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THE

PREF ACE.

HERE are two Ends of

writing Books, which relate

to the feveral Parts of Lear-

ning : one, to advance Lear-
ning it felf 5 the other, to affilt Lear-
11CTS.

. In p#rﬁmnre ﬁfﬁ."'ﬂ' furmer, the Capa-
cioufnefs of the Subject is chiefly to be
confidered 5 and wuothing is to be omit-
ted, which properly falls within the Corz-
pafs of the Art or Science treated of.
In purfuance of the latter, the Capaci-
ties of the Learners are principally to
be regarded 5 and wnotice is to be taken,
not of whatever may be known or done
by the Art or Science treated of, but
only of what is moft ufeful, and withat
ealy to be known.

Befides, Regard is to be had, as to
the Capacities principally, fo [econdari-
ly to the Circumftances of the Young

A Student;.



The Preface.

Stadents. As for thofe who are ts
‘make their Fortunes by their Learning,
more Particulars are requifite to be
known, “and confequently more Pains
are requifiie to be taken by [ich, than
by otheis 5 who, being born to plentifil
Eftates, are by their Learning not to
make, but to adorn their Fortunes al-
veady made, . Hne

And there is the more Need of #his
diftint* Coufideration, becaufe ome of
the firft Things Young Gentlemen be-
come fenfible of, is this 5 that they are
not under a Necelfzty of taking Pains
for their Livelibood. ' Whick bhas fuck
an Influence upon them, asthat they are
apt not ‘ to relifh any Part ?“ Learning,
which requires more than ordinary Pains
or Application of Mind. =~ And indecd
0 expelt they fhould alk otherwife, 7s in
effet no other,’ tham to cxpel® gray
Hairs upon’ young Heads. '

- Wherefore, the moft proper Method to
make Young Gentlemen Leatned, is
this 5 to teach thems at firft only fuéh
Elévients of the liberal Arts or Sciences,
as are moflt uleful iz the common Af-
fairs of Life, and withal molt eafy #o
be known,’ They have a'competent Ap-
Drebenfion of the Ulfefulnefs of  [isch

1 .f‘.'fﬂ'__gi



The Preface.

Things as occur in the common Concerns
of Life 5 and confequently herchy that
Queftion frequently put by Young Stu-
dents, of what Ufe 15 this 2. will be
anfwered afore-hand, and f01heywill be
rendered willing to underflawd. what
they apprebend the Ufe of « And when
they find. that the Onderflanaiug thereof
carries in it no Difficulty; then they
will be alfy enicouraged 1o proceed, And
when they have thus gone through, and
become Maflers of the moft ufeful and
ealy Elements of the liberal Arts and
Sciences, they will thereby be enabled
with much more Eafe to conguer the
more difficult Parts of Learning, if
their own I[nclinations [hall lead thene
thercto bereafter, when they are come to
Riper Years, and [0 can judge more
rightly of the worth of Learning,

On thefe Confiderations, and with
this View, it was, that I drew up this
Afltronomical Treatife, and gave it the
Title of the Young Gentleman’s Aftro-
nomy : Sueh Aftronomical Treatifes as
were afore extamt among w5 5 cither
treating only of the Dolrine of the
Sphere or Globe, or elfe taking in feveral
Particulars of the other Part of Altro-
A nomy,
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nomy, 200 difficult for, and not ne-
ceffary to be known by Young Gentle-
men.

It only remains to be obferved, that
1 fuppofe Young Gentlersen to proceed
regularly in their Studies, and therefore
20 bave learned Arithmetick and Geo-
metry, before they enter upon Altrono- .
my : as alfo, that fuch Particulars, as
were not neceffary to my prefent Defign,
and yet [eemed too material to be quite
omitted 5 I have added by way of Anno-
tations, both in this Treatife, and the
others of Chronology and Dialling.

THE
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THE
Young Gentleman’s
ASTRONOMY.

-l

The INTRODUCTION.

o E are informed by Mo- ! 1.
Jes in his Sacred Hiftory 7% cele

, of the Creation, that e &
God made Lights in the what

(%) wide Space of Heaven, to give Light =™*
upon the Earth, and to divide the Day
from the Night, and to be for Signs and

for Seafons, and for Days and Years,
Gen. 1. 14.—18.

(*) So the Hebrew Word Rakieng truly fignifies.
It is rendered in our Englifh Bible the Firmament, in
Conformicy to the Septuagint Verfion.

[B] The



3 The Introdution.

9 The principal Way, whereby the
The Cele-  All-wife Creator of the World has
fialLights oo dered the Celeftial Lights fubfervi-

are made

fubfervient ent to the fore-mentioned Ends, is by

2 5 certain eftablifhed Laws of Motion

which they according to which, they either really
L themfelves, or at leaft fee to
cipally by U8 tO mMoOve,
Morion. What thefe Laws of Motion are,
o . ft;he Divine Wifdom has not thought
€ e ™ fit to reveal untous. Wherefore, all
f:'i&”l?? that we can do, is to make probable
Comeltuts Conjectures concerning them. Such
the Laws ConjeCtures are termed (1) Hypothefes,
i 4 {3 e ?upp?ﬁtité;ls 5 énecigu]{]'e it Eannﬁt
which Con- D€ politively afhirmed of the molt pro-
jeél‘ure:ﬂ babﬁe Conjecture, that the Celeﬁial
e cie? Lights do fo move 3 but only, that it
fes,’and  1$ reafonable to fuppofe, they move
why. " fo, rather than' any nther[_Way 5 and
that upon f{uth a Suppofition, their
(ID Phemowera (or Appearances) may
be rationally folved or explained.
4. The Explanation of ‘thefe Hypo-

Aftrono-  thefes, and the Solution of the Ce-
my, what.

(P) It is a Greeb Word, derived from the Verb
umori Ons to fuppofe. : '
(|) It is a Greek Word alfo, derived from the Verb

@aipw 1O Appear,
leftial
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The Introduétion.

lettial Phesomena thereby, is what
makes up the Science called (*) Aftro-
money : which is a Greck Word origi-
nally, and denotes in that Language
the Doétrine or Knowledge of the
Laws, or of the Diftribution and Situ-
ation of the Stars, or Cel={ial Lights.
There are four more remarkable

Hypothefes, the ﬁ-) P{alemaic,{:-, the ﬁfncc‘:n
Copermican, the Tychowick, and the wpothefs,
Semi-tychonick. Of thele the Copernms. »2 the
moft Proa
- CAR paple,

(*) This. Word ‘may be derived, as to its latcer
Component, eicher from pépu@- « Law, or from ye-
@3¢ a Diftribution, Seat, or Situalion,

(t) The Ptolemaick Hypothefis is fo called from
Claudins Ptolemens, a famous Mathemarician of Pel-
fium in Egypt, who lived in the former Part of the
fecond Century after Chrift, under the Reman Empe-
rours Adrian and Antoninus Piws. 'He writ both of
-Aftronomy and Geography ; and by his Aftronomical
Writings was conveyed to fucceeding Ages, the Hypo-
thefis which goes under his Name, and which was
generally, not to fay univerfally received in chefe
Parts of the World cifl the Days of Copernicus.  The
‘Order of the Celeftial Lichts as cc cheir Siruarion, ac-
_cording to this Hypothrfis, is reprefented Fig, 2. Bur
fince by the Help of Telefcopes, the Phafes of Vemus
and Mercury have been difcovered, chis Hypothefis is
Tejetted, as noc confiftenc therewich. Tpafs by the
Epicycles, and feveral ocher Parciculars juftly blame-
able in this Hypothefis,

Copernicus, whowas Forn in 1472 at Thorn, a Townr
of Polith Pruffiz, perceiving the feveral Exceprions,

(B 2] that
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can is now generally received by the
more learned in Affromomy, as the moft
probable Hypothefis ¢ forafmuch as it
not only agrees with the Celeftial
Phanomena, but alfo explains the Mo-
tions

R

thac the Ptolemaick Hypothefis was juftly liable to, noc
only revived the old Hypothefis of Philolans, (which
Cardinal Cufz had moved and defended fomerime be-
fore him,) but alfo went fo far as to illuftrate how the
Celeftial Phenomena might be very well folved there-
by ; infomuch that this Hypothefis began prefently at-
ter to be embraced by many, if not by moft, of the
more Learned 4ffronomers, and from the principal
Reviver of it, Copernicus, to be called the Copernican
Hypothefis. The Explication of this takes up great
Parc of chis Treatife. To this belongs Fig. I.

The Tychonick Hypothefis is fo called from Tycho
Brabe, a noble Dane, who lived in the Jatter Part of
the fixteenth Century, and is famous for his Aflrono-
mical Obfervations at Uraniburg, (a Caftle built by
him in the Ifland Weer or Huena in Denmark, and by
him called by this Name, as importing the Tower or
Caflle of Heaven.) This great Perfon and Aftreno-
mer, though he approved of the Copernican Hypothefis
in reje@ting the Kpicycles, and other fuperfluous and
erroneocus Particulars of the Ptolemaick Hypothefis, yet
could not reconcile himfelf to che Motion of the Earth,
and the Sun’s ftanding {till, both afferted by Coperni-
eus. Hereupon he fec himfelf to contrive a new Way
for folving the Celeftial Phensmena, whereby he might

-avoid what was culpable in the P#olemaick Hypothefis,

and vet ftill recain the Motion of the Sun round the
Earth, as round che Center of che World. To this his

Hypothefis appertains, Fig. 3.
The Semi-tychonick Hypothefis is fo ftiled, as agree-
ing with the Zychonick, excepting only in this, thac,
whereas
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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 thew,
how the Celeftial Phenomena, at leaflt
the more remarkable of them, may
be folved according to this Hypothe-

—

whereas the Tychonick makes the Earth to have no Mo-
tion ac all, che Semi-tychonick makes it to move round.
its own Axis, and fo agrees therein with the Coperni-
can. Bur though the Tychonick and Semi-tychonick
Hypothefis were both defigned as Correftions of cthe
Copernican, yet the Generality of the more Learned in
Aftronomy do fiill prefer the Copernican as the moft
probable, and that for the Reafon above-mentioned
in fhort, and to be more largely infifted on and ex-
plained in the Annotarions next following.

~ (ID Thefe two Propeficions, viz. Fruftra fit per plu-
ra, guod fieri poteft per pauciora; and Natura nibil agit
fruftrd, being fo evident to Reafon, as by Logicians
and Philofophers to be efteemed Axioms, i. e. unque-
{tionable Truchs ; it hence follows, that That Hypo-
thefis is to be efteemed moft agreeable to the Wifdom
of God, the Author of Nature, which explains the
Motions whence cthe Celeftial Phenomena arife, after
the moft fimple (or uncompounded) and uniform Man-
ner ; thac is, which adjufts che {aid Morions to the
feweft Laws and Principles. But herein the Copernican
Hypothefis excells all che relt, forafmuch as according
thereto, all the Bodies, on whofe Motion depend the
Celeftial Phenomena - are retained in their proper
Orbits by the fingle Principle of Gravity, and move in
their Orbits according to one general Rule, or Law of
Motion, Of which fee more in Chap. 1.

[B 3] fis,



6

The Introdu&iﬁn.

fis. And in order hereunto it will be
requifite to begin with laying before
the Reader the Copernican (*) Syfterm,
i. e. in what Order the feveral Bo-
dies, whereon depend the Celeftial
Phenomena, are placed with Refpelt
onc to the other, according to this
Hypothefis.

iy

(*¥) The Word Syftem is borrowed from the Greek
Tongue, wherein it denotes that Frame or Model
which arifes from placing feveral Things fogether, it
being a Derivative of the Verb gyifsnus to put or
Plage together, '

CHAP.



Gz )

CHAP L

Of the Copernican Syftem in. ge-

neral.

T HE Copernican Syltem is repre- 1,
~ fented, Fig. 1. where the Sun 7% Place
is placed in the Center, and fuppofed % ¢S
never to move out of it, but only to
move therein round its own (*) Axis,
from Wefk to Eaft, in the Space of a-
bout 25 Days. This Motion of the Sun
round its Auxis is inferred from the
Obfervations made of the Spots of the
Sun.
- Round the Sun, as the Center of .
their Orbits, move fix Spherical Bo- #hePlaces
dies in this Order and Time, viz. ";};,Mﬁﬁ;'
Mercury next to the Sww, in about the Earh,
three Months; Venns next to Mercury, Eiﬁ*djﬂ‘;
in about {even Months and an Half 3 Saturn ;
after that the Earthin a Year 5 then ¢ their
: . Periodical
Mars in about two Years 5 then Fupi- ripme;,

ter in twelve Years ; and outermolt

(*) See Chap. 3. Sedl. s. and the Note there,

[B 4] of
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Of the
Moon, an
the Satc!
lices of .
Jupiter
and Sz-
II.U'II

Of the Copernican

of all Seturn in about thirty Years.
Thefe are refpettively denoted, Fig.
1. by their proper Chara&ers.

~ As the fore-mentioned fix Bodies
move round the Sz, fo round three
of them move other Bodies 5 wviz.
round’ the Earth moves the Moon in
about 27 Days, 8 Hours 3 round Fu-
piter move four, and round Saturs
move five Bodles called refpe&ively
the () Satellites of Jupiter and Saturs.
Of the Satellites of Jupiter, the inner-
moft moves round Fupiter in 1 Day,
18 Hours; the fecond in 3 Days,
and a little more than Half 2 Day ;
the third in 7 Days, 4 Hours 5 the
fourth and outmoft in 16 Days, 18
Hours. Of the Satelites of Saturs,
the inmoft moves round Saiurz in 1
Day, 21 Hours 3 the fecond in 2
Days, 18 Hours 5 the third in 4 Days,
and a little more than half a Day s
the fourth in almoft 16 Days ; and
the fifth in 79 Days, 8 Hours. -

P "-

(1) They are fo called, as attending Fupiter and

Saturn, as a Prince is ﬂEEEuncd by hl§ Satellires of
thﬂ‘ gﬂﬂ.rd 8 .

aAll

%



Syftem in general., 9

All the Bodies afore-mentioned, ex- )
cept the Sun, are called (||) Planets, Planes
(which Word in the Greek Language 77 o
denotes Wanderers) forafmuch as ne- why diftin.
ver keeping for any Time the fame &4/ in-
Diftance or Situation one to the other, s se.
they may be faid to be always Strag- condary.

ling or Wandring from one another.
gnd becaufe the Mop» and the Sarel-
lites of Fupiter and Saturn are Planets
of Planets, hence they are diftinguifh-
ed by the Name of fecondary Planets,
and the other fix Planets agreeably
thereto, are diftinguithed by the Name
of primary Planets.

The Diftance of the primary Pla-
nets from the Sz, is much the {ame f" Di-
as is exprefled, Fig. 1. For dividing pﬁin;fiff
the Diftance of the Earth from the mary Pl-
Sun into ten Parts, the Diftance of /™
Mercury from the Swz is almolt four
fuch Parts, of Venws feven, of Mars
fifteen, of Fupiter fifty-two, and of

Satura ninety-five,

() Whereas she Planets are commonly reckoned
feven, this is according to the Prolemaick Syftem,

And
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6.
The Di-

ftance o
the {econ-

dary Pla-

nets from
their Pri-
mary.

7o
The Mori-
on of all
the Pla-
nets is re-
gulated
after an
uniform
Manner,

Of the Cop'emicain

And as to the Diftance of the fe-
condary Planets from their primary
re(peitively, it is elteemed to be fuch
as this 5 wiz. the Diftance of the
Moon from the Earth to be about 60
Semi-diameters of the Earth. The
inmolt Satelles of Tupiter is elteemed
to be diftant 52 Semi diameters of
Fupiter from the Center of Fupiter 5
the fecond Satelles is efteemed to be
diftant 9 of the {ame Semi-diameters ;
the third 14+ fuch Semi-diameters ;
and the fourth 253 Semi-diameters.
In like manner the Diftance of the
inmoft Sarelles of Saturn from the
Center of Saturn is reckoned to be
4% Semi-diameters of Saturn 5 the
diftance of the fecond to be § % {uch
Semi-diameters 3 of the third, 8 Semi-
diameters 5 of the fourth, 18 5 of the
fifth, 54 Semi-diameters of Saturn.

The Reafon of taking fuch particu-
lar Notice of the Diftance of the pri-
mary Planets from the Sun, and of
the fecondary #lanets from their re-
{petive Primary, is this, »iz. becaufe
thefe feveral Diftances (as well as the
{everal Times, wherein the Planets,
whether Primary or Secondary, move
round their refpedtive Orbits, and

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 Syltem ; accordin
to which the Motion of all the Pla-
nets, both Primary and Secondary,
are regulated by one general Law,
which is this :

The Squares of the Periodical Times

Primary }
of zée{ Secondiry Planets are ome to

another, as the Cubes of their Diftances
frowz tﬁe{ et ;
Center of the Primary.

Thus for Inftance as to the primary
Planets, the Period of Saturs is (ro- The fan
tundé) 30 Years, of Fupiter 12 5 the ciemplife
Squares of which Numbers are 9oo the prima-
and 144. The Diltance of Saturn 1y Ple
from the Sun is found by Obfervation ™"
to be to the Diftance of Fupiter from
the Sun as about (¥) g to 5, the-Cubes
of which are 729 and 125. But the
Squares gco and 144 are very nearly
in the fame Ratio, as the Cubes 729
and 125. And the Ratso in this and

8

L]
fame

(*) Namely the Diftance of Saturn (as isabove ob-
ferved) from the Sun is g3, and of Fupiter 42, both
Diftances being meafured by the fame Meafure. .

' the
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9.
And alfo
as to the
fecondary
Planets.

Of the Copernican

the following Inftances would be
found more exa&, were the Periods
and Diftances more exactly 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 5 and fo the Squares of
the Numbers exprefling thofe Periods
will 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 (uch Parts, viz.) 3 fuch
whole Parts, and g Tenths of ano-
ther, the Cubes of which Numbers

(viz. 10 and 32.) are 1000 and 59.

But it is obwvious, that 17 is to 1,
much as 1000 to 59. And fo of the
other primary Planets.

As for the fecondary Planets, the
Periodical Times of the Satelites of
Fupiter are (as is above obferved) re-
fpctivgly <as a.2. 033572, -and 262
and their Diftances are as 52, 9, 14%,
and 25. But the Square of the Peria-
dical Time of the innermoft Sateles,
namely 3, is to 13 the Square of the
Periodical Time of the fecond Sazeles,
as 170 the Cube of the Diftance Ef

| the
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the innermoft from the Center of Fi-
piter, to 736 the Cube of the Diftance
of the fecond from the fame Center.
Likewife 3 is to 51 the Square of the
Periodical Time of the third Saseles,
as 17¢ to 28go 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 outermoft Sazeles, as 170
to 15800 the Cube of the Diftance of
the faid outermoflt Sateles from the
Center of Fupiter. And the fame
holds good as to the Sasellites 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- 4 ¢
ons of the Planets are performed uni- retained in
formly, or are regulated by one ge- {7 =7
neral Law. And from hence it is de- Gravity.
monftrated (f) by the Learned, that
the Planets are likewife retained in

their

(1) See Dr. Gregory (lace Savilian Profeflor at Ox-
ford) his Affron, Phyf. and Geom. Elem. lib. 1. prop.
27, 28, 29. and Sedl. 6. and 7. 1 fhall only obferve

here,
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their proper Orbits after an uniform
Manner, by one Sort of Force which
makes them tend to the Center of
their refpeive Orbits, and is thence
called #he Centripetal Force, or in one
Word Gravity. And this is another
Particular, wherein appears the Excel-
lency of the Copernicarn Syltem above
any other 5 forafmuch as this Syftem
may be preferved by Gravity alone,
uniformly propagated through the U-
niverfe, whereas (||) all the other
S &ems require fome (one or more)
other Force, befides that of Gravi-
ty. .
tr. yAlI the Planets, Primary and Se-
205 condary, are Opacous Bodies, 7. e
reeive  {uch as have no Light of- their own,
oo Leh but  receive all their Light from the
Sun. Sun ;5 and fo for this, as well as other
' Reafons, are accounted as {o many

Dependants of the Sun. Whence the

here, that any Body, when moved, will move uai-
formly in a firaight Line, if not hindered. And a-
gt‘e&ahiy any Planer would fly our of its @rbit into a
righe Line, which is a Tangent to its Orbir, was it not
hindered or pulled back and rerained in its Orbit by
fome Cenctriperal Force, i. e. by Gravity.

() Sec Greg. Aftron. Phyf. and Geom. Elem, pag.
T, AR |

Sun
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Suft with thefe its Dependants make
up what is called the Solar Syffers,
deﬁ:rlbed Fig. 1.

As for the other Celeftial Lights,
called the Fixed Stars, they are inde-
pendent of the Sun, as in other Re-
[pects, fo in refpect of Light ; foraf-
much as they receive not their Light
from the Sun, but fhine with their
own Native Light. ~Hence they are
efteemed to be, not only without this
our Solar Syftem, but as {fo many
Suns themfelves, each being placed
in the Center of fome fuch Syltem, as
this our Solar Syltem, and there fo
fixed, as to have no Motion, but
round their own Axs. They are
fuppofed to be vaftly diftant from
this our Solar Syftem ; which is the
Reafon that their Diftance is taken
no Notice of in the Deﬁ:ription of
the Copernican Syltem, Fig. 1.

Befides the Celeftial Lights already
mentioned , there appear {ometimes ©
Comets .whlch is originally a Greek "
Word, denotmg in that Language as
much as Hasiry. 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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16 Of the Copernican
refemble Hair. It is found by Obfer-
vations, that thefe Comets do (*) 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 Syltem,
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.

14.  Before we conclude this Chapter
T b1, concerning the Copermicax Syftem in
nets we  general, it feems proper to obferve,
Elliprical. that although the Orbits wherein the

Planets move, are defcribed, Fig. 1.
as fo many Circles, and may be well
enough conceived as fuch in many
Refpetts 5 yet more firi¢tly fpeaking,
they are not exactly Circular, but El-
liptical.

16 Further it feems not improper to
of “l’i’ zo- obferve alfo here, that the fixed Stars
%ﬁfpﬂf{{_ being the moft remote of all the Ce-

leftial Lights, and appearing to us as
placed in one Concave Sphere ; hence
it is ufual to denote the Place of any

=

(*) Hence the Line Comert defcribes by its Motiod,
is called its Trajedlor).
of



Syftem in general.

of the intermediate Celeftial Lights,
by afligning what Part of the Sphere
of the fixed Stars they appear to us
to be in, or more properly wunder.
And accordingly it is ufual to diltin-
guifh that Tra& of the Sphere of the
fixed Stars, under which all the Pla-
nets do move, by the Afterifms or
Conftellations that lic in that Tra& s

which being fancied to reprefent S
veral Things, are therefore called
Signs 3 and becaufe the Things repte-
fented by them are moft of them (¥)
'Zodia, or Animals, hence all this
Tra& is tiled the Zodiack. 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
Zodiack ; whence this middle Part of
the  Zodiack is of {pecial Note in A-
ftromomey, and is therefore diftinguifh-
ed by a peculiar Name, being called

the (||) Eecliptick. It, as well as the

whole Zadmek is d.wlcled into twelve

(t) It isa Gred{ Word ﬁgmfymg Animals or Li~
wing Creatures.
(f) The Reafon Crf this Name See Chap, 4. Seél.

21, _
(C] Parts,

17
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Of the Copernican
Parts, diltinguifhed by the Name of
the Conftellation or Sign, to which
each Part was formerly afligned. The
(*) Names of the faid Signs, together
with the Chara&ers whereby they are
denoted in thort, are as follows, viz.

i v 1 & & om
Aries, Tauwrus, Geminty, = Cancer, Leo, Virgo, .
= nm 7 v s Ead

Libra, Scorpio, Sagittarius, Capricornus, Aguarins, Pifces.

Laftly, It feems proper here to ob-
ferve, that the Planets do not move
in Orbits, which exatly run one over
the other, or are all contained in the
fame Plane 3 but their Orbizs 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 te 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 5 and
the Inclination of the Planes of the

(*) The Names of the Signs are fomewhat different-
Iy exprefled in chefe two memorial Verfes, viz.

Signa Aries; Tamrus, Gemini, Cancer, Leo, Virgo,
Libraq; Scorpins, Arcitenens, Caper, Amphora, Pifces.

Orbits
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Orbits of the other Planets is reckon-
ed greater or lefs, as the faid Planes
incline more or lefs in refpe to the
Plane of the Earth’s Orbiz, or ()
(which comes to the fame) to the
Plane of the Ecliptick. The two
Points, wherein the Orbit of any Pla.
net croffes 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.

.

(1) For the Eeliptick is thac Part of the Sphere of
the fixed Stars, which the Plane of the Earch’s Orbi#
produced chereto rouches. So thatcthe Edliptick is
no other than che Extremity of the Plane of the Eatth’s

Orbit;

[C 2] CHAP
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CHAP. IL

"Of the Diu}rﬁaf Phznomena cosi-
mon to the Ctleﬁiaf; Lights.

1. § YAving in the foreﬂomg Chapter
iR Dy explained, fo far forth as is fof-

nomena  ficient to the Defign of this Treatife,

are cm-  the Copernican Syltem in general, I

oo now proceed to explain agreeably

Lights in “thereunto the Pheromena of the Cele-

greral - fiial Lights, I fhall begin with ex-
p]alnmg the Dinrnal Phenomena com-
mon to them in general, viz. theIr
Rifing, Setting, & c.

2. Now thefe Diurnal Phanomena Df
T g the Celeftial Lights may be folved by
ved by the the Diurnal Rewvolution of the Earth,
piurnal 7. ¢, by one fingle Revolution of the
onof the Earth round “its own Axis in 24
Eqsth.  Hours.  This is illufltrated Fig. 4,

where the Circle PR TH denotes
the Earth 5 C the Center of the Earth,
through which pafles perpendlcular]y
its Ax.zf, round which it makes its
Diurnal Revolution. P denotes any
Place on the Earth ; the Line E W,

that
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Of the Diurnal Phznomena, &ve.

that Circle which bounds the Sight in
the faid Place, and is by Afronomers
called the () Horizon 5 E the ealt
Point of the faid Hﬂ?ﬂzﬁ'ﬁ W the

Weft : the Circle 2 b6 ¢ def 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 Haif
of it which is oppofite to the Sun ;
- the Semicircle PHT, the darkened
Hemifphere of the Earth, Now the
Earth being fuppofed in this Situati-
on, and 2lfo to move round its Axis

towards the Sun s it is evident, that

the Place P of the Earth will jult be-
gin to be enlightened by the Sun, and
fo the Sun will appear there to be juft
Rifing, or afcending the Horizon at E
the ealt Point of it. The Earth be-
ing moved round its own A4xis, {0 as
' that the Place P of the Earth, whrch
afore was under the Point « in the
Heavens, now is under the Point 5 3

' it is evident, that the Horizor of the
faid Place P will be now fo fituated,
as that the Sun will appear to a Spe-

(*) It is a Greek Word, d{:ncnng in that Tongue

fﬂmcwhat that boun a’:.

[C 3] &ator

: '! b
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&ator at P, as afcended confiderably
above E the ealt 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

Jower and lower in Refpe of the

Sun, and fo the Sun will appear to
afccnd higher and higher, till P is
come under ¢, where the Sun will ap-
pear in its grf'.ateft Height above the
Horigon for that Day 5 and fo it will
be Noon or Mid-day at the Place P,

For the Earth moving on, as the
Place P pafies from under ¢ to d, the
welt Point of its Horizon will afcend
higher and higher, and fo the Sun
will appear more and more to de-
fcend, as is reprefented by the Hori-
zor at the Point of the Earth under
d. The Place P being carried by the
Diurnal Revolution of the Earth fmm
ander d to under ¢, the Sun will then
appear juft on W the welt Point of
the Horizoz, and fo will appear to be
juft Settmg The Place P being come

‘under f, it will be then Mid-night

there. * Lafly, the Place P being come
mnnd agam under a, it will be there

| Sun-
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Sun-rifing again. And thus it has
been fhewn, that the fame Diurnal
Phenomena of the Sun will come to
pafs, if the Sun ftands f{till, and the
Earth move round its own Axis from
Welt to Eaft, or from under 4, to
under b, ¢, d, &c. in 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 {ame holds good as to
any other Celeftial Light, and the
Earth, is obvious to thew from Fig,
4, the Circle reprefenting the Sun be-
ing taken to denote any other Cele-
ftial Light.

But now it being juftly received 3.
by Philofophers as an unqueftiona- Tk ? ”?’*
ble Truth, that Nature works ATEP r,&.:éo;er-
the maft fimple and compendions Man- nican Sy-
ner 5 it thence follows, that the Solu- ,.;fjf,;,’;?;:
tion of the Diurnal Phenonena by blifed.
the Revolution of the Earth alone
round its own Axis, is much more Z
agreeable to Nature, than the Seluti-
on of the faid Phenomena b}? the Re-
volution of &2} the feveral Celeflial
Lights round the Earth. |

[C 4] Ig



24  Of the Dinrnal Phznomena

4. It remains only to obferve, that
The com- whereas by the Diurnal Rewvolution of
;’;:,‘;2;“ the Earth, all the feveral Celeftial
anotin of Lighits (cém to move in the Hea-
”’fi‘f ‘;'J‘;; vens from Ealt to Weft, hence this
Eﬁ}sz * feeming Dmrﬁal Motion of thf: Ce-
' leftial Lwhts is called their () come-

won Motmn as being common to
all of them. Befides which all the
Celeftial Lights, but the Sun, have a
proper Motmn from which arife their
proper Phenomena. As for the pro-
per Phenomena of the Sun, they like-
wife feem to arifc from the proper
Motion of the Sun, but are really pro-
duced by another Motion which the
Earth has, and whereby it moves
round thc Sun once every Year

nheuc# it 15 called the Amma! Motlon

v

(+) The Diurnal Motion is alfo called Motius Pri-
#its, either becaufe it is ufually firft treated of, or
élfe becaufe it is fuppofed according to che ‘Julgar
or Ptelemaick Syftem to be cauvfed by cthe Primum Mo-
bile, which according to the faid Syftem is a Sphere
above the fixed Stars, ‘carrying all the Celeftial Lights
along with it from Eaft co Weft. Whence the
faid . Diurnal’ Motion is alfo called fometimes Motus
Raptws  In like manner the. proper Motion is other.
wife ftiled Motus Secundus, in Cnntradlﬂmﬂ:mn to
'i:hf: Dmrﬁ al Mctmn called Motus Primus. g

. : {}f
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of the Earth. Having therefore ex-
plained in this Chapter the Diurnal
and common Pheromena of the Cele-
(tial Lights, I proceed to explain their
proper Phenomecna. |

CHAP.

-




(96):
C-H A.P. 11l

Of the Phznomena (commonly
afcribed to the [eeming Annual
Motzon of the Sun, but mther)
depending on the real Anpual
Motion of the Earth.

X Eing to explain in the next Place
The pro- the Phenomena proper to the fe-
per Phz-

nomena of V€Tal Celeftial Lights, 1T begin with
the Sun, the proper Phenomena of the Sunz 5
;’;{ dg;g{j. forafmuch as the Sz is the principal
Light of that Syftem of the World,
wherein we are placed. |
2. Now thefe Phenomena of the Sun,
The fem which are vulgarly afcribed to the
gk {eeming Annual Motion of the Sun,
aotionof may be folved by the Awnual Motion
i, of the Earth. In order whereunto it
the real 18 firft to be thewn, that the Annunal
‘j;:;‘:;‘: , Motion of the Earth will caufe the
the Earth. Suz to appear to us, as if it had fuch
| an Annual Motion, though it really
‘has no fuch Motion. And this is il-
luftrated Fig. 5, where the Suz is in

the
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the Center 5 the Circle next round it
denotes the Orbi¢t of the Earth, or
that Circular Line which the Center
of the Earth defcribes by its Annual
Motion 3 the outermoft Circle denotes
the Ecliptick, diftinguifhed into its
12 Parts or Signs. Now f{uppofing
the Earth to be at A, the Sux will
appear to us to be at = ; and {uppo-
fing the Earth to move from A to B,
and fo to C, the Su» will thereby ap-
pear to us to move from = to m, and
thence to 2. And in like manner,
by the Earth’s Motion along the Reft
of its own Orbit til]l it comes to A
again, the Suz will feem to us to
move along the Reft of the Ecliprick
till it comes to = again, Tis evident
then, that, fuppofing the Earth to
move as has been here defcribed, the
Sun, though it really ftands (till, will
feem to have the fame Awnual Moti-
on along the Ecliptick, as it would
have, if it really moved fo, and the
Earth ftood ftill.

Only ‘tis remarkable, that whereas 3.
we commonly {ay, the Sun is in Aries, i 0%
whcn it 1s between us and z.‘fr:f.r (and to H:i- .—::;:
fo of any other Sign,) if we would 7on Way
f pf:ak proper]y, and agreeably to the r,g.ﬁ";ﬂf"f“

| natural



28 Of the Annual Phenomena
Sunisin matural Caufe of this (and fuch like)
ML O Phenomenon, we fhould fay, that sbe
Sign.  Earth isthen in Libra 5 forafmuch as

the Earth in its real Motion 1s always

in the Point of the Ecliptick oppofite

Eﬂ that, wherein the Sz appears to
5 1% W

4. = Having fhewn that the Awunnal Mo-
The ¥alie- tion of the Earth along the Ecliptick
gy of the ~ . :
Seafons, Will make the Swz appear to us, as if
doc- *’Jﬂf it had fuch an Awwnxal Motion s I
:fff,,,_{”,}x praceed now to fthew, how the Varie-
amnual  ty of Days -and Nights as to their
ﬂ:?::ﬁ:, Length, and the various Seafons of
| the Year, (all commonly afcribed to

the f{eeming Awnnal Motion of the

Sun,) may be folved by the Annual

Motion of the Earth. And this is

illultrated Fig. 6 5 for the clearer Un-

derftanding whereof there are to be
premifed the following Particulars.

: As the (*) Axis of the Earth (and

g{ ;:;‘; E-_fo of the Sux, or any other Celeftial

Axis and Body) is the wvery Mid-line of it,

Poles ; as which confequently pafles through its

alfo of t) ; |
?ﬁﬁﬂki’ Center, and is reprefented, Fia. 6,

(*¥) The right Line, round which Bodies or Circles
are conceived to move, are {o called in Allufion to the
Axis or Axle-tree of a Chariot or Cart wheel.

(where
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(wherc the Circle AQBE reprefents Polar Cir-
the Earth,) by the right Lme AB; fo ﬁ;&liqm'
the two Ends of any_ Axis. are called Points,
its Poles, and confequently the two Pgi‘j;g“
Ends of the Axis of the-Earth are ¢-.
called the Poles of the Earth 5 which
always pointing one Norfhwards the

other Southwards, hence the former

is called the worth Pole, and is deno-

ted, Fig. 6, by B 5 the latter is called

the ﬁ:-mb Pole, and is denoted by A,
Between thefe Poles each Point of the

Earth by its Diurnal Revolution does
deﬁ:rlbe a' Circle ; of_ which that,

which is in the very Mlddle between

the Poles, and is the greateft, is cal-

Ied the Eqrmaﬁml or Equater, (deno-

ted Fig. 6. by EQ,) becaufe when

tite Srm is m. the Plane. of this Egui-
noitial Circle,, it is equal Day and

Night all over.the World. And. did

this Circle exadly an{wer to, or run

along under the Ecliptick, there would

be equal Day and Night throughout

the Year all over the World. But

the Eguator crofling the Ecliptick,

hence it is equal Day and Night only

- twice in the Year, namely, when the

Sun appears in onc of thofe two

Points of the Ecliptick, where the
Eqnator
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Eguator croffes it, #iz. in the firlt
Degree of Aries, and the firft of Li-

bra ; which are therefore called the
two Eguinol¥ial Points; and the Times

o of the Year anfwering thereto, the

two Eguinox’s, one the Vernal, the
other the Awtumnal. Among the o-
ther Circles, which the {everal Points
of the Earth by its Diurnal 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 Sun feems to go dire&ly
over, when it is at its greatelt Decli-
nation or Diftance from the Egua-
for, either northward or fouthward.
Whence one is called the wnorthers
Tropick, the other the fouthern. And
becaufe when the 8wz appears to
move vertically over the northern
Tropick, he appears alfo to be in the
Beginning of Cancer, hence the faid
Tropick is frequently ftiled the Tropick
of Cancer 3 and for the like Reafon
the Southern is otherwife ftiled the
Tropick of Capricorn. = The Reafon
why both thefe Circles are called Tro-

picks,
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picks, is becaufe the Sws appearing
then at his greateft refpettive (nor-
thern or fouthern) Declination or Di-
ftance from the Egunator, begins from
thence prefently to (1) twrn back a-
gairn towards the Eguator. And be-
caufe the S##' in the firlt Degree of
Cancer and Capricorn does as it were
make a Stand, going neither North-
ward nor Southward further from the
Egunator, hence thefe two Points of the
Ecliptick are called the two Solffitial
Points 5 and thefe two Times of the
Year are called the two Solffices, 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 MN. The
two Polar Circles are {o called, either
as being near to the two Poles of the
Eguator, or becaufe they on the Earth
(ID anfwer to thofe Circles in the

Heavens,

-

(1) The Greek Verb 7et7w fignifies to turn; whence
is derived 7pomuds denoting fomewhar from whence
a Turn 1s made.

- (I) As every Point of che Earth by its real Diuynal
Revolution, does really defcribe a Circle between the
two Poles of the Earth ; fo the Sun, by its feeming
Diurnal Revelution, does feemingly defcribe ex;ry

ay

31
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Heavens, which the (*) Poles of the
Ecliptick {eem to defcribe by the ap-
parent Diwrnal Motion of the Hea-
vens. Hence thefe Polar Circles are
juft as far diftant from their refpe-
&ive Poles of the Equinoi#ial, as are
the Tropicks from the Equinoiial, viz.
23 + Degrees, this being the Meafure
of the Aungle, which the Planes of the
Eguator and Ecliptick make by their
mutual Inclination. Thefe Polar Cir-
cles do bound thofe Tra&s of the
Earth, where it is Day or Night du-
ring more or fewer whole Diurnal
Rewolutions of the Earth, or for 24

Day a Circle, direftly anfwering in che Heavens to
that Circle on the Earch, to which the Sun is thac
Day Vertical. Hence there are ufually conceived in
the Heavens, Eguinoftial and Tiopical Circles, which
dire&ly anfwer to the like Terreftial Circles. § s

(*) As che Earch, Sun, and all the other Celeftial
Bodies are faid to have their refpeétive Axes ; fothe
Aftronomical Circles (wviz. Ecliptick, Horizon, &c.)
are conceived by Aftronomers to have their refpe-
&ive Axes ; each of which is conceived ro be a righe
Line paffing through the Center of the faid Circles,
1o as to be perpendicular to their refpetive Planes;
And the Extremities of any fuch Axis is likewife cal-
led the Pole of the Circle, to which che faid A4uxis be-
longs. And confequently (the 4xis being always per-
pendicular to the Plane) the Poles of any Circle are

© always diftant, each ¢o Degrees from the faid Cir-

ele.
Hours
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Hours and upwards together. Of
thefe Polar Circles, one is termed the
(t) Aréick or northern Polar Circle,
as being nigh the Ardick or north

Pole of the Egnator, and the other

for the like Rcafmn is termed the dn-

tarckick or fouthern Polar Circle. The
former is denoted Fig. 6, by the cir-
cular Line K L, the latter by F G. It
only remains to obferve, that the
Sun (or any other Celeftial Light) will
appear to be vertical to that Point of
the Earth, where a right Line drawn
from the Center of the Su# (or other
Celeftial Light) to the Center of the
Earth , crofles the Surface of the
Earth. Thus Fig. 6, when the Earth
is in the Beginning of Capricorn or at

, the Sun will appear to be verti-
ca[ to the northern Terreltrial Tropick
or T C, becaufe a right Line drawn
from 8§ to v¢, will crofs the Surface of
the Earth at T. So when the Earth
is at vy, t he Sun will appear vertical

(1) The north Pole of the Eguator is called other-
wife the 4réfick, becaufe it is near the Conftellations
called the greac and lictle Bears ; the Greek Word
"Agx7©- figrifying a Bear 5 and hence the fouthern
Pole is ftiled the Arzfaré?m(, as being oppofite to the

Ardlick.
[D] o
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to the Terrefltrial Equator or E @,
becaufe a right Line drawn from § to
v will crofs the Surface of the Earth
in a Point of E Q 3 for in this Pofi-
tion of the Earth the Line S v 1§
to be conceived perpendicular to the
Axis A B. Thefe Particulars being
premifed and apprehended, it will be
eafy to apprchend how the various
Length of Day and Night, and the
various Seafons of the Year are pro-
duced by the Aunual Motion of the
Earth. |

Suppofe then the Earth to be at =,
the Sunz (as is afore obferved, Sed.
3.) will appear at v, and fo in one
of the Eguinoifial Points, and in the
Middle between the two Poles of the
Earth A and B; and confequently
will enlighten from Pole to Pole,
that Hemifphere of the Earth which

is oppofite toit. Whence Half of
the Terreftrial Eguator 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 (forafmuch as it lies either in

- the Terreftrial Eguator, or fome Pa-

rallel to it) being carried round the
Axis
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Axis of the Earth in an uniform Man-
ner by the Diurnal Motion of the
Earth, will be as _Iong in. the Light,
as in the Dark, 7. e. the Day and
Night will be then equal 2all over the
Earth.

The Earth being moved by its d#- 7
nual Motion from = to v, the Sun 77 R‘f";'
appears then to us to be in %, where ";Tzf{ e
is its greateft Declination northward, lovgeft as
And the Sun being in this Situation, ™ 5i™
‘tis evident, that the Rays of the Suxn, fic.
which enlighten one Half 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& of the Earth within the north
Polar Circle K L, at this Time of the
Year enjoys Day-light throughout
the whole Diurnal Revolution of the
Earth ; and on the contrary, that it
is continual Night throughout the
whole Diurnal Rewvolution of the Earth,
in the Tra& of the Earth lying within
the fouth Polar Circle F G. It fol-
lows alfo, that the greater Portions
of the Parallels to the Eguator, which
lie between the Eguator and northern
Polar Circle, have the Light of the

[D 2] Sun
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Sun 5 but the greater Portions of fuch
Parallels, as lie between the Equator
and fouthern Polar Circle, have not
the Light of the S~ 5 and the Porti-
on of the Parallel, which is or is not
enlightened, is {fo much the greater
or lefler, as the Parallel is more or
lefs diftant from the Eguator, there
being exactly one Half of the Equator
always enlightened, and the other
not. And hence it is, that in this
Pofition of the Earth in the firft of
Capricorn, when the Sun {eems to be
in the oppofite, viz. firlt Degree of
Cancer, the Days are longeft in the
northern 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 is more remote from the Equa-
tor- But to f{uch 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 Sun will feem to move from % to The Au-

=, and {o will appear in the Celeltial

tumnal E.
quinoy,

Eguator, and make Day and Night ant tse

equal, as when the Earth was at the
oppofite Point =, for the like Rea-

fons. In like manner the Earth mo

ving from v to %, the Swz will feem

Kea ﬁ:lﬂ .:]f
the Days
being
thorteft «#
the Winter
Solltice,

to move from = to vy, where it is in explained.

its greate(t fouthern Declination. And
confequently at this Time of the
Year, the like Phenomena will happen
to the Inhabitants of the fouthern
Hemifphere of the Earth, as happened
to thofe of the northern Hemifphere,
when the Earth wasin w 3 and the
like' Phenomena will be in the nor-
thern Hemifphere, as were afore in
the Southern.

Having thus fhewn, that the fame
Phenomena, as to the Length of Day
and Night, and f{o as to the various
Seafons of the Year, will arife from
the Annual Motion of the Earth round
the Ecliptick, as from that of the Sun,
at the four Cardinal Points of the Lic.
liptick, viz. the two Eguineitial, and
the two Solftitial Points 5 it is obvi-
ous, that the f{ame Phernomena will

likewife happen at any the intcrmedi-
ale

[D 3]

The Soly-
tion of the
like refpe-
élive Phe-
nemena g#
the inter-
mediate
Points of
the Eciip-
tick, #
eaftly to be
inferred
from whas
has bezn
ﬁiil._f.
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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. As the different Length of Day and
of the dif- Night, and the differcnt Seafons at
féﬁﬁﬂ} diffevent Eitnes 10f-tha Yeanare2be-
the Sun  momena, which efcape no one’s Obfer-
:g;;; ‘e vation, and have been already ac-
feeting ’ counted for s {o there are other Pm-
different  mpmona of the Sun, which are not fo
o geafily to be. obferved, and therefore

differers taken Notice of on] by the more
Rare ¢

S ision curious in thefe Matters Such is the
| different Diftance of the Sun from the

Earth at different Parts of the Year 3
as allo its appearing of a different

Magritude, and its. feeming to move
at a daﬁrent Rate. For as the Sux's
Diameter appears lefler about the
Middle of Faume, and greater about
the Middle of December, {o the Sunis
more diftant from us in our Summer,
than in our Winter ; and alfo (cems
to move {lower in the former, than
in the latter ; infomuch that it takes
~up about eight Days more in its feem.
ing to pafs from the Vernal to the
Auntumnal Eguinox, than in its feem:

ing
Vio%
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ing to pals from the Autumnal to the
Vernal 5 although in both Intervals
of Time it feems to pafs over but an
equal Portion of the Ecliptick, name-
ly, jult Half. Thele Phenomena of
the Sun, as'they depend oncon the
other, fo may be all folved by the
Annual Motion of the Earth, ia an
Elliptical Orbit, round the Szz placed
in one of the (||) Focus’s of the El-
lipfas; as is illufirated, Fig. 7, where
the [Circle reprefents the Eecliptick,
the Ellipfis reprefents the Orbiz of the
Earth, S the Suz placed in one of the
Focus’s of the faid Elipfis. Now
about the Middle of Fune the Sun ap-
pears to us in the Beginning of Can-
cer, and confequently the Earth is in
the Beginning of Capricorn, and fo at
the Point A of its Elliptical Orbit,
that is, at its (*) Apheliun or greateft
Diftance from the Sw» ; whencethe
Sun

(1) In Fiz. 5. the Sun is placed in the Center, not
one of the Focus’s, only for more Conveniency fake in
drawing the Figure. Irmay be eafily conceived to be
in the Focusnexc to the Sign of %, where it oughe
to be ftrictly. o

(*) Whac is here called the Aphelivm and Peribeli-
um, 15 by fuch, as follow the Hypothefis of the Sun’s

- [P 4] real
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Sun appears then lefs tous. About
the Middle of December, the Sun ap=
pears to us in the Beginning of Capri-
corn, and confequently the Earth 1s
then in the Beginning of Cancer, that
is, at the point P of its Eliptical Or-
bit, and fo at its Peribelium, or lealt
Diftance from the Su#» ; which there-
fore appears to us then greater. Fur-
ther, as the Line drawn from v to-
= through the Center of the Suz S,
divides the Ecliptick into two Halves,
fo it unequally divides the Orbit of
the Earth;y the greater Segment where-
of anfwers to the fix Signs of the
feliptick, which the Earth pafles un-
der between the Vernal and Autumnal
Eguinox 5 and the leffer Segment an-
{wers to the other fix Signs of the

real Annual Motion, called the Apogee and Perigee
and thefe fuppcfe the Sun to move Annually rovnd the
Earch in an Eccenirical Circle, which comes much to_
the fame as an Elliptical Orlit. The Apbelium and
Peribelinm are not always in the fame Points of the
Ecliptick, but move a litdde and a lictle forwards ac-
cording to the Series of the Signs. The former is ag
prefenc reckoned aboutthe 7¢h Degree of Capricorn,

_and the lacrer abour che yth Degree of Cancer.  They

are boch Words derived from the Greek Language,
and 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 it comes to pafs,
that the Earth taking up more Time
to go along the greater Segment of its
Orb, than the lefler, the Su» {eems
to take up more Time, and confe-
quently to move more flowly, in
pafling along the fix Signs of the
Ecliptick between the Vernal and Au-
tumnal Fguinox, than it does in paf-
fing along the other fix Signs of the
Ecliptick between the Autumnal and
Vernal Eguinox.

As the Time of the Earth’s Awnual 4.
Motion from any Point of the Eclip- The Time
tick to the fame again, is computed gﬁrﬁfs
365 Days, 5 Hours, and 49 Minutes 3 annual
fo the Time of the Earth’s Motion Motion, or
from the Vernal to the Autumnal fﬂt{izafn
Eguinox, is computed 186 Days, be-
fides fome odd Hours and Minutes
and from the Autumnal Eguinox to
the Vernal, 178 Days, befides fome
odd Hours and Minutes. So that the
Difference between thefe two Inter-
vals of Time is (as afore has been
obferved) about eight Days.

But
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“But there are two Difficulties, which
are to be removed. One is in refe-
rence to what has been faid concern-
ing the Sun’s being more difltant from
the Earth in Summer than in/Winter.
For fince the Suz is the Fountain nf
Heat as well as Light to the Earth,

y be asked, how it comes to pafs
that the Sun is botter to usin Summer
than in Winter 5 if fo be it be farther
from us in t‘le former. thaniin the
latter. Now - this Difficulty will be
removed by confidering, that the Suz
(or any other igneous Body) fecls
‘more or lefs hot to us, not only as it

" i5 nearer or further from us, but alfo
‘as'its Rays come more or le(s diretly
- tous. Whence, though the Suz be

farther from us in Summer than in
‘Winter, yet becaufe its Rays are much
more neatly 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 Su» fall more nearly per-
pendiecular, or more diretly upon us
in the Summer than in Winter, is
obvious to infer from Fig. 6. For
when in Summer the Earth is in the
Beginning of v, and confequently ‘Stjw

uu
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San appears to be in the Beginning of
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2, the Sux is then in a perpéndicular -

Line to T, or the Rays of the Suz
then fall perpendicalarly on the Ter-

reftrial Tropick T C 5 and therefore,

although the Earth be about that
Time in its Apbelinrnz or greatelt Di-
ftance from the Swuz, yet the Sun is
then hotte(t to us in thefe Parts of
the Earth north of the faid Tropick.
But as the Earth moves from the Be-
ginning of w towards v and &, fo
the Perpendicular from the Su» to the
‘Earth moves from T towards M ; to
which lalt the Suz 15 exaltly’ perpen-
dicular, when the Earth isin the firft
of &, or at the Winter Solftice.
‘Wherefore, although the Earth be
about that Time in its Peribelinm or
leaft Diftance from the Su», yet the
Sun is not then {o hot to us, becaufe
its Rays fall molt obliquely 5 as is
evident by fuppofing a right Line
drawn from the Sz to the point T in
that Pofition of the Earth at &.

The other Difficulty is in reference
to the Annual Motion of the Earth
round its Orbit. For fuch a Motion
{eems inconfiltent with the Earth’s
& | retaining

I 3 [ ]
The
Change of
the Earth’s
Place 1n
its Annual
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orbit, why retaining always the fame Situation in
;ﬂﬁﬁ}’;ﬁ, Refpe&t to the fixed Stars. Bat it is
Change as to be known, that the Circle of the
Er:{:isi_ Earth’s Orbir is fo very little in Re-
tuacion in fpe&: of the Sphere of the fixed Stars,
refpet o that the Earth’s changing its Place in
sars.  the faid Orbst by its Annual Motion,
makes no fenfible Change of the
Earth’s Situation in Refpett of the
fixed Stars. In whatever Point of her
Annual Orbit the Earth is, its Axis
and.Eguator (being each every where
Parallel to it-felf ) will, if produced,
fall on the fame 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 (foraf-
much as they retain the fame Situa-
tion among themfelves) will () re-
tain the fame Situation in Refpect of
the Celeftial Eguator and Poles 5 the
Celeftial Eguator being always direétly
over the Terreftrial, and the Cele-
ftial Poles being always dire&tly in a
right Line with the Poles of the
Earth.

(1) Excepring the Change mentioned, Chap. 7.

- Sedl. s. _
Thele
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Thefe Difliculties being removed, 14.
the only Phenemenon which remains 4n Eclipfe
here to be taken Notice of, is that fj,;?fpfﬁﬂ’
commonly called the Eclipfe of the focalled.
Sun, but which ought to be called #he
Eclipfe of the Earth. For the Word
Eclipfe does in the Greek Tongue fig-
nifv a Deficiency ;5 and it is ufed in
this Cafe to fignify particularly that
Deficiency of Light, which feems in-
deed to us to be in the Swz, but in
reality is fuch only in Refpe& of the
Earth. For the Su» 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 in it
felf, cannot f{uffer any fuch Defect 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#». But then it is the Earth, on
which we are, not the Swn, that is
deficient of Light, or in an Eclipfe
and the opacous Body, whofe Inter-
pofition between the Sun and Earth,
caufes the Earth to be thus in an
Eclipfe, is the Moon. Wherefore the
Explanation of this Phenomenon de-

pending
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pending on the Motion of the Moon,
it will be requifite to {peak firft of
that 5 after which I fhall in a diftinc
Chapter explain the Eclipfes both of

the Sun (as it is commonly called)
and alfo of the Moon.

CHAP
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CHAP IV

Of the Phanomena relating to the
Moon.

HE Moon is a fecondary Planet, 1.
forafmuch as fhe moves round 74 Mun,
the Earth primarily and immediately 5 f;fr?:,,;:
and round the Sun only in a fecondary
Manner, wiz. as fhe moves round the
Earth, which moves round the Sun.

A Period or Single Revolution of 2.
the Moon round the .Earth from any 4 Feriodi-
Point of the Zodiack to the fame, i$ whar,
called the Moon’s (¥) Periodical Months
and confilts of 27 Days, 7-Hours, and
3 Quarters. :

The Time from one Sywod or Con- ;
junction of the Sun and Moon to 4 Synodi-
another, is called the Moon’s (*) 8- f;}if”m’
nodical Month, and confifts of 29
Days, 12 Hours.

(**) The Words Period and Synod are both of Greel
Exgraﬂinn, the former deneting a going Round a
Thing, the lacter a Meeting together of two or more

- Things, ;
The
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L The Reafon of the Synodical Month

The Sy- being fo much longer than the Perio-
ﬂgfnlffl dical, is illuftrated Fig. 8, where the
whylonger Circle S denotes the Sun, the Circle
than i T & the Orbit of the Earth, T the
. Place of the Earth in the faid Orb:s,
the Circle M » the Orbit of the

Moon 3 M or m two feveral Places of

the Moon in her Orbir 5 the outer-

moflt and greatelt Circle, the Zodiack.

Now let the Earth T be fuppofed in

the firlt of Libra, and the Moon to be

in her Orbir at M (in a right Line
between the Earth and the Sun, and

o) in Conjunction with the Sun in

the firlt of Aries. The Moon moving

thence Eaftward, or according to the

Series of the Signs, after 27 Daysand

~an half appears to us again in the firft

of Aries, i. 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

whele Sign Eaftward, »iz. almoft to

the End of Libra. And hence the

Moon M, though come again to the

fitlt of Aries, is almoft a whole Sign

~ Weltward of the Sun. This is re-
prefented by the two prick’d Lines,
whereof that from M (in the fecond
Pofition



of the Moon., 49

Pofition of the Earth) to v reprefents

how the Moon appears then to us in

the Firt of Aries, while the other

Line from = through S to the End
almolt of v reprefents how the Sun
appears at the fame Time to be al-

moft out of Aries, and fo almoft a
whole Sign Eaftward of the Moon.
Wherefore the Moon mult ftill move

fo much further, 2iz. from M to »

in her own Orbit, before fhe will be

in Conjunétion again with the Sun.

In going of which to overtake the

Sun, is taken up the Time, whereby

the Symodical Month exceeds the Pe-
riodical, viz. 2 Days, 5 Hours.

- It is the Synodical Month, whichis s,
principally made Ufe of in Computa- T Sy
tion of Time. Forafmuch as the fe- ﬁﬁ,ﬁﬂ,r
veral Parts of this Month are fenfibly chief Re-
to be diftinguithed by the feveral &%
Phafes or Appearances of the Moon,
refpe&ively belonging thereunto.

“The feveral Phafes of the Moon 6.
are accounted for thus. The Moon Th feve:
i5 conceived to be an opacous Body, o the sion
i. e. a Body which receives its  Light acconted
from .the Sun. It is alfo fpherica],f”‘
and confequently has always one Half
of it enlightened, namely, that Hemi.

LE] {phere
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(phere which is towards the Sun.
Now from this Hemifphere being
feen, fometimes more fometimes lefs
of it, by us, arife the feveral Phafes
of the Munn for the better Under-
ftanding whereof it is to be farther
obferved, that although the Moon be
af phencal Body, yet rhe 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 §
denotes the Sun, T the Earth, OTR
Part of the Earth'.r Orbit, ACKG the
Orbit of the Moon, on the feveral
more remarkable Points whereof, viz,
A, B, C D, K, F, G, H, 1s repre-
fented the Moon with its enlightened
and darkened Hemifphere 3 and at
each Point fo much of the enlighten-
ed Hemifphere, asis within the Cir-
cle ACKG, is feen by usj but it
appears to us, not as it is there repre-
fented, (. e. not as a Portion of an
Hemifphere,) but ‘as a Portion of
fome plain circular Surface, as is re-
prefented by the feveral little circular
Draughts refpe&ively adjoining. This
being premifed, °‘tis evident from the
faid Figure the oth, that the Moon

being
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being at A, all its enlightened Hemi-
{phere is towards the Earth, and feen
by Us, whence the Moon appears
to us with a full Orb, (7. e. witha
plain circular Surface all enlightened,)
which Phafis or Appearance is there-
fore ftiled the FulZl Moon. The Moon
being moved to B, 'tis evident, that
only fome Part of its enlightened
Hemifphere will be towards the Earth,
and fo feen by us; whence the Moon
will appear like a (+) plain circular
Surface, not fully enlightened, but
fomewhat defe&tive of Light on that
Side which is from the Sun, and con-
fequently will appear gibbous. The

Moon being moved to C, jult Half .

of its enlightened Hemkfpherc will be
towards the Earth, and feen by Us:
whence the Moon will appear then
with an bhalf Orb, or with a femi-
.circular Surface. The Moon being mo-
ved to D, a very little Portion of its
enlightened Hemifphere will be {een
by Us, and this will appear horned,
‘the Horns bending from the Sun, and

(*) Hence the Face of the Moon is called Difeus,
13 felembling a flat round Difh.

lE 2} fo

51
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fo (J) weltward. The Moon being
come to K, none of its enhﬂhtened
Heniif phcre will be towards the Ea rth,
and {o the Moon will not be feen by
us, and then it is faid to be New
Moor 5 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 fo
(|]) eaftward. After which the Moon
will appear at G with an half Orb
again, (asat C ) and at H gibbous
again, (asat Bs) 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 diltin-

guifhed only in the fore-mentioned
Points.

Hence the remarkable Phafes of the
Moon are five 5 whereof the two
principal are the New and the Fzll
Moon. The three other, z:z. the
Gibbows, - Half, and Hormed Moon,

(lll) Hence the memorial Verfe,
Dextra cavim Veteris complebit, Lava Recentise

occur
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occur both between the New and Fall -
Moon, and alfo between the Full and
New Moon ;5 only in a different Or-
der. Between the New (which is alfo
calied the Change) and the Full, the
Moon is firlt horned, then halved,
and laltly gibbous 5 whereas be-
tween the Full and Change, fhe is fir(t
Gibbous, then Halved, and laftly
Horned.

When the Moon is thus Horned, 8.
or a little before and after the New ek
Moon, (viz. when the Moon is at Sl
the Points D and F,) befides its bright E?ffiif
Horns, the Moon has a faint nghr, cus of the
whereb all the Reft of its Difcus ji s, ¢
rendred difcernable, This faint Light f:::dﬂ;

has been thought by fome to be Ehia et it
Moon’s Native proper Light 5 but it ¢/%5

whence

is now generally fi uppofed by the fuppofed 1o
learned in Aftronomy to be no other 4/
than a Reflexion of the Sun’s Rays

upon the Moon, the Earth’s Pofition

being fuch at this Time, as very well

{uits to fuch a Reﬂextm as may bc

feen, Fig. 9. And this Suppoi’ tion is
rendered (till more probable, becaufe

that as {oon as the Moon is moved
beyond the Limits of {uch a Reflexion

LE 3] from
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from the Earth, the fore-mentioned
faint Light ceafes. -

: What has been afore obferved of
of = the Sun, is alfo obferved by the curi-
Mons B ous of the Moon ; namely, that in
berigee, one Part of her Orb:t fhe appears
. leffer, and (ceteris paribus) {lower 5 in

the oppmf te Part bigger and Cwifter.
Which Phenomena may be folved af-
ter the like manner, as are the like
Phgnomena of the Sun . viz, by the
Moon’s Motion in an elliptical Orbiz,
having one of its Focus’s in the Cen-
ter of the Earth. Accordingly this
y be illuftrated by Fig. 7, fuppo-
{' g the Ellipfis A P (whlch there re-
prcfents the Orbit of the Earth) to re-
prefent the Orbit of the Moon, and
the Circle S (which there reprefents
the Sun) to reprefent the Earth. For
then A will reprefent the Moon’s A-
pogee or greateft Diltance from the
Earth, when the will appear lefler 5
and P her Perigee or leaft Dlﬁance
when confequently fhe will appear
greater. And Decaule fhe is longer in
paffing the greater Segment of her
Orbit between her Apogee and that Fo-
cus of her Orbit, which is in the Cen-

ter of the Earth than the lefler Seg-
- meng
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ment between the {aid Focus and her
Perigee 5 therefore f(he will appear to
move flower, while fhe pafles along
that Half of the Zodiack, which an-
{wers to the greater Segment of her
Orbit 5 and {wifter, while fhe paffes
the other Halt of the Zodiack, an-
fwering to the lefler Segment of her
Orbir.

Among the Phenomena of the Moon
‘more obvious to our Senfe, there re-
mains only the Eclipfe of the Moon
‘to be {poken of, which fhall be ex-
‘plained in the following Chapter.

[E 4] CHAY,
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CHAP ™Y,

Of the Ecl:pfes of the Sun ;md
Moon.

HE Eclipfes of the Sun and

Moon are here {poken of toge-
ther, becaufe as they arife from like
Caufes, fo are they to be explained
much after the fame Manner. For it
is to be remembred, that it has been
afore (*) obferved, that what is com-
monly called the Eclipfe of the Sun,
is in reality the Eclipfe of the Earth.
Wherefore, the Earth and Moon be-
ing both opacous Bodies, which re-
ceive Light from the Sun, an Eclipfe
of the Earth (commonly called an
Eclipfe of the Sun) is no other than a
Deficiency of Light on the Earth, by
the Moon’s coming between the Earth
and the Sun, fo as to hinder the Rays
of the Sun from falling on the Earth
jult as an Eclipfe of the Moon is a

i -~ e

(*) Chap. 3. Seft, 13. )
il 7 Ny Deficiency
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Deficiency of Light in the Moon, by
the Earth’s coming between the Moon
and Sun, fo as to hinder the Rays of
the Sun from falling on the Moon.

Hence it is evident from Fig. 9, 2.
that all Eclipfes of the Earth happen et of
-at the Chanﬂe of the Moon, becaufe ,,,,f} j}fﬁn
then only it is that the Moon cotties when hap-
between the Earth and the Sun 5 and **
all Eclipfes of the Moon happen at
the Full of the Moon, becaufe then
only it is that the Earth can come
between the Moon and the Sun.

It is to be thewn further, for what 3.
Reafons there is not an Echpfe oftithe Woy ot
‘Earth at every Change, but only at ib::;};,.
Jome certain Changes of the Moon g Fullof the
nor an Eclipfe of the Moon at every ;’:}‘;";f“
Full, but only at forme certain Full fome cer-
Moons. It is then to be known, that win Ones.
the Orbit of the Moon croffes the
Ecliptick, {o as to make an Angle of
5 Degrees Inclination. © The Points
where the Moon croffes the Ecliptick,
are called the Nodes of the Moon, and
are defioted, Fig. 10, by thefe Chara-

&ers v and s 5.the former of which
is called the Dragon’s Head, the latter
“the Dra on's Tmf The Moon croﬁeq
Fhe Echpnré at the Dragon’s Head,

when
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when fhe is entring on that Part of
her Orbir, which inclines northward
from the Ecliptick 5 and fhe crofles
the Dragon’s’ 'I'ail " when fhe is en-
tring on ‘that Part of her Orbit, which
inclines fouthward from the Ecl:pt:ck
Now the Nodes being the only two
Points; where the Moon croffes the .
Ecl:pz:cé hence there can be no E-
cliple 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 fo between the Earth and the
Sun, as to intercept the Rays of the
Sun, and keep them from the Earth,
And in like manner, there can be no
Eclipfe of the Moon, but when the
Moon happens to be at Full, inor
~near one of the Nodes ;5 becaufe in
this Cale only, the Earth comes fo
between the Moon and the' Sun, as
to intercept and hinder the Rays of

the Sun from falling on the Moon.
In an Etllpfe of the Earth, the
:;‘JE sk Moon by intercepting the Kays of
.:f?,:}af"af the Sun, cafts a Shadow on the Earth,
she sin And in an Eclipfe of the Moon, the
e Earth by intercepting the Rays of the
¥igac.  Sun, cafts a Shadow on the Moon.

Thefe
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Thefe Shadows are of a () 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 fo ceale. Were
thefe Shadows, ecither of a (J]) cylin-
drical Figure, 7. e. of an equal Thick-
nefs all along s or of a (||) conical
Figure, but inverted the other Way,
5. e. did they grow thicker and thick-
er, the further they are extended,
then they would be extended in infi-
nituss. But now 'tis certain, that the
Shade of the Earth does not extend
to the Orbit of the primary Planet
Mars 5 torafmuch as when the Earth
1s directly between the Sun and Mars,
the latter is not eclipfed, as it
muft neceffarily be, did the Shade of
the Earth reach to the Orbit of
Mars. ' | ok

It being thus demonftrable, that 5.
the Shadow of the Earthends ina 7% S
Point, before it comes to the O_?‘Ml‘ of monftrated
Mars 5 hence it is alfo demonftrable, h‘-‘"’*’gig-
that the Sun is bigger than the Earth ; e ;::.&,

forafmuch as an opacous Body can’t «nd the
| | | ~ Earththan

the Moon,

| (1) Asin Fig. 13,
(f ID Thisis evident from Fig. 11. and 12,

caft
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8.
The Great-
nefs of an
Eclipfe de-
pends in
one Refpelt
on the

- Of the Eclipfes

calt fuch a conical Shade, but when -
it is leffer than the lucid Body, whofe
Rays it intercepts. For if the opa-
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 in
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 demonftrated to be bigger than
the Earth, fo the Earth may be de-
monfirated 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
Earth’s Shadow, even in that Part of
it which the Moon pafles through in
a total Eclipfe, bigger than the Moon,
though it be lefler than the Earth it
felf : what is here faid is illuftrated,
Be 100 12,513, e
The Shadows of the Earth and
Moon being thus of a conical Fi-
gure, it is obvious that an Eclipfe
either of the Earth or of the Moon
will be (ceteris paribus) greater or
O
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longer, when the Moon is in her #oon’s ke
Perigee, than when fhe is in her 4go- if,;’éf:’ﬂ
gee. For the Moon, if fhe be eclipfed perigee.
in her Perigee, meets with a thicker

Part of the Line of the Earth’s Sha-

dow, than if {he be Eclipfed in her
Apogee 5 as is obvious from Fig. 13,
where the Line P P denotes the Moon'’s
Paflage 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, it 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 Apogee 5 as is ob-

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

the Paflage 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 Refpe& to the Greatnefs and Du- 54 Prce
ration of Eclipfes, does principally ‘z'%f,ﬁm.
arife from the Moon’s being then ?aﬂﬁl
more or lefs diftant from a Node or yoges.
the Ecliptick. Which fhall be illo-

_ ' ftrated,
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8.
An Eclipfe
of the
Moon, To-
tal or Par-
tial.

A Central

Eclipfe of
the Moon,
what.

I0.
A Cencral
Eclipfe il-
Tuftrated.

of the Ecl@ﬁy

ftrated, firlt in reference to the Moon,
then in reference to the Earth.

An Eclipfe of the Moon, confide-
red as to its Greatnefs, isecither Total,
when the whole Moon is eclipfed ;
or Partial, when only a Part of it is
eclipfed.

As to Duration, every total E-
cliple holds longer than any partial
One. And, as fome partial Eclipfes
are of longer Duration than other
Partial, fo fome total Eclipfes are of
longer Duration than other Total.
Such total Eclipfes, as are of the.

longeflt Duration, happen when the

Moon is in a Node, and are: called
central Eclipfes, becaufe, as the Moon
pafles through that Se&ion of the
Cone of the Earth’s Shadow, which
mects with the Orbit of the Moon,
the Center of the Moon pafles exadt-
ly through the Center of the faid
Section or Shadow.

This is illufrated, Fig. r4, where
the thaded Circle reprefents the Secti-
on afore-mentioned of the Earth’s

- Shadow 5 O M the Orbiz of the Moon,

E C the Ecliptick. °Tis evident, that
the Moon in this Cafe crofling a2 Dia-
meter of the {haded Circle, makes the

longefk
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longeft Stay fhe can make in the Sha-
dow of the Earth 5 and this Stay is
computed  abeut four Hours long.
Whereof the Moon takes up one Hour
from her Beginning to enter into the
Shadow, till fhe is quite immerged
therein 5 two Hours more fhe con-
tinues quite immerged, pafiing on
through the Shadow 5 and the fourth
Hour is taken up, from her firlt Be-
ginning to come out of the Shadow,
till (he is got quite free of it. Whence
by the way it appears, that the Wide-
ne(s of the Shade is equal to about
four Diameters of the Moon.

In Fig. 15, is reprefented a total, I1.
but zot- .-:-enrm! Eclipfe 3 which hap eovial
pens when the Moon meets with the cenral &-
Shadow of the Earth, though not at 22 o
a Node, yet at a {mall Diftance from '
it. And as it is obvious from the
fame Figure, that every total, but
not central Eclipfe muft be of (horter
Duration than a central, fo it is alflo
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.
A partial

Eclipfe of

the Moon,

Of the Eclipfes

In Fig. 16. is reprefented a partial
Eclipfe. And it is evident from the
fame Figure, thatas any total Eclipfe
muft be of longer Continuance than
any partial 5 {o one partial Eclipfe is
of longer Continuance than another,
according as the Moon is then more
or lefs diftant from a Node. It is
allo obvious, that the longer a par-
tial Eclipfe is, fo much greater is it,
i. e. fo mach greater Part of the
Moon is darkened or pafies through
the Shadow of the Earth. Hence it i3
ufual to conceive the Moon’s Diame-
ter, as divided into twelve Parts, cal-

. led Digits 5 by which the Greatnefs of

13.

partial Eclipfes are meafured and di-
ftinguithed ; they being faid to be of
fo many Digits, as there are fuch
twelve Parts covered by the Shadow

of the Earth, when the Eclipfe is at

greateft.
In all thefle Eclipfes of the Moon,

ofthePen- (ha enters the weftern Side of the

umbra

Ecipfesof Shadow with her eaftern Side 5 and
the Moon- fo it is her weltern Side which laft

quits the eaftern Side of the Shadow,
when the Eclipfe ceafes. But now as
the ealtern Limb or Side of the Moon
draws towards the Shadow 5 before

it
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of the Sun and Moon.

it enters the thick Shadow it (¢if, and
is quite darkened, it grows more and
more dim, as it comes nearer and
nearer to th_e Shadow.: Which Dim-
nefs arifes from a Penumbra or Dusk-
ifhnefs, which always attends fuch
Shadows and encompafles them all
round., Thus Fig. 17, TUMR re-
prefents the Shadow, (wherc comes
not any Part of the Sun’s Li ght,)
which is encompafled all round with
the Penumbra UTPMRN, where
only fome Part of the Sun’s Light is
intercepted by the Earth.. And this
Penumbra is more dim towards TU
and MR the edges of the perfe&t

Shadow, becaufe the Rays of a leffer.

Portion of the Sun, and fo fewer
Rays reach thither ; and lefs dim to-

wards TR and RN, where more

Rays fall 5 and beyond which Limit,
all the Rays of the Sun have a free
Courfe, . i 38

In fome Eclipfes the Moon quite
difappears in the perfe& Shadow. At
other Times {he appears even in the
Midit of the perfe® Shadow, of a
‘eddifh Colour like a burnt Brick.
Which reddifh Colour is fuppofed to
iwife from the Rays of the Sun, ei-
3 LF] thier

65

14.

- The Moon,

why aprear
of a4 red-
difh Co-
lour. in
total E-
ﬂ'ﬁl}'ff&:
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"Of-tbe Eelipfes
ther refradted in the Atmofphere as

"bout the Earth, or reflefted to' the:

Moon by Particles flying without the’
Shadow of the Earth 35 or &lfe to arife
from the 1llumination of the Stars, or
all thefe Caufes together.

There happen moft Years two E-

Howmany clipfes of the Moon at leaft.. For

Eclipfes of
the Moon

ufually

there being two Nodes, wherein the
Moon erofles the Echpm& and which

kappen it move contrary to the Series of the

a Year.

Signs, and the Earth going round the
Echpt:fl every Year the other Way,
or according to the Series of the
Sigus 5 hence it is obvious, ‘that the
Earth muft meect the MonnsNﬂdesF
every Year.. 1f therefore it happens’
then to be Full Moon, there muft be’
a ‘central Etlipfe If it be not then'
Full Moon, but more than téen Days’
(and more thah fifteen it cannot be)
either before or aftera Full Moon 5
yet fo great is 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 fcarce mifs going through fome'
- Part of the Shadow; and ceﬂfei]uent-

ly there will be at leafk 2 partial E-
clipfe. But if the Earth happens tof
meet
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meet a  Node of ithe Moon 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 be far enough to avoid
the Shadow of the Earth, both in the
foregoing and alfo following Full
Moon 5 and fo there will be no Ec-
liple of the Moon that half Year,
‘And this may {uffice in Relation to
'the Eclipfes of the Moon. |
Proceed we now to the Eglipfes of 16-
the Earth, which are commonly cal- [§'," 2
led Eclipfes of the Sun, forafmuch as Toal or
the Moon, which more or lefs covers Fariak
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 diftinguithed
alfo into a #ot4l Eclipfe, wherein the
Moon covers the whole Body of the
Sun from us 5 and a partial Ecliple,
wherein the Moon covers only a Part
of the Sun. 5
But it is to be well obferved, that 17.
although an Eclipfe of the Sunbe in 0f s rotaf
reality an Eclipfe of the Earth ; yet Eelipfeel
what is called a total Eclipfe of the
Sun, is not to be conceived as in rea-
lity a total Eclipfe of the Earth ; or
f EF g] that
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18.
The Sun
continues

Of the Eckpﬁ‘f ’

that the whole upper and oppofite
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
oppofite Hemifphere of the Moon.
The Reafon of which Difference is
this. The Earth being bigger than
the Moon, the Cone of its Shadow is
big enough to involve the whole op-
pofite 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& (CD in Fig.18,) of the
oppofite Hemifphere of the Earth, {o
as to hide the whole Sun from the
Inhabitants thereof 3 and confequent-
ly there will appear only to thefe a
total Eclipfe of the Sun, whilft to the
Inhabitants of the adjoining Tralts
BC, and DE, the Sun will appear to
be but partially Eclipfed : and be-
yond thefe on each Side, there will
be no Eclipfe at all of the Sun, as i
evident from the fame Fig. 18.

The Moon moving from Weft tc
Eaft, that is, from = through m to

torally E- 1 , Hence her ealtern Limb appears
clipfed, bt toy g firft to cover the wefltern Limb

avery I

aonn " of the Sun. And when there is a

total
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of the Sun and Moon.

total Eclip(e of the Sun, for the Time
that the Moon covers all the Sun from
us, it is {odark, asthat fometimes the
Stars have appeared and there has
been need of Candle-light. But then
this Darknefs lafts but a very little
While ;5 for no fooner is the (*) Dif-
cus or Face of the Sun quite covered

y the Moon, but almoft prefently
fnme Part of the faid Difcus begins
to be uncovered again, and a very
little Part of it being {o uncowered
gives a confiderable Lwhr

It happens fomermes that a cen-
tral Eclipfe of the Sun is not a total
Eclipfe ; but about the Limb or Edge
of the Mﬂon which looks like a black
or dark Spot, may be feen the Limb
of the Sun, which appears like a Cir-
cle of Light, asin Fig. 19. This is
occafioned by the Shadow of the
Moon being too fhort to reach quite
to the Earth 5 and this Shortnefs of
the Moon’s Shadow may be occafion-
ed, cither by the Moon being in
her Apogee, or elfe by the Rays of

(*) The Sun’s Face is called its Difcies, for the like
Realon, as the Moon’s Face is {o called, raken Norice

of Chap, 4. i, 6.
| | [E 3] the

69

{9.
A central
Echp} of
the Sun
may be not
a Tortal.
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the Sum, which pafs by the Edge of
the an bem ‘bent by Inflection, .
and fo fhnrtemng the Shade'of the
Moon.

20. The greatelt Ec]ipl"e of 'the Sun
g vhe f(whercm the Shadow of the Moon
E";,Hfrzf palTes along the Middle of the Earth)
the Sunin 1§, when the Moon har ppens to be in
sYar 2 'Node at the Moment nf her Change.

If fhe be not far from a Node, the
Shadow of the Moon, or at leaft fame
Part of the Penumbra will fall on.
fome Tra& of the Earth, (as being
large enough,) and will there make a
Total, or at leaft partial Eclipfe. And
in this Refped there are more Eclipfes
of the Sun, than of the Moon. Bat in
Refpe& of any one given Place of
the Earth, there are much fewer vifi-
ble Eclipfes of the Sun than of the
Moon, for the Shade of the Moon is
lefler than the Shade of the Earth g
and confequently the former will not
fo often involve any given Place of
the Earth, as the latter will fome
Part of the Moon. )

21. = It remains now only to obferve,.
f:i*i E;’;JP_ that the Ecliptick is {o called, becaufe
J.;,m;;m» all the fﬂre mentioned Ecllpﬁ:s hap:

i pen, DH]}' whf:n thc Moon is in of

near
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near a Node, 7. e. In or near the
Plane of the Ecliptick. ,And as all
Eclipfes of the Sun and Moon happen
in the Ecliptick, fo likewife do the
Eclipfes of the other Planets, of which

-we come now ta fpeak.

i)
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Of the Phxnﬂmena ﬂf tfje ana—

Iy PldHEIJ of ' Saturn, Jl]pl
ter, Mars Vr;'nus a:zd Mer-

cury s g dl'ﬁ:r ﬂf the {econda-

ry Pfametf or the Satellltf:s af
Saturn dﬂd Jupiter.

Y. 8 there arc five primary Planets
E?_FP;;L befides the Earth, fo they are
pf.!i'.'nfjrm d:&mgu:fbed by Reafon of their
guifhed in- Sitnation with Refped to the Earth,
EU?E:' into ]ﬂferraw and  Swperionr. The
Inferiovr, former are fuch as move between the
?;:,‘;’;fi’he Earth and Sun, .and are two, Vemws
Earth. ~ and Mercury s the latter are fuch as
' have the Orbit of the Earth between
the Sun and their own Orbits, and
thefe are three, Saturn, jﬂptrer and
Mars. This with their re(pediive
Order may be feen, Fig. 1
2..  Although both mfermur and fupe-
gence a- viour Planets agree in this, that the

vifes fome

Difference Planes of their Orbits crofs the Plane
e Gf thc Echpmé ; yet their different
Sztuauaq
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Of the Ph:l.’:ﬂomena’ . 73

Situation with Reflpet to the Earth #s to their
occafions - fome Difference in the Frenome
Phenomena refpeltively belonging to
them.

I fhall begin with the inferiour 3.
Planets, whofe Orbits together with The inferi-

x T our Planet

the Orbiz of the Earth and Ecliptick venus,
are reprefented, Fig. 20, namely, #h it ap-
M 5 reprefents the Orbit of Mercury, 120 e
V ¢ of Venws, T the Earth in its Or- move Di-
bit T 5, the outermoft Circle, the }:,f:;;m.
Ecliptick 4 the little Circle S in the Back-
Center, the Sun. Now Venns moving #ard, and
in a leffer Orbir than the Earth, buc 7 fond.
the fame Way, ziz. from Weft to ftill
‘Ealt 5 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, (#iz. from
7 to w, ¢~.) and fo to move di-
rectly forward, When Venws is come
to G, from thence to H, fhe will ftill
appear to move directly forward, but
flower than before 5 forafmuch as the
now moves as it were ina f{traight
Line towards T the Earth. As fhe
pafles beyond H through A to B,
maqving quicker than the Earth, fhe
will pafs between the Earth and the
BEs . o Sun,



7%

. Earth to move contrary to the Series
of - the  Signs, ' (viz. from v to 1)

4
The jeve-
ral Phafes
of Venus.

Of the Phznomena

Sun, 2nd will feem to us on the

and fo to have a retrograde Motion,
or to move: backward, Between her
diret and retrograde Motion, vig.
about H, fhe will appear farionary,
i.e. to ftand ftill ; forafinuch as the|
right Lines then joining the Earth,
and Venws will for fome Time conti-
nue parallel.’  And in hike manner!
betwezn her retrograde and direct!

Motion, iz, about B, the will ap-|

pear a l"ecﬂnd Time to ftand (ill,|
From what has been faid it is obvi-|
ous, that Vemws when fhe 1is retro-|
grade, as at A, is nearer- the Earth,|
and therefore feems bigger 3 and on|
the other hand when fhe is dlre& as |
at E, the is more remote from ‘the
Earth and fo (ceteris pnr:bﬂ) feems
leffer. R |

The feveral Phafes of Venus, ac-
cording to her different Pofition w:th‘
Refpet to the Earth, are reprefented
as they are in them{'elves Fig. 21,
Whence it is evident, that ‘when Ve-
zus is at A, that is, ‘moft retrograde
and neareft to the Earth, fhe does

-not appear to us, her dark Face be-

ing
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ing towards ws. . And if fhe then hap- -

75

pens to be.in or near enough to.a Node,
{he will pa(s dirzétly between the Earth |

and: Sun; and {o feem as a; Spot. in the
Sun. Otherwife, if the be far enough
from a Node, fhe will go on one
Side of the Sun, either northward or
fouthward. At B fhe will appear
horned, at C with an half Orb, at P
gibbous, and at E (where fhe moves
molt direCtly, and is moft remote
from the Earth) with a full Oib
unle(s the be then in or near enough
to a Node, in which Cafes fhe will
be hid from us by the Sun. After
her Full, Verys undergoes the {ame

Phafes as afore, only in an inverted

Order, till fhe comes to her Change
again. As Fig. 21, reprefents the
{everal Phafes of Venus, as they are
in themfelves s fo Fig. 22, reprefents
them, as they appear to us. on the
Earth 5 the correfpondent Phafes be-
ing denoted in both Figures by . the
fame Letters, A, B, C, &«. .

Laftly, Vewns moving round the
‘Sun at a leflfer Diftance than the Earth
does, hence to us fhe appears as al-
ways accompanying the Sun ; her
greatelt Elongation or Diltance fru};n
tae

Why Venus
appears

always ac- -

company-
ing the
Sun ; ang



26
why called
Phofpho-
l‘usf and
Helperus,
&e.

6.
Of the

Phznome-
na of Mer-

cury.

Of the Phznomena

the Sun being about 45 Degrees, or 2
Sign and Half. When {he appears
before the Sun in the Morning, and
fo does as it were ufher in Day-light,
fhe is then called Phofphorus or Luci-

fer, or the Morning Star 3 when after

the Sun at Evening, then fhe is called
Hefperus or Vefper, or the Ewvening
Star.

What has been faid and illuftrated
concerning Vemns, is alfo to be un-
derftood in reference to the like Phe-
nomena of Mercury 5 only it muft be
confidered, that the Orbit of Mercury
being lefler than that of Verss, hence
Mercury never appears at {uch a Di-
ftance from the Sun, being never a
whole Sign diftant from it, and fo
very feldom to be feen. In like
manner, Mercury going round its Or-
bit in fhorter Time than Venus does

her Orbit 5 hence the dire® Motions,

Stations, and Retrogradations of Mer-
enry will occur oftener, than thofe
of Venns. And {o much may fuffice
for the two inferiour primary Pla-

~ mets.

7
The A-
reemernt
rween

As the Agreement between the
Phenomena of Penns and Mercury a-
rifes from their being both-inferioyr

Planets
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Planets to the Earth; fo a like A- thePha-

greement between the Phenomena of 33,0

Mars, Fupiter, and Saturn, arifes riour P

: - a nets, art
from their being {uperiour Planets to 7"
the Earth. their Si-

Let then in Fig. 23, T & repre- *ation.

{ent the Orbit of the Earth, M & the 8. S
_ ; ; : Jupeii-
- Orbit of (any fuperiour Planet, parti- o ple-
celarly) Mars. 'Tis evident, that net Mars
Mars will not appear to us always (05"
accompanying the Sun, (as do the in- Diametri-
feriour Planets, Venus and Mercury,) ;aﬂ]fif:}:'
but will appear fometimes as dia- the Sun.
metrically oppofite to the Sun. For
whereas the Earth goes round its Or-

bit fooner, than Mars does his 5 ’tis
obvious, that the Earth will fome-

times be in the Middle between Mars

and the Sun ; for Inftance, while

Mars is at M, the Earth may be

at A.

Further, (uppofing Mars to bein _ 9.
M, and the Earth to be in B, Mars ::r"j,fﬁ’:;f
will appear ftationary, for the Rea. mars, why
fon afligned, Se. 4, concerning the i
A ometies
like Pbhenomenon of Venus. As the iy fand
Earth moves from B through C, D, ftll, fome-
E, F, Gto H, Mars will appear to e
move forward among the fixed Stars 5 ward,
but with this Difference, that he will [7efimes

appﬁar
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Of the Pheznomena
appear to move quicker, when he s

moft remote from the Earth, and in-
‘Conjun&ion with the Sun, (z. e. when
he and the Earth are {o fituated, as is

reprefented Fig. 23, by fuppofing the
Earth to be in DEF, and Mars in or
about M,) and flower, when he is fo

fituated with Refpet to the Earth,

as M is reprefented Fio. 23, to be
fituated with Réfpect to either of the
two Segments of the Earth’s Orbir,
BC or GH.. Whenever the Earth

hath fucha Situation to Mars, as H

hath to 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,
ar according to the Series of the
Signs 5 yet the Earth moves fafter,
and fo will overtake Mars,) 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 1o,
¢~c. And in this Sitnation Mars ap-
pears
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peats oppofite to the Sun, and alfo
greateft, becaufe it is then neareft to’
the Earth. e .an]

The like Phenomena happen to ip,
Fupiter and Saturn, {ave that the Re- Jupiter
trogradations of Satwrn are more-fre- 74 St
qucnt than thofe of Fupiter, and of iite fore-
Fupiter than thofe of Marsy forafl- i
much as the Earth does oftener overs ny wirp
t]a}ke Satwrn'than Fupirer, and Fupirer Mars.
than Mars.

"Tis obvious, - that the Orbiz 'of the 11.
Earth being nearer the Sun ‘than ‘the Noneof the
Orbits of the fuperiour Planets, none /5"
of ‘thefe can hide the ‘Sun from the can hide
Earth. But on the contrary; any of /% S y
them may be hid by the Sun, while them ma
the faid Planet is Dire&, ‘if it be bat bRy
near enough to a Node, ok
- Laftly, Saturn and’ Fuptter appear .,
not to us with feveral Phafes, but swurn ans
always with a ‘full Orb s forafmuch Jupitet,
as that Hemifphere of each, which is Jig.y:
toward the Sun, and fo enlightenéd, wicha full
is alfo always toward the Earth, the 9
Earth being (comparatively) never far
diftant from the Sun, which is the
Center of the Orbits of Fupiter and
Saturn. For the Diftance of Fupiter
from the Sun is above five Times.

and
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and that of Saturn almoft ten Times;

greater than that of the Earth from

the Sun. |
But it is not fo as to Mars. For

Mars, ;&j the Diftance of Mars from the Surn

- not ap-
pears fo
likewife.

being but (*) half as much again as
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 f{enfibly
appear to) be toward the Earth. In
Fig. 24, let T be the Place of the
Earth in its Orbit T &, and the Circle
ABCD denote the Orbir of Mars.
'Tis evident, that Mars being in A or
B, (that is, either in Conjun&ion
with, or in Oppofition to the Sun,)
turns the fame Face towards the
Earth, as it does towards the Sun,
and fo fhines with a full Orb. But
in C or D the enlightened Face or
Hemifphere of Mars is not all feen 4
but Mars appears a little defe&tive of
Light, in that Part of it which is
from the Sun, and fo appears gib-
bous. And thus we have folved at
lealt the more remarkable Phenomena,

(*) That is, as 15. t0 rau

botﬁ |
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both of the inferiour and faperiour
primary Planets.

It remains only to add fomewhat 14.
The Sacels

- concerning the fecomdary Planets, be- lices of Ju-

fides what has been faid of them, piter and

Chap. 1. And the firlt Particular that Satura ua
dergo Ec«

deferves Obfervation, is this, that the jof

. like Phernomena to thofe which hap- ¢e.

Een between the Earth and the Moon,
appen between Fupiter and Saturn,
and their re(pective Satellites 5 foraf-
much as the f{aid Satelites are 2o
other than fo many Moons in refpe&

to their refpe&ive primary Plaret,

Hence, whenever either primary Pla-
net fo comes between the Sun, and
any one of its refpetive Satelites, 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-

lipfe.

The fecond Particular worthy of 15
Of the Ana

. Obfervation is the Phernomenon of Sa- )

turn, which appears like an Annulys astz of
or Ring, encompafling Saturn, as is S0
reprefented  Fig. 25. From the vari-

LG] ous
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.ous - Pofition of this Awsulys in re-
{pet of the Sun and the Obferver,
(it being opacous, like Saturn it felf,)
arife the feveral Phafes of (what they
call) the Anfe of Saturn, becaufe
they appear like the two Handles of
a Cup, or the like. And this is {uffi-
cient to our prefent Defign, concern-

ing the inferiour and fuperiour Pla-
nets, as alfo concerning the Satelites
of jHPH‘Er and Satursn.

CHAP'
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Of the Phaznomena of the ﬁxed
Stars.

Aving {hewn how the Phenomse- 1.
7a of the Sun, and Moon, and T fixed
planetary Stars may be folved, we ﬁf?ﬁ;ﬁ
are to proceed next to the Solution Ecliptes.
of the Phenomena of the fixed Stars.
And thefe, not borrowing their Light
from the Sun, but fhining with their
own native Light, are thercfore not
fubject to any fuch Deficiency of
Light, as is called an Eclipfe.

[t is indeed obferved of (*) fome 3,
of the fixed Stars, that they do for a Why fome
certain Period appear, and then dif- }{:ﬁ”}'-,-m,
appear. Which Phenomenon is {up- appear,
pofed to arife from the faid Stars g’fg ”’Zr
having fome Macule or Spots, which =
move round them in certain Periodi-
cal Times 5 as the Spots of our Sun

are obferved to move round it. Nay,

(*) Concerning fuch fixed Stars, fee Dr. Gregory's
Aftron. Phy[. and Geom. Elem. Lib. 2. Prop, 30. '~

(G 2] it
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it is thought, that thefe Spots do
fometimes grow fo grear, as to quite
cover the Star to which they belong,
and fo to make it difappear altoge-
ther 5 and that this is the Reafon,
that feveral fixed Stars obferved by
the Ancients, are now not to be {een.
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 g
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
different Magnitudes or Bignefs to us,
this is afcribed vulgarly to their be-
ing really fome bigger than others.
Bat the more learned in Affronomy
refer this apparent Difference of Mag-
nitude only to their different Di-
ftances from ws. As this Difference
of Diftance is {vfficient to make fome
appear bigger, fome lefler 3 fo the
Diftance of the neareft to us being

valtly great, hence our Senfe of Vifi-

on cannot difcern the different Di-
{tances, 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 diftinguithed into fix
Clafles, being refpe&ively called Stars
of the Firfl, Second, 8&c. Magnitude,
As to the Rifing, Setting, and Re-
volution of the fixed Stars round the
Earth once in 24 Hours; it bas been
above obferved, that thefe Phenowse-
»a may be folved by the diurnal Re-
volution of the Earth round its own
Axis. But befides this apparent dinr-
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 fo very (low, that it
is computed ro require about 23 or
26 thoufand Years for the fixed Stars
to feem carried thereby round the
Heavens 5 whence it is {iled (F)
Annws Magnus, or the great Year.

- 2SS

(1) It is alfo ftiled Annus Platonicis, becaufe the

. Platonifts teach, thar every fuch Peried Things are

. reftored to the fame State and Condition, as they
were fo many Years alore.

EG '3] This

85
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This Motion is commonly efteemed

The proper as the real proper Motion of the fixed

Motion of Stars. But the more learned in Afiro-
he fixed ;

Stars, ot nomy conceive the fixed Stars to have

Real, but 6, fuch real Motion, as for other

iﬁs?pﬂﬁ Reafons, {o particularly for this, viz.

whence it pecaufe the faid Motion of all the

wifes fived Stars may be more fimply, and

compendioufly folved, by the bare

changing of the Places of the Equi-

nolfial Points. For it comes to the

fame, whether we fuppole the Egui-

noctial 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 unmovable,

and the Eguino#ial Points to be

moved backward, or contrary to the

Series of the Signs. What has been

faid, is illuftrated, Fiz. 26, where

v @ = w reprefent the Orbit of the

Earth about the Sun, AEBQ the

Earth it felf, v and = the two Egu:-

nolfial Points for any one Year. The

Earth moving forward again from =

through v towards v, the Plane of.

the Terreftrial Eguator being produced,

will pafs through the Sun * at [ v,

* Note, That thefe [ T] [ﬁ ] ftand for the

prick’d ¥* and = in the Figure, the Types of which
could no ¢ be had in Time, '

beforg
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before that the Center of the Earth
comes to y. And in like manner,
the Earth moving forward from v
through & to =, the Plane of her
Eguator being produced, will pafs
through the San at [ = ],before that the
Center of the Earth comes to =. But
the Equinox will be then, when the
Sun is found in the Plane of the Ter-
reltrial Equator ; and thofe Points of
the Ecliptick are rightly elteemed the
Eqm'ﬂaﬁﬁﬂf Points, wherein the Sun
is {cen at the two Equinoxes. Whereas,
therefore, v and = were the Lgi:-
noiFial Points the laft Year, the next
Year[ v Jand [ =] will be the Equinoial
Points.: and fo the Equinoflial Pcints
will go backwards, confidered as ¢
feveral Years. And by this Change
of the Eguinoifial Points, a fixed Sras
that keeps its Place at that Point oi
the Ecliptick, which is denoted by
v, and where afore was the vernal
Eguinoial Point, will now feem to
be moved forward from the vernal
F—{Mﬂacﬁ;ﬂ?oim to[_ v 7] as muchas the
interval v[ v] Wherefore, this be-
ing the moft Simple, and confequent-
ly moft natural Way of folving the
Phenomenon we are {peaking of, it
is generally embraced now a-days.

[G 4] And
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And not only fo, but it is alfo ()
mathematically demonftrated, for
what Realons the Eguinoitial Points
do thus move backward, or the Egua-
tor every Year croffes the *Ecliptick
a little fooner or forwarder than it
did the laft Year. Whence that which
is commonly called the proper Motion
of tke fixed Stars, i3 now a-days ftiled
by the learned in Aftroworsy, the Pre-
ceffion ot Auticipation of the Equino-
¢tial Points.

It remains only to fet down the
Conftellations, whereto the more re-
markable of the fixed Stars are redu-
ced. It hos been fhewn already ,
what are the twelve Conftellations or
Signs, whereby are comprehended
the fixed Stars that lie in the Zodiack.
In refpet of which, the other Con-
ficllations are diftinguifhed into north-
ern or fouthern. The northern Con-
ftellations firft diftinguithed by the
Antients, are the little Bear, the great
Bear, (or Charleswain,) the Dragon,

Cepbens, Bootes, the northers Crown,

Hercules, the Harp, (or, as it is ﬁﬂcd

(11> See Dr. Gregory’s Aftron, Lib, 1. Prop. 64.

by
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by fome, the wnltur Cadens,) the
Swan, Caffiopeia, Perfeus, Andromeda,
the worthern Triangle, the Charioteer,
the great Horfe or Pegafus, the little
Horfe, the Dolphin, the Arrow, the
Eagle, Serpentarins, the Serpemt. To
thefe 21 northern Conftellations were
afterwards added the Conftellations
of Autinons, Berenice's Hair, 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
lefler Dog, the Ship, the Hydra, the
Crater or two handed Pot, the Ra
ven or Crow, the Cemtaur, the Wolf,
the Altar, the fonthern 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 Phenix, the Crane, the Indi-
arn, the Peacock, the Apus, the fouth-
ern Triangle, the Fly, the Chameleon,
the flying Fifh, the Toucan or Ameri-
can Goofe, the Hydrws, the Doradp,
and the Royal Oak.

Befides thefe Conftellations there
ippears in the Heavens a certain

I'ra&, which goes quite round the
4 ' ' .Heavens,

2.
Of the
milky
Way,
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Heavens, and from its appearing to
be of a milky Whitenefs, is called
Via (*) Lai¥ea, or the milky Way. It
is now, by the Help of Telefcopes,
difcovered to be no other than an
innumerable Multitude of little fixed
Stars.

Such fixed Stars as belong not to
this Milky Way, nor to any of the
Conftellations, are called Informes, as
not being yet reduced to any Forz
or Image, as the Conftellations are.
And fo much for the fixed Stars.

(*) It is for che like Reafon called Galaxia by the
Greeks.

CHAP.
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of the Phenomena of Comets. _

Here remains now only the Phe- 1.
nomena of Comets to be {olved, Cj‘}miz r
which are fpoken of laft, becaufe cdofin the
there are not yet fuch Difcoveries /f Place.
made, as afford the like Degree of
Certainty in the Solution of the Phe-
nomena of Comets, as there is in fol-
ving the Phenomena of the other Cea
Jeftial Lights 5 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 Syltems,
which have the fixed Stars for their
feveral refpective Suns.

[t is fappofed moft probable by .
the Learned in Affromomy, that they comets
move in fome conick Se&ion, which fm”{;ﬂffi”
has the Sun in one of its Focus’s. For fome co-
this Sort of Orbit is found belt to nick Sedti-
agree to the Obfervations that have °
been made concerning the Motion of
Comets. Some in {eed have formerly

thought,
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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 is to be
noted, that this will hold the fame,
although Comets move in a conick
Seltion, if fo be the Obfervations be
made in that Part of their Orbits,
which comes very near to a right
Line. Let APVBC in Fig. 27, be
a conick Secion very eccentrical, and
let one of its Focus’s be S the Center
of the Sun. It may be, that the Co-
met may be obferved, whilft it is
moving along the Part AP of its
Orbit 5 and the relt of the Time,
whillt it moves from P through VB
to C, it may be hid from us by the
Rays of the Sun. Or the Comet may
be fo hid from us, whilt it moves
along APV B, and may be then ob-
ferved, when ’tis come to B, as it is
about to defcribe the Line BC. 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 AP
l'{is Defcent towards the Sun, and
then drawing daily nearer to the Sund,
an

g s el e - n e
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and after that lying hid 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, #iz. one in AP,
the other in B C. Whereas in reality
it may be all the while one and the
fame Comet, whofe Traje&tory (or
Line, which it defcribes by its Mo-
tion) if confidered together, both as
to its Defcent toward the Sun, and
allo as to its Afcent from the Sun,
will hence be found to be no other
than a conick Se&tion, as was afore
laid down.

Of the three conick Se&ions, the
Ellipfés is found moft agreeable to the
Motions (as of the Planets, fo allo)
of Comets. And it can be no other,
if Comets be Bodies of a lafting Sub-
{tance as are the Planets, and like
thefe have a Periodical Motion round
the Sun. If Comets have not fuch a
Periodical Motion, then their Tra-
jeCtory is Parabolical, or Hyperbo-
lical.

Some

23

3.
Comet
[uppofed to
move in
that conick
Sedtion,
which u
called an
Ellipfis.
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Some Comets move like the Pla~
nets, from Welt to Eaft; fome from
Ealt to Weft ; others from North to
South, and others laftly from South
to North. And their Orbits as to
Greatnefs, Situation, and Inclination,
as well in Refpe& to one another, as
to the Orbits of the Plancts, are vari-
ous and different,

Laftly, A Comet does vifibly cone.
(it of two Parts, one called the Head,
the other called the T4/, The Head
is the Solid Body of the Comet, and
is 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, whil the Comet
is defcending to its Peribelium, thofe
Vapours which had afore fettled on
it, when 1t was in 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
is 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 ifs

Perihelinm 5 and on the other hand,
the Tail grows lefs and lefs, as the
Comeg
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Comet goes further and further from
the Sun ; and confequently the Tail
ts greateft 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 Phenomena of the Celeftial Bo-
dies may be folved or explained ac-
cording to the Copernican Hypothefis.

CHAP

25
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CHAP IX.

A Defcription of the Celeftial (a!nd
alfo Terreftrial) Globe.

N the foregoing Chapters, the Ce-

leftial Phenorera have been treat-
ed of, as confidered in themfelves. 1
proceed now to treat of them, as
they are reprefented by artificial
Inftruments and Machines, among
which the chief is the Sphere or
Globe.

The Word Sphere we borrow from
the Greck Language, as we do the
Word Globe from the Latin 5 each

‘Word, in its refpettive Language,

anf{wering one to the other, and de-
noting a round Body, that is, accor-
ding to the Mathematical Definition
thereof, a Body from whofe inmolt
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 Arwmillary Sphere 4
forafmuch as it does not confilt of a
round continued Surface, but only of
fome Circles duly. placed together,
and fancied to refemble drwille, 1. c.

Bracelets.

The Sphere and Globe ate made to 3.
reprefent principally fuch Pheromena, SPhericsl

as arife from the Diurnal Motion. rical 4
Whence that Part of Affronomy, which fremom,

: : ¢ what, and
treats of the diurnal Motion, is fre- ppy 4 cu

quently ftiled (*) Spherical Aftronomy, ted.
or the Doifrine of the Sphere. 1In like
manner, the other Part of Aftronomsy,
which treats of the annual and pro-
per Motion, is ftiled Theorical Aftro-
nomy, from the Schemes or (as it is
faid) lictle Paper Machines, formerly
made to illuftrate the (+) Theory of
the faid proper Motion, and -thence

called Theorie.

There are Spheres made agrecable 4
. and The coni-

to the Copernican Hypothefis, ik T

others made agreeable to the vulgar ftialGlobe,
how far
ufeful in
Aftronomys

(*) This makes the firft Part ini common Aftrono-
mical Treatifes, and Theorical Aftronomy the 1econd
Parc. ;

(1) Tt is originally a Greek Word, denoting Speca-
tation or Contemplation.

|H] or
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or Piolemaick Hypothefis. But the
former Sort being very coftly, and
the latter Sort being not of fo 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
illuftrate to young Students the Cele-
{tial 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 Copernicar Hypothefis
explained to them ;5 then it is allow-
able for them to make Ufe of the
common Celeftial Globe, though it
reprefents the Celeltial Phenomena,
not according to their real Nature,
but only according to their ﬁppea—
rances : forafmuch as lt is convenient,
not to fay neceflary, in common Dif-
courfe to talk of the celeftial Pherno-
mena according to the common No-
tions of them, i. e. according to their
Appearance to our Senfes, from which
the Vulgar derive their Notions.

On thefe Confideratiors, having in
the cight foregoing Chapters of this

Ufefulnefs, Treatife explained the real Nature
the Cele-  and Caufes of the Celeltial Phenome-

na,
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na, I fhall in the remaining Part of i
this Treatife fthew, how the faid j .01
Phenomena are reprefented by the and defori-
Celeftial Globe, as to their Appea. “*
rance to our Senfe. And therefore I

fhall firk (in this Chapter) deferibe

the artificial Celeftial Globe, and then

(in the following Chapter) fhew the

Ufe thereof.

Among the feveral Circles belong- 6.
ing to the celeftial Globe, 1 fhall be- o " S
gin with the Horizon 5 forafmuch as s cele.
the artificial Horizon is the outermoft JSiia! Globe:
Circle of the artificial Globe, and
that which enclofes and upholds all
the reft of the faid Globe.

It has been (]|) afore obferved in 7.
fhort, that the Horizor is fo called, g’;‘ i‘-ﬁ‘ﬁ_"
as being that Circle which bounds £/, sen.
the Sight. To which it is further to fibleand
be added here, that the Horizon is “"o%"
diftingnithed by Affronomers into the
fenfible and the rational Horizon.

For a right and clear Apprehenfion 8.
of the fenfible Horizon, it muft be cal- 7% fenf:-
led to Mind, that the Sight, if not hin- fifilﬁ,f,?;,j

dered,extendsit felf equally every Way. "'“f, jb,r Jd
CAHEd 4

-

(I) Chap. a. Selt, 2. .
[H 2] Henee
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Hence it comes to pafs, that, when
we ftand vpon the Surface of the
Earth, and the Eye has a free View
all round, fo much of the Heavens
as is feen, appears to us under the
Figure of a concave Spherical Surface,
reaching to the Surface of the Earth.
The feeming Interfection or Meeting
of the Surface of the Earth with the
fore-mentioned concave {pherical Sur-
face of the Heavens, being continued
every Way round the Eye, reprefents
a Circle, which i3 called (by a Greck
Word) the Horizon, becaufe it bounds
the Sight, and divides the feen Part
of the Heavens from the unfeen; and
it is particularly ftiled the fenfible Ho-
rizonz, becaufe it does thus actually
fall under our Senfe of Vifion, when
the Eyc has a (*) free View.

~The rational Horizon is {o called,
becaufe it falls not under our Senfe
of Vifion, but is only to be conceived
by our Reafon.. For hereby is deno-
ted that Horizor, which would bound
the Sight, fuppofing the Earth bife&-

(¥) Hence ic is obfervable, that every Horizon that
actually bounds the Sighe, is not properly che fenfible

Harigen,
ed,
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ed, and one Half of it removed, and
the Spectator placed on the Center of
the Earth, What has been faid of
each Horizon, is illultrated Frg 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.
Whencc it is alfo evident, that the
fenfible Horizon, and its re{peltive
rational Horizon are always parallel
one to the other, and that their mu-
tual Difltance is the Semi-diameter of
the Earth.

Now the whole Earth being but »s 10.
a Point in refpe@ of that vaﬁl FNE - oty
{tant St here wherem the fi xed Stars poine in
feem to be all placed 5 hence the Di- refed of
ftance between the rational and fenfi- :;fibf‘?fﬂ;
ble Horizon, being no more than the stars.
Semi-diameter of the Earth, makes
no {enfible or confiderable Difference -
as to the Phenowmena of the fixed
Stars. |

But the Diftance between the rati- 1r.
onal and fenfible Horizor, bearsa con- 0f thePa-
fiderable Proportion to the Diftance EL“?E
of the other celeftial Lights from fefiial

the Earth, and confcquenﬂy makes Ligbts;
[H 3] a colis
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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 is alfo
illuttrated Fig. 28, where the outer-
moft Semi-circle reprefents Half the
Sphere of the fixed Stars 5 the other
two Semi-circles reprefent the Halves
of the Orbits of any two celeftial
Lights betwcen the Earth and the
fixed Starss and the little Circle a- =
bout the common Center of the fore-
mentioned Semi-circles reprefents the
Earth. The Lines drawn from P
(the Place of the Speftator) on the "
Sarface of the Earth, through the
Centers of the Celeftial Lights M
and S, to the Sphere of the fixed Stars,
do there denote the apparemt 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-

(1) Here muft be remembered what is faid, Chap.
I. Seél. 15. viz. Thatthat Poinr or Part of the Sphere
of the fixed Srars, berween which and the Spetator
any other of the Celeftial Lights appears to be, is
counted che Place of the faid Celeftial Lighr, ]
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led) the #rue - Flaces of M and S.
Whence may be learned, the Reafon
of thus taking Notice of the Rational
Horizon, fora{much as that is efteemed
by Aftronomers, the true Place of a
Pbenomenon, where (it would be feen
to a Spettator placed on the Center
of the Earth, 7. e. where) it is with
Refpet 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 {ame vertical Circle) of any cele-
(tial Light or Phenomenon, is called
its (J|) Parallax.

Having

(1) Ic is a Greeb Word fignifying a Variation or
Difference. It feeming too long a Digreffion to in-
fert into the Body of this Chapter an Explication of
the Parallzx, and on the other hand the Parallix
feeming a Particular too material to be only mention-
ed, I judged ic beft ro adjoin here by way of Nore,
what feems requifite to be faid of it. The Parallax
then may be confidered, eicher wich Refpeét to diffe-
rent celeftial Lighes, or the fame. In the former Re-
{pet, the Parallax is greater or lefler, as the Celeftial
Lights are lefs or more diftant from the Earth: Thus
Fig. 28, the Parallax T A of M, is greater than the
Parallix TA of S. And hence the Moon has the
greateft Parallax, as being neareft of all che Celeflial

- [H 4] Lights
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Having fhewn the Difference be-
tween the fenfible and rational Hor:-
zon, and withal taken Notice, that it
is the rational Horizorz, which is prin-
cipally regarded by Aftromomers, it 1s
next to be obferved, that accordingly
it is the rational Horjzon, which is
' ' principally

.

Lights to the Earch. In refpe@ of the fame Cele-
ftial Lighe, Jes greateft Parallax is ac the Horizon ;
and as the Celeftial Light afcends higher and higher
above the Horizon, fo its Parallax conpinually de-
creafes, till it quite ceafes in the Zenith or Vertical
Point. For there the two Lines which miark out the
apparent and true Place, do fall in together, as.is
evident from Fig, 28. What more feems requifite to
be here obferved, is that che Angle made by the
meeting of rhe rwo Lines juft mentioned in the Center
of the Celeftial Light, is called che Paralladltical An-
gley or the Angle of the Parallax, and- by it-the Fa-
vallax is meafured ; as alfo thar the apparent Place is
always lower or nearer to the Horizon, than the true
Elace. Whence the Parallax has a guite concrary
Effett to Refraélion 3 forafmuch as. chis caufes a Phe-
nomenon to appear higher, or more above the Horizon
than really it 1s,  Thus in Fig. 29, ler T denote the
Earth, f{urrounded with the Atmofphere AED 5 S
fome Star, apd O the Spectator on the Surface of che
Earth, -Were there no Armofphere, or were it of an
equal Thicknefs with the &ther, the Rays sf Light
would come directly or in a right Line from S to O,
Buc ‘the Rays, when they have pafled through the
Ether SQ, entring ac A into the Atmofphere,; which
i5 thicker than che rher, hereby is refracted (i. e.
as it were broken) and bent cowards the riche Line
QP, whichis perpendicular to the Surface of the At
A1 IR R Rt e LA e moi:phf:ﬁ
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principally reprefented by the artifi.
cial Horizon of the Globe ;3 which
therefore is (or at lealt ought to be)
fo placed, 2s to divide the Globe it
Fc‘:]f exa&]y into two Hemifpheres or
equal Parts. But here it is to be re-

mofphere ar A. And becaufe it is likely, thatthe
agmolphere ic felf is not allalong, from the Zther to
the Earth, of an eaual Thicknefs, but is thicker, as
it 1s nearer to the Earch 5 hence a Ray coming from
the Star S will be refraéted, not only at A, but alfo
at other Poinrs within the Atmufphere (asat B, C
Crc.) and ac each of thefe Points will be refra&ccf
che fime Way, wiz. toward T.. Bur of the Ray
A BCO, it is only the laft Part CO, which affe®’s

the Eye ; and thercfore the Eye fees. "the Star at §,f

and contequently much hig.,hf:r or much more above
the Horizon O H, than really itis, * Bur Refraction (as
well as Pamﬁ’gx} is greater, wher che Phenomenon is
nearer to thie Horizon 5 and as the Phenomenon afcendss
higher, it continually decreafes, and quite ceafes in
the Zenith. To Refrattion it is atribured, char che
Sun and Moon appear of an Oval Figure near the /-
rizon. ~ For the upper Rim of the Sun and Moon ap-

aring’ a ligtle higher, and che lower Rim a greag
eal higher than it really is, hence this will feem ro
be nearer to that chan it really is ; and fo the ereft
or vertical Diameter of eicher Lummar}r will feem
contracted, while che tranfverfe or horizontal under-
goes no i"uch Conrration, forafmuch as its Extrem;-
Refraction of che Sun’s Rays to the Atmofphere, that
the Crepufenlum or Twilight is owing 5 for otherwife,
as foon as the Sun is fer, It would be prefently quite
Dark. By Refraction alfo the Sun and Moon appear
above the Horizon, when their Bedies are fomewhat
under the Horigon,

marked,

ties are alike elevared by Refradtion. ’Tis alfo to the
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marked , that although the whole
broad wooden' Circle, which encom-
pafles the Reft of the Globe, may
fometimes be called the Horizon of
the Globe, yet properly and {rictly
it is only the inner Rim or Edge of
the apper Surfice of the faid broad
wooden Circle, that is the Horizon of
the Globe, and (*) reprefents the
true Horizorn, whether Rational or
Senfible. ,

For the Mecafuring of the Altitude
or Depreflion of any Phenomenon,
(i. e. its Diftance above or below
the Horizon,) there are conceived
Circles to run parallel to the Horizor
through every Point of the Globe 3
which (as is illuftrated 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 Harizon (as is above obferved) is that Gir-
cle, i. e. thar circular Line, wherein the Surface of
the Heavens and the Surface of the Earth incerfedt,
or are conceived to inrerfe€t, one the ocher. Butra
circular Line has only a circular Length, no Breadth,
nor Thicknefs. And therefore it is properly the in-
ner Edge of che upper Surface of the broad wooden
Circle, which i1s the artificial Horizon of the Globe.

OvVCr



Of the Celeftial Globe, e 10

over the Vertex or Head of the Spe-
¢ator, is therefore called the wertical
Point, or by a fingle Arabick Word,
the Zenith, The other Point, which
is diametrically oppofite to the for-
mer, is called by an drabick Word,
the Nuadir. The Zenith is reprefent-
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, Almicantars.

For denoting what Point of the 14.
Horigon any Phenomenon is in, or is Of o
at leaft to be referred to, there are verrical
conceived alfo Circles crofling every Circles.
Point of the Horizon at right Angles,
and all croffing one another in the
Zenith and Nadir. And from their
common Interfection being thus in
the. Zenith or vertical Point, they are
~ ftiled wertical Circles, or by an’ Ara-
bick Word, Azimuths. Thele are alfo
illuftrated Fig. 30.

Among the Points of the Horizon 13,
there are four, which are called the of the fay
Cardinal (i. e. Principal) Points, and E:i},,,f,“:}
are diftinguifhed by the Names of the 7k Hori-

Eﬁ 7 ZOll.
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Eaft, Weft, North, and Sonth Points.
‘The eaft and weft Points of every
Hori=on are thofe, wherein the Sun
rifes and fets, when he is in the
Equinot¥ial.  The other two are each

g0 Degrees diftant from the former, -

one towards the north Pole, and’
thence called the north Point 5 the
other toward the fouth Pole, and
thence called the fouth Point.

Among the vertical Circles, thofe
two are of fpecial Note, which pafs
throagh the Cardinal Points of the
Horizon. That which pafles through
the eaft and weft Points is called the
prime Vertical s the other which paffes
through the north and fouth Points
is ftiled the Meridian, becaufe every
Day, when the Sun comes to that
Circle, 1t is then Meridies or Mid-day
within that Horizom. When any ce-
leftial Light is rifen, it afcends ftill
higher and higher, till it comes to the
Meridiar 5 and as foon as it has
crofled that, it begins to defcend
lower and lower. Hence, when it is
at the Meridian, it is faid to culmi-
nate, (1. ¢. to be at its Culmen or
Top-height for that Day,) and fuch

' : its
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its greateft Height is therefore called
its meridian Altitude.

As the Horizon divides the World ;
into an upper and lower (or vifible 7#e upper
and invifible) Hemifphere 5 fo the ¢ lower,
Meridian dmdes the W(}l‘ld into an weft-
eaftern and weltern Hemifphere ; the el e
former being fo called, becaufe it is Lo
that wherein the celeftial Lights do
rife 5 the other, becaufe it “is that
wherein they fet.

Though the whole brafs Circle, 18.
which is untznecimtelj.r upheld by the e
Horizon at its north and fouth Points, the Globe,
be frequently called in grofs the Me.. what.
ridian of the Globe 5 yet properly and
ftrictly {peaking, the artificial Merz-
dian 1s only the graduated Edge of
the faid brafs Circle.

The Meridian is the only vertical 19,
Circle, which is diftintly reprefented 0f #te
on the Globe. As for all the refly SAdun
they are reprefented in Part by the wde.
Quadrant of Altitade relpetively ap-
plied to the Body of the Globe, from
the Zenith to the Horizon, It is a
long narrow Strip of Brafs, made
thin, that it might be pliant to the
Body of the Globe 3 and made to
reach from the Zenith to the h"arfz,e;f,

@
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fo much of it as is contained between

the Zenith and Horszon, being divided

into go Degrees, as bemﬂ juft equal

to the fourth Part of the Circumfe.

rence of the Globe 5 whence it takes

the Name of the .Quadrant, being

peculiarly tiled the Quadrant of Al-

titude, from its Ufe in taking the Al-

titude of any Point of the Globe.

And as the Strip of Brafs fo called,

does by its ‘Length from the Zenith

to the Horizon, reprefent the fourth

Part of a wvertical Circle 5 fo being

rightly faftened on Top at the Zenith,

and then mnved round the Body of

the Globe, by fuch its Motion, the

feveral Pmﬂts thereof will reprefcnt

the feveral Almicantars between the

Zenith and Horizon, il

20. Within the brafs Circle called the

of the  Meridian of the Globe, hangs the

G of Body of the Globe, being upheld by

the World, two Iron (as it were) Pins faftened to

o .ﬂ’f._ the Meridian, the Body of the Globe
artificial

Gloe.  Deing made to turn round upon thefe

two Pins, which therefore reprefent

‘the #wo Poles of the Equator, or (as

they are otherwife called) of the ()

(1) They are fo called, becaufe all che World, buc
the Earch feems ro turn rcund upon chem,

World s
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World 5 that by the litrle Bear on the
Surface of the Globe, \reprefenting

the Ar&tick or« north Pole 5 and the
other, the Antarétick or fouth Pole.

The Piece of Iroa pafling through

the Center of the Globe, and of which

the two Iron Pins‘ afore-mentioned

are the Extremities, reprefent the
Axis of the World,

From what has been above faid, 2t

(Chap. IIL Sei. 5.) it is obvious, & % B

that the Eguator of the Celeftial Belipck,
Globe is the great Circle, drawnon 22 Tro-
the Surface of the Globe in the very f{;fd,.’g?ﬁ

Middle between the two Poles already cles of ¢he
mentioned 5 as alfo, that the great op/

Citcle, which croffes obliquely the

faid Eguator, is the Ecliptick of the

Globe 3 and that the two lefler Cir- -

cles, which the faid Ecliptick touches

at its greateft Declination (northward

or fouthward) from the Eguator, are

the two Tropieks of the Globe 5 that

on the north Side of the Equator, the

Tropick of Cancer ; that on the fouth

Side, the Tropick of Capricorn 5 laftly,

that the two lefler Circles'drawn on

the Surface of the Globe atthe fame

. Diftance (wiz. 23 L Degrees) from

. each Pole of the Eguator, as the Tro-

picks
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picks are from the Egunator it felf, are
the polar Circles of the Globe 5 that
about the Ar&ick or north Pole, the
Aritick Circle 5 that about the Antar-
&ick or fouth Pole, the Awtaritick
Ci?'f:h
22, In reference to the Eguator, it is
The Equa- here to be added, that whereas it has
e been afore in this Chapter Sei. 15,
bythe Ho- obferved, that the ealt and welt
not Points of any Horizon are thofe,
where the Sun rifes and fets when
he is in the Egwator 5 and whereas
alfo it is then equal Day and Night
all over the World 5 1t hence follows,
that the artificial Equator in any due
Pofition of the Globe, muft cut the
Horizon exally in its eaft and welk:
Points 5 and there cut it fo, as to be
equally divided by the Horizon intg
two Parts, one Half being above the
Horizon, the other below. And by
thefe Particulars it may be further
proved, when a Globe is truly made,
be}%}?ri- The Polition of the Eguator to the
o of the Hiorizom, is in general three-fold. For
Equuor the Eguator cats the Horizon, either
i‘;tg’;’:" Hos at right Angles, or at obligne An-

three-fold. gles, or elfe it is Paralll to the Ho-

rigon.
Such
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Such as live under the celeftial (or 24,
which is the fame, upon the ter- Of arighe
reftrial) Eguator, their Horizon i3 s
croffed by the Egnrator, and confe-
quently by all its Parallels at right
Angles 5 and hence thefe are f{aid to
live in a right Sphere. The Property
of which Sphere is this, that it is
therein equal Day and Night through
the whole Year. For the Eguator
and all its Parallels being bifected by
the Borizor in a right Sphere, (as
may be fhewn by putting the mecha-
nical Globe into fuch a Pofition, iz,
fo as that the Equator of the Globe
may move round under the Zerith,)
and the Sun’s diurnal Motion being
always either in the Eguator, or one
of its Parallels 5 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 3 and confequently,
that it muft be there equal Day and
Night through the whole Year. -
~Such as live on either Side the 25-
Egﬂdtar, between it and its Poles, ﬁg:; ob-
their Horizons do crofs. the Egnator, sphere.
and confequently its Parallels, at An-

L1] gles
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.~ gleslefs or more oblique, according
~as they live lefs or more diftant from

the Egwator. Hence thefe are faid

to live in an obligue Sphere, and theit

Horizons, though they all bifect 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 refpetively be-
long, are lefs or more diftant from
the Equator. Wherefore, the diurnal
Motion of the Sun, when it is not in
the Eguator, being in fome one of
its Parallels thus lefs or more une-
qually. divided by the refpe&ive Ho-
rizons, it thence comes to pafs, that
the Day and Night are lefs or more
unequal at the fame Time of the Year

(excepting the two Eguinoxes) in dif-

ferent Places, according as the faid

Places are lefs or more diftant from

the Eguator 3 and allo, that the Day.

and Night are lefs or more unequal
at different Times of the Year in the
fame Place, according as the Sun is
lefs or more Diltant from the Equator.

- All which is evidently to be thewn

upon the Globe,

Lefily,
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Laftly, Under the very Poles of 26.

the Eguator, or of the World, the
Horizon aud Equator run parallel one
to the other, which Pofition is there-
fore called a parallel Sphere. The
property of this Sphere is, that there-
in it is Day for Half the Year toge-
ther, and Night for the other Half.
For the Eguator and Horizer being
here Parallel, as long a¢ the Sun ftays
on the fame Side of the Eguator, o
~]Ung muaft it Sta}’ above the Horizon
of that Pole, and confequently, fo
long together is it Day at ths re-
fpective Pole, and Night at the op-
“pofite Pole.” This is alfo evidently
fhewn upon the Globe, being placed
fo, as that its Eguator and Horizosn
become parallel one to the other.

It remains to obferve in reference
to the Eguator, that a Revolution
thereof is the Meafure of a ()
Nuchthemeron, or the Space of 24
Hours.  Accordingly, whillt any
Point of the artificial Equator moves

(1) It is a Greek. Word fignitying ®he Space of one
Day and Aight raken together.

t[:! 2] from

Of a pa-
rallel
Sphere.

27
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“from the artificial Meridian round to

the fame Side of the f{aid Meridiar
again 3 the Index, which is faftened

‘to the north Pole of the Globe, will

move quite round the Hour-circle
faltened upon the Meridian about the

faid Pole. And by comparing the

Motion of the Eguator 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 36¢ Parts,
called Degrees, pafs under the Meri-
dian of any Place in a Nuchtbemeron
or 24 Hours ;-fo 15 Degrees of the
Circumference of the Heavens pafs
under the {ame Meridian every Hour.
For according to the Rule of Propor-
tion, as 24 Hours,are to 360 Degrees,

fo 1 Hour, is to 15 Degrees.

Proceed we next to obferve in re-
ference to the Zodiack or Ecliptick,

dividedin- that, the Reafon, which induced the

to twelve
Signs, an

1 OId. Affronomers to divide it into

each Sign twelve Sigus, is thought to be (¥) prin-

into thirey

Degrees,

(*) Some conceive the Reafon to have been, becaufe
the Number Twefve has many aliquot Parts.

cipally
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cipally this 5 »iz, 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 Revolation of the Sun
round the Zodiack, is called the Solar
Year, there are reckoned twelve Re-
volations of the Moon round the
Zodiack to make up the Lunar Year.
Laftly, The Reafon why each Slgn of
the Zodiack " was diftinguifhed mm
thirty Degrees, feems to be this, be-
caufe the Moon always nvertakes_the
Sun in (+) about thirty Days after
fhe has left him,

And becanfe the Sun graditur, i. e. 29
goes, in a Day and Night or 24 Eiﬁ;f;}
Hour’s Space, near upon one of thefe catled.
thirty Parts of a Sign 5 hence the (aid

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 chrpmé
came this Name to be transferred to
the like Divifions of all, not only
aftromomical, but alfo other mathe-
matical Circles.

(1) See Chap. 4. Sedd. 3.
| Ll 3] Agrecably
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30. Agreeably to the 12 S:gns of the
- gm0 Ecliptick, the Solar Year is allo divi-
‘{ﬁ}r;ai::n * ded into twelve Months, called Solar
what Sign Months 5 each being the Space where-
Snwer 10 in the Sun goes through a Sign, and
lendar  fo containing almoft 30 Days. How
youh. thefe Solar Months ﬁn&ly fo cal-
led, an{wer to the common Calendar
Months or (which amounts to the
fame) what Degree of the Ecliptick
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, commonly called
its Herigon 5 for therenn the 12 Signs
of the Eclip mé and the 12 Calendar
Months are fo placed, both according
to the Fulian and Gregar;m Account,
as that the Days of thefe may dul}',
an{wer to thc refpeltive: Degrees of

thofe.
beﬁﬂ;f_ _in reference to the 12 Dmf' ors of_
fions of the the  Ecliptick on the Surface of the
Z“%*ﬂi,ﬂk Body of the Globe, it is to be obfer-
tick arc 1, ¥€d, - that neither the Conftellations
be bnown, themf‘elves nor their Names, but
Eﬁnﬁ’eﬁf’ﬂi their Chara&&rs (hew, -~-which D1v1—
tions o - fion of the Ecliptick i clteemed re-
fﬂs f pe&wely to bclong to each Sign, ot
goes
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goes under the Name of each Sigp, felves, but
Thus the Chara&er v: is placed at 2"
the Beginning of that Divifion, which éers,
is efteemed to belong to Ane.r and

the faid Divifion of 30 Degrees be-
tween v and v, is that which is de-
noted by the Sign of dries 5 whereas

the Conftellation fo calied, is now,
great or moft Part of it out of that -
Divifion ; and the Word Aries is
affix’d to the faid Conftellation al-
amoft at the End of the {aid Divifion.

So the Divifion between 11 and =, is

that which is denoted by the S;gn of
Gemini, though the Conftellation fo
called, i5 almoft entirely out of that
Divifion, and confequently, the Word
Gemini affixed to the Conftellation.

The Reafon hercof is this. The 3a.
Conlftellations themfelves (||) conti- 4nd e
nually (though very flowly) changing ﬁ,ﬁ;ﬁ}
their Situation inthe Zodiack or Ee- '
liptick, in Coaformity thereto, con-
tinually to change the Names of the . .
feveral Divifions, would create great

]

(D To what this Change of Situation s owing
really, is obferved, Chaps 7. Seft. 5.~

p [t 4] Confufion
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Confufion in Aftronomy 5 forafmuch
as it would make it an intricate Mat-
ter, rightly to diftinguith what Parts
of the Zodiach belonged to the feve-
ral Sigus in different Ages of the
World.  Wherefore to avoid fuch
Confufion, it has been with great
Prudence judged Expedlenr nnt to
make any Change as to the Names of
the Divifions, though the Conftella-
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-
itellation it felf (and fo “of the reft)
have now fo changed their Situation,
as to be moftly, or in great Part out
of the refpe@ive Divifion 5 and will
in Procefs of Time be remnvcd far-
thcr and farther from it. -

33 Befides the Circles hitherto menti-
of ' oned, there are ufually drawn on the
ther Cir- Surface of the celeftial Globe, twelve
cles of 1% other Circles 5 fix whereof crofs per-
: o pendicularly the Ecliptick between its

Slgns the other f ix crofs. perpendicu-

larlp‘
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larly the Eguator at gvery like (wiz.
30 Degrees) Diftance, beginning to
reckon from the firft of Aries.

The fix former are called Circles of :
Latitude, becaufe that Arch of {uch a 7#e fJ" x
Circle, which is intercepted between L;’E&E{
any Péﬁ#amwaﬂ or Pomt of the Hea-" |
vens and the Eclipiick, is the Mea-
fure of the faid Phenomenon’s or Point’s
Latitude, 7. e. Diltance from the Ee-
liptick northward or fouthward. For
the Ecliptick being the Circle in the
Heavens of principal Regard, there-
fore, by it the Heavens are diftin-
gmfhed into two Hemifpheres, one
northern, the other fouthern.

By the fame Circles is alfo meafu- 35.
red the Longitude of any Phewnomenon ”;f,”gnf"’
or Point in the Heavens. ' For by the c/s of
Help of thefe Circles, any Phenome- Longiude:
#non in the Heavens is referred to the
Ecliptick, the {aid Phenomenon being
underftood to be in that Point of the
Ecliptick, which is inter(ected by fuch
a Circle paffing through the faid Phe-
nomenon 5 and the Arch of the Eclip-
tick between the firlt of Aries and
the (aid Point of Interfe@ion, is the
Mf:dfure Gf the {aid Phenomenon's

. Longitude,
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Longitude, or Diftance from the firft
of Ar:e.r reckoned according to the
Series of the Signs. .
~ 36. By the fix other Circles, any Phe-
'ﬁ}’rﬂf‘af nomenon or Point in the Heavens is
Peclinasi- referred in like manner to the Egqua-
ons #m7¢ yor 5 and they are called Circles of
1% ac Dedmatmn becaufe that Arch of
caues. fuch a Circle, which is intercepted
between the faid Phenomenon and
Eguator, is the Meafure of its Decli-
nation, . ¢. of its Diftance from the
:Equdfﬂ?‘ northward or fouthward.
Among thefe Circles, the two of chief
Note are the two (*) Colures 5 one
whereof crofles the two Eguinoifial
Points, and is therefore called the
Eq uinoFial Colure s the other crofles
the two Solflitial Pmnts and is there-
fore called the Solffitial Colure.

37 And thus we have defcribed the
i é*;_"}*;f* feveral Circles, and more remarkable
ff e Points of the celeltial Globe. It re-
Gloke, wv- mains to obferve, that of all the fore-
&% 1o mentioned C:rr.:lf:s thefe are ufually

and dijﬂ.f'n.
guifbed in-
o fixgrea-
ter, and g"’“) The Import and Reafon of this Name is not
four leffer well accounted for by any Writer of Aftronomy, as I

Circles,  know of.
Loy reckoned
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reckoned the ten principal Circles of
the Globe, wziz. the Horizon, the
Meridian, the. Egnator, the Zodiack
or Ecliptick, the two Colures, the two
Tropicks, and the two Polar Circles.
And thefe are diftinguifhed into grea-
ter and /leffer Circles 5 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 ;
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 lalt mentioned,
are ufually drawn on the terreltrial
Globe 5 asalfo Circles croffling per-
pendicularly the Egrator at every ten
Degrees, and other Circles running
paralle] to the Eguator at every ten
Degrees.  The former are called Cir-
cles of Longitude, the latter Circles
or Parallels of Latitude 5 forafmuch
as thofe ferve to fhew the Longitude
of Places, (i. e. their Diftance from
fome one of the {aid Circles taken at
Liberty, and. commonly called. Itihf;
dd '_ f . i : r&

123
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firk Meridian, all thefe Circles of
Longitudes being allo Meridians ;)
thefe ferving to fhew the Latitude of
Places, or their Diftance from the
Eguator. ~ Befides thefe Circles fore-
mentioned, there are alfo ufually
drawn on the Surface of the terre-
ftrial Globe, Rumbs, i. e. Circles
crofling one another in fome certain
Points of the Globe, where there is a
Vacancy, and reprefenting the {eve-
ral Winds, or 32 Points of the Com-
pafs, fet down alfo on the outward
Rim of the Horizon, both of the ce-
leftial and terreftrial Globe.  But
the main Difference between thefe
two Globes, is this, that on the Sur-
face of the celeftial Globe are defcri-
bed the Conftellations, and other fixs
ed Stars in their due Situation 5 on
the Surface of the Terreftrial Globe
are defcribed the feveral Parts of the
Earth and Sea in their due Sitnation.

: Proceed we now to the Ufe of the
4notfer- celeftial Globe, or to ‘fhew how the
oming 15 diarnal Phgnomena of the celeftial
Difference Lights are reprefented thereby. For
bermeen  the clearer Apprehenfion whereof it

¢he nacural ST |
appes- ~ feems requifite to oblerve, that there

1§
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is this Difference in general between
the natural Appearances of the cele-
ftial Lights, and the artificial Repre-
fentation of them by the Globe, wiz.
that the faid celeftial Lights do natu-
rally appear to us as in the Corcave or

125

rances of
the celefii
al Lights,
and the ar-
tificial Res
prefentaci.
on of them
upon the
celefliab

inner Surface of the Heavens, where- Glote,

as they are reprefented upon the Cosns
vex or ourer Surface of the celeftial
Globe, Wherefore to make the ar-
tificial Reprefentation to an{wer more
exaltly to the natural Appearance,
either the Spe&ator muft be con-
ceived to be placed within the cele-
{tial Globe at its Center, and the Bo-
dy of the Globe to be tran{parent
like the Heavens, and in fuch a Pofi-
tion of the Eye, the celeftial Phero-
mena on the Surface of the Globe
will appear to the Eye in a concave
Surface, as they do naturally s or elfe
the Spectator is to be conceived as
placed without the concave or inner
Surface of the Heavens 5 and confe-
quently as viewing from fomewhere
above the correfpondent convex Sar-
face of the Heavens ; and upon {uch
a Suppofition, the celeltial Pbenomze-

na would naturally appear to us in a
convex



_12’6

_convex Surface, as they are repre-
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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 likewile on the convex Sur-
face of the terreftrial Globe 5 there-
fore there is an exact Agreement in
this Particalar, between the natural
Pofition of the feveral Parts of the
Eatth and Sea, and  their' artifi-
cial’ Reprefentation by the terreftrial
Globe, without the Help of any' fuch
Fi&ion, as has been afore obferved
requifite, to adjuft ‘the natural Ap-
pearance of the celeftial Phenomena,
to their artificial Reprefentation by
the celeftial Globe,

CHAP.
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CHAP X

Of the more nfeful Problems falwed
6}; the Cefeﬁml Globe.

PROBLEM L

To find the Sun's Place in the
Ecllptlck for any Day. given,
S Oﬂ 1,3 Old Style.

IN the Julian Calendar (placed next
to the Ecliptick) on the Horizor-
tal wooden Circle of the Globe find
the Day given, to which adjoins the
Degrec of the Ecliptick, where the
Sun is that Day. Thusto O#. 13,
adjoins the firft Degree of Scorpio, the
Sun’s Place for that Day.

The Sun’s Place being thus found by the Eclip-
tick on the Horizon, the fame Degree of the Ecliptick
on the Surface of the Globe is to be raken, in order
to folve any of the following Problems.

PR O-
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PROBLEM IL
To find the Sun’s Declination at
any Time given, v. gr. O¢t. 13,
Old Style.
Aving (by Probles 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 Meridian of the Globe 5 the
Degrees of the {aid Meridian, inter-
cepted between the Equator and the
Sun’s Place, fhews the Sun’s Declina-
tion. Thus, OF. 13. the Sun is in
the eleventh Degree of the fouthern
Declination. .
As in this, fo in the following Problems, by
bringing any Poinc of the Globe to the Aeridian, is

underftood the bringing it to the graduated Edge of thé
Meridian of the Globe, as being that which reprefencs
the true Meridian.

In like maunner, the Zatitvde of a Place is
found upon the Terreftrial Globe, by bringing the
Place to the graduated Edge of the Meridian, and
reckoning the Degrees of the Meridian berween the
Place and the Equator. For as the Diftance of any
Poinr in the Heavens from the Eguator is Aftronomical
Declination, fo the Diftance of any Point on the Earch

. from the Equator is Geographical Latitude. Which is

requifite to be here known, forafmuch as although
the two following Problems refpe& indifferently alf
Latitudes and Places, the following Problems re(.}];;c&
only particular Places, the Phenomena relating there-

to varying according to the differenc Latitude of
Places. PR OS
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PROBLEM IIL

7o reflify the G!af?ﬂ to any Lafl-
tude given.

OVE the refpe&ive Pole (viz.

the noith Pole, if the Latitude
given be northern the fouth Pole,
if fouthern) above the Horizon, till
there are fo many Degrees of the Me-
ridian between the f{aid Pole and the
Horizon, as anfwer to the Latitude
given. Thus the north Pole being
elevated 15 Degrees and an Half, the
Globe is rectifyed for the Latitude of

London.

(K] PR O

i29

£1.
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PROBLEM IV.
To ﬁnd what Stars wnever rife,

or newver fet in any Place or
Latitnde given.

HE Globe being (by Problen

3.) reétifyed to the Latitude
given, {uch Stars as go not under the
Horizon of the Globe, during its
whole Revolution, they never fet
in the Latitude given, And fuch
Stars as rife not above the Horizon
of the Globe, during its whole Re-
volution, they never rife in the
Latitude given. Thus the little Bear,
the Dragon, Cephews, and Caffiopeia,
never fet in the Latitude of London
as allo the great Bear, except the
lower Part of its right Foot. On the
other hand, the Peacock, the Indian,
the Toucan, the Hydrys, the Dorado,
the Chamaleon, the fouthern Triangle,

“the Adpus, never rife in the Latitude

of London.
PR Q-
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PROBLEM V.

To reclify the Globe, (o, as that

it may be ready duly to repre-
fent the diurnal Phanomena,
at any Place and Time given,

v. gr. at London, O&. 13.
Old Style.

HE Globe being reGifyed (by
Probler: 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 Meri-
dian, and make the Hour-Index to
point jaft to 12 on the Hour-Circle.
The Globe in fuch its Pofition will
actually reprefent the Pofition of the
Heavens, in Refpect of the Place gi-
ven, at the Nosz 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
(K 2] given,

131
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given, at any other Part of the Day
given,

Thus the north Pole being elevated
51 Degrees, which is the Latitude
of Lowdon, and the firt Degree of
Scorpio (which is the Sun’s Place, O¢.
13. Old Style,) being brought to the
Meridian, the Globe will reprefent
the Pofition of the Heavens in Re-
{pe& of Lowndon, at Noon, OF. 13.
Old Style 5 that is, fuch Stars as are
at or near the Meridian or Horizon
(&c.) of the Globe, will then be re-
fpetively at or near the Horizon
(&ec.) of London. And confequently
by the due Motion of the Globe,
may be reprefented the Pofition of
the Heavens in Refpe& of London, at
any other Hour of the fame Day ;
and thereby may be found the Time
of the Sun’s Rifing or Setting, &.
that Day, as is fhewn in the follow-
ing Problems. Only it muft be re-
mcmbered, that in Order to folve
{fuch Problems, as relate to the Time
of any {uch Phenomenon, the Hour-
Index mult always be put exally to
12 ou the Hour-Circle, before the
Sun’s Place be moved from the Meri-

dian ;
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dian 5 and alfo {pecial Care mulk be
taken, that the Hour-Index moves
duly round with the Body of the
Globe,

PROBLEM VL

To find the Time of the Sun’s
Rifing and Setting, and its
Amplitude, at any Place or
Time given.

HE Globe being (by Problen

5.) duly ordered and prepared,

turn the Globe, till the Degree of
the Ecliptick, wherein the Sun is for
the Day given, comes to the eaft Side
of the Horizon 5 the Hour.Index will
then fhew upnn the Hour-Circle the
Time of the Sun’s Rifing : and the
Degrees of the Horizan, intercepted
between the true eaft Pcunt and that
Point of the Horizon the Slm s Place

comes to, fhew its Morning Awmpli-
(K 3] tude,

133
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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 Horizen. In like manner, the
Degree of the Ecliptick, wherein the
Sun is, being brought to the weft
Side of the Horizon, the Hour-Circle
will fhew 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 Hp-
rizon which the Sun’s Place is brought
to, thew its Evening Amplitude, or
how far the Sun fets diftant from the
true welt Point. Where it is to be

noted, that the Sun fets fo long be-
fore or after fix in the Evening, as it
rifes after or before fix in the Morn-
ing ; and in like manner, the Sun
fets fo far diftant (northward or
fouthward, according to the refpe-
ctive Time of the Year) from the true
welt Point, as it rifes from the true
ealt Point.

Thus it will be found by the Globe,
that at London, OF. 13. the Sun

- rifes much about 7, and fets much

about 5 a Clock 5 as alfo, that its
Amplitude is 18 Degrees, the Sun.
| - | rifing
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rifing fo many Degrees to the South
of the true eaft Point, and fetting fo
many 'Degrees fouth of the weft
Point. -

The Time of the Sun’s Setting, be-
ing doubled, will give the Length of
the Day s and the Time of the Sun’s
Rifing, being doubled, will give the
Length of the Night. Thus, OF. E3.
the Day in the Latitude of Lordon,
is much about ten Hours long ; and
the Night much about 14 Hours
long.

PROBLEM VI

To find the Time of the Sun's
Rifing and Setting by its Al
cenfional Difference.

HAT Degree of the Eguator,
which, reckoned from the Be-
ginning of .Ar:e.r rifes or fets with

[I{ 4] thﬁ.

85
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the Sun in a right Sphere, is called
the Sun’s right Afcenfion. And that

- Degree of the Eguator, which, reck-

oned in like manner, rifes or fets
with the Sun in an oblique Sphere,
is called the Sun’s oblique 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 Probléem 5.) by bringing the
Sun’s Place to the eaft or weft Side of
the Horizon, and there noting what
Degree of the Eguator comes to the
fame Side of the Horizon, together
with the Sun. The right Afcenfion
of the Sun, is 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 into a
right Sphere, by) noting what De-
grec of the Eguator comes up to the
Meridian, together with the Sun s
(for the Eguator always cuts the Me-
ridian at right Angles, as it does the
e or uoin TRt 10 St
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Florizon in a right Sphere 5 and con-
fequently, the fame Degree of the
Eguator, that would come, together
with the Sun, or any Degree of the
Ecliptick, to the Horizon in a right
Sphere, will come, together with the
Sun, to the Meridiar in any oblique
Sphere.) The quantities of the right
and obligae Afcenfion being thus
found, the afcenfional Difference is
found by fubftra&ting the lefler out of
the greater.

Now the right Afcenfion of the
Sun being that Degree of the Egua-

#or, which rifes and fets with the

Sun in a right Sphere, 7. e. to {uch as
live juft under the celeftial (or upon
the terreftrial) Eguator, to whom the
Sun always rifes at fix, and fets at
fix 3 hence the afcenfional Difference
(turned 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. e Nl A

Thus

237
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Thus the Sun’s right Afcenfion,
O&. 13. is much about 208 5 and his
oblique Afcenfion on that Day in
Refpe& of London, is much about
223 5 and confequently, the afcenfi-
onal Difference is 15, which anfwers
to one Hour in Time. Wherefore, the
Time of the Year confidered, the
Sun rifes much about an Hour after
fix, i. e. much about {even 5 and fets
much about an Hour before fix, . e.
much about five 5 agreeably to what
was found by Problem 6.

PROBLEM VIIL
To find the Sun’s Altitude at any

Place and Time given.

HE Globe being re&ifyed by
Problem sth, the Degrees of

- the Meridian reckoned from (the fouth

Side of) the Horizoz to the Sun’s
Place, give the Sun’s Meridian Alti-
tude.
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tude. ‘Thus, O&. 13. the Meridian
Altitude of the Sun at Lowndon, will
be much about 27 Degrees.

The Altitude of the Sun is found
at any other Time of the Day given,
by turning the Globe (rettifyed alfo
by Problez» 5.) till the Hour-Index
points to the Time affigned ; and
then faftening the Quadrant of Alti-
tude on to the Meridian at the Ze-
niths (i. e. at {o many Degrees from
the Equator, asis the Latitude of the
Place given ;) and bringing the f{aid
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, thew
the Sun’s Altitude at the Time aflign-
ed. Thus, O&. 13. the Sun’s Alti-
tude at nine in the Morning, will be
about 17 Degrees in Refpe& of the
Horizor 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. |

P R O-

o 4
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PROBLEM IX
To reprefent the Face or Appea-

rance of the Heavens, or to

fhew the Situation of tbe ﬁxed
Stars, at any Time of the

N:;gbtj in RefpeCt of any Place
and Night. given.

THE Globe being reGifyed by

Problems gth, and ( by thc
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
Horizon (and fo of any intermediate
Point) of the Globe, will appear
likewife at or near the Meridian or
Horizon of the Place given ; (and fo
of any intermediate Point in the
Heavens.)

Thus,
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Thus, OF. 13. at Ten at Night,

the glorious Conftellation Orion will
appear on the eaft Side of the Hori-
zon Of London 5 the Star Rigel in the
left Knee of Orion being jult at the
Horizon 5 the three Stars in the fame
Cenlftellation, called by our common
People the Yurd, a little above the
Horszon. About twenty Degrees (on
a vertical Circle) above the upper-
moft of thefe appears the bright Star
in Taurws, called Aldebaran, and the
Bulls Eye 5 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 Forchead of Tanrys. Juft
under the Meridian {outhward ap-
pears the Star called Andromeda’s
Head, and at or near the Meridiarn
the Conlftellations of Caffiopea, Cephens,
Pegafus, &c. Between the Meridiar
and the weft Side of the Horizon ap-
pears the Conftellations of the Swaz,
Harp, &c. And at or near the weft
Side of the Horizon, the Conftella-
tions of Antinons, Serpemtariws, the
northern Crown, &,

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
Conftellation.

PROBLEM X

To ﬁﬂd the Honr of the Nfghtj
the Altitude af any Star be-
ing given, or firft found by
fome Infirument for that Pur-

pofe.

HE Globe being reifyed ac-
cording to Problem 5. and the
Quadrant of Altitude duly fixed to
the Meridian, move the Globe till
the {zid 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, O&. 13. the Altitude of Al-
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 27 % Degreesof 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
(retifyed by Problex: 5.) till the faid
Star comes to the Meridian of the
Globe : for then the Hour-Index will
(hew the Hour.

PR O-

143
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PROBLEM XL

To find the Beginming of the
(Crepufculum, 1. e.) Twilight,
or the Time of Day-break  at
any proper Time of the Tear.

HE Globe being (by Problem

5.) rectifyed, elevate that De-
gree of the Ecliptick, which is dia-
metrically oppofite to the Sun’s Place
at the Time givei, 18 Degrees above
the weft Side of the Horizon 5 and
the Hour-Index' will thew the Time
fought. Thus, OF. 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 5 becaufe, thereby the

‘Degree of the Ecliptick wherein the

Sun is at the Time given, is deprefled

18 Degrees below the ecaflt Side It]:nf
the
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the Morizon. - At which Depreffion it
is obferved by Affronomers, that the
morning Twilight beginss as alfo,
that the evening Twilight: ends at
the like Depreffion of the Sun, under
the weft Side of the Horizor. Whence
it is obvious,: that the Beginning of
the morning Twilight being found,
it is obvious to know,; when the
evening Twilight ends 5 this ending
fo much after fix in the Evening, as
that begins before fix in the Morning.
Thus, OF. 13. the evening Twilight
ends about a Quarter after feven, at
Londo#, or any Place in the fame La-

FRmge. - o Al T _
It is to be further noted, that, thé
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
Horizor, it thence follows, that, du-
ring that Part of the Year, wherein
the Sun’s Depreffion is never {o much
as 18 Degrees, there is no Beginning
of the morning Twilight, or Eanding
of the evening Twilight, but one
continued Twilight from San-fetting
[.L.] to
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to Sun tifing. Now that Part of the’
Yeéar, wherein there is fach a conti-'
nued Twilight in- the Latitude ‘of
London; i3 while the Suan is pafling
from about the fifth Degrec of Gemi-
#i, to ‘the twentieth of Cancer, i. €.
from about the 15th of Mﬂ_y, to a-
bout the” 7th of Faly. For during
this Space; the Sun is never deprefled
18 Degrees below the Harmw:

PROBLEM XIL

To fonnd the Long:tude and Latl-
tude af any Star given.

AY one End of the Quadrant of

Altitnde upon the proper Pole
of the Ecliptick, (viz. if the Star be
in the northern Hemifphere of thc
Heavens, vpon the north Pole s
thermfe on the fouth Pole,) and

the graduated Edge thereof upon the

Center of the Star 5 {o will the Qua-
drant cut the Echpmk in the Star’s
Longitude,



- Celeftial Globe.: |\
Longitude, (i. e. its Diftance fromthe
firt of Arzes.) 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 Diltance
from the Ecliptick. Thus the Longi-
tude of the Star called Lucida Lyre,
will be found to be 283 Degrees,
and its Latitude about 60 Degrees
Northwards.

It is obvious, that the Sun, being
always in the Ecliptick, never hath
any Latitude 5 and its Longitude is
found without any more ado, than
by computing the Number of the
Degree it is in,, from the firlt of
Aries. ‘Thus, O 13. the Sun is in
the 19oth Degree of Longitude, that
being the Diftance or Number of the
firt Degree of Scorpio, where the Sun
then is, from the firlt of Aries,

There are {ome other Probiems,
which may be {olved by the Globe 3
but they being -of little Ufe-are here
omitted. Aud fo we are come to the
End of this Aftronomical Treatife,

Fle 7] wherein
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wherein are contained fuch Parttcu--
lars, as feem more ufeful to be known
by Ynung Students, efpecially Young

Gmlemn at thcn‘ ﬁrl’t Inﬁltutmn in
Aﬂranaay |
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THE

PREFACE

HE Art of Chro-
I nology bas o clofe
a Dependance upon

Aftronomy, that it s not
unnfual for Writers of Aftro=
nomical Treatifes to come
prife therein a great deal of
what more properly belongs
to Chronology ; and which
therefore I bave bere laid
together, with the other maf?

A 2 ufeful



The Preface.

afeful and eafy Elements of -
Chronology, in a diftintt
Treatife from my Aftrono-
my, But the Defign both
of the One and the Other
being the [ame, as therefore
I bave given my Aftrono-
mical Treatife the Title of
The Young Gentleman's
Aftronomy, fo I bave gi-

ven this my  Chronological
Treatife the Title of The |
Young Gentleman's Chro=-
nology : nothing being here=
in infifted on, but what re-
lates to the common (Civil
or Ecclelaftical) Computa-
tion of Time, and to the
two Celebrated /ra’s of the

Olympiads, 4und the Build-
ng




T he Preface.

ding of Rome, the for=
mer chiefly ufed by Greek
Hiftorians, the latter by Ro-

mari.

.+ The
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THE
Young , Gentleman’s
CHRONOLOGY, &«
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C.HAP. L

Of a Day ; and the Parts of Time
arifing from a Day by Divifion,
viz. Hours and Minutes.

Y (*) éﬁraﬂa!agy is underftood 1.
the Art or Skill of adjufting Chronolo-
Things paft to their proper ® ™
Times. |

Hence Chronological Inftitutions 5.
confift of the Explication of the feve- pifin-
| guifl’'d inte
two Parts,

(*) The Word Chronology denotes literally in the
Greel Language a Difcourfe ot Account of Time, bein
compounded of xgiy@- Time, and Aoy G- a Difcour)é

or Account.
B | ral



Y Of Days.

ral Parts, into which Time in general
is 'divided 3 and of the feveral Chara-
fers, by which particular Times are
dittinguithed one from another.
The feveral Parts of Time are, Mi-
Allotker  pytes, Hours, Days, Weeksy, Months,
. and Tears. Amonglt which we fhall
fom 2 {peak firlt of a Day, becaufe from it
Dapeltr arife 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 Weeks, Months, and Years
arife from a Day by Collettion, or
reckoning fuch or fuch a. Number of
Days-tofether. . 1, .. .

4. By a Day then, aéc'drdingNtn ‘the
< e primary () Intention of the Name, is
:m:i!}_Pgng denoted the Time of Light ; and in
properly.  this Senfe 'it is oppofed to Night, or

the Time of Darknefs. And the Sin
- being 'made #0'(]|) rule ¥he Day, hence
a Day, according to the primary In-
tention of the Name, feems moft pro-
perly and natuorally to be determined

(t) God called the Light Day ; and the Darknefs he .
called Night, Gen. 1. s.

(1) God made two grest Lights ; vhe greater Light to
rulg the Day, Gen, 1, 16.
| by



Of Days. 3

by the Sun’s Rifing and Setting 5 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 Duy is frequently ta- 5.
ken in a larger Senfe, fo as to compre- 477
hend alfo the Night, and to denote a o of 4
whole Revolution of the Sun round Dv for 4
the Earth. This Sort of Day is moft meron, or
aptly denoted by the Greek ‘Word (*) :4 Hours.
Nuchthemeron.

The Nuchthemeron may be reckon- 6.

- ed, either from Sun-fetting to Sun- Different
fetting, as did the Jews and Athenians, Ef;”;;ng
and as the Italians {till do 5 or from #he Nuch-
Sun-rifing to Sun-rifing, as did the ©emeron
Babylonians 5 or from Mid-day to

.Mid-day, as do the Generality of

 —

(*) It is a Compound of yof 2 Night, and suies a
Day. The two-fold Accepration of the Werd Day,
is diftinguifhed ufually by the Names of a Nutural and
an 4rtifcial Day. Buc fome calling thac a nacural
Day, which ochets call an Arcificial, hence ariles greac
Confufion ; to avoid which I judge ir beft, wholly to

omit cthis Diftintion.
B 2 Alkrono-



Of an
Hour,

Of Hours.

Altronomers, and likewife the Arabs 3
or laftly, from Mid-night to Mid-

night, as did the old Eygptians, and

We of this Hland, together with the
French, Germans, and other Europeans
ftill do.

Proceed we now to the Part of
Time, called an Howr. And hereby
is principally denoted the 24th Part
of a Nuchthemeron. Now a Nuchthe-
meron being the Space of an entire Re-
volution of the Sun about the Earth,
during which the Equator makes alfo
an (f) entire Revolution, hence it

(t) In ftriGtnefs the Equaror makes fomewhat more
than one Revolution, during a Awchthemeron 5 viz. {o
much more as anfwers ro the Sun’s apparent proper
Morion in the Ecliptick during the faid Space of Time.
Now this Overplus being various, wiz. 57 Minutes in
the Sun’s Apogee, and 61 Minutes in its Perigee, hence
Aftronomers take the Mean between che two tore-men-
tioned Numbers for a ftanding Meafure through che
whole Year, and fo compute chat to every Nuchtheme-
ron there anfwers s$5°, 8", and almoft 20"", over and
above a Revolution (or the 360 Degrees) of the Equa-
tor- Bht now the Difference between che Sun’s Revo-

~lution (or a Nuckthemeron) and the Equaror’s, when at

greateft, being buc 61 Minutes or a Jitcle more than a
Degree, which anfwers buc to a litcle more ¢han 4
Minutes in Time, hence ic may be paffed over unre-
garded in common Ufe ; and the Hour here fpoken of
may be well enough efteemed to anfwer juft to 15
Degrees ot che Equator.

Comics.
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comes to pafs, that as the whole Cir-

cle or all the 360 Degrees of the E.
quator an{wer to a whole Nuchtheme-

ron, {o a 24th Part or'15 Degrees of

the. Equator anfwer to a 24th Part of

a Nuchtbemeron, or {uch an Hour.
And becaufe thefe Hours are all thus
ufually meafured by 15 Degrees of

the Equator, hence they are all looked

on as Egral one to another at all
Times. ' R

- But the Fews, Greeks, and Romans 8.
did antiently divide (not the Nuchthe- 0f Tem-

meron into 24 equal Hours, but) the )"

Day, whether longer or fhorter, into Hous.
12 Hours ; and fo likewi(e the Night,
Whence it is obvious, that their Hours
were Unregual one to another, 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 Denomina-

tion.

()I) Hence the equal Hours ufed by us are fometimes
ftiled Equinoftial Hours; and thie unequal Hours ufed
by the Fews, &c. are ftiled Temyorary Houis, from
their varying in Lengch according ro the other various
Farcs of the Year.

' B 3 For
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How the
uncqual
Hours an-

Of Hours.

For they always reckoning their
firt Hour of the Day from the Sun’s
Rifing, whichat the Equinoxes an-

fwer to ovr {wers exatly to our fix a Clock in the

common
equal
Hours.
Which 0b-
feruation
¥ of ufe
for under-
franding
the Bible-
Hiftory.

10.
As i alfo

the Jewifh

Divifion
of the
Night fnto
Watches,

de.

Morning, it follows, that their firft
Hour of the Day muft an{wer at the
Equinoxes to our {even a Clock in the
Morning 3 and confeqnently their
third Hour to our nine a Clock in the
Morning 5 their fixth to our twelve a
Clock at Noon j their ninth to our
three a Clock in the Afternoon, .
And although there is not fo exatt 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
better Underftanding the feveral Hours
of the Day mentioned in the Sacred
Hiltory. -
Upon the like Account it is not to
be here omitted, that the Fews divi-
ded the Night (not only into twelve
Hours, as is afore obfcrved 3 but alfo)
into four Quarters, called Watches,
cach Watch containing three of their
Night-hours. Thefe Watches were
diftinguithed, either by their numeral
Order, whence we exprefsly read in

the




aﬁf Minutes. 7

the Sacred Hiltory of the (*). Second,
Third, and (+) Fourth Watch 5 or by
fome other Denomination, Thus thc
ficlk. Watch is otherwie ftiled the (J)
Head or Bcgmﬁ:n af the Watches 5 the
Second, the ( } Middle Watch be-
caufe it latted till Mid-night ; and the
~ Fourth, the () Morning Wa:ch A-
gain, the Firft was termed N the
Ewvening 5 the Second, Mid- night 5
Third, the Cock crowing 5 the Fourth,
the Dawmng,

The common Dmﬁon qf ap. Hou;r 1T,
18 into Quarters, But Aﬂraqomm of Mi-
and fuch as are more accurate in ac: Eﬂ;ﬁgd‘:"f
counting Time, divide an Hour into and rke
fixty Parts, called Minutes; and a bf;:::‘“
Minute again into fixty Parts, called Horary
Seconds, as being Minutes of Mmutf:s ki
and fo fecnndary Minutes. And here o
it is to be obferved, that the Word
Minute is taken ina double Senfe, ei-
ther to denote the fixtieth Part of an
Hour, which therefore is peculiarly
ftiled an Horary Minute 5 or elfe to

denote the fi xtleth Part of a Degree,

e

(%) Luk. 12. 38. (1) Matt. 14. 2. (}|) Lam.
2. 19, (*) Fudz. 7. 19. (1) Expd. 14. 24 (})

Mark 13, 35.
B4 which



. ‘OF Minutes.
which therefore may be diftinguifhed
by the Name of a Graduary Minute.
And ‘this Graduary Minute is {ubdivi-
ded by A&ronumcrs intofixty Seconds,
and alfoeach Second into fixty Thirds,
and each Third into fixty Fawrbx
&c. whereas it is ufual to fubdmdc
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 Gradsary Minutes an{wer
to four Horary Minutes 5 and fo one

. Horqry Minute to fifteen Gradiary Mi-

nutes, ' ‘And'thus much for the feveral
Parts of 'Time, which arife from a
Day by Dmﬁon and Subdivifion.

“CHAP



Of Wecks, o
s B e

the ﬁweral Parts of Time,
wh:cb arife from a Day by Col-

letion 5 viz. Weeks Months
and Years. |

Mong the feveral Parts of Time, 1.

A_ which arife from a Day by Cols 0f 4 Week
leGion, it is proper to  fpeak firft of I'%77
the Week, not only as denoting the
fmallett Colle&ion of Days, namely,
no more ‘than feven 5 but alfo as be-
ing the moft Antient Collettion, as
we learn’ from the  Sacred Hiltory,
whereby we are taught that it was in-
ftituted prefently aftér the Creation,
and in Memory of God’s creating the
World in fix Days, awnd refling on the
Seventh frons all bis Wﬂr.@-r which be
had madé.

The feven Days of the Week are .
commonly diftingnithed by the Name 7t feven
of the Planets, “accounted alfo juft ,;f;éfﬂ:
feven accordmg to the Vulgar Syftem, whence
and placed in this Order from the ke i

nghf!ﬁl {o thﬁ' LQWF.‘& viz. Saturyt, Denomi-
33‘9;:3? nations,
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Of Weeks.

Fupiter, Mars, the Sun, Venys, Mer-
cury, and the Mooz, Now the Aftro-
logers fuppofing the fore-mentioned
Planets to prefide or rule over the fe-
veral Hours of the Nuchthemeron ac-
cording to their Order above-menti-
oned, hence denominate each Day of
the Week from that Planct, which is
{uppofed to prefide over the firft Hour
otP the Nuchthemeron. Whence it comes
to pafs, that the Days are denomina-
ted from the Planets according to the
common Method. For afligning the
firft Hour of Saturday to Saturn, the
fecond will fall to Fapiter, the third
to Mars, the fourth to the Su»z, the
fifth to Venws, the fixth to Mercury,
and the feventh to the Mooz, And

- fo the eighth Hour will fall to Saturn

again, and alfo the fifteenth and
twenty-fecond of the faid Nuchtbeme.
ron 5 and confequently, the twenty-
third Hour will fall to Fupiter, the
twenty-fourth to Mars. By which
means the firt Hour of the next Nuch-
themeron will fall to the Sun, and the
firt Hour of the next to the Moon, of
the next to Mars, of the next to Mer-
cury, of the next to Fupiter, of the
next to Fenws 3 and of the next to Sa-

: | tire



Of Weeks. Ir

turn again, and fo through the next
Week as afore. Hence the Davs of
the Week came to be diftinguithed in
their Order by the Latin Names of
Dies Saturni, Solis, Lune, Martss,
Mercnrii, Fovis, and Veweris 5 and fo
among us by the Names of Saturday,
Sunday, Monday, Tuefday, Wednefday,
Thurfday, and Friday. For as Sazur.
day, Sunday, and Monday, plainly de-
note the Day of Saturn, the Sun, and
the Moon 5 fo Tuefday, Wednefday,
Thurfday, and Friday, denote the Day
of Tuifco, Woden, Thor, and Friga
which are the Saxoz Names refpe-
&ively anfwering to Mars, Mercury,
Fupiter, and Venus. |
It is allo not to be omitted, that, :
becaufe the Eaffer Weck wasiformerly ?fbfﬁi L
efteemed the Firft or Principal Week jo deno-
of the Year 5 and each Day thereof minated by
was a Feria or Floly- Day 5 hence the ¢ 21t
feveral Days of the Week were diftin- ftians.
guithed iIn their refpe&tive Order, a-
mong the Primitive Chriftians, by the
Names of feria Prima, Secunda, &c.
i.e. the Firft, Second (&c.) Holy-
Day : Sunday, or the feria Prima be-
ing otherwife (tiled by them #4e Lgd’.r

| 2,



12 Of Weeks.

Day, a8 being the Day of our Lord’s
Refurre&ion. - |

4. Hitherto we have {poken of a Week

AWeek 1in its common Acceptation, as it de-

ﬂ";f:’;” notes « Week of Days, or fewen Days.

denste the But it is not wholly to be paft by,

Spaceof  that as the Original or. Hebrew Word

vers,  which we render 2 Week, does lite-

' rally denote only in general a Collecti-

o of Seven, and therefore may be

applied to Years as well as Days, (and

the fame holds as to the correfpon-

dent (*) Greek and Latin Words,) fo

it is 2Ctually ufed in (1) fome Places

of the Sacred Hiftory to denote, not

feverr Days, but feven Years. And

in Conformity to the Ufe of the faid

Original Word, our Englifh Word

Week is wfcd in the faid Places of Sa-

~cred Scripture to denote, not a Week

‘of Days, but a Week of Years, or a
Collection of feven Years,

Proceed we next to {peak of Months,
if;;gﬁé which, as they are of various Sorts,
primarity 10 are called by this- one common
called 2  Name, not by mere Chance, or with-
Monch.  gut any Reafon, but by Reafon of

(*) Hebdomas and Septimana, () So Dan. g.
e |
their
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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 fo does properly denote
a Synodical Month. And forafmuch
as this Sort of Month is moft diftin-
guifhable by our Senfe, and fo 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 Month
is evidently derived from the Word
"Moon, fo it was primarily intended to
denote likewife the Time from one
New Moon to another, or a Synodical
Month. For it is more than probable,
that this Word in our Language (and
fo of the correfpondent Words in all
other Languages) was firlt ufed to de-
note that Sort of Month, which was
firft obferved as a Meafure of Time.
But now it is not reafonably to be

(1) The Hebrew Word Chodefb (is derived from a
Radix, which fignifies to Renew, and accordingly)
does primarily denote the New Afoon, or the Day of
the New Moon 4 and chence'ic is fecondarily taken to
denore a Month, being the Space trom one New Moor

to anocher.
doubted,
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doubted, but the Synodical Month
was firlt ufed as a Meafure of Time,
foralmuch as it is obvious to the bare
Senfe, even of the Vulgar and moft
illiterate Perfons.

As for the Periodical Month, or the
Time wherein the Moon goes round

month why her Orbit, this could not be determi-

called a

ned without fome Obfervation and
Study 5 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, bat
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 fo may both from the
Moon be called Months.

It has been afore (in the Afltrono-

of the dif- mical Treatife, Chap. 4. Sel. 2, 3.)

Lengths of

obferved, that the Periodical Month

the syno- confifts of 27 Days and 7 % Hours

and
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and the Synodical Month of 29 Days dical and
and 12 2 Hours. And the Reafon of nop <!
this Difference has been there accoun-

ted for.

It is here to be further noted, that, 7-

becaufe during (either a Synodical or 4,0
Periodical) Month of the Moon, the whe, an2
Sun paffes well-nigh through a whole *7 ¢
Sign of the Ecliptick; hence the Time
of the Sun’s pafling quite through a
Sign is called a Solar Month, as nearly
anfwering to the Space of a Luwar
Month, efpecially the Synodical Month,
For as this Sort of Lunar Month is a
little above 29 2 Days, fo the fore-
mentioned Solar Month is almoft 30
* Days 5 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 Cil,
confitt juft of whole Days, but of w;f::j”;,_.g
fome odd Hours and Minutes over, »/ caled
which cannot be confidered in the M™"*
common Account of Time 5 therefore
fome certain Number of juft whole
Days are made ufe of inftead of the
fore-mentioned Aftronomical Months ;
but however are called likewife Mowths,

foralmuch as they come as near as can
be
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‘be to the faid Aftromomical Months,

from which. they are diftinguifhed by
the Name of 'Civil Months, as being
adapted to Civil or Common Ufe,

“Thus in theé firlt Place, what is'moft
commonly called a Month: among us,

is made to confilt juft of twenty. mght'
whole Days, and fo jaft of four whole

Weeks 5 whence it is peculiarly ftiled
the Monté of Weeks. 1t is obvious,
that in Order to render the Cc:.rmputa.
tion of Time from Weeks to Months
more eafy, and fo more fit for com-’
mon Ufe, it was neceffary that the
Month fhould confilt juft of fome cer-
tain Number of whole Weeks : which
being thus neceflary,  four:. whole
Weeks were made Choice for the:
Number, which fhould conftitute the
Month 3 "becaufe this Number comes
nearer _than any other Number of
Weeks, to the feveral ‘Aftronomical
Mnnths afore-mentioned.

The Aftronomical Synodical Month-
is adapted to Civil or Common Ulfe,.
by making the Civil Synodical Month:
to confilt alternately of (*) twenty-

(*) A Civil Synodical Month confifting of thirey
Days, is called Plenus, 1. e. a Full Month 5 “and a Civil

Synodical Month cunfﬁmg bue afrwen:}-mne Days, is
called Cavns, 1. ¢, an Hollow or Defedtive Moith.

nine
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nine and thirty whole Days 5 for 29
+ 30 =59 =129 L x2, that is, two
Civil Synodical Months are equal to
two Afltronomical Synodical Months,
omitting in both the odd Minutes.
And confequently, according to this
Method, the New Moon will keep to
the firt Day of every fuch Civil
Month for a long Time together,
when once adjulted thereto.  This
was the Month in Civil or Common
Ufe among the Fews, Greeks, and
Romans, till the Time of Fulins Cefar,
and is (till {o among the Turks.

In like manner, the Afltronomical ‘tr.
Solar Month may be adapted to com- 7 i g
mon Ufe, by making the Civil Solar ,ﬁg}fgge
Months to confift alternately of thirty unifornty
and thirty-one Days, excepting one &5/ o
Month of the twelve, which fhould cCommon
confift of thirty Daysevery four Years; Y
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.

Mﬂnthh
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I : -
The Solar -
Months
how eame
o be infti-
tuted, as
in Ufe a-
‘mong us.

'Of M onths.

% Mnﬂths. Days..

‘Months,  Days. Manrhs. Days.

March 31 Quimilis = 31 November 31
April - 30 :Sextils. . go December 30

- May 31 September’ 31 Famary 31
Fune 30 ‘Oflober ‘30  Februwary 29

And every fourch Year, 3o

‘For according to this regular and uni-
form Method, there will be 265 Days
in the twelve Solar Months for three
Years together, and e‘very fourth Year

366 Days Jjuft as it is now.

It is evident then, that the (“ml
Solar Months might be thus uniformly
conftituted. And indeed they were
fo conftituted in the main at firft by
Julins Cafar, who brought the So]ar
Months into common Ufe among the
Romans, whereas they ufed aforf: the
Civil Lunar Month, as was () ob-
ferved when we were {peaking of the
faid Lunar Month. The Alteration
was made, afterwards, when (as the
fifth Month, which had afore been
called from its Rank, Quintilis, was
new named Fulins in Honour of the
Emperor of that Name 5 fo) the fixth
Month, which had afore been called

(1) SB&. 1oth of this Chapters
from
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from its Rank, Sextilir, was new
named Auguftus in Memory likewife of
the Empe}qr of the fame Name 5 and
not only fo, but, (whereas this Month
confited .afore  but of -thirty Days,
Jand fo was a Day fhorter than the
foregoing Month of, Fuly,) there was
@ Day more added to it, that o the
-Honour paid to Augnftys might not
feem to fall fhort of the Honour paid
to Fulius, even in this Pun&ilio. Now
this Alteration being made as to the
Month of Auguft, it (according to the
alternate Method at firlt inftituted ,
and - {till preferved in the following
Months) made an Alteration in all the
-fﬂl'luwing Months, except :}(dﬂﬂdrj,
which upon this Alteration fhould
~have had but thirty Days according to
the alternate Method primarily infti-
tuted. But this Month being fo named
_in Honour of Fanus, elteemed by the

Romans, the God of Time, on the
like Conlfideration that it {eemed pro-
_per. to lengthen the Month of Auguf
by a Day, it might {eem not proper
to leflen the Month of Fanuary by 2
Day ; but rather to continue it {iill
thirty-one Days long, and to make

February, which afore was twenty-
G2 nine,

19
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7 Months. |
nine, and every fourth Year thirty
Days long, to be commonly but twen-

“ty-eight, and every fourth Year but

twenty-nine Days long.  And fo the
Solar Months came to ftand, as they
do now .in our Calewdar, (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. Ry B

Months. Diays.  Months,  Days. Months. - -Days.

March 3¢ Fuly - 1 November : 30
April 30 Augufl 3f  December 31
May 31 September 30 Fanuary. - 31
Fune 30 Oclober 31 Februayy - 28

Bug every fourth Year, 29

~ By comparing this and the forego-
ing Table, will be illuftrated. what-
ever has been here faid, either con-
cerning the fir{t In(titution of the So-
lar Mouths among the Romans by Fu-
lius Cefar; or concerning 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, ziz.
365 Days, and every fourth Year 366
Days. The former of which Sumshis

| the
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the Time, wherein the Sun feems to
pals through the twelve Signs, ()
omitting the odd Hours and Minutes ;

and the latter Sum is the Time, where-

in the Sun feems to pafs through the
twelve Signs, adding thereto the odd
Hours and Minates which were omit-
ted the three foregoing Years, and fo
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-
lendar Months make up the Civil So-
lar Year in ufe among us, (in which
Senfe it is, that a Twelve- Month is ufed
by us as an Equivalent Term to a
Year) fo what has been faid concern-
ing the Sums of 365 and 366 Days
being contained in the twelve Calen-
dar Months taken together, will be
more particularly explained, when we
come prefently to fpeak of the Civil
Year in ufe among us ; after that
we have made fome fhort Obferva-
tions concerning the Year in genec-
ral. '

| (I} See Sel. 16, #f this Chapter.

C3 | By

-1

] 8.
A Twelve-
Montch how
Equivalent
to & Tear,
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14.
A Year,
what, in
general,

| Gf Years.
By a (}) Year then (the only Part
of Time remaining to be treated of )
is denoted in general a Revolution of

Ttispro- @ Celeftial Light round the Heavens
perly taken by (what is efteemed) its proper Mo-

¥o denote a .
Solar Zear. tion.  Thus an entire (apparent) Re-

I5.
A Lupar
Year,
what.

volution of the fixed Stars is ftiled the
Great Years and the Time wherein
Saturn, Fupiter, and Mars, go round
their Orbits, is relpedtively ftiled the
Year of Saturn, Jupiter, and Mars 5
and accordingly the Time.of the
Moons going round her Orbit, com-
mounly called her Periodical Month,
is fometime ftiled her Year. But by a
Year is principally and properly de.
noted the Time, wherein the Sun ap.
pears to move round the Ecliptick,
which is 365 Days, 5 Hours, and ve.
ry near 49 - Minutes. -

Now- becaufe during the Time of
one Solar Year, there are twelve Sy-
nodical- Months ; hence twelve Syno-

(1) as the Latin Word Annits primarily denotes 3

Circle (whence Annulus {ignifies-a Ring) and is thence

taken to dencre a Year, as being a 'Circle of Time,

which being chce gone round is begun again ; fo the

“ Greek Word gniavrie, and the Hebrew Word Shanah
s of che like Imporance, s lsibode.
| dical
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dical Months conftitute (what is cal-

led) a. Launar Year,; which therefore
confifts of 354 Days, 8 Hours, and a

little more than 48 Minutes. So that

the exa& Difference between the A-
{tronomical Solar and Lunar Year is

10 Days, 21 Hours, and 1 Minute,

. But whereas the Hours and Minates 16,
above the whole Days of a Solar TP Afire-
Year, can’t be taken Notice of in Ci- 2.3;33;'*;;”
vil or Common Ufe ; therefore the bow adap-’
Civil Solar Year in ufe among us, is ' -
made to confilt only of 365 Days for monve.
three Years together, and every fourth

Year of 366 Days, Namely, whereas

in an Afltronomical Solar Year there

are, above the whole Days, 5 Hours,

and very near 49 + Minutes ; there

are added every Year about 1t Mi-

nutes, to make up this jult fix Hours 5

and thefe fix Hours amount juft to a

whole Day in four Years.

Each of the three Years confilting 17.
only of 365 Days, is called a Common 4 Beflex:
Year 5 and every fourth Year confift- E;;"
ing of 366 Days, is called a Beffextile Year, why
or Leap-Year. The Reafon of its be- /? 4o
ing called Begfextile is, becaufe the
Day arifing in four Years out of the
fix Hours afore-mentioned, is this

C 4 Ycay
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Year intercalated, i. e. inferted into
the Calendar, by reckoning (accor-
ding to the Raman Way, bis fextum
K;:af Martiz, i. e. by reckoning) twice
the fixth Day before the Calends of
March, Wh!(.‘h anfwers to our twenty-
fourth of February. But although we
took our Civil Solar Year from the
Rawam, yet we do not imitate them
in this particular, but inftead of rec-
koning February twenty-four twice, we
reckon this Year twenty-nine Days in
February, whereas in common Years
we reckon but twenty.cight. But al-
though we reckon not February twen-
ty-fourth twice,yet we reckon twice the
Calendar Letter always belonging to
February twenty four 5 namely f. And

by this means, that WhICh was the
S:mda}' Letter fmm ?dﬂ#dr the firlt to
February twenty fourth, will be fo no
Jonger, but the Letter next before it
in the Order of the Alphabet, will be
the Swnday Letter for the remaining
Part of the Year. From which Leap

‘or Change from one Sunday Letter to

another, th[S Year came to have thc
Name Of Leap Tear amongft us.
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It has been afore obferved, that the 18,
Altronomical or true Solar Year doeg The civil
confit of 365 Days, 5 Hours, 49 £ o/ %
Minutes. 'Whereas to adapt it to Ci- eleven si-
vil Ufe, the Solar Year is conceived ";-T;f;éﬁ
to confift of 365 Days, and jalt fix ;nrian Re-
Hours 5 (which fix Hours in four formaticn
Years make up jult another whole ¥/
Day ;) fo that the Civil Solar Year is cawed
about eleven Minutes longer than the ¢
true Solar Year. Hence it comes to
pafs, that the Seafons, or (which
comes to the {ame) the Equinoxes and
Solftices, depending on the true Solar
Year, do not keep always to the fame
Time or Part of our Civilor Common
Year, but vary every Year about
eleven Minutes, (Tviz. 10, and 48",)
and confequently about a whole Day
in 133 Years. Wherefore from A. D,

325, when the famous Nicene Conncil
was held, to A. D. 1582, wherein
Pope Gregory the XIII reformed the
Calendar, there was found to have
arofe a Variation of ten Dayss the
Vernal Equinox, which at the Time
of the Nicene Council fell about the
a1t of March, in A. D. 1582, being
found to fall on Muarch the 11th.
Hereupon the fore-mentioned Pope,
gk intending
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Old-Style
and Nr:w
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what,
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intending 'to bring back the Equinox
to the Time of the Year it fell upon
at the Nicewe Conncil, ordered. OFober
s5¢h. (in the Year 1582.) to be reck-
oned OdFober 15th, thereby fuppref-
fing ten Days, and making the follow-
ing March11th to be reckoned Murch
:m‘}' and fo the Vernal Equinox,
whlch otherwife would have been
reckoned to fall on Mareh 1125, to
fall on March 21§%, as at the Time-nf
the Nicene Council. And that the like
Variattion might not happen again,
the faid Pope ordered, that once in
133 Years a Day fhould be taken out
of the Calendar 5 or (which comes to
the {fame) that three Days fhould be
taken out every four Hundrcd Years,
after this Method, viz. whereas, ac-
cording to the Account afore (and

ftill by us) ufed, every Handredth Year

from the Nativity of our Saviour is-a
Leap-Yeary from thenceforth only eve.
Yy four Hundredth Year thould be a

Leap-Tear 5 and the other Hundred

Years fhc:uld be cammon Years,
As the Account afore in ufe, is

thence called the Old-Style 5 as alfo
the Fulian Account or Fulian Year,

from Fulius Cgfar, by whofe Authnrl-
¥
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ty it was firlt introdiced among tlia
Ramans, forty-fix Years before Chrift
So this Form of the Civil Solar Year
introduced by the fore mentioned Pope
Gregory, is from him called the Grego.
rian  Acconnt 3 as alfo from its being
(comparatively with the former) new.-
ly introduced, the New-Style. And
this is ufed in Iraly, Frawce, Spain,
and where-ever the Pope’s Authority is
acknowledged 5 and as it had been
received from the firft by the Popifp
Countries of Germany, o towards the
End of the laft Century it wasreceived
al{o by many of the Reformed People
of Germany, as to their Civil or Com:
mon Account of Time. For as to
their Ecclefiaftical Account, or finding
the (Eafler Moon, or) Time of Eafler,
thefle follow the Rudolphine Tables of
Kepler. The Old-Style is ftill uled by
Us of this Ifland, as allo in Ireland,
and by fome others. = |

Although the Calends or Firft of s0,
Fanuaty is now-a-days, almoft through- 9f ke va.
out all’ Exrape, commonly looked on a5 yinnipes
the Beginning of the Year, whether of tte €i-
Fulian ov Gregorian 5 yet there are . 5
fome, who reckon the Beginning of riows Coun-
it from fome other Part of the Yri]at. bries.
4 Thus
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Thus the Venctians, Florentines, and
Pifans in Italy, and the Inhabitants of
Triers or Treves in Germany, reckon
the Beginning ‘of ‘the Year 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 alfo its Beginning from the fame
Day 5 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 firlt of Fannary.
2Y. [t has been afore obferved, that the
:;*’;ﬁ‘:‘;m' Lunar Year, ftrictly or according to
L Afltronomical Exa&nefls, confilts of
fz;;‘fm 354 Days, 8 Hours, and a little more
civilUfe; than 48 Minutes, But to adapt this
;ndﬁfJgﬂfalfo to Civil Ufe, the Civil Lunar
ey L. Year is efteemed to confift only of 3 54
nar Year. whole Days.  So that the Difference
| between the Civil Lunar Year of 354
Days, and the Civil Solar Year of
- 365 Days, is an eleven Days ; the
former being fo much thorter than the

- Jatter. Hence it comes to pafs, that

fuch
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fuch as ufe the Civil Lunar Year,
-without ‘any Regard to the aforefaid
“Difference, their Year, fuppofing it
‘to begin now in Spririg, will after
~eighit Years Time begin in Winter ;
and after eight Years more in Au-
tumn, and fo after that in Summer s
~and laltly,: .after about thirty-three
Years in all, will begin in Spring a-
gain. Hence it is called Annus Luna-
ris  Vagws, or the Wandring Lunar
Year 5 Dbecaufe its Beginning thus
wanders through the feveral Seaflons,
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 the ¥ #
fore-mentioned Inconveniency of its pu o
-thus changing the Time of its Begin- Luni-Solar
" ning, by having Regard to the fore. 7"
mentioned Difference of eleven Days,
between the Civil Solar and Lunar
Year; namely, by intercalating f{o
many Months, as the faid Difference
of eleven Days arife to in fuch a
Number of Years. By which means
the Lundr and Solar Year are kept fo
adjufted one to the other, as that the

Beginning of the Lunar Year will
keep
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‘keep in a manner fixed to the fame
‘Part of the Solar Year. Hence this
Sort of Year is called the fixed Lunar

Year 5 as alfo the Luni-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 diftinguithed.

CHAP.




Of the C:fJE:raﬂerr of Time. 3

G AP T

“Of the [everal Chara&ers of Time
in general 5 and particularly of
the Cycle of the Moon, and
the Epaéts.

Roceed we now to fpeak of the I-
{everal Charaifers, whereby par- E{icﬁ]:f
ticular Times are diftinguifhed one Time swo-
from the other. And thefe are either /4.
Natural or Inflituted by Men.
~ The Natural Chara&ers of Time _ 2-
are {uch as depend on Natural Caufes, 2 "
and are thefe 5 wiz. New Moons, Full &ers of
- Moons, Eclipfes, either of the Sun or I
Moon, the two Egquinoxes, the two
Solftices, the Cycle of the Moon, and
the Epai#s of the Moon. All which
have been fufficiently {poken of in the
foregoing Treatife of Aftronomv. ex-
_cept the Cycle and Epad¥s of the Moon 3
which are therefore to be here ex-
plained.

The
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ﬂf the Cy-
cle of the
Moon.

Of the Gol-
den Num.

ber, or
Prime.

Of the Cycle of the Moon, -

The Cyele of the Moon then is to
be e&eemed a (+) Natural Chara&er
of Time, becaufe it .depends on a
Natuaral Caufe viz. the Motion of
the Moon : which is fuch, that, after

-nineteen Years very nearly, the New

Moons and Full Moons are obferved
to fall on the fame Nuchthemeron of
the Fulian Year, as they did ninéteen
Years afore. Hence this Cydc is o-
therwife termed the Cycle of nineteen

Tears.

The New Moons bemg obferved to
fall out thus, they were wont former-
ly to calculate or find out the Time of
the New Moons (without the Help of

Altronomical Tables) after this man-

ner. They obferved, on what Day
of each Calendar Month the New

“Moons fell, in each Year of this Cycle

and to the fald Days they fet refpe-

~tively the Numbcr of the faid Year.

" Thus obferving, that the New Moors,

in the firt Year of this Cycle, fell on
Fanuary 23d, February 212, March 234,

(1) Some efteem this, not a Natural, but an Infli=
tuted, Charater of Time. Butnot fo prr:-pf:rlj , fince
i dcp::m:ls on a Natural Caufe,

&e,
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&e. they fet the Number 1 to the faid
Days. And in like manner, obfer-
ving that, in the fecond Year of this
Cycle, the New Moons fell on Fanua-
ry 12th, February 10th, March 12th,
&c. to the faid Days they fet the
Number 2. And after this Method
they went through all the nineteen
Years of this Cycle 3 as may be feen
(|D in the Calendar adjoyning to the
End of this Chronological Treatife,
The Numbers thus {et to the Days,
whereon the New Moons fell in each
Year, are called the Golderr Numbers,
either becaufe they were formerly
wont to be writ in Gold, or elfe be-
caufe of their Golden ot Great Ufe:
Any one of thefe Golden Numbers is
otherwife called the (*) Prime, be-
caufe the faid Numbers were placed
in the Prime or Firt Column of the
Calendar, as they f{till are in our
Church Calendar, and in the Calen-
dar adjoyning to this Treatife. The

fohe . mani T v B g g e e i S

{ 1}{) As alfo in the Calendat of che Common-Pfayer-
Book.

(*) It is calied by this Name in the Direltions bé<

longing to the Table for finding Eafter for ever in the
Common-Praver Book,

D Golden

33
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Golden Numbers being thus placed,
it was eafy to find, what Day of any
Month in any Year given the New

Moon would fall vpon, it being

known to what Year of the Moon’s
Cycle the Year given an{wered. Thus
fuppole, A. D. 354, to be the Year
given, which anfwers to the 13th
Year of the Moon’s Cycle ; and fup-
pofe it to be enquired, what Day of
March the New Moon fell upon that

- Year : I look for the Number 13 in

5.
How t
find the
New
Moons af - -
prefent by
the Golden
Number.

the Month of March, and find it fet
to the ¥rth Day ; whereby is thewn,
that the New Moon fell that Year on
that Day of March.

And by this Method the New
Moons could be found with Accura-

¢y enough at the Time of the Nicene

Council 5 forafmuch as the Golden
Number did then thew the Day (7. e.
the Nuchthemeron) within which the
New Moon fell out. And hereupon
is founded the Rule of the Nicene
Conncil for finding Eafter, 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

nincteen
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nineteen Julian Years, by 1 Hour,
27 Minutes, and almolt 32 Séconds,
Whence it comes to pafs, that, al-
though the New Moons fall again
upon the fame Days, as they did
nineteen Years afore, yet they fall not
on the fame Hour of the Day or Nuch-
themeron 5 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. Nuchthemeron) {oon-
etr. Upon this Score the New Moons
fall now four Days fooner, than they
did at the Time of the Nicene Conncil.
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 MNumber. For inftance, I would
know on what Day of Fanuary the
New Moon will fall next Year, v:z.
1712. This, by the Rule delivered
in the following Paragraph, will be
found to be the third Year of the
Moon’s Cycle. ' [ look therefore for
the Golden Number 3, and find it
(in the Calendar) placed to Fanwary

the 1/2, and again to Jamuary the 31/
D a L0
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6.

In find,
what Year
of the
Moon’s
Cycle any
given Year
of Chrift

Anfwers £o.

of the Cycle of the Moon. |

fo that about the Time of the Nicene
Conneil, there were two New Moons
in the Month of Fanuary, every third
Year of the Moon’s Cycle. Whereas,
according to the fare-mentwned Ob-
fervation, each of the faid two New
Moons falling now four Days {ooner,
the firft of them falls upon December
28th of this prefent Year, 17113
and only the other falls in the Fanua-
ry following, viz. on January 27tb,
1712.

It remains now to fthew, how it is
to be found, what Year of the Moon’s
Cycle any given Year of Chrilt an-
fwers to. Aud this is done by (1)
adding 1 to the given Year of Chrift,
and then dividing the Sum by 19. - If
19 juft divides ‘the Number of the
Year given, then it is: the rgth or
lalt Year of the Moon’s Cycle 5 if 19
does not juft divide the faid Number
but (omewhat of the faid Number re-
mains over, then the faid Remainder
fhews the Year of the Moon’s Cycle.

‘For mftance, I would know to what

Year of'the Mooa's Cycle A. D. 1712

(t) The Reafon of adding 1 is, becaufe the Zra
of Chrift began 1n che fecond Year of this Cycle.

anfwers,
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an(wers. And by this Rule I find it
to an{wer to the third Year of the
Cycle 5 for 1712 + 1 being divided
by 19, there will remain 3. And thus
much for the Cycle of the Moon.

Come we next to the Epacs of the 7.
Moon. It has been afore obferved, Of rhe E-
that the Civil Lunar Year is eleven B% L o
Days (horter than the Civil Solar
Year. Confequently, two fuch Lunar
Years will be twenty-two Days thorter
than two fuch Solar Years 5 and three
Lunar Years will be thorter than three
Solar Years by thirty-three Days.
Now fuch as ufe the fixed Lunar
(otherwife called the Luni-Solar) Year,
in order to adjalt the faid Lunar Year
to the Solar, as often as the Lunar
Year does thus come to be thirty-
three Days fhorter than the Solar, do
intercalate a Month of thirty Days
into the Lunar Year ; except only
every gth Year (wiz. the laft Year of
the Moon’s Cycle) when the interca-
lated Month confifts but of twenty-

.mne Days.

D 3 By
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Bj’ this means the Ci- [Golden Number,, Epalts. |
vil Lunar and Solar g . |- XL
Years are kept fo ad- ; : 4 XI}EIH
jufted together, as | 3. .3 TATE
that the firlt Yearof | 3- 1 S8l
the - Moon’s Cycle | 7. L XVIL
comes not fhorter of | 8. XXV
the Solar Year than If,'_ ;:?{
eleven Days; the fe- | 1t il &
cond Year of the faid :; ' . XXIIL
Cycle not thorter than | 13 . V.
twenty-two Days 5 | 15- gt
the third Year thorter | 17 . VIR O
only by three Days i: 52X

¢v. as may be feen

in the adjoyning Table. Namely, as
the New Moons are the fame (7 e
fall on the fame Day) every nineteen
Years, fo the Difference between the
Lunar and Solar Year is the fame eve-
vy nineteen Years.  And: becaufe the
faid Difference is always to be added
to the Lunar Year, in order to adjufk
or make it equal to the Solar Year
hence the faid Difference refpe&lvel’y

belonging to each Year of the Moon's

Cycle, is Ccalled the Epait of the faid
Year, 7. e. the Number to be added
to the faid Year to make it equal to
thc Solar Year.

Upon
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Upon this mutual Refpe& between 8.

the Cycle of the Moon, and the Cycle #ow 1
of the Epa&s, there is founded this ?;ﬂgj’if
Rule for (])) finding the Epac belong- ke a0
ing to any Year of the Moon’s Cycle. e
Multiply the Year given of the Moon’s e,
Cycle into 11 3 if the Product be lefs
than 20, it is the Epalt fought ; if
the Produ& be greater than 30, di-
vide it by 30 5 and the Remainder of
the Dividend is the Epa&. Ex. gr.
I would know the Epa&t for A. D.
1712, which has been already found
to be the third Year of the Moon’s
Cycle. Whercfore three is the Epa&k
for A. D. 1712: for 11 %3 =33,
and 33 being divided by 30, there is
left three of the Dividend for the
Epa&,

) Namcli in refpe of the Fulizn Account. For
in refpect of the Gregorian Account there is a differenc
Method, the Epact being different. However, the
Fulian Epaét being known, it is eafy theace to know
the Gregorian Epalf. Namely, if the Fulian Epat be
greater than 11, Subfiradt 11 from ic: if lefs, add 30
to it, and our of the Sum Subftra&t 11, and rhe Refi=
due will be the Gregorian Epaé.  For inftance ; it has
been found, thac Three is che Fulian Epat for A. D.
1712. Wherefore 3 +- 30 =133, and 33—11=22,
which laft Number (viz. 22) is the Gregorian Epal
for the faid Year, 1712. |

D4 By
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9. By the Help of the Epa& may be
T find by found, what Day of any Month in
:fﬁfﬂf;’ any Year the New Moon falls on,
of any  thus: To the Number of the Month
Moneth o from Mgreh inclufively, add the Epatt
y Year : .

she new  Of the Year given 3 if the Sum be lefs
Mo fals ¢han 30, Subftrad it out of 30 if
e greater, Subftra& it out of 60 ; and
the Remainder will be the Day, where- -

on the New Moon will fall. N. B.

If the New Moon be fought for the
Mornth of Fanuary or Mgfar;b, then
nothing is to be added to the Epa&

if for February or April, then only 1

is to be added. Ex. gr. 1 would know

what Day of Decewsber the New Moon

will fall on this A. D. 1711, the E-

pact whereof is 22. By the aforefaid

Rule, [ find it will be December 28th,

for 22 4 10 =32, and 60—32 =28.

 {= The Day, whereon the New Moon
i’ﬂf';}f i’E‘E falls, being thus found, it is ealy
aion. - from thence to infer, what the Age of
the Moon is on any Day given. How-

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

Mareh inclofively, and the given Day

of the Month all into ope Sum

(A PR i
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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 3¢, and the
Remainder of the Dividend fhews the
Age of the Moon, or how many Days
it is from the laft New Moon. And
this Method will never err a whole
Day. For inftance, T would know,
what will be the Age of the Moon on
December 31t of this Year t711. By
this Rule I find, that the Moon will
then be three Days Old, 4. e. that it
‘will then be three Days from the laft
New Moon. For 22+ 10+ 31 =
63, and 63 being divided by 30, there
will remain of the Dividend 3. And
this exaétly agrees to the other fore-
going Rule, whereby it was found,
that the New Moon will fall on De-
cember 28th of this Year 1711.

It remains only to obferve, that 1r.
the Epaéts of the Moon are juftly to E‘Ef{;ﬁ;
be efteemed as (*) Natural Characters z. 4
of Time ; forafmuch as they depend e¢ffeemed
on a Natural Caufe, »iz. the Motion e
of the Moon. For the Reafon, why

(%) This is infilted upon, becaufe the Epatts are
by feme eftcemed, nov Nufural, bur inflitured Cha-

Faders.
i the
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the Civil Lunar Year is lefs than the

Civil Solar (. e. Fulian) Year by
eleven Days, is, becaufe as the Moon
- goes round her Orbit, there are twelve

Conjuncions of her and the Sun, (or
twelve Synodical Months, which make
up a Lunar Year) in lefs Time by
eleven Days very nearly, than the
Sun feems to go once round the Ecli-
ptick. - And in like manner,the Reafon
why the Cycle of the Epacts, 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 Refpe&t to the Sun,
as it had nineteen Years afore. And
thus much for the Natural Chara&ers
of Time.

CHAP,
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COHCA R

Of the Cycle of the Sunday-Letter,
- mmmanly called the Cycle nf
the Sun,

HE Cycle of the Sun is very pro- 1y,
perly {b called, foralmuch as it 7% Cyle
relates not to the Courfe of the Sun, fﬂ;f;;ﬁf
but to the Courfe of the Dominical ly o cai'd.
or Sunday-Letter 5 whence it ought to
be called the Cycle of the Sgnday-LettEr.
It confifts of twenty-eight Years, for-
afmuch as after every twenty-eight
Years, the Courfe or Order of the
Sunday-Letter is the {ame, as it was
afore. :
The Ufe of this Cycle anl’es from 2.
(*) the Caltom of Affigning in the of = Uk
Calendar to each Day of the Week, i{;b” L

one of the firlt feven Letters of the
. Alphabet ; 4 being always affixed to

(%) This Guftom being Arbitrary, hence this Cycle
is not a Nacural Character, but of Humane Infticu-

;lﬂﬂ
Fannary
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Of the Cycle of the Sun.

Fanuary 1/, whatever Day of the
Week it be s Bto Famuary 2d, C to
January 3d 5 and fo in order G to
January 7th.  After which the fame
Letters are repeated again, A being
affixed to Fanuary 8th, 8c. 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 firlt 5 and confequently, that
Letter, which was at firt conftituted
the Sunday-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 Swwday-Letter. But
our Year confilting of 52 Weeks, and -

an odd Day over, hence it comes to

pafs, that the Letter 4 belongs to the
laft, as well as to the fir(t 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, vrz.
B, to the End of the Year ; but in-
ftead thereof to repeat the Letter F,

which
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which (}) anfwers to the 24th of
Febrnary, and to affix it again to the
intercalated Day (as has been afore
obferved) which we call February
asth. 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 lalt Day of

the fame Year, and confequently to -

the laft Day of the OIld Year, and
firt Day of the New ; it thence comes
to pafs, that there is a Change made
as to the Sunday- Letter in a backward
Order, that is, fuppofing G to be the
Sunday-Letter one Year, F will be the
next, and foon : whichis illuftrated by
the following Table ;5 where it mulft
be obferved, that the great Letter is
the Sunday-Letter for each Year.

e ——

(1) As may be feen in the Calendar adjoined to che
End of chis Trearife.

December

45
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' December 1711 ]anuary 1.;:;.

@ o . 24 Maniz; a . 1 Tuefday
‘b. .. 2% Tuefday bt. . 2 Wednelday
w G o 26 Wednefday: 1 ¢ . 3 Thurfday
d.. 27 Thurfdaj di. . o4 Friday
e .. .28 Friday €. ... 5 Saturday
£ ... 20 Saturday F. « 6 Sunday
G. .. 30 Sunday g+ oo 7 Monday
a2, .. 31 Monday a. E Tgaf.e’;r_r

3. . As from the fnregmng Table it i
fheodd evident, how the odd Day above 33
E:{;’ém_ Weeks in'a Year does make the Sun-
mon Tear, day- Letter change from one Letter to
makes + - the next to it'in a backward Order §
Cbi,,gf i fo it is obvious, that were there but
the Sun- this fingle Change Sunday would be
f:"r’_"t‘“' denoted by each of the feven Letters

every feven Years, and fo the Cycle
of the Sunday-Letter would confilt of
no more than feven Years. ' But now
there being in every fourth or Leap-
Year two Days above §2 Weeks,

hence it comes. to - pafs, that there is
every fuch Year a double Change
made as to the Sunday-Letter. Name-
ly, as the odd fi {'ng]e Day above 52
Weeks in a common Year, makes (as
has been thewn by the fnregoing‘Ta-
ble) the firlt Sundayin Fannary to fhift
from that which was the Swwnday-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, intercalated every
Leap-Year after the 23d of February,
(though it makes no Change as to the
Days of the Morth, to which the
Alphabetical Letters refpe&ively be-
long ; which is brought about by the
Artifice of repeating the Letter F
twice, as was afore obferved : 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 712,
being Leap-Year, and the former Part
of March.

February: March:

23) e | Saturday i |d| Saturday
24| F| Sunday 2 | E| Sunday
25| £ | Monday 3 | f | Monday
26| g | Tuefday 4| g | Tuefday
27| a | Wednefday s | a | Wednefday
28 | b | Thurfday 6| b | Thurfday
29| c | Friday 7 | ¢ | Friday.

As the former Table thewed, how

it comes to pafs, that G is the Sunday- E;tgﬁff*

Eetter- for 1717, ‘and Fifot 1712, at paymater

the Beginning of the faid Year, even « double
to February 234 5 fo this latter Table fﬂh;fb’:ﬁgm

fhews,
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every
Leap-Year.

5.
This Cycle
why con®
fifts of
gwency-
cighe

Aears.,

Of the Cycle of the Sun.

fhews, how it comes to pafs, that
after February 23d, not F as afore, but
E is the Sumday-Letter for the Reft of
the Year. And confequently as the
former Table will ferve to (hew, how
by the odd Day in a common Year, -
there is made every common Year a
[ingle Change as to the Sunday- Letter 5
fo the latter Table, compared with
the former, will fhew how by the
intercalated Day of a Leap-Year there
is made after February 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 Sunday-
Letter every Leap-Year.

Now as the Cycle of the Sumday-
Letter would have confifted but of
fevenn Years, had thete béen only a
fingle Change of the faid Letter 5 fo,
by Reafon of there being a double
Change of the faid Letter every Leap
or fourth Year, it comes to pafs, that

_the faid Cycle confifts of four Fimes

feven Years, 7. e the Sumday-Letter
does not proceed in the fame Courfe
as it did afore, under twenty-eight
Years 5 and after that Number of

Years
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Years its Courfe or Order is the fame

as it was afore. Which is illuftrated
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 Swnday-Letters appertaining
to it.

A TABLE of the Cy-

cle of the Sun,

1 GF|s BA| o DCj13 FEII? AG|zr CB|zs ED
REflﬁGr 10 B I4DIIBF 22 A |26 C
2D |7F Lt A IsCilgE a3 Gr 127 B
4 C B E 12 GV 14 B, 120" D’ 124 12874

To find what Year of this Cycle any

49

given Year of our Lord an{wers to, 7o find the

and confequently, what is the Sunday-

Cycle of
the Sun for

Letter for the Year given, work thus: 4y ginen

To the Year of our Lord given (||)
add 9, and divide the Sum by 28, If

() The Reafon of adding 9, 1s, bcgauf’e the A&ra
of Clriit began in the Tenth Year of chis Cycle.

| any

Tear of
Chrift,
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8.
To find,
what Day
of the
Week the

Of the Cycle of the Suti.

any of the Dividend remains, the faid
Remaindér fhews 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 it to an-
{fwer to the 13th Year of the {aid Cy-
cle; (for 1712+ g =1721, and 1721
being divided by 28, there will be
left 133) and by the Table of this
Cycle 1 find the Sumnday 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 Relt of the Year, ac-
cording to the (*) Fulian Account.

It may not be altogether unufeful
to oblerve further, that each of the
firlt (even Alphabetical Letters always
(as is afore noted) belonging to the

firlt Dy of {2 me Day of each Month in the Year,

any Manth

falls wpon.

hence the two following Englifb Verles

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

fthew
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fhew by the firlt Letter of each Word,
what Letter belongs to the fir Day
of each Month s the Order ot the
Words an{wering to the Order ot the
Months thus : ' | |

j'an. Feb. March, April,. May, Fune,
_ At Dover Dwells George Brown Efquire,
“Suly, Ayg. Sept.. O&. - Nov. Dec,
‘Good Chriffian Faith, And Doflor Fryar,

Wherefore the Sunday Letter being
known, it is'ealy by the Help of the
foregoing Verfes to tell, what Day of
the Week the firft Day of anv Month
falls upon ; namely, by confidering
the Order or Diffance of the Lerter
belonging to the firlt Day of the given
Month frem the given Swrday- Letter.
Ex. gr. 1 would know, what Dav of
the Week the firlt of February 1712
will be, when rhe Sunday- Lerter will
be (at thatPart of the faid Year) F.
By the foregoing Verfes I know D is
the Letter belonging to February 15,
and therefore F being the Sunday-Let-
ter, D (as being two in the Alphabe-
tical Order before F) malt denote
Friday, which is agrecably two Days
before Sunday.

i 2 In
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g ,rgaa’,
what Day
of the
Week any
other Day
of the
Month (be-
fides the
ﬁrﬂ) ﬁlffi
upon.

of the Cycle af the Sun. *

In like manner, if it be enquired,
what Day of the Week March 1,
will fall upon in 1712, when the Sxz-
day-Letter will be changed from F to
E. 1t being known by the foregoing
Verfes, that D is the Letter that be-
longs alfo to the firk of Muarch, 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

before Sunday, viz.) Satarday.

It being thus to be known, what
Day of the Week the firf Day of any
Month falls upon s thereby may be
ealily known alfo, what Day of the
Week any other Day of the fame
Month falls upon 5 namely, by confi-
dering, that the 1t, 8th, 15th, 22d,
and 29th Day of any Month always
fall upon the fame Day of the Week 5
and then reckoning, how far diftant
the Day propofed is from any of the
aforefaid Days. For inftance, I would
know, what Day of the Week March
18th falls upon next Year, viz. 1712,
It being afore known, that the firft
Day of March will then fall on Satwr-
day, it follows, that March 15th will
be likewife on Saturday 3 and there-
fore March 18th (as being three D;ys

after
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after March 15¢h) will fall on Tuefday,
as being three Days after Saturday.
And therefore, by the Sunday-Letter
and the foregoing Verfes, 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- Letter.

E 3 CHAP.
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1.
Of the

Indition.

- Of the IndiGion.

L AR N
Of the Ind:&mn am:i ]uhan Pe-

rlod

HE Ind-i(?rion is aijrc]e of fif-

teen Years, which has no Rela-
tion to any Celeftial Motion, but was
inftituted wholly on a Political or Ci-
vil Account, zzz. in re{peét to certain
Taxes (as is the moft received Opini-
on) which were to be paid every fif-’
teen Years. When this Cycle was
fir(t inftituted, is not left upon Re-
cord 5 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 fomewhat different.
The Roman Indi&ion is ftill ufed by
the Pope 1n his Bulls, . And the
Year of the Roman Inch&mn an{we-

Ee

() The Greek Indi&ion begins from the firft of
September, the Roman Indlﬁmn from the firft of Fa-

muary. And the former is ufed in the Af%s of Councils,
and th: Nuwf.r of the I:‘mpcmn'

ring
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ring to any given Year of Chrilt 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, thews the Indi-
¢tion 5 if nothing remains, theu it is
the 15th or lalt Year of the Indi&ion.
The principal Reafon of taking No-
tice of this Cycle in this Treatife, is
becaufe it conduces to the Under-
ftanding of the Fuliar Perisd, of
which we fhall {peak next.

The Fulian Period is no other than 2
a greater Cycle, made up of the three E{,,"EJ“’*-
fore-mentioned Cycles of the Moon, riod.
Sun, and Indiftion, multiplied one
into the other, and fo confifting of
7980 Years. For the Cycles of the
Moon and Sun, ziz. 19 and 28, being
mulciplied together make (*) 532,
which being mulciplied again by 15,
the Cycle of the Indi&tion,makes 7980,

(I) The Reafon of adding 3, is, becaufe A. D. t.
?}Egm in the fourch Year of the faid Roman Indi-

100,

(*) This Number of Years, arifing from the Cycles
of the Moon and Sun being multiplied rogether, is
peculiarly fiiled the Dionyfian Period, and alfo che
Viflorian Period, from Perfonsof che like Names wha
introduced che Ufe thereof.

E 4 the
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faid Opinion.

Of the Julian Period.

the Space of the Julian Period. 1t is
called the Fulian 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 ;5 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 798¢ Years, and confequent-
ly not as long as the World f{tands,
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 5 fo it ex-
tends backwards (||) before the Begin-

(t) Namely, That it fhall endure bur 6coo Years.
Ot which about 4ooc Years being expired before our
Saviour’s Nauvicy, and fomewhat above 1700 Years
being expired fince, there remains bur about 300
Years more ior the World to laft, according to the

() Namely, Fulian Period 4714, anfwering to
. D 1. and our Saviour being Born but about the
4ocoth Year of the World, it thence follows, thar the

g’em.fan Period muft be conceived to commence or
gin abour 700 Years before the Creation.

aing
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ning of the World, and thereby con-
fequently may be diltinguifthed the
Times of all Paf Events from the ve-
ry Creation. Hence Chronologers do
endeavour to adjuft all other Ac-
counts of Time, and confequently all
Tran{a&ions and Events recorded in
Hiftory, to the Fulian Period.

To fiad, what Year of the Fulian .
Period any given Year of Chrift an- To find,
fwers to, work thus, To the given ;"’;‘;jj’fi"
Year of Chrift add 4713, (becaufe fo lian pe-
many Years of the Fulian Period were [0 4
expired before A. D. 1.) and the Sum "y given
gives the Year of the Fulian Period Yer ot
fought. For inftance, I would know, =
what Year of the Juliarn Period A. D.

1712 anfwers to. Now 1712+ 4713
= 6423, the Year fought of the Fuli-
an Period.

On the contrary, having the Year 4.
of the Fulian Period given to find T f;';u
what A. D. an{wers thereto, work of chrift
thus. From the Year of the Fulian anfwersio
Period given, fubftralt 4713, (forthe gﬂf;}m:
Reafon above-mentioned,) and the JulianPe-
Refidue will be the A. D. fought, "¢
For inltance, I would kncw, what A.

D. anfwers tothe Fulian Period 6425.
i YWherefore
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Wherefore 6425—4713 = 1712, the
A. D. fought.

5. If the Year of the Fulian Birind gi-
T, find, wven be 4713, or lefs than it, then
what T¢47 gubftract the fame from 4714, (Which
chrift an- 15 the Year of the Fulian Period, that
feers 1o - anfwers to A. D. 1.) and the Refidue
gfa}:fm will fhew, how long afore (the Begin-
JulianPe- ning of ‘the common Compnratmn
:lbﬁ’;;{i; from the Nativity of) Chrift the gi-

ven Year of the Fulian Period was.
For inftance, the City of Rome is {aid
to have been built, . P. 3960. I
would know therefore, how long ¥
was built before Chrilt. Now 4714—
3960=754. Wherefore Rome was
built 754 Years before (the Beginning
of the common ra of ) Chrift.

6. To know, what Year of the Cycle
g;gg“; #* of the Sun Moon, or Indiftion, an-
the San, {wers to any Year given of the j'nkm
ﬂfi“?f; Period 5 divide the given Year refpe-
,,,,f;e,fmg’ &[vely by 28, or 19, or 15. The
s0oamy Year Remainder of the firft Divifion will
f e - fhew the Year of the Sun’s Cycle 5 the
riod. . Remainder of the fecond Divifion

will (hew the Year of the Moon's Cy-
cle ; and of the third Divifion, the
Year of the Indi&ion. If nothing re-
mains in each Divifion, then it islth[:
a
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laft Year of each Cycle refpeétive-
ly. ")
yOn the contrary to know, what y
Year of the Fulian Period an{wers to 4nd the
any given Year of the Cycle of the aciin
Sun, or Moon, or Indition ; multi-
ply the Cycle of the Sun into 43845,
the Cycle of the Moon inta 4200,
the Cycle of the Indiction into 6916.
The Sum of "the Products being divi-
ded by 7980, the Remainder will
fhew the Year of the Fukian Period
fought.

And thus we have gone through 8.
the feveral Charadters of Time, whofe Sycles a4
Computation after a certain Number wb;ilﬁ}i:;f.
of Years begins anew ; whence each %4
of them is ftiled, cither a Cycle, as the
Cycle of the Sun, Moon, and Indicti-

m;; or a Period, as the Fulian Pe-
riod, |

CHAP
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CHAP, 3L

Of Epoch’s or /Erxa’s 5 and efpeci-
glly of the Kra or Tear of
Chrift, the Zra of the Olym-
piads, and the Zra of the
Building of Rome.

X E are now to {peak of thofe
it Charaters of Time, whofe

Computation does not begin anew
~ after a certain Number of Years, but
is (till continued on further and fur-
ther from their refpettive Heads or
fingle Beginnings. And thefe are di-
ftinguithed from the circular Chara-
¢ters of Time already defcribed, by
the Name of (*) Epoch’s or fEra’s.

2. There are feveral Epoch’s or fra’s
of ik« made ufe of, both formerly and at

Ara of
Chrift,
ufed by Us

3§£;ﬁ:‘ (*) Thefe Words are frequently ufed promifcu-

oufly. Some take an &ra to denote properly any
continued Computation, and an Epoch to fignify proper-
ly the Beginning of the faid Compuration , the Greek
Word ¢z denoting (as it were) a Paufe or Stop in
Time, from whence Time is computed. As to the
Erymology of .&ra, there is no good Account of it.

prefent,
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prefent, in the feveral Parts of the
World. That of principal Concern
to us Chriftians is the /Hra of Chriff,
or the common Way of computing
Time from the Nativity of Chrift 5
according to which this prefent Year
is reckoned the r711th from the Na-
tivity of Chrilt, or rather from the
firft of January next following the Na-
tivity of Chrift according to the com-
mon Computation. The Ara or Way
of Reckoning from Chrif2, was firft in-
troduced by one Dionyfius, {urnamed
(+) Exignns, fomewhat more than
soo Years after Chrilt : Since which
Time Chriftians have reckoned their
Years, either from the Birth or Incar-
nation of onur Bleffed Saviour; where-
as before they were wont to reckon
fome other Ways. According to Dio-
nyfius, the Author of the Ara com-
puted from Chrift, our Lord was con-
ceived on the 8th of the Calends of
April (now called Lady-Day) in the
fir(t Year of this AHra 5 and was Born
about the Winter-Solftice next follow-
ing, at the End of the 46th Year of

(1) He was fo furnamed from his little Stature.

the

61
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the Fulian Epoch, or of the Reforma-
tion of the Year by Fulins Cefar. And
this Account was at firft univerfally
received among Chriftians; butis now
a.days. ufed, only in England and Ire-

land, where not only the Ecclefialti-

cal, but alfo the .Civil Year, is ftill

reckoned from the Feaft of the ' dnnaun-

ciation, or Lady-Day, as it was at firlt
by Dwmﬁu.r him['elf Whereas in o-
.ther Parts of Chriftendom, and even in
England as to common Affairs which
require not a Legal (Ecclefiaftical or

Civil) Date, the Year of Chrift is

reckoned now a-days not from the
Annunciation or Lady-Day, but from
the Nativity of Chrilt 5 which is now
generally thought to have fell out, at
the Winter-Solftice (not next aftfr,
but) next 4fore that Annunciation,
which Dionyfrus made the Head of his
fira 5 and confequently to have fell
out a few Days before the End of the
45th Year of the Fulian Epoch 5 and
fo to have been a Year {ooner than it

18 computed to have been according

to the Ara of Dionyfins, or the Ac-
count ftill ufed by the Church and
State of England and Ireland.

There
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There is allo another Are fre- ;
quently made Ufe of by Chriftian of b
Writers, namely, the Ara of the ﬁ;"ﬂi{’ﬂ;
Creation, which is generally agreed to Creation.
have been about goc0 Years before
Chrift. And becaufe to fay fuch or
fuch a Thing fell out in {uch 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 f{uch a
Year before Chrift; therefore, the Com-
putation from the Creation of the
World begins to be laid alide, even in
Matters relating to the Sacred Hiltory
of the Old Teltament, 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 Univerfal
Deluge happened 4. M. or in the Year
of the World, 1656, it is thought
more Inftrutive to fay, that it hap-
pened 2294 Years before Chrift, this
laft Manner of Computation giving us
a clearer Notion of the Times when
the Flood happened in refpe of its
Diftance from wvs. For we being
wont to reckon our Time from Chrift,

and fo reckoning this prefent Year ga
G



64

Of the Year of the World.;

be the 1711th from Chrift ; when we

~are told, that the Flood was 2294

41
Of the
fEra of the
Olympi-
piads.

before Chrift, we can from thence eafi-
ly gather, that the Flood was about
4000 Years ago 1n refpect of this pre-
fent Time. And on the fame Confi-
derations, it appears to be much the
beft or eafieft and clearelt Way for us,
to compute likewife all Occurrences,
mentioned in any other as well as the
Sacred Hiftory, by their Diftance ei-
ther before or after Chrift ; and fo to
make the Nativity of Chrift the Uni-
verfal Head or Epoch of all Chronolo-
gy, counting therefrom all Occur-
rences either Backward or Forward.
The moft Antient and Renowned
Epoch ufed by the Heathens is that of
the Olympiads or Olympick Games,
which were inttituted by one Ipbitus,
in the Fields of Olympia, a City or
Town of the Region Elis in the Pelo-
ponnefe 5 and which lalted five Days,
the 1aft whereof fell on the Full Moon,
which was next after the Summer Sol-
ftice. Thefe Games were celebrated
every four Years, zhat is, there were
three Years between the Years where-
in the next preceding and the next
following Olympiad was celebrated.

Hence
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Hence by a compleat Olympiad, is de-
noted the Space of four Years; the
Year wherein the Olympiad was cele-
brated, being ftiled the firft Year of
the faid Olympiad, and fo on. The
Celebration of the firt Olympiad is
referred to the 3938th Year of the
Fulian Period 5 and confequently to
the 777th Year before Chrift, viz. to
the Calends of Fuly, in the Summer
of the f{aid Years. Wherefore,

Any Year of the Olympiads being 5.
given, to find the correfpondent Year 70 find tée
of the Fulian Period, work thus: Mul: ?j’;;f: g
tiply the compleat Olympiads by 4; riod an-
and to the Produ& add the Year (if it /> 7o
be given) of the Olympiad running, given of
and alfo 3937, the Sum is the Year # Oym-
of the Fulian Period fought. For In- "
{tance, Rome is faid to be built, ac-
cording to Varro’s Account, in the
fourth Year of the fixth Olympiad.
Wherefore I maltiply 5 (the Number
of the compleat Olympiads) by 4,
which makes 20, and therefore T add
4 more, (the Year given of the Olym-
piad running, or 6th Olympiad,) and
alfo 3937. All which together a-
mounts to 3961, the Year fought of
the Fulian Period. _

F Having
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6. Having found the Year of the Fuli-
f”fﬁ}*ﬁ;" arn Period an{wering to any given Year
ihecore. OF the Olympiads, thereby may alfo
fondent  be found the correfpondent Year (re-
Teo oF - fhe@tively) before or after Chrift,

Namely, if the Year found of the
Julian Period be lefs than 4713, then
fubfira&t the fame from 4713, and
the Remainder will fhew the corre-
fpondent Year before Chrift @ but if
the Year found of the Fulian Period
be greater than 4713, then fubltrat
4713 from it, and the Remainder will
fhew the correfpondent Year affer
Chrift. Thus, it being found, that
Rome was built in Fulian Period 3961,
I fubltratt 3961 from 4713, and there
remains 752, the correfpondent Year
before Chrilt, wherein Rome was
built.

7 But if there be no Occafion to find
,‘:,:;‘f’j}ﬂd the correfpondent Year of the Fuliam
the Year  Period, the Year before or after Chrift,
v fg::;nf; refpectively anfwering to any given
so ay Ycar of the Olympiads may be found
gl'fmpick thus, Multiply (as afore) the com-

“ pleat Olympiads by 4, and to the Pro-
dut add the Year given (if any be
fpecifyed) of the Olympiad running.
This Sum, if it be lefs than 776, fub-

ftract
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ftral it from 776, and the Remain-
der will fhew the correfpondent Year
before Chrift ¢ but if the Sum be grea-
ter than 776, then fubltra&t 776 from
it, and the Remainder will thew the
correfpondent Year after Chrilt. Thus
I would know what Year of Chrift
anf{wers to the fourth Year of the fixth
Olympiad, wherein Rome was built
according to Varro. Wherefore, (as
afore) § x4 =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 ather Method.

Any Year of the Fulian Period be- 8,
ing given, to find what Olympick Year 74 fnds
anfwers thereto, work thus: From g[}f’;pick
the Year given {ubftra 3937, and Zerr an-
divide the Remainder by 4, the Quo- ’;’:j’;v‘:’ﬂ
tient will thew the compleat Olym- 7esrof the
piads, and the Fration or Remainder 1“1:1‘*‘“ Pe:
of the Dividend will thew 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 Oly»-
pick Year anfwers to F. P. 3961.

From 3961, I fubftra&t 3937, and
F 2 there
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there remains 24 5 which divided by
4, gives 6 in the Quotient, and leaves
no Fra&tion of the Dividend. Where-
fore the Olympick Year {ought, is the
fourth Year of the {ixth Olympiad.

9. As the Account by the Olympiads
of the  was, the principal /Hrs among the
i of  Gréeks 3 {o the principal Are among
the buil- the Romans was, that of the ()
?{‘L'ﬂff 0. C..or Building of Rome 4 which,

" according to Farro bégan Fulian Pe-

riod 3961, but according to the Fafti
Capitolini in the following Year, viz,
Fulian Period 3962, Wherefore . -

10. Any Year of O C. being given,
gﬁ:ﬂ;fﬁ? add thereto 30960, and you'll have the
Juliaii pe- corre{pondent Year of the Fuliarn Pe-
’:fn"“;ﬂ riod, according to Varro's Account s
anygiven OF add 3961, and youll have the
114 f correfpondent Year of the Fuliar Pe-

" riod, according to the Capitoline Ac-
count., i

On the contrary, from the given

Year of Fulian Period, {ubftra&t 3960,

and the Refidue will give the Year of

0. C. according to Varro s or fub:

—

.

(I) U. C. are the Initial Tetcers of Urbs Condita,
and fo are put o denote in fhorce the Building of the
City, viz, Rome.

ftrat
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ftra& 3961, and the Refidue will be
the Year of 0. C. according to the
Capitoline Account,

Forafmuch as Rome is computed to  11.
have heen built 752 Years before 7 find the
Chrift ; therefore from 752 fubftra& fore or af-
any given Year of 0. C. lefs than the ter Chrift
fame, and the Refidue will fhew the ffﬁf;"f,n
correfpondent Year before Chrilt : Or Zear of
if the Year given of V. C. be greater * ©
than 752, then fubftra& 7352 from it,
and the Refidue will fhew the corre-
fpondent Year after Chrit.  Thus the
Regal State of Rome is computed to
have ended in 0. C. 245, to which
an{wers the Year 527 before Chrift :
for 752—245 = 507. And the Remo-
val of the Imperial Seat from Rome to
Conftantinople, by Conflantine the Great
is computed to have happened U. C.

1084, and fo 332 Years after Chrilt :
for 1084—752 =3302.

As for other Epoch’s or Mra’s, they 12,
being of lefs Note and Ufe to us, it 9f orker
will be fufficient to fhew in fhort, qas
how long before or after Chrift each

of them began,

F 3 The
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Eefore Chrift.

The Deftruction of Troy,)
is computed to fall in with
(*) Fulian Period, 3531,% 1183,
and fo the /Are taken

from thence to begin 3

The Aira of Nabenaffar
King of Babylon, from the}
Beginning of whofe Reign

the Chaldeans and Egypti-»  747.

ans reckoned their Years,

began February 26, F. P,

3967, and confequently
The ZHra (t) of they

Death of Alexander the: -

Great, began November 12,7 324

%. P. 4390, and fo |

s

o

(*) Hercin is followed the Opinion of Dionyfius Ha-
licarnafJens, and Diodorus Siculms.

(1) Some diftinguifh becween the Alexandrean &Fra,
and che Philippean, making the Philippean (fo called
from Philip Aridewus, Brother to Alexander the Grear)
to begin from the Death of Alexander, or more exaft-
ly from the 12th of November following the Death of
Alexander, and f{o Fulian Period, 4390 ; and the 4.
fexandrean to begin not till twelve Years after Alex-

' q_nder’s Death, viz. Ollober 1ft, Fulian Perisd, 4402.

his laccer &ra is efteemed by fome learned Men to
be the fame with the Ara Seleucidarum, otherwife
called Ara Contradtuum, and the Years of the Greeks

1a she Books of the Mgecabees,
The
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: Before Chrift_
The Zra of the City?
Antioch, ufed by Eufebius,
Evagrins, Cedrenits, &e. be-y  49.
gan from the Autumn of I
7. P. 4665, and (o 3
The Aira of the Julian’,
Reformarion of the Calen-:
dar, began Famuary 1, 7. A
P, 4669, and (o J
The MHra AFiaca, OO
denominated from the Vi-
¢&ory obtained by Auguftus
over Anthony at Aium,
began Auguft 20, 7. P.
4684, and (o 3

= a300,

After Chriflp

The Dioclefian Hira, or}
Fra of the (||) Martyrs,
otherwife called the Erz> 284.
of the Abiffinians, began |
Auguft 29, A. D. J

() So called from the Muldtude of Chriftians

that fuffered Martyrdom in the Disclefian Perfecu-

gion.

F 4 The
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After Chrift.

The Aira of the Hegira,®
or Flight of Mahomet from |
Mecca to Medina, ufed by > 622.
the Turks and Arabs, be-

gan Fuly 16. A. D. J

The Ara of Yexdegird, -
or the Perfian fira, begané 632.
Fuly 16, A. D.

From this Table of the Begin-
nings of the fore-mentioned fire’s,
it is ealy to find out the Year be-
fore or after Chrift, which anfwers
to any Year given of any of the
faid Ara’s, which are computed by
Julian Years; as are the Ara’s of
the Deltrudtion of Ty, of the Fu-
lian Reformation, of Dioclefian, &c.
But it is more difficult to do fo
in refpet of the Aira of Nabo-
naffar, of Alexander's Death, and
of the Hegire, becaufe they are
computed by Years different from
the Fulian Years, It will be fuffi-
cient to our prefent Defign to ob-
ferve here, .that 1461 Nabonaffar

Years,
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Years, make only 1460 Fulian Years;
and the fame is to be underfltood
of the Alexandrean Years, as being
of the fame Kind with the Nabo-

mtﬁr.r. 2 o

CHAP.
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CHALE YU

Of the Method to find Eafter-
Day, according to the Nicene
Rule, (as flill followed by owr

Church,) by the Help of the
Golden Numbers affixed to the
Calendar. To which s adjeined
the Roman Method of Dating,
or denoting the Days of the

Month. -
1. HE Rule prefcribed by the Fa-
z’; ﬁ;}e thers of the Nicene Council for

for finding the ﬁnd‘ing of Edﬂer, and which 1s

%:ﬂ“‘ ftill followed by the Church of Eng-

% land, is thus exprefled in our Common-

Prayer-Book : Eafter-Day is always the

firft Sunday after the firf} Full Moon,

which happens next after the One and

Twenticth Day of March, And if the

Full Moon bhappens upon a Sunday
Eafter-Day is the Sunday after.

x J?n} - According to this Rule, Esffer-Day

Euier. may cafidy be found by the Help Ef

tne
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- the Golden Numbers (*) duly affixed Doy accor-

to the Calendar, and by retaining in f.15: /"
Meriory, and applying to Praice, b rhe zelp
what has been faid of the Golden § /75"
Numbers, and Dominical Letter, ¢Aap. bers,
3d and 4th. '
For Inftance, I would know, what

Day Eaffer-Day will fall upon the

next Year, viz. 1712. In order here-

to, fir(t I enquire what is the Golder
Numeber for the given Year, and I find

it to be three, according to the Rule

given, Chap. III. Sef¥. 6. Then I en-

quire what is the Dominical or Suzday

Letter for the given Year, and (ac-
cording to the Rules given, Chap. IV.

SeiZ. 5. 6.) I find that there will be

two Sunday Letters next Year, it be-

ing Leap-Year, Of which two Let-

ters, viz. FE, the latter E will be the
Sunday Letter after February 23d, and

{o that whereby I am to be guided in

finding out Eaffer-Day.

(*) In our old large Coramon Prayer-Books, grear
Care was taken duly to affix the Golden Numbers to
their proper Days; and to rhat End black Lines were
drawn between every Day of the Calendar. Buc of
late Years no fuch Care is taken, infomuch chat it is
not to be known with any Certainty what Days the
Golden Numbers do anfwer to in the Church-Calen-
dars, of late printed wichout fuch black Lines.

Now
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Now becaufe the Full Moon, on
which Eaffer depends, is (according
to the Nicewe Rule) that which hap-
pens next after the 21 of March s
and becaufe the faid Full Moon is
(agreeably to Exod. 12. 6.) to be
cltecemed the 14¢h 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 laft,) hence the
faid Eaffer New Moon can never fall
before the 9th of March, nor after the
5th of April. Wherefore I Jook for
the Golden Number 3 between March
oth, and April s5th, and find it pla-
ced to March 312, which therefore
was the Day on which the Eaffer
New Moon fell at the Time of the
Nicene Courncil, in the 3d Year of the
Moon’s Cycle 5 and confequently is
efteemed (o {till by us. Wherefore the
Eaffer. Full Moon (being fourteen
Days after inclufively) will be April
13th 5 which being thewn by the Let-
ter E affix’d to it to be a Sunday, there-
fore, by the Nicene Rule, Eafter-Day
muft be the Sunday after, viz. April
20th.  And in like manner may

Eafter-
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Eaﬂer Day be found for any uthcr
given Year, by the Help of the
Calendar ad]mnecl to the End of
this Chapter; and confequently Ta-
bles may be made, fhewing the Day,
whereon Eaﬂer will fall, for any Tcrm
of Years. |

It remains now only to obf'erve )
that in Order to render the follow. of fﬁ;r Ro-
ing Calendar more ufeful, therein ypacing,
is fet down the Roman Manner of or denoting
Dating, or denoting the {everal Days iﬁﬁ:ﬁi”f
of the Year. Where it is to be |
noted, that the Romar Numbers
between the Words Kalends, Nones,
Id>s and Calends of the fucceeding
Month, do refpectively reter always
to the following Word. Thus the
Number IV over-againlt Fannary 2d,
refers to the following Nowes, and
denotes as much as the 4th Day
of, or before the Nowes of Fannua-
ry. So XI fet to Fannary 22d, de-
notes the rith of, or before the Ca-
lends of February.

Wherefore any Roman Date gwen
may be turned into ewr Date, by
finding in the Calendar the Date
given, ((uppofe 3 Id. Februar.) and

{eeing
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feeing what Date of ours anf{wers
thercto, (viz. February 11¢6.) And on
the other Hand any Date of ours
being given, v. g. Fannary 312 5 it
may be turned into the Roman Date,
by finding the Roman Date affixed
thereto, viz, Prid. Kal, Febr.

Fanuary.
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Fannary. Feflrnfny.
Golden g&? 'Eff Roman|| Golden EE §§ Roman
umber,| . o a :‘ Date. |[Number. 5. o ﬁg‘. Date.
3. .| - 1A [Calendz| 11D (Calend
aB |V ¥ . 2lE - IV
B 3IC - I 19 . 3lF |II
4D i[’rid. 8 . 4{G  |Prid.
19 . . SIE [Non=z sIA [Nonz
I8 Jilv o VIIL 16 .01, 6 VI
16 . J5- 8y VI . 8D |VI
is..[7 oy [V 13 . Vv
1 ~ v 2 . 39 rofEor Y
§5 I 1|G {III
¥ 2 . Prid. o ffzo.. 14 1At {Bnd. < |
fdus, 12(B  |{[dus.
10 . XIX 18 v 1t TRVE
XVIIL il 7. [.15[D XV
13/ XVII 16E  {XIV.
37 IXVI {15 « | 17K  [XIII
va 4 . . 18/(3 XII
53 XIvV 191A (X1
4 . XIII 12 .20B  IX
XII 1 .21|IC  {IX
B XI 22lD VI
I X Bl . 2318°% VL.
[X 24iF VI
9 . VIII 57 25|G |V
VII 6 .11, 26l HIN
i VI 27 B JIII
6 . % 14 . . 28|C [Prid. Kal,
| iV
; I
I? _ Prid. Kal, |
Goldeni
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& April. B
M=
Golden Roman || Golden §§ % 2'|Roman|
INumber, Date. [iNumber. =S ,,EE‘_,; Date.
3 . Calend= 1.G (f.’alrc'l:u:lzJ
VIOt 21A IV
i V 3B I
[V 19.. .| : 4/C . [Prid.
19 . [1I 8. |. 5iD |Nona
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Of finding Eafter-Day.

Having fhewn how to find Eafter-Day according
to the Fulian or Old Account, ufed by Us in Grear
Britain and Ireland, it may not be improper to adjoin
here, by way of Annotacion, the Method of finding
Eafter-Day according to the Gregorian or New Ac-
count, ufed in all Countries where the Popifh Religion
is eftablifhed. Now this is done by Help of the Table
here fubjoined, wherein in the firft Column are con-
tained the Gregorian Epacts, that are now and will be
in Ufe till 18co exclufively 5 and in the fecond Co-
lumn are fet down the Days whereon falls the Eaffer
Full Moon ; and in the third Column is fet down the
Weekly Letter anfwering to the faid Days of the Eaffer
Full Moon. :

: | E 2

Epacts. [Full Moons| & 2 | {Epaéts.|Full Moons.| 3 3

7 & MR
X |13 4pril |E IX | 4 4pril |C
XI | 2 4pril |A XX |24 March |F
XXI1 {22 March |D 1 |12 4pril D
HI 1o 4iril B XII | ¢ April |G
XIV |30 March |E XXII |21 March |C
XXV 8 April |C IV | o 4pril {A
VI | 7 4pril |F XV 29 March|D
XVII 27 March |B XXVI 17 April |B
XXVIlL1s 4pril |G VIL | 6 Adpril |E
XVIIIL (26 March |A

The
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Of ﬁndifrg Eafter-Day. .

The Ufe of the foregoing Table is this. Havin
found (as is above fhewn in cthe Note on Chap. 3. Seéf,

. 8. and Chap. 4. Sell. 7.) the Gregorian Epa@ and

Sunday- Letter, over-againft che faid Epaét in che fore-
going Table is placed the Day whereon falls the Eafter
Full Moon, and chereto isaffixed. its refpeétive Letrer.
From which therefore you are to reckon in an Alpha-
berical Order, till you come to the Sunday-Létter for
that Year, and clié Day of che Month anfwering to the
faid Sund.ay-Letter is che Gregorian Eaftér-Day. Oaly
if it happens, thac the Full Moon f#lls on a Sunday,
then (according to the Nicene Rule) the Sunday nexe
following is the Gregorian Eafler-Day. For Inftance ;
It has been already (viz. in Notes on Chap. 3. Seff.
8. and Chap. 4. Sell. 7.) found, that the Gregorian
Epat for A. D. 1712 is 22,.and cthac the Gregorian
Sunday-Letters are CB, viz. C to the intercalated Da
in Februayry, and afrer thact B; which laft Letter B 1s
therefore the Sunday-Letter, whereby you are to be
guided in finding Eafter-Dgy. Now by the fore-
going Table yon learn, that when the Gregorian Epact
is 22, the Eafter Full Moon according to the Gregarian
Account will fall on afarch 224, N. 8. (7. e. March
ricth, O. 8.) to which anfwers the Lewer D, as may
be feen in the foregoing Caleadar. Wheretore
reckoning in an Alphaberical Order from D to B,
which laft is the Gregorian Sunday-Letter, you’ll find,
thar according to the Gregorian Compucation, Eafler-
Sunday will be March 27th, N. S. which anfwers to
our March 16th; and confequently, the Gregorian
Eafter.Day will fall A, D. 1712, five Weeks before
our Eafter-Day, this falling on April 20th, as has
been afore fhewn.

It only remains to obferve in fhort, that it having
been fhewn, how to find both the Fw/ian and Grego-
rian Eafler-Day, thereby may be known the Time
of all the Movable Feflivals in any given Year;
forafmuch as they all depend on Eafler-Day- And
confequently hereby, and by whatr has been faid of
finding the Days whercon fall the New and Full

Moons,
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THE

PREFACE

S the Dependance of
A the Art of Dial-

ling upon Aftrono-

my, was the Reafon of my
Drawing up and Publifbing
this Treatife, at the [ame
Time with my Affronomical
Treatife ; [0 my Defign in
drawing up this Treatife, and
the Reafon of my giving it
the Title of The Young
(A 2) Gen-



T he Preface.
Gentleman’s Dialling, may
be learnt from the Preface to
my T reatife of -Adtronomy,
entituled in like manner The
Y oung Gentleman’s Aftro-
nomy. I need only obferve
~ further; that I 'have not con=
tented my. [(elf with laying
domn ;ifz)’ tgﬁf Treatife yzbg
bare Pra&ical Part of Dial-
ling, but bave added therennto
the R calons or Grounds of
fuch Pralfice, as moft pro=
per to be known by Toung
- Gentlemen ; and withal bave
obferved, in the Annotations
to this Treatife, bow the
Grounds of Dialling may be
moft  natnrally reprefented

even to the Eye, by the
Help



T he Preface.
Help of a Machine or In-

frrument , which  from its
Ule may be called a Dial-
ling Sphere.
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THE

Young Gentleman’s
DIALLING, &-.

b -

CHAP L
Of Dialling in general.

Y (*) Dialling is underltood 1.
the Art of Shewing the Time Dialling,
of the Day, by the Sun’s ™"
Shade falling on fome Sur-

face, whether Plain or not Plain.

S — =

(*) The Word Dial is derived from Dies, 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 Arc
is frequently termed Ars Scioterica, 1. €. the Shadow-
Art, trom the Greek Word gma, denoting a Shadow
or Shade.

(B) Plain



Z

2.

Of Dialiing.

Plain Surfaces are moft ufeful, and

plin-Dial- therefore moft ufed + for which Rea-

ling, what.

3.
The vari-
015 Names
of Dials,
ani the
Keafon of
the [zid
Naines,

fons we fhall here fpeak only of Plain-
Dialling, i. e. of drawing Dials on

Plain Surfaces, fimply called Planes.
Every Dial-plane (7. e. Plain Sur-
face, on, which a Dial is drawn) re-
prefents the Plane of fome (1) Circle
in the Heavens, If the Dial-plane
o reprefents

(1) This, and. the whole Foundation of Dialling,
is moft naturallyy and fo moft élearly, illuftrared by
the Help of an Inftrument or Machine, which may be
properly enough called from its Ufe a Dialling Sphere.
It need coufift'but of ab Horigon, dnd two (Wooden
or Brafs) Circles faftened rogether, croffing each
other ar Right Angles, and fo as to bifet one the
other. Either of thefe Circles'may be taken to repre.

(= fent the Me#idign, ‘and the other the Egquator. The

g - L .

. former is to be'divided into four go Degrees, and the

lateérinto ‘360, as in ocher Spheres or Globes. And
in like maaner, as in other Spheres, thie Meridian of
this Dialling Sphere muft be ler. into.the Horizon ac
the Norch and South Points of it. - There muft be a-
plain Picce of Board to move up and down wichin the
fore-mentioned Circles, fo as to reprefent the Poficicn
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 String being alfo
put through the two Points of the Aferidian, which
are go 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 Time of
the Day on any Dial-plane, may be ocularly demon-

flraced,



Of Dialling.
reprefents the Plane of the Horizom,
the Dial is called an Herizontal Dial.
If the Dial-plane reprefents the Plane
of the Prime Vertical, then the Dial
is called an Ere? Dired North or
South Dial, refpectively as the Dial is
drawn on the north or fouth Side of
the faid Dial-plane. " /[If- the Dial-
plane reprefents the. Plane of the
Meridian, the Dial is called an Erel#
Dire Eaft or Weft Dial, refpetively
as the Dial is drawn on the eaft or
~welt Side 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 5 forafmuch as it does not direct-
ly face any one of the four Cardinal

ftrated, by moving the Meridian of the Dialling
Sphere, that the String reprefenring the Axis, may
have fuch a Poficion as duly anfwers to the Lautude
of the Dial ; and by placing the plain Piece of Board
in fuch a Pofition as to anfwer (the Plane of that Circle
in the Heavens, which is reprefented by the Dial-
plane ; or in fhore, to anfwer) the Poficion of the
Dial-plane. Then a Candle duly moved round the
String in Imitaticn of che Sun’s Motion, will fhew by
the Shade of the String, how the Shade of the Dial-
Scyle by the Mortion of the Sun, fhewsthe Time of the

Pay on the Dial-plane,

(6 2) Points
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- Of Dialling.
Points of the Heavens, but declinéd
miore or lefs from them. Laftly, if
‘the Dial-plane reprefents the Plane of

any greater Circle in the Heavens,
befides fome Vertical Circle or the

_Horizon, then the Dial is called (not
“an Ere, but) an (||) lzclining 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 5 or on
the other Side, which reclines (or
leans backward) from the Zenith.
And amongft thefe are the (*) Egui-

(1) Thefe are fubdiftinguithed into Diref Incliners
or Recliners, and Declining Incliners or Recliners.

(*¥) The Equinofial Dial is Erect in refpeét of thofe
who live exattly under the Celeftial Equator; and
likewife the Polar Dial is Erett to fuch as live (1f any
there be) exadtly under either of che two Poles of the
World. For in refpeét of che former Inhabitants, the
Plane of the Equinoftial, and of the Prime Vertical are
one and the fame; and in refpet of the laccer Inha-
birants, the Plane of che Prime Vertical, and che Plane
of the Circle reprefented by the Plane of a Polar Dial
is one and the fame. Again, the Equinoflial Plane is
the fame with the Aorizontal Plane in refpeét to thofe
that are under the Poles ; and the Polar Plane is the
fame wich the Horizontal Plane, in refpett of thofe
chac live under the Equator. And the like Change is
to be conceived in refpett of other Dial-planes, as
they regard feveral Places ; every Dial-plane being an
Horizontal Plane at fome Place, and on the other Side
every Horizontal Plane being a Prime Verrical, and
Meridian (8c,) Plane at fome other Places.

noiFial



Of Dialling. 3
noctial and Polar Dials. The Egqui-
nolifial Dial is {o called, as being
drawn on a Plane, that reprefents the
Plane of the Eguinoctial. The Polar
Dial is {o 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 ealt and weft Points,

7. e. in fhort) the Poles of the Mer:-
dian.

Among the feveral Sorts of Dials 4.
afore-mentioned, the Equinoifial Dial of the E-
is the moft eafy to be drawnj this & "
being done only by drawing 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
erecting perpendicularly a Pin in the
Center of the Circle for the Style.

But becaufe () the Equinoifial Dial,
when thus drawn on one Surface of
the Plane, will ferve only for one

(f) The like is ro be underftood alfo as to the
Polar Dial ; on which Account it is of lefler U.fe, and
therefore the Manner of defcribing it is omitred in

this Trearife.
(B 3) Half



Of Dialling

Half of the Year, namely, whilft the
Sun is on one Side of the Equinoifial 5
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
Equino@ial 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 ealy Method) is principally

made Ufe of in this Treatife, for
drawing the other Dials here fpoken
of. For, as the Reafon why the

Circle in an Fquinoitial Dial is divi-'
ded into twenty-four equal Parts, an-

fwering to the twenty-four Hours in
a Nucbthemeron, is becaufe 15 De-
grees, which is a 24th Part of the

Eguinoctial Circle in the Heavens,

an{wer to one Hour's Motion of the
Sun ; {o, becaufe (at the fame Time
that’ the Sun is conceived, by the
Shade of the Axis of the World, to
fhew any Hour on the Equinoctial
Plane, it does alfo by the fame Shade
thew, at the Interfe&ion of any other
PR AT AERE R WE T 1k R ?lanﬁ

o
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Plane with the -Eguinoctial Plane, the

Point of the faid Dther ’lane belong-

ing to the fame Hour-5 or thus, be-
caufe) the Hout-points of ‘any other

Plane ;are  thofe 'Points of -the faid

Plauve, which fallin with.or touch the

Hour points of the Eguireatial Plane,

at the, common luterfetion of the

(aid two Planess therefore by the Help

of the Equinoctial Dial may be drawn

other Dials, namely, the Equinoctial

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 dittin&tly exempli- 3.
fied as to the (everal Sorts of Dials Ij:{: BG)I-’
above-mentioned, (exeepting Inclining piatling

and Reclining Dials, as bemg of lefler ”“’”“"’"

Ule) after that it has been here ob EME;EE
ferved further in general, that the Heads o

whole Bufinefs of Dialling may be %"
reduced to three general Heads or
Operations. Whereof the frft con-

its in finding the Place of the Swb-

ftyle, or where the Style ts to be pla-

ced : the fecond in drawing the Hour
Lines - the third and laft, cither, if

the Dial-plane be Maveable, in duly

( B 4) Pi-:tcing



Of Dialling,

Placing and Fixirng the fame, after that
the Dial is drawn thereon 5 or elfe;
if the Plane whereon the Dial is to be
drawn, be unmovable and already
fixed, in Finding the Pofftion or Situ-
ation of the faid Plane, »sz. whether
it be a Dire& or Declining Plane g
and if the latter, how far it declines.

CHAP.










Of an Horizontal Dial. 9

CHAP 1
Of an Horizontal Dial.

Begin with the Horizontal Dial, as ¥.

being the molt Ufeful 5 forafmuch 7% Hori-
as it fingly anfwers the whole (*) End Eﬂﬂb
of Dialling, by fhewing the Time of firft fpokes
the Day from Sun-rifing to Sun fetting **
throughout the whole Year, within
that Horizorn for which it is made :
whereas no other Dial does this, And
having made this Obfervation as to
the Ufefulnefs of the Horizontal Dial,
we proceed now to the Delineation
thereof. -

Whereas the four Cardinal Points _ 2-
of the Heavens are diltant one from 150
the other go Degrees ; and whereas dian and
the Meridian runs from North to Jim
South, and the Prime Vertical runs Linesof an

a-crofs the Meridian from Eaft to g?;}m““'

—c * I"'

(*) The whole preper End of Dialling is, to fhew
the Time of the Day by the Sun’s Shade. ~As for fhew-
ing the Place of the Sun in the Ecliprick (and the like)
E}r- the Shade on a Dial-plane, this does not properly

dong to Dialling,
: Weft -
'- ?
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3 .
T7e Cen-
ter of an
Horizontal
Dial,
which,

Of an Horizontal Dial.
Weft; hence it follows, that, two
right Lines being drawn. crofiing -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 Meridian, the other
will reprefent the Prime’ Vertical.
That taken to reprefent the Mers-
dian, may be fitly denoted by N §,
as running in this Dial from North
to South ; the other by EW, as
running from Eaft to Weft.  See
Fig. 1. :

The Point, where the Lines N S
and E W crofs one another, denotes
(1) that Point in the Plane -of the
Horizon, (as alfo of the Meridian and
Prime Vertical) through which the
Axis of the World paffes. And be-
caufe the faid Point is the (J|) Cen-
ter (of all the faid Planmes, parti-

(+) This may be evidently fhewn by the Helpof a
Dialiing Sphere, :

() The Axis of che World paffing through the
Cencer of the World, which is alfo the Center of all
grear Circles in the Heavens, and confequently of cthe
Horizon, Meridian, and Prime Vertical ; hence it fol-
lows, that That Point in che Planes of che faid Circles,

- through which the Axis of the World paffes, muft be

the Center of the {aid Planes.

cularly)



Of an Horizontal Dial,

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

(*) common Interfe&ion of the Planes g

of all Meridians, and therefore run-
ning from Pole to Pole along the
Plane of every Meridian 5 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) Stple, which reprefents the Axis
of the World, is to be (]|) ereted.

(*). This may alfo be evidently fhewn by the Help of
tlie Dialling Sphere. o

(1) It is fo called, becaufe it needs be, and often
attually is,no more than along ftraight Iren Pin, likean
Engraving or old Sort of writing Pin, called a Style. it
is called alfo by a Latin Word, the Index, becaufe it
tells or fhews what is the Time of the Day. And ic is
called likewife by a Greek Word the Gromon, (from
yow to know_ ) becaufe thereby is known the Time o
the Day. '

an Bl?' being ‘ereffed is underftood here, and all
along this Tratt of Dialling, being placed perpendicu-
Larly upon the Subftyle, fo as nor to lean any Thing
more towards the Hour-lines on one Side of the Sub-
{tyle, than towards the Hour-lines on the other Side of

the Subftyle.

113

4.
Of the Sub-
yle and
Style.
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Of an Horizontal Dial.

And becaufe the Style does seprefent
the Axis of the World, therefore it
muft be fo ereGted upon the Subftyle,
(which is the common Interfetion of
the Horizontal and Meridian Planes)
as therewith to make an Angle equal
to the Elevation of the refpeive
(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. On the faid Arch (||) fet off from
N S towards EW, (viz. at P, .F%
1.

-

T

(¥) How che Elevation of the Pole and Latitude of
the Place come to be always Equal, may be evidently
fhewn on the Globe,

(t) This Arch may be drawn, at what Extent of the
Compafles or Diftance from the Center you pleafe; bue
it is convenient to have regard to the Largenefs of the
defigned Dial. And alfo it is convenient to make Ufe
of a Line of Chords, in this, ard all fuch Operations,
in Order to the fetring off on the Arch drawn any
Number of Degrees, with much more Eafe and Rea-
dinefs than can be done otherwifc. The Reader is
here fu?pofed to be already inftructed in the Ufe of the
Line of Chords. : 4

(I) That is, the Style, if it be only a long ftraighe

- Piece of Iron muft be fo placed on the Subftyle of the

Dial, as ro have the fame Inclination therero, as CP
Ay 3 AR has
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1.) fo many Degrees as anf{wer to the
Elevation of the Pole 5 for Inftance
(Fig. 1.) 51 %the Latitude of Lon-
dor, or Elevation of the north Pole
there. The Line CP being drawn
will fhew the Style.

Having found the Subftyle NS, 3.
and the Style CP, draw a long f:f Fhe
Line croffing the Subftyle in any g::;tﬂ;g;
Point, (which (hall feem moft conve- 4 ap-
nient,) fuppofe Q, at right Angles. Eg:ffﬁ:,
This Line reprefenting the common al Dial# -
InterfeGtion of the Eguinoctial Plane z}e ﬂf”’
and Dial Plane, is therefore called Horizoncal
the (*) Contingent Line, and is deno- Disl.
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 Compafies to be diftant
from the neareft Point of the Style,

reprefents the Center of the Egwator,

has to NS, If you would have the Style a broad
Plate of Iron or the like, then ic muft be made exadtly
equal to the Triangle SCP. In both Cafes, che lower
Poinc of the Style, namely, wherein the Lines CS and
CP meer, muft be placed exaétly on C, as being the
Point of the Horizonta! Plane, through which paffes
the Axis, reprefenced by the Seyle.

(*) It is fo called, becaufe herein che two Planes are
conceived co fouch one another,

or
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Of an Horizontal Dijal.

or that Point from which an Egu:-
moctial Dial is to be delineated on the
Dial-plane, and therefore it may fitly
be marked . Taking then A for
the Center, at () any Diltance, draw
toward the Contingent a (|]) Semicircle
reprefenting half the Eguinoctial, {o
as that one Half of the Semicircle (. e.
fourth Part of the Eguwinoctial) may
be on each Side of the Subltyle. Then
divide the faid Semicircle into twelve
equal Parts, (‘»iz. fix on each Side of
the Subftyle,) each containing an Arch
of 15 Degrees. (*) Lines drawn from

- £ the

() However it is convenient to be guided herein by
the Length of the Line of Chords made ufe of; and by
the Size of the intended Dial.

() This may be otherwife done by only drawing
oge Half of chis Semicircle on one Side of the Subftyle
and dividing it inco fix equal Parts ; and thence cranf.
ferring the faid fix Divifions to that Part of the Con-
tingent, which is on the other Side of rhe Subfiyle.
And this is the beft Way for pra&ice, being fhorter,
and noc cumbring the Work wich Multitude of Lines,
And ’tis advifeable to draw the faid Quadranc, of
fourth Parc of the Equinodtial Circle or Dial-on that
Side of the Subftyle, where the Style is not drawn ;
becaufe then the Equinaflial Dial, and the Scyle will
ftand boch clear one trom the ocher 5 as in the Figures

hereunto belonging.
(*) Thefe, and all other Lines or Circles or Arches

of Circles are to be obfcure ones, i. e. {uch as may be

rubbed our again, excepting only the proper Hour-
lines



Of an Harizontal Dial. 1g
& the Center of the Eguinoctial to
each Divifion. of the Semicircle will
be the Hour Lines of the Eguinoctial
Plane or Dial ; among:which Honur
Lines, 'the Subftyle and Meridian
NS of the Horizontal Dial will alfo
be the Meridian ot the Egquinoctial
Dial. 58
Having thus ftted the Equimoctial 6.
Dial to the Horizontal Plane, on To draw
which the ' Forizontal Dial is to be E’?fef ;‘?:1
drawn, it will be very eafy to find Horizonul
the Hour-points of the faid Hori- D'e
zontal Dial : namely, by continuing
the Equinoctial Hour-lines to the Con-
tingent, ‘and thereby feeing, on what
Points of the  Horizontal Plane the
Hour-lines of the Eguinoctial® FPlane
will fall. © For the faid Points of the
Horizontal Plane are re(peltively the
Points, on which the correfpondetit
Hour-lines of the Horizontal Dial will
fall, being drawn from (f) C the
Center of the Horizontal Dial.  A-
b o | mong

- l.-_':i.
1J
nE)

lines 1n. each Dial. Thefe obfcure Lines are diftin-
guilhed 10 che Branghes hereunco belonging by being
made prick’d Lines.

(‘t) The Hour-lines reprefent the Shade conceived
¢o..be made by the Axis of che World ; which Axig
' being
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Of ar Hortzontal Dial.
mong thefe Hour-lines, the Ling
NS, being both the Meridiar.and
Subftyle of the Horigontal Dial, (and
fo falling in with the Meridiar
of the Eguimoctial Dial) will there-
fore be the twelve a Clock Line
of the Horizontal (as well as Egui-
noctial) 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 refpettive Order from the
twelve a Clock Line. And in like
manner the Numbers, 1, 2, 3, 4, and
5, are to be fet to the refpettive
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

—FeT

being conceived to pafs through C the Center of the
Dial, hence all the Hour-lines muft be drawn from the
faid Center. Oaly it is obfervable, that it is more
Ornamental, not to draw actually the Hour-lines from
C (becaufe if they were fo drawn, they would be ape

. to run cogether, and blot ar the poinc C,) but making

a Circle at fome fmall diftance from C, actually o
draw the Hour-lines only from the faid Circle, by the
Ruler duly applied to C, as Fig. 1. ’Tis alfo obferva-
ble, that the Dial-plane may be of any Shape, wiz.
Round or Triangular, ¢orc. as well as Square or Ob-
long, though this Shape is moft ufed among us.

and



Of an Horizontal Dial.,

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 coatrary Part of
the Day, through the Center. .G 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
Horizontal Dial is finifhed, (as is re-
prefented, Fig. 1.) according to the
Method of Delineating the {ame by
the Help of an  Eguimoctial Dial.
For as to the intermediate Spaces
between each Hour, (‘wiz. Quarter,
Half, and three Quartcrs ) they are
had by dividing the Space between
cach two Hours, firlt into Half,

and each Half again into Quar-
ters.

(C) It

M
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7. It may not be unufeful (net only
n draw for Variety, (1) but alfo Proof fake)

ol toadd here the Method  of drawing
iz ty a an Horizontal Dial, by Dialling Scales
biali's  and Tables. The former is thus:
" The Lines NS and EW being drawn,
and the Style C P eredted, as afore ;

the Length of the Line EW is to be
determined, fo 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 Compaffes 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 in the faid

Scale of Latitude, which anfwers to

the Latitnde of the Place. This Ex-

tent is 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 e, w, as Fig. 2.

v -

~ (P)If you have drawn your Dials right, the fame
Hour-lines, at equal Diftance from the Center of yout
Dial, will be equally diftanc alfo one from the orher,
by which Method foeszr you draw them. v. g. The
Diftance between 12 and r, (or 12and 2, or 1 and
2; 79¢c.) will be the fame, at equal Diftance from the
Center of your Dial, whether it be drawn by the Equi
noctial Dialy or by Seales, 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 Compafies ; and fetting one
Foot of the Compafles in e, with the
other make an Arch croffing the Line
NS toward S 5 and then do the like
on w. From the Point x of the Line
N 8, where the two Arches (|]) crofs
one another, draw the Lines x e and
xw 5 which will be of an equal Length
with the Scale of Hovrs 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 xe and xw. Lines
drawn from C to the feveral Hour-
points on the Lines x ¢ and x w, will
be the refpective Hour-lines. And fo
the Dial is finithed 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.
If you would work by Dialling 8.

Tables, having drawn the Lines NS 7o 4raw
an Hori-

z::m::;ii
~ Dial by
: Diaf! ng
() If the Lines drawn by cthe Compafes, fer upon Tables,
e and w, do not crofs one the other exactly in fome
Poing of the Aeridian NS, then fome Fault has been
made in feceing off the faid Lines, and the Work
muft be repeated, till chey do thus crofs.

(C2) and
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Of an Horizontal Dial.

and EW to what Length you pleale,
upon C the Interfetion of the faid
Lines draw a Semicircle e s w, as n
Fig. 3. Then on the faid Semicircle
fet off the Degrees and Minutes an-
{wering to each Hour (and each Quar-
ter, Half, or three Quarters of an
Hour) in the Table for Horizomtal
Dials. After which draw the Hour-
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
Florizontal Dial three {everal Ways,
1t remains now to (hew how to place
aright the faid Dial, when drawng
and this will be belt fpoken of toge-
ther with the placing of other Dials, .
Chap. 5.

CHAD
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Of @ Direct South Dial. ﬁ[

C:H, A P, IlL

Of an (%) ExeSt-DiveSh Snith and
North Daal.

HE Ere& Direc South Dial fhall 1.
be fpoken of mnext, as being § Pt
next to the Horizontal Dial the moft tie mop

ufeful : forafmuch as it fhews the vicful nexe

~ -fo a H -
Time of the Day from 6 to 6 through- 1i,0ma1
out the whole Year. Digl.

This Sort of Dial is drawn after

‘the fame manner, by the Help of the 70 4raw 2
Equinoi¥ial, as the Horizontal Dial, S”{:;ff}
excepting the Particulars following 5 pia, 4,
viz. Firft, That the Meridian or 12 a e felp
Clock Line, (which in this, as well as ;ﬁf,;’;g{ﬂ
the Horizontal Dial, is always the Sub- Dial.
ftyle,) forafmuch as it muft be fo

placed as that one of its Ends muft

Point to the () Zenith, the other to

(.3 1 the

T

(*) Inclining and Reclining Dials being feldom
ufed, hence thefe Dials are frequencly ftiled only Di-
vedf South and North Dials, Ly

(1) The Meridian of any Place or Dial, as it paffes

through the Norch and Souch Poles, fo it paffes like-
; wile
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Of @ Direct Sonth Dial.

the Neudir, may therefore be moft
properly here denoted by Z N. Se~
condly, the Style CP muft be erelted
upon the Subftyle ZN, fo as to make
therewith an Angle equal (not to the
Elevation of the Pole, as:in an Hori-
zontal Dial 3 but) to the Complement
of the Pole’s Elevation. For fuch 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 s1 % 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

=

-

wife through the Zenith and Nadir of the faid Place.
in_ an Horizontal Dial the Meridian Lise is to be placed
with its. Ends towards the North and South Points,
and therefore is therein ficly denoted by N3. Buc in
2 Dire South Dial, the Aeridian Line is to be placed
fo, as that'its Ends may Point to the Zenith and
iﬁd‘r?, and therefore is ere more fitly denoted by
N ; : :

* (| This may be evidently reprefented to the very

-Eye by the Dialling Sphere ; and confequently the.

Reafon why Lhe End P of this Style muft be placed

PERaNGds
" Dia]
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OF a DireCt North Daal, 23

Dial reprefenting the fouth Side of
the  Plane of the Prime Vertical, the
Sun never Shines upon it before 6 in
the Morning, or after 6 in the Even-
ing  See Fig. 4.

If you uurk (not by the Eguma&:al .
Circle or Dial, but) by a Dialling - Rl
Scale, then (bel"dcs the fore-mention- Souh
ed Partlculars wherein the drawing 7%, °
of this Dial differs from drawing an sc.
Horizontal Dial) it is alfo to be
known, that upon the Line E W,
from C towards E and W, mult be
fet off the Extent (‘taken from the
Scale of Latitude 5 not of the Latitude
it felf, but) of the Complement of
the Place’s Latitude, See Fig. 5.

If you work by Tables, then the 4.
Degrees of the Angle, which every Eff:’;
Hour-line makes with Z N the Meridi- by Diaiting
ar or Subltyle, muft be taken from Tables.
the Table fur a Prime Vertical or Di-
rect South Dial, See Fig. 6.

A Dire& North Dial differing from 5.

a Direct South Dial primarily in this I ¢ <
alone, that the former reprefents the Norcx
north Side of the Planc of the Prime Di
Vertical, and the latter the fouth

Side 5 hencc the drawing of a Dire&

(C 4) North
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Of 2 Direct North Dl

North Dial is the {ame, as of a Di-
re& South Dial; excepting 1/, that
the Hours rfquil‘ te to be infcribed
on this Dial in our Country arc no
more thap thefe, viz. 4, 3, 6 in the

Morning, and 6, 7,8 in the Even-
 ing. * For the Sun with us never

rifes tili after 3 in''the Morning,
and ‘always fets before g9 in the
Evening ; and from 6 in the Morn-
ing ‘till 6 in the Evening it turns
off from the North to the fouth

Side of the Plane of the Prime Ver- -
tical.  2dly, Forafmuch as the Sryle
of this Dial reprefents the north
Segment of the Axis, and fo its
End P reprefents the "north Pole,
theré¢fore the End P muft be Iaced
looking upwards toward the nﬂrth
Pole. And confequently, that End
of the Subltyle, which anfwers to
the Edd P of the Style, muft Point
towards the Zewith, and therefore
is here' properly to be denoted by
Z, and the other End of the Sub-
ftyle by N, as anfwering to the
Nuadir, contrary to the Pofition and
Notation of them in a Direct South
Dial. See Fig. 7,

As
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As to the Placing of a Dire&
South or North Dial, it will be
more conveniently {poken of Chap.

5

DVEY ARP,
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I'
To draw a
Direét
Ellﬁ D}.fﬂ'n

2.
To find the
Subftyle.

Of @ Dire€t Eaft Dial,

C.HAA L. AV

Of an (*) Ere&t Direlf Eaft or
Weft Dial.

Begin with a Dire¥ Eaff Dial,

whofe Plane reprefents the eaft
Side of the Plane of the Meridiar.
Now to draw this Dial, there muft
be firlt drawn an Horizontal Line, i, e,
a Line reprefenting the Horizon, or
running Parallel to it, and {o level.
One End of this Line will reprefent
the north Point of the Horizon, and
may therefore be fitly denoted by N s
and the other End by S, as reprefent-
ing the {outh Point of the Horizon.
Sce Fip, 8.

Taking any Point C toward S, the
fouth End of the Line N S for a Cen-
ter, defcribe an Arch toward N 5 and
upon that Arch fet off the Hcight P

of the Pole, and draw the Line C P
for the Subftyle. |

- (¥) Thefe alfo are frequently ftiled only Dire Eaft
or Weft Pigls.

Having
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Of a Dire¢t Eaft Dial. 27

Having found the Subfltyle, draw ;
thereon the Contingent Line T G 3 To draw
and then proceed to draw an (F) E- j Hour
quinoitial Dial, taking any point Z
in the Subftyle for the Center of the
{aid Equinoifial Dial. That Diameter
of the Semicircle (reprefenting Half
the Eguinoctial Circle) which runs
Parallel to the Contingent, is here the
Meridian of the Egnator 5 from which
you are to begin to divide the Semi-
circle into Hours, or into 6 equal
Parts, each containing 15 Degrees.
Through each of thefe Divifions of
the Eguinoctial Semicircle draw Lines
from A to the Contingents and a-
gain through cach Point of the Con-
tingent, whercon the (aid Lines fall,
draw other Lines (||) parallel to the
Subftyle. Thefe laft will be the Hour-
lines 5 that which falls in with the
Subftyle CP being always the 6 a

L LeETE ST

() There is no Mention made of drawing a Dirett
Eaft or Weft Dial by Scales and Tables; becaufe it is
in Effet done bocth Ways, by the Help of the Equi-
noétial Dial. _ |

() Becaufe the Axisof the World runs parallel to
the Plane of the Meridian, (as may be fhewn by the
Dialling Sphere,) and fo muft be conceived to caft ics
Shade parallel alfo to it felf,

i\ ‘ Clock
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4.
To place
she Style.

Of a Direft Eaft Dial.

Clock Line 5 thofe above it the Hour-
lines 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 5 are the only Hours
before 6, which need be infcribed on
this Dial 5 becaufe the Sun never rifes
to us till after 3 5 fo the Hours to be
infcribed on this Dial after 6, are no
more than 7, 8, 9, 1o, and v1; 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. L

The Hour-lines being drawn, the
Style is to be placed (*) parallel to
the Subftyle CP, and fo far diltant
from it, as the Center &£ of the Equi-
woifial was taken diftant from the
Contingent. And fo the Dial is Fi-
nifhed 5 as Fig. 8. -

(*) Becaufe the Style reprefents the Axis of the
World, which runs parallel to the Plane of the Meri-
dian. Hence Dire& Eaft and Weft Dials have no Cen-
ters, throth which the Axis paffes, and from which
confequently are to be drawn all'the Hour-lines, as in
Horizontal and Dire&t South and North Dials ; which
are therefore called Central Dials,

A
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A Divect weft Dial

B 7 gy

2




Of & DireSt Weft Dial.
A Direit Wejt Dial differing from a

Dire¢t Ealt Dial primarily in this a- 7¢

2 9;
5.
draw a
Diredt

lone, that the former reprefents the Wcﬂ[}mf

weft Side of the Plane of the Meridi-
ar, and the latter the eaft Side ; hence
the Drawing of a Dire& Welt Dial, is
the fame with that of a Dire&t Ealt
Dial, excepting only the different
Denominations of the Hours to be in-
fcribed on this Dial, 2iz. 1 to 8 in
the Afternoon ; which muft be placed
refpectively from 6, (the Hour-line
whereof always falls in with the Sub-
ftyle,) as the Morning Hours are in a
Direct Eaft Dial. See Fig. 9

How thefe Dials, when drawn, are
to be placed, {o as to have a due Si-
tuation in refpect of the Heavens, i3
fhewn in the following Chapter.

C.H AP,
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Of duly placing 2 Diret (Eaft,
or Weft, North, or South,)
Dial 5 and of -the Manner of
finding, whether @ Wall has a
Dire&t or Declining Pofition
or Situation,

e e Very Dial-plane reprefenting the
ﬁ:ﬁﬁ; Plane of fome Circle in the Hea-

placed, vens, therefore, when any Dial is

mhenics  drawn, that it may go frue, it is re-
fwers 1o quifite that its Plane be fo placed, as

the Plane - to anf{wer exactly to the Plane of the

gﬁﬁfcﬁi Celeftial Circle, which it reprefents.

cle, which Wherefore, if it be an Horizontal
@ repre- Dial, its Plane muft be placed Hori-
fents, In .
order  Zontally, or parallel to the Horizon,
}Eﬂfﬁf“,_ i. e, exadtly level. If it be any Ver-
plane mut tical Dial, (as a Dire&t North or
¢e placed  South, Eaft or Weft Dial,) it muft be
ﬂi’ﬂﬁlj“ placed Vertically, 7. e. perpendicular
dive Cele- to the Horizon, or exaltly Upright.
Jiial Plane. Now the Inftrument reprefented, Fig.
10. will thew, when any of the fore-

mentioned
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fnentioned Dials are thus duly placed.
Namely, if, when the Side HN of
the f{aid Inftrument be applied to the
Horizontal Dial, the String falls exact-
ly on the perpendicular Line PP, then
the Dial is placed Horizontally, or
truly Level ;5 otherwife it is not, but
muft be altered, till the String does
exaltly fall on the faid Perpendicular.
In like manner, if, when the Side
Z N or Z H be applied to a Vertical
Dial, the String exaltly 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 {o fall.

Again, an Horizontal Dial muft be 2.
placed, not only Horizontally in ge-'f.gféjf*
neral, but alfo fo, as that the four dinal
Cardinal Points of the Dial may re- Poinsof

. . ¢« | gl the Digl-
fpettively anf{wer the like Cardinal p;m:e.rrzi;ﬁ
Points of the Horizon. 1In like man- anfwer to

ner Vertical Dials muft be placed, not h; Sirdi-

only in general Vertically, buat alfo of its re-

fo, as that the Plane of cach Verti- /v ce-
., E,.!Imf

cal Dial may be parallel or anfwer pye.

to the Plane of that Vertical Circle

in the Heavens, which it particalar-

ly has refpe to.  Thus the Plane of

a Dire&t South or North Dial muft
be
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be fo placed, as that it may be par-
allel to the Plane of the Prime Ver-
tical, which it reprefents, and that
it may relpetively an{wer.to the
fouth or north Side of the faid Plane
of the Prime Vertical. In like man-
ner, the Plane of a Dire&t Ealt or
Weft Dial muft be fo placed, as that
it may be parallel to, or fall in with
the Plane of the Mcridfan, which it
reprefents ; and rhat it may refpe-
&ively anfwer to the ealt or welt Side

of the {aid Meridian Plane.
: Now in Order thus to place aright
To fnd the any of the fore-mentioned Dials, it

Meridian
e of is requifite to find where the Mers-

any Plane dian croffes the Place, on which you
or Place.  would put the Dial. And this may

be done feveral Ways. The moft
ealy is by the Help of (what is cal-
led) the, Mariners Needle (uppofing
it has none, or but little Variation in
the Plice where you are. For then
the Meridian 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 Morrdacn Alti-
tude, (which is to be found by the
Quadrant) for then the fhade of the:

String will reprefent the Meridian mef:.
o
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of the Place where you are. Ano-
ther Way, fomewhat longer, but mueh
furer, is this : Any Time in the
Morning, when the Sun fhines, ere&
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 paffing through the other
Point, where the End of the Pin’s
Shade fell. After which ere&ting the
Pin again where it was, wait till the
End of the Pin’s Shade tonches 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@ed or divided exadtly in
Half, a right Line drawn from the
Center of the faid Circle (7. e. from
the Point where the Pin was erected)
through the Point of Bife&ion will be
the Meridian Line of the Place where
you are.

The Meridian Line of the Place 4.
where you are, being thus found out 7o place 2«
by one or more of the fore mention- [¢% 4"
ed Ways, an Horizontal Dial is truly Dial.

(D) placed,



s

5.
To place
aright a
Dirett
Eaft or -
Welt Dial.

Of P lacing Dials.

placed, (fo as that its Cardinal Points
fhall anfwer the like Points of the
Horizon,) by placing the Meridian
Line (or, which is the fame, the 12
a Clock Line) of the faid Horizon-
tal Dial exa&ly upon, or parallel to
the Meridian Line of the Place where
you are. For the Meridian Line 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 Horizon of the Flace, thefe
direCtly anfwering to the North and
South Ends of the Meridian Line of
the Place. 'And the North and South
Points of the Dial being thus placed
fo, as to anfwer to the faid Points of
the Horizon; the Eaft and Welt Points
of the Dial (if rightly drawn) will
likewife an{wer to the Eaft and Welt
Points of the Horizon.

The Method of placing aright a
Dire& Norch or South, Eaft or Weft
(as well as of an Horizontal) Dial
does lkewife depend on the Meridi-

an
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an Line of the Place. For having
found this by.one or mpre of the
Ways above-mentioned, in order to
place aright a dire® Eaft or Weft
Dial, all that is to be done, is only
this, viz. direGtly upon, or parallel
to the faid Meridian Line of your
Place, you muft ere& the Dial with
the Face of it Eaftward, if it bea
dire& Ealt Dial 3 or Weftward, if it
be a dire& Welt Dial. ROV

In order to place aright a direlt 6.
North or Sourh Dial a little more is :f;,f}:‘f:
to be done. Namely, having found piret
the Meridian Line of your Place, you %%“r‘i”"
muft draw another Line croffing the piu,
former perpendicularly, which will
.be the Prime Vertical Line of the
Place. Upon which therefore direét-
ly, or parallel to it, muft be placed
‘the Dial, with the Face of it fouth-

- ward, if it be a dire& South Dial 5 or
northward, if it be a dire¢t North
‘Dial.

Hitherto we have confidered Dials, 7.
as drawn on Movable Planes, or f{g.’ff‘
Planes not already Fixed. And on gy
fuch are ofually drawn Horizontal Disl-
Dials,  But Vertical Dials, (whe- M

(D =) ther
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8.

To Fnow,

when a
Wall 1s
Direct,
Eaft or
iwelt,
North or
South.

'IL’HIUI‘I 1s.

F o
Of --Pfdcing Dials.
ther Dire& or Declining) are more
ufually drawn on Dnmivvable or Fixed
Planes, namely, on the Sides of fome
Wall. " ‘Wherefore in order to draw
a Vertical Dial ona Wall, it is re-
quifite’ firt to know ‘whether the
Wall be a dire@t Eaft or Weft, North

or South Wall, or a D&C]lnlllﬂ' Wall 5

and if the latter how great its Declf-
(D

Now th&l‘ﬂ are feveral Ways de-
livered' in Treatifes' of Dialling for
to do ‘this's but fuch' as require, €i-
ther a'peculiar Inftrument called from
its Ufe a' Déclinatory, or elfe the
Sun’s Azimmth to be ‘taken, or both.

‘Wherefore I think the fo‘ilowmg Me-

thod is to be preferred before any
other, on Account of 'its' Eafinefs,
and withal Exacnefs. | To the Wall,
whofe Situation you would knuw
adjoin a Board fo, as that one of its

‘Sides may touch ' the Wall, and the

Surface of the Board may lie Hori-
zontally, and falt. Upon the Board
thus prepared find the Meridian by
the lalt of the three Ways abcvc-
mentionied, and draw a Line on the
Board reprefenting the fame, which

therefore






M
A Direcct South &> B ANorth wall

Dral, Plate 7.




Of Placing Dials.

therefore we call the Meridian Line.

If the Meridian" Line falls in with,

or runs Parallel to your Wall, then
it is a direct Ealt or Welt Wall. If
not fo, then lay a Quadrant flat upon
the faid Board, with one of its Sides
or Edges applied to the Wall, and
its Center at the fame Time on the
Meridian Line, If the other Side
falls upon the Meridian Linc drawn
on the Board, then the Wall is a
dire&@ North and South Wall, . e
that Side of the Wall which is to-
ward the Sun and you, directly Faces
the South 5 and the other Side of it
confequently Faces direCtly the North.
See Fig: 12. 3
~ But if when one Side of the Qua-
drant is applied to the Wall as afore,
the other Side does not fall upon the
~ Meridian Line on the Board, then it
is a declining Wall. And if when
the right Side or Edge of the Qua-
drant is applied to the Wall, the Me-
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
re(pet of its north Side Weltward,
| (3) (as

34 ;

Q.
To kno
when a
Wwall de-
clines,
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(as Fig. 14.) but if the Meridian
Line of the Board be within the left
Side of the Quadrant, then the Wall
in refpec of its fouth Side declines
Weftward, in refpe& of its north
Side Eaftward, as Fig. 14. On the
contrary, if the left Side or Edge of
the Quadrant be applied to the Wall,
and the Meridian Line on the Board
be without the right Side of the Qua-
drant, then the Declination of the
Wall in refpe& of its fouth Side is
Weftward, in refpe 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 refpe&
of its fouth Side is Eaftward, and in
refpet of its north Side Weltward, as
Fig. 16. ' ¢y

Having thus found, whether the

I Wall declines Eaftward or Weftward,

it remains to find, how great its
Declination is. Now, as when, one
Side of the Quadrant being duly ap-
plied (as afore) to the Wall, the o-
ther Side falls exactly upon the Me-
ridiaz Line of the Board, the Wall
has no Declination ; fo when the

other
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other Side of the Quadrant does not
fall exaltly upon the faid Meridiaz
Line, then the Number of Degrees
contained in the Angle made by the
(aid other Side of the. Quadrant and
the faid Meridian Line is the Mea-
fure of the Declination. Wherefore
as often as the f{aid Meridian Line
falls within the Quadrant, the Num-
ber of Degrees intercepted between
the {aid Meridian Line, and that Side
or Edge of the Quadrant which is
not applied to the 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 Qﬂadrant 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 Com-
paffes the Diftance between the Meri-
dian Line, and that Edge of the Qua-
drant, which is not applied to the
Wall : The faid Diftance applied to
the Divifion of the Quadrant into 9o
Degrees, will thereby (hew the Mea-
fure of the Wall's Declination.

D 4 All

37
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of finding the
All that has been afore faid, is il-

Hiufrati- Jaftrated by '(*) Fig. 12, 13, 14, 15
fitﬁﬁjffi “ and 16. In each of which the Line

ML denotes the Meridian Line 5 the
Linz EW denotes the Plane of the
Prime Vertical, or (which comes to
the fame) the Plane of a diret South
Wall or Dial ; and confequently E
denotes the true Eaft Point, W the
true Weft Point, ESW the fouth
Side of the Plane of the Prime Ver-
tical, or a dire® South Wall; ENW
the north Side of the Plane of
the Prime Vertical, or a dire&
North Wall : the Line D C 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, on the fouth
Side of it ESW, the other will fall
upon the Meridian Line, ML drawn
on the Board 5 and thereby fhew, that
the {aid Wall EW has no Declinati-

on. But in Fig. 13. the right Edge

(*) From all chefe Figures it is evident, that the
Declinarion of a Wall or Dial, is the Arch WD or
EC of the Aorizon intercepted between the Plane of
the Prime Vertical, and of the Wall or Dial, f

O
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of the Quadrant being applied to DC
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
ML. In Fig. 14. the right Edge of
the Quadrant being applied to D C
the Wall, and the Meridian Line M L
falling without the left Edge of the
Quadrant, I take with my Compaffes,
on a Circle defcribed as above di-
rected, the Diftance between M L the
Meridian Line, and the left Edge of
my Quadrant, and applying the fame
to the Divifion of the Quadrant into
90 Degrees, I find the Meafure of the
faid Diftance to be 20 Degrees; which
confequently is the Meafure of the
Declination of the Wall D C eaft-
ward. And after the {ame Manner,
the fore-mentioned Method of finding
the Declination of a Wall may be
illuftrated in all other Refpedts.

Having

41
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Having thus fhewn how to find
the Declination of a Wall, it re-
mains only to fhew how to draw
a Dial upon a declining Plane or

Wall.

CHAP,
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g 5 TG e ) 8

Of drawing a Declining Dial,

HE principal Difficulty in draw. 1.

A ing a Declining Dial, is in find- Zfcef
ing the Diltance of the Subftyle from i, drawing
the Meridian or 12 a Clock Line, #_D‘ffg'_ f
and the Height of the Style above "™ 7"
the Subftyle. Now to remove this
Difhiculty, there is adjoined to the
End of this Chapter, a Table thew-
ing the faid Particulars, anfwerable
to any Degree of Declination, and
which will ferve for moft Parts of
England.

Having then drawn (as in a Dire&® 2.
South or North Dial) two Lines crofs I¢/n %
fing each other perpendicularly, one ,ﬁ,{g;w;e
Z N reprefenting the Meridian, the of « ?'l?cff
other EW reprefenting the Prime ;f;"%i}}’,-ng
Vertical 3 if you work by dialling Tables.
Tables, turn to the faid Table (wiz.

Tab. IIL.) and fee what is the Sub-
ftyie’s Diftance from the Meridiar
an(werable to the Declination of

the
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To draw
t he Hour-
Lines.

Of declining Dials.

the Wall, which, fuppofing the De-
clination 20 Degrees, will be 15
Degrees, 5 Minutes. Then draw an
Arch from ZN to EW, on the weft
Side of ZN, if the Declination be
ealtward ; and on the eaft Side, if
the Declination be weltward. On
the faid Arch fet off from ZN the
found Diftance of the Subftyle, viz.
at Sin Fig. 17 and 18, The Line
CS, drawn frmn C (the Interfe&ion
of ZN and EW, and the Center
of the Dial) to S, will be the Sub-
ftyle. 'Then in the Table fee what
is the Style’s ”tf”ht an{werable to

the Declination, 2. g. of 20 De-

grees, and it is 35 Degrees, 34 Mi-
nutes,  Set this off from S to P,
and draw the Line CP which will
{hew the Style.

Having “found the Subﬂyle and
the Style, draw (as afore in an
Hariz,ama!, and dire® South or
North Dial) the Contingent Line
crofling the Subftyle at right An-
gles in any Point Q : only the
Subltyle ES being here different
from the Meridiar 7 N, mark the
Point M of the Meridian, where
. { it
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it is croffed by the Contingent.
Then taking (as afore in the o-
ther Dials) the Point' £ in the
Subltyle for the Center of an K-
quinoitial Dial, draw a (*) Semi-
circle 5 one Half of it being on
one Side of the Subftyle, and the
other Half on the other Side. Af-
ter which draw the Line M cut-
ting the Eguinoifial 'Semicircle in
M. The Line A& M will be the
‘Meridian 'Of the Equinoifial Dial,
from which 'you are to begin to
divide on each Side the Eguino-
Fial Semicircle into Howrs, or fix
equal Parfs. " Lines drawn from £
‘through the faid Divifions to the
Contingent “will" be' the' Eguinodial

C (%) It is-to be obferved, thar ‘in’ Declining
Dials the entire Semicircle muft be drawn; and
it is’ nor fufficient €0 draw only oge Half of the
Semicircle as ‘in Dire®t South and Norch Dials,
forafmuch as the Meridian or 72 a2 'Clock Line
of the Egwator, not falling in with' the Mevidian
or 12 a Clock Line of the Declining Dial, (as
it does 1n Direét North anod South Dials,) hence
the Divifions on each Side the 12 a Clock Line
of the Equineétial, will noct cur the Contingent - at
equal refpeitive Diftances, as in Dire&t North and
~ Souch Dials.
| Hours,

45
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Hours.  And confequently Lines
drawn from C the Center of the

declining Dial to the fame Points
of the Contingent, whereon the E-
quinofial 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 o the Dial will be finithed, See
,F:g 17. and 18,

And Ihus I have goune. through
thofe Elements of Dialling, Whlﬁh
I judge moft requifite to be known
by Young Gentlemen, at leaft at
their firft Inftitution in the faid Arts

or Scicneces. What follows, are fuch
Dialling  Tables as ate rf:qmﬁ{e to

this Treatife 3 which though cal-
culated indeed for the Latttudc of
Oxford, (viz. 51 Degrees, 45 Mi-
nutes,) yet will ferve w:thuut any

Aenfible Difference for moft Parts

of England. 'The Dialling Seales, or
rather the Way of drawing dial-

ling Scales, w»iz. the Lines or Scales
of Latitude and of Hours, (iboth
mentioned and made ufe of in this
Treauﬁ.) as allo of Inclination of

Meridians,
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Meridians, and of Declination (not

mentioned in this Treatife, but put

into all Dialling Scales) is reprefented
Fig. 19, and 20.

T A B.
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L Al
Shewing what Angle eve-
ry Hour-hide, (as al-

ST AB JI
‘IShn_ewmg_'the' like Angles
in a Direlt South or |

{o Quarter, Half, and|| North Dial,
three Quarters of an ¢ bis
Hour) makes with the
Meridian or twelve a
Clock Line, in an Ho-
rizontal Dial. | !
Hours. |Degrees. Minuces.d| Hours. |Degrees. Minuces.
12| 00, Qo . 12] og. Co.
I 2. 57 5 1102 & 19 .
.S B oG 54 . 2| o4 . 40 .
2| ©8. e 3| 7. OF -}
& B |y CER | © L e | T e
1| 14. 5%t & ¢ 52 .
ol 18 . cl . 2l 14 83,
2l 2L 10 . 2| 16, 58 .
107, 22 v 2. (L1054 2 19l Siae o0
R I 22, 23 .
29K 04 . 2]-5% . 24 .
3] 34 . 23 . 3] 28. 9y
Phcsr i o o9 . O o5 ey 46 .
3] 41 . 51 It 35, 13 .
21 45 . 40 . 2] 38. 54 -
s 3| 49.. 26 3| 42. 49,
ST T 8. 4l a7 ou,
ST g L o T 271
262, ) s 2| 56, 13.
3| 66 . 27 24 i 15 .
FarE | H . SR 7 0 51665 26
H 75 . 28. & el O 11
2| 8o. 29 . 4 R by SOW S <
2 ol 85w Ra, 21°83. Lo58 -]
G co . SRR T Qo
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Shewing the Dz'ﬂfmée éf the Sub-
| Jle trom the Meridian, and
the Height of the Style above

the Subftyle, anfwerable to
the feveral Degrees of Decli-

nation. !
: ISubﬂ .lé.“’.s ﬁiﬁance Style’s Height a

Diici: fri::-{ﬁ the Meri- Jimve thEg Sub-

e | it ftyle.

Degrees,| Degrees Minutes| Degrees.  Minutes.
1| o4 47 | 38 v i g .
2| ¥4%1¢34)138%: | a3,
Bl %5 21 | 38 . 17_.
o R 8| 38¢ 8 .|
5| 3 55 | 38 . 5 .
HEE 42 | 38 . o |
718§, 28 | 37 . 55—
8| 6. 14 | 37 - 49
‘P Ed o 2137 - 42 |
E0 |, 7,51 128137 %" | 94

(E) - Decli-
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Deck Subftyle’s Diftance|Style’s Height a-
ol ﬁ'ﬂm the Meri-| bove the Sub-
natiorn. If.!ﬂ'ﬂ‘ | ﬂ:}’lﬂ

Degrees| Degrees.  Minutes| Degrees.  Minues.

Fadd |18 33 | 37;- 26
12 |9 181 27 %0+ 35
139105 ol B s 6
11| 20" 48 |36 . 55
15 | 11 . 29 | i88ue 2143
16 | 12 . 15 | 36 . "
17.4. 12 50 | 36 . 18
18] 13 . 41 | 36 . 2
19.4 14 24 | 35 o
ool B 0 LR ey i e IELSINSN | |

81 I . 47 | 35 . 19
22 | 16 . e A o % 2

55 | #9708 A B il 44
,doa 1728247 | 340 ] 86
il 25 _13 8 3931343 -| <8 |
|- 26 | 19 v 4 133 W 8

27 | 19 ¢ 41 1 338 29
. 28| 20 Xo 1 33% | 'PE€T]
| 29|20 . . 55132 |47
30 | 3V ao [ o301 33 31 35 |
34§ 22 6 tons | 'ag ]
23102, g0 IR e
33|23 | o4 |381e |27 |
34 | 23 . 47 136 | 53
35 | 24 19~ 30~r—+ 88
Decli-
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Decli. Subftyle’s Diftance Style’s Height a-
- from the Merz-! bove the Sub-
) B ftyle.

Degrees.| Degrees.  Minutes.] Degrees.  Minures,|
36 | 24 .. 52 | 30 . 3
37125 33 | 29°% 136
38 | 28,01 83 i 29, 12
39 | 26.31 | @9j-} 28, 45
|40 | 26.. g | 58, 18
27 o1 | 27 51
A3 | 27,58 F b 1 277 23
48 1 28 ¢ 16 | 26°. g¢ |
44 | 28 . %2 | 26, 26
| 45 | 20. 5% 8 |23 .- 57
45 | 29. 31 " g3 | 25 ! 39
47 | 29 3 §8 | 24 ¢< | 58
48 | 30 . 22 | 24 . 28
49 | 30 . 45 |23 .° 58
36 |91« 8123 ° 27
51| 3L % 30| 23 56
§2 | 31 % 1l 2N 24
53 | 32 . 12 | 21 . 52
54 | 32 . B2 1 as 20
£ 1327 5T | 20 . 48
56 | 33 . 10 | 20 . 15
57 | 33 « 28 | 19 . 42
58 133 . 46 | 19 . 9
59 | 34 - 3118. 35
éo | 34 . ¥g | 18% 2

| (E 2) Decli-
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TAB. 1L

. [Subftyle’s Diftance Style’s” Height a-
Decli- fm:;rn theLI_J[;darf- J;.bove thﬁ:g Sub.
nanon.v - im. ftyle. -
Degrees.| Degrees.  Minutes, Degrees.  Minutes.
6134 c; | 88 | 17..4° | a8 |

62.| 34. 5¢ | 16..7° | 34 |
B8 98 . 5 | 16..7c | 38 |
641 3562 19 | 35.7c | ¢&
@5 | 33 - 32 | 15. 10 |
661735 e | A0 | 14. 35
67| 3% 58 | 14. o
68 | 36. I 1 %3, 44
69 36. e 49
70 | 36. B2 | -¥2.00| 26 ]
gt ] 36 40 | 1105 | 98
73| 36. N FYr 2
g3 " 87 | B 8 e 1. 26
74 | 37 - 9| 9z o34
75 | 37 17 9 . 13
(2608 ar g5 | 8. 37
77 | 37 . 22 8. 9
78 | 37 ; 37} 7 24
79 | 373 i 47
8o | 37. 50 | 6 10
S 874 54 5. 41
831 37¢: 59 | 435!z
83 | 38. Sl K 19
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. |Subftyle’s Diftance[Style’s Height a-
Decli from the Meri.| bove the Sub-
dian. ftyle.

Degrees.| Degrees,  Minutess| Degrees.  Minutes,
86| 38. ", R LR
8y | 38. 13 I . 52 |
881 3% M\ 14 |/ 13 12
g 130 14 T 03 37
gl ale st R ] 8 o |
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nation.
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Several Draughts of Dials,

and other Cuts, belong-
ing to this Treatife.

Fig. 1. N Horizontal Dial
drawn by the Help
of the Equino&ial Dial.
- 2. An Horizontal Dial drawn
by the Help of dialling Scales.
3. Anr Horizontal Dial drawn
by the Help of Dialling Tables.
4. 4 Dire& South Dial drawn
by the Help of the Equino&ial
Dinl,

5. A
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5. A Dire&t South Dial drawn
by the Help of Scales.

6. A Dire& South Dial drawn
by the Help of Tables. -

7. A Dire& North Dial.

8. A Dire& Eaft D;al.
9. A Dire& Welt Dial.

10. The Dranght of an-Inftru-
ment, whereby to find, whether a
Dial-plane be truly Horizontal, or
Eret.

— 1 5. The Draunght of the moft
exalt Method for finding the Me-
ridian of @ Place or Dial-plane.

12, 13, 14, I5, 16. Several
Draughts reprefenting the Method
to find whether a Wall be Dire&
or Declining 5 and if declining,

how many Degrees it bas of

Declination.
"~ 17. A Dial declining Wet-
ward 20 Degrees.

1% A hal declining Eaft-

ward 20 Degrees.

19. The

55
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19. The Geometrical Way of
drawing Lines, or Scales of Hours,
of Latitudes, and alfo of Decli-
nation, or (which comes to the
fame) of Chords. |

20. The Geometrical Way of
drawing a Line, or Scale of the
Inclination of Meridians.
















