.

Fig. 1.

N Horizontal Dial drawn by the

Help of the Equinottial Dial.

a. An Horizontal Dial drawn

of dialling Scales.

by the Help

3. An Horizontal Dial drawn by the Help

of Dialling Tables.

. A Dire&t South Dial drawn by the Help
of the Equinoctial Dial.

A |



A Catalogue, &ve.

s. A Diret South Dial drawn by the Help
of Scales. -~ - ' rT.

6. ADire& South Dial drawn by the Help
of Tables. -

7. A Direé& North Dial.i

8. A Direct Eaft Dial.

9. A Direét Weft Dzal.

10. The Draught of an Inflrument, whereby
20 find, whetber a Dial-plane be truly Horizon-
 tal, or Erett.

11. The Drawght of the moft exall Method
fcg fuding the Meridian of a Place or Dial-

ne.

: 12, 13, 14, 15, 16. Several Draughts yes
prefenting the Method to find whether a Wall
be Diret or Declining ; and if declining, how
man y Degrees i bas of Declination,

17. A Dial declining Weftward 26 De-

grees.

18. 4 Dial declining Eaftward 20 De-

ees.
24 19. The Geometrical Way of drawing Lines,
or Scales of Hours, of Latitudes, and alfo of
Declination, or (which comes to the fame) of
Chords.

20. The Geometrical Way of drawing a
Line or Scale of the Inclination of Meri-
dians:.

I NJS:















