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The PREFACE.

T | HE RE aretwo Ends of wri-

&S W\ zing Books, which relarf t0 the

| feveralParts of Learnin f one
'f 5

| 70 advance Ltarmnﬂ 2t [elf's the
E_,_ I other to aflift Lcarncrs

Iﬂ ?ﬂrﬁmmﬁ' of the former, the Capaci-
oufnefs of the Subjet zs chiefly to be confr-
dered s and nothing is to be omitted, which
prﬂpfrg’y falls within the Compafs of the
Art or Science treated of. In purfuance
of the latter, the Capaciticsof the Learners
are principally to be regarded ;s and notice is
20 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 with-
al caly to be known.

Befides, Regardisto be had, astothe Ca-
pacities prencipally, [o [econdarily to the Cir-
cumftances of the Toung Students. As for
thofe who are to make their Fortunes 4y
their Learning, more Particulars are requi-
fite to be known, and confequently more ‘Pains
are requifite to be taken by fuch, than by o-
thers s who, being born to plentiful Eftates,
are by their Learning not to make, but ta
adom their Fortunes already made.

£3 And




The PREFACE.

And there is the more Need of this di-
fbinét Confideration, becaufe one of the firff
Things Young Gentlemen become [enfible of,
is this ; that they are not under a Neceffity
of taking Pains for their Livelibood. Which
bas fuch an Influcnce upon them, as that
they are apt not torelifb any Part of Learn-
ing, which requires more than ordinary
Pains or Application of Mind. And in-
deed to expeclt they (hould ait otherwife, is
in effect wo other, thamw to expeét gray Hairs
upon young Heads.

Wherefore, the moft proper Methed to
make Young Gentlemen Learned, is this s
to teach them at firll only fuch Elements
of the liberal Arts or Sciences, as are moft
ulcful iz the common Affairs of Life, and
withal moft caly to be kmown. They
have a competent Apprehenfion of the Ufe-
fulnefs of fuch Things as occur in the com-
mon Concerns of Life s and confequently
bereby that Queftion frequently put by
Young Students, of what Ufe is this? wz//
be anfwered afore-hand, and f[o they will
be rendered willing to uynderfland what
they apprehend the Ufe of. And when
they find that the Underflanding thereof
carries in it no ‘Difficulty, then they will
be alfo encouraged to proceed. And when
they have thys gone through, and become

Mafters
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Mafters of the moft ufcful and caly Ele-
ments of the liberal Arts and Sciences, they
will thereby be enabled with much wmore
Eafe to conguer the more dithcult Parts
{}f Learning, if their own Inclinations fball
ead them thereto bereafter, when they are
come to Riper Years, and [o can judge more
rightly of the worth of Learning.

On thefe Confiderations, and with this
View it was, that I drew up this Aftrono-
mical Treatife, and gave it the Title of the
Young Gentleman’s Aftronomy ;5  Such
Aftronomical Treatifes as were afore ex-
tant among us; either treating only of the
Dottrine of the Sphere or Globe, or elfe ta-
king in feveral Particulars of the other Part
of Aftronomy, zoo difficult for, and not ne-
ceffary to be known by Young Gentlemen.

It only remains to be obferved, that I
ﬁp;:vvﬁf Toung Gentlemen to proceed regu-
larly in their Studies, and therefore to
bave learned Arithmetick and Geometry,
before they enter fjpm Aftronomy : as alfo,
that fuch Particulars, as were not neceffary
to my prefent Defign, and yet [eemed too
material to be quite omitted ; 1 have ad-
ded by way of Annotations, both in this
Treatife, and the others of Chronology
and Dialling.

T HiE
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P The INTRODUCTION:

T E are informed by Mqﬁ*s I.
Bt52| in his Sacred Hiftory of g ¢
%2 the Creation, that God made to
made Lights in the (¥) Whatknds
wide Space of Heaven, to
gitve Light j{Dﬂﬂ the
Larth, a?zd 10 divide the
‘.’Da}' frowm the Nngt and to be for
Signs and for Seafons, and for Days

qyd.?“mr.r Gen. i. 14---13

(*) So the Hebrew Word Rakiang trul}' fignifies. It
Is rendered in our Englifh Bible thf: Firmament, in
Conformiry to the Sepruagint Verfion. See more of
this in my Paraphrafe on Genefis, juft publifh'd, Chap,
k 6. and in Note (4) belonging thereto, in refe-
RDC: to the Word Firmament,

B The



The INTRODUCTION.

3
]

% The principal Way, whereby the
Tb“'?fff* All-wife Creator of the World has
i o rendcred the Celeftial Lights {ubfer-

are made

to the fore-mentioned Ends is

_ cipally by tO US O MOVC.
Motion.  WWhat thefe Laws of Motmn are,
Wﬂi;m_thc Divine Wifdom has not thoughl::
ly make  fit to reveal unto us. Wherefore, all
prohable that we can do, is to make probable
arercon.  CONjeétures concerning them. Such
oHgg }bf ConjeGtures are termed * H ypatbe[es,
their Mops-1- € Suppofitions; becaufe it cannot
on; which be pofitively athirmed of the moft pro-
f::ﬁ' bable Conje&ure, that the Celeftial
ealiedHy- Lights do fo move; but only, that it
gggﬂs: is reafonable to fippofé, they move fo,

rather than any other Way; and that
upon fuch a Suppofition, their ()
‘Phaenomena (or Appearances) may be
rationally folved or’explained.

The Explanation of thefe Hypo-

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

(*) It is a Greek Word, derived from the Verb
vwodnps, L0 [uppofe.
(1) It is a Greek Word al{o, derived from the Vcrh

@wives , 1O appear.
leftial









The INTRODUCTION. 7

leftial Phaenomena thereby, is what
makes up the Science called (¥) Af#ro-
nomy : which is a Greek Word origi-
nally, and denotes in that Language the
Doérine or Knowledge of the Laws,
- or of the Diftribution and Situation of
the Stars, or Celefiial Lights.

There are four moré remarkable 3!
Hypothefes, the ()" Prolemaick, the TreCo-
Copernican, the Tychonick, and the Fyso.
Semi-tychonick. Of thele the Coperni- fis _wf}g

can ;rz;;fn

(*) This Word may be derived, as to its latter
Component, either from »w@- 4 Law, or from ye-
¢9s a Difiribution, Sear, or Situation.

(t) The Prolemaick Hypothefis is {o called from
Claudius Ptolemans, a famous Mathematician of Pelu-
fium in Egypt, who lived in the former Part of the
fecond Century after Chrift, under the Roman Empe-
rours Adrian and Antoninus Pins. He writ both of
Aftrononsy 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 imthefe
Parts of the World till the Days of Copernmicus. The
Order of the Celeftial Lights as to their Situation, ac-
cording to this Hypothefis, is reprefented, Figi 2. But
‘dince by the Help of Telefcopes, the Phafes of Venus
'-_'md Mercury have been difcovered, this Hypothefis is
rejected, as not confiftent therewith. I pafls by the
'Fgutycfcs, and feveral other Particulars juftly bla'me-
able in this Hypothefis. :

Copernicus, whowas Bornin 1473 at Thorp, a Town

'©f Polith Prufia, perceiving the feveral Exceptions
| B 2 thﬂt
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can is now generally received by the
more learned in Affronomy, as the moft
probable Hypothefis: foraimuch as it
not only agrees with the Celeftial
‘Phenomena, but alfo cxplains the Mo-

tions

that the Ptolemaick Hypothefis was juitly liable to, not
only revived the old Hypothefis of Philolans, (which
Cardinal C#f2 had moved and defended fometime be-
fore him,) butalo went fo far as to illufirate how the
Celeftial Phanomena might be very well folved there-
by; infomuch that this Hypothefis began prefently af-
ter to be embraced by many, if not by moft, of the
more Learned Affronomers, and from the principal
Reviver of it, Copernicus, to be called the Copernican
Hypothefis. The Explication of this takes up great

Part of this Treatife. To this belongs Fig. 1.

The Tychonick Hypothefis is fo called from Tyche
Brahe. 2 noble Dane, who lived in the latter part of
the fixteenth Century, and is famous for his Aftrono-
mical Obfervations at Uransburg, (a Caftle built by
him in the Ifland Weer or Huenain Denmark, and by
him called by this Name, as importing the Tower or
Caftle of Heaven.) This great Perfon and Aftrono-
mer, though heapproved of the Copernican Hypothefis
in rejecting the Epicycles, and other fuperfluous and
erroneous Particulars of the Prolemaick Hypothefis, yet
could not reconcile himfelf to the Motion of the Earth,
and the Sun’s ftanding ftill, both afferted by Coperni-
e#s. Hereupon he fet himfelf to contiive a new Way

- forfolvingthe Celeftial Phenomena, whereby he might

avoid what was culpable in the Prolemaick Hypothefis,

and yer fuill retain the Motion of the Sun round the

Earth, as roundthe Center of the World. To this his

Hypothefis appertains, Fig. 3.

_ The Semi-tychonick Hypothefis is fo ftiled, as agree-

ing with the Tychonick, excepting only in this, that
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 fhew,
how the Celeftial Phanomena, at leaft
the more remarkable of them, may
be folved according to this Hypothe-

whereas the Tychonick makes the Earth to have no Mo-
tion at all, the Semi-rychonick makes it to move round
its own Axis, and f{o agrees therein with the Copermi-
can. But though the TIychonick and Semi-tychonick
Hypothefis were both defigned as Correétions of the
Copernican, yetthe Generality of the more Learned in
Affronomy do lill prefer the Copernican as the moft
probable, and that for the Reafon above-mentioned
in {hort, and to be more largely infited on and ex-
plained in the Annotations next following.

(*) Thefe two Propofitions, wiz. Fruftra fir per plu-
ra, quod fieri poteff per pauciora: aud Naturanibil agit
fruftra, being fo evident to Reafon, as by L.ogicians
and Philofophers to be efteemed 4xioms, 1. €. unque-
ftionable Truths; 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 the Celeftial Phenomena arile, after
the moff fimple (or uncompounded) and wziforms Man-
ner; that is, which adjufts the faid Motions to the
feweft Laws and Principles. But herein the Copernican
Hypothefis excells all the reft, forafmueh as according
thereto, all the Bodies, on whofe Motion depend the
Celeftial Phanomena, are retained in their proper
Orbits by the fingle Principle of Gravity, and move in
their Orvits according to one general Rule, or Law of
Motion. Of which fee more in Chap. 1.

Bl {is.
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The INTRODUCT 10N,

fis. And in order hereunto it will be
requifite to begin with laying before
the Reader the Copernican (*) Syftem,
i. e. 1n what Order the {everal Bodies,
whereon depend the Celeftial Phenome-
na, are placed with Relpeét one to the
other, according to this Hypothefis.

=

(* The Word Syflern is borrowed from the Greek
Tongue, wherein it denotes that Frame or Model
which arifes from placing {everal Things tegether, it
being a Derivative of the Verb owisnm, to pwr of
place together.

CHAP.
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G HaA Bhsl
Of the CoPERNICAN SYSTEM 7z Chap L
general. il
HE Copernican Syftem is repre- 1.

fented, Fig. 1. where the Sun ”’1”“*
is placed in the Center, and f{uppofed it
never towmoye -out of it, but only to
move thercin round its own (¥) Axis,
from Weft to Eaft, in the Space of a-
bout 25 Days. This Motion of the Sun
round its Axzs is inferred from the
Obfervations made of the Spots of the
Sun.

Round therSan;'  as the Centet of = 2.
their Orbits, move fix Spherical Bo- The Place
dies in this Order and Time, wiz. :)}:ﬂjferﬁuu;;
Mercury next to the Sum, in about #heEarth,
three Months s Fenus nexc to Mercury, ;‘ftffﬁd
in about feven Months and an Half ; Satam;
after that the Earth in a Year; then 40%er,
Mars in about two Years; then Fupz- Times,

ter in twelve Years; and outermoft

.

(*) See Chap. 3. &1 5. and the Note thera
B 4 of
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Chap. L.
b

3.
Of th
Moon,
and the
Satellites
of Jupiter
and Sae
turh.

Of the COPERNICAN

of all Sarurrm in about thirty Years.
Thefe are refpe@tively denoted, Fig. 1.
by their proper Characters.

As the forementioned fix Bodies
move round the Suz, fo round three
of them move other Bodies; wzz.
round the Earth moves the Mooz in
about 27 Days, 8 Hours; round Fu-

piter move four, and round JSaturn

move five Bodies, called refpeitively
the (%) Sazellites of Fupiter and Saturn.
Of the Saiellites of Fupiter, the inner-
moft moves round Fupiter in 1 Day,

18 Hours; the fecond in 3 Days,

and a little more than Half a Day j
the third in 7 Days, 4 Hours; the
fourth and outmoft in fixteen Days, 18
Hours. Of the Satellites of Saturn,
the inmoft moves round Safurrn in 1
Day, 21 Hours ; the fecond in 2
Days, 18 Hours; the third in 4 Days,
and a little more than half a Day;
the fourth in almoft 16 Days; and
the fifth in 79 Days, 8 Hours.

e

e

(*) They are fo called, as attending Fupirer and

Saturn, as a Prince is attended By his Sarellites or
Life-guard.

All



SYSTEM #n general. 9

All the Bodies afore-mentioned, ex- Chﬂ;{;b
cept the Sum, are called (¥) Planets, m“;
(which Word in the Greek Language plapes,
denotes Wanderers) forafmuch as ne- el
ver keeping for any Time the fame ﬁ’ﬁ?}éﬂ_
Diftance or Situation one to the other, guilbedin-
they may be faid to be always Strag- ;ﬁg‘f“’
gling or Wandring from one another. condary. °
And becaufe the Mpon and the Sarel-
lites of Fupzzer and Saturn are Planets
of Planets, hence they arc diftinguifh-
ed by the Name of fecondary Planets,
and the other f{ix Planets agrecably
thereto are diftinguithed by the Name
- of primary ‘Planets. |

The Diftance of the primary Pla- _ s
nets from the d#zm, is much the fame ﬁ;g‘; -
as is exprefled, Fig. 1. For dividing she pri-
thersDiftance - of < the: Earth from. theé WAty Ple
Sun into ten DParts, the Diftance of f;i‘g’:f;”’
Mercury from the Suz is almoft four
fuch Parts, of Venus {cven, of Mars
fifteen, of Fupiter fitty-two, and of

Saturn ninety-five,

e

(*) Whereas the Planets are commonly reckoned

Jeven, this is according to the Prolemaick Syftem,
Fig. 2.

And
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Chap. I.

b e
6.

The Di-
ftance of
‘#he fecon-
dary Pla-
nets from
#heir Pri-

mary.

-
The Moti-
onof all
the pla-
natsis re-
gulated
after an
uniform
Manner.

Of the COPERNICAN

And as to the Diftance of the fe-
condary Planets from their primary
refpectively, it is eftcemed to be fuch
as this; wiz. the Diftance of the
Moon from the Earth to be about 6o
Semi-diameters ‘of the Earth.  The
inmoft Satelles of Fupiter is cfteemed

to be diftant ‘s Semi-diamecters of
Fupiter from the Center of Fupiter;

the fecond Sarelles it efteemed to be
diftant 9 of the fame Semi-diameters s
the thitd 142 fuch Semi-diameters ;
and the fourth 2% Semi-diameters.
In like manner the Diftance of the
inmoft Satelles of Saturn from the
Center of Saturn is reckoned to be
4% Semi-diameters of JSaturms; the
diftance of the fecond to be i fuch
Semi-diameters of the third, 8 Semi-
diamecters ; of the fourth, 18; of the
fifth, s4 Semi-diamerers of Szzurz.
The Realon of taking fuch particu-
lar Notice of the Diftance of the pri-
mary Planets from the Sun, and of
the fecondary Plancts from their re-
{pective Primary, is this, vzz. becaule
thefe feveral Diftances (as well as the
feveral Times, wherein the Planets,
whether Primary or Secondary, move
round their refpetive Orébits, and
' | - which
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which are therefore filed their Perio-
dical Times) are requifite to be known,
for the apprehending the Excellency
of the Copernican Syftem; according
to which the Motion of all the Pla-
nets, both Primary and Secondary,
are regulated by one general Law,
which is this:

The Squares of the Periodical Times
of téra% E::ﬁjgj }Tﬁzm’rs are one to
another, as the Cubes of their ‘Diftances
from r}:'m{ 2 -

Center of the ‘Primary.

Thus for Inftance as to the primary
Plancts, the Period of JSaturn is (ro-
tunde) 3o Ycars, of Fupiter 125 the
Squares of which Numbers are o900
and 144. The Diftance of Saturn
from the Sun is found by Obfervation
to be to the Diftance of Fuprter from
the Sun as about (¥) ¢ to 5, the Cubes
of which are 729 and 125. DBut the
Squares 9oo and 144 are very nearly
in the fame Ratze, as the Cubes 729
and 125. And the Ratio in this and

_(*) Namely the Diftance of Sarurn (asisabove, SefF.s.
obferved) from the Sun is 95, and of Fupirer 52, both
Diftances being meafured by the fame Meafure,

: the

II

Chap. L.
g

8.
The [ama
exempli-
fied as ¢o
the prima-
Iy Planets.
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the following Inftances would be
~ found more exa& were the Periods
and Diftances more exaltly exprefied
by Numbers. In like manner the Pe-
riod of the Earth is a little more than
four Times greater than the Period
of Mercury; and fo the Squares of
the Numbers exprefling thofe Periods
will' be almoft-as.17and 1. Andethe
Diffance of the Earth from the Sun
being divided into ten Parts, the Di-
ftance of Mercury from the Sun is
found by Obfervations to be (little
lefs than 4 fuch Parts, wviz.) 3 fuch
whole Parts, and o Tenths of ano-
ther, the Cubcs of which Numbers
(viz. 10 and 345) are 1o®o and ;9.
But it is obvious, that §7 is to 1,
much as 1000 to s9. And {o of the
other primary Planets.

As for the fecondary PIanCts,~ the
Periodical Times of the Sarellites of
Fupiter are (as is above, Sec?. 3. obferved)
pelpechvely ~as 1k, 38 P and 163,
and their Diftances are as 53, o, M,
and 25. But the Square of the Peric-
dical Time of the innermoft Satelles,
namely 3, is to 13 the Square of the
Periodical Time of the fecond Sarelles,
as 170 the Cube of the Diftance of

the
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the innermoft from the Center of Fu-
piter, to 736 the Cube of the Diftance
of the fecond from the fame Center.
Likewife 3 is to s1 the Square of the
Periodical Time of the third Sarelles,
as 170 to 2890 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 Sarelles, as 170
to 15800 the Cube of the Diftance of
the faid outermoft Satelles from the
Center of Fupiter. And the fame
holds good as to the Sazellites of Sa-
turn. But as to the Moon, it is not
applicable to her, foralmuch 'as fhe is
the only fecondary Planet, that moves
about rhe Earth.

From what has becn faid, evident-
ly appears, that the Periodical Moti-
ons of the Planets are performed uni-
formly, or are regulated by one ge-
neral Law. And {from hence it is de-
monftrated (*) by the Learned, that
the Planets are likewife retained in

' their

- (*) See Dr. Gregory (late Savilian Profeffor at Ox-
ford,) his Aftron. Phyf. and Geom. Elem. lib. 1, prop.
27, 28, 29, and Seft, 6. and 7. 1 fhall only obferve
. hete,

I3

Chap. 1.
YN

1O,
All the
Elanets
retained in
their own
Orbits &y
Gravity.
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LE% their proper Orbits after an uniforis
Manner, by one Sort of Force which
makes them tend to the Center of
their refpe&tive Orbits, aud is thence
called the Centripetal Force, or in one
Word, Gravity. And this is another
Particular, wherein appears the Excel-
lency of the Copernican Syftem above
any other ; forafmuch as this Syftem
may be preferved by Gravity alone,
uniformly propagated through the U-

pniverfe, whereas (*) all the other
~ Syftems require fome (one or more)
“ other Force, befides that of Gravi-

Al ty.

e All the Planets, Primary and Se-

3“}“‘*”-" condary, are Opacous Bodies, z. e.

dHELS YE= . :

scivetheir iuch as have no Light of their own,

Lightfrom but receive all their Light from the

“eSHE: Suns and fo for this, as well as other
Rcafons, are dccounted as f{o many
Dependants of the Sun. Whence the

hete, that any Body, when moved, will move uni-
formly in a ftraight Line, if not hindred. And a-
greeably any Planet would fly out of its Orbit into a
right Line, which is a Tangent to its Orbi¢, Was it not
hindered or pulled back and retained in its Gréir by
fome Centripetal Force, 7. e. by Gravity.

(*) See Greg. Aftron. Phy[. and Geoms. Elem. pag.
1L, 112,

Sun



SYsTEM in general.

Sun with thefe its Dependants make
up what is called the Solar Sy ftem, de-
fcribed, Fig. 1.

As for the other Celeftial Lights,
called the Fixed Stars, they are inde-
pendent of the Sun, as in other Re-
fpects, fo in refpect of Light ; foraf-
much as they receive not “their Light
from the Sun, but fhine with thcir
own Native Light. Hence they are
cftcemed to be, not only without this
our Solar Syftem, but as fo many Suns
themfelves, cach being placed in the
Center of fome fuch Syftem, as this our
Solar Syftem, and there fo fixed, asto
have no Motion, but round their own
Axis. They are {uppoled to be vaftly
diftant from this our Solar Syftem;
which is the Reafon that their Diftance
is taken no Notice of in the Dcﬁ:ripti-
on of the Copernican Syftem, Fig. 1.

Befides the Ccleftial Lights already
mentioned, there appear fometimes Co-
mets ; which is originally a Greek Word,
denoting in that Language as much as
Hairy. Thele Lights are called by the
Greeks, Hairy Stars, becaufe they fan-
cied the Streams of Light, which attend
fuch Stars, to refemble Hair. It is

found by Obfervations, that thefe Co-
' mets

r's

Chap. I.
r

Y.
Of the Fix~
ed Stars.

13,
of Co-
mets.



16
Chap. L.

14
The Orbits
of the Pla-
nets are

Elliptical.

Of the COPERNICAN

mets do (¥) pafs through the Planetary
Orbs of this our Solar Syftem; bur
whether they depend only on the Sun,
and fo belong only to this our Solar
Syftem, or whether they move in Cir-
cular or {uch like Lines, or whether
they are {fo much as durable Bodies, is
not yet difcovered. For which Reafons,
there is no Notice taken of them,
Fig. 1.

Before we conclude this Chapter con-
cerning the Copernzcan Syftem in gene-
ral, it {eems proper to obferve, that al-
though the Orébits whercin the Planets
move, are defcribed, Fzg. 1. asfo ma-
ny Circles, and may be well enough
conceived as fuch in many Refpe@s;
yet more f{trictly {peaking, they are not .
exaltly Circular, but EHiptical. ~And
the like.fis to be underftood as to the
Bodies of the ‘Planets themfelves, viz.
tho they are ufually calld in fhort
Spherical Bodies, yet exaltly {peaking
they are Elliptical or Oval Bodies; fuch
as the Moon is delcrib’d in the ‘Dranght
of the Eclipfe, 1715, publifh'd by that

—a

(*) Hence the Line Comet defcribes by its Motion,
is called its Trajestory,
moft
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moft eminent Aftronomer Dr Halley: Chap. 1.
From which it appears to what Accurate

-Skill in Aftronomy our Great Profeflors
thercof are now arrived.

Further it feems not improper to ob-  I5S.
{erve alfo here, that the fixed Stars being d”{; ’c'?:ﬁ:;‘
the moft remote of all the Celeftial Lights, Edcliptick.
and appearing to us as placed in one
Concave Sphere ; hence it is ufual to
denote the ‘Place of any of the inter-
mediate Celeftial Lights, by afligning
what Part of the Spherc of the fixed
Stars they appear to us to be 7z, or
more properly #under. And accordingly
it is ufual to diftinguifh that Tract of
the Sphere of the fixed Stars; under
which all the Planets do move, by the
Afterifms or Conftellations that lic in
that Tra&t; which being fancied to re-
prefent feveral Things, are therefore
called §7gms; and becaufe the Things
reprefented by them -arc moft of them
(¥) Zodia, or Animals, hence all this
Tract is ftiled the Zodiack. Now the
Oroit, wherein the Earth performs its
Annual Period (and which the Sun feems

q_—ll

(*) It is a Greek Word fignifying Animals ot Lis
Ning Crearirss

o

7 1o
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to move round cvery Year) runs under

Y™ the very Middle of the Zodiack ; whence

16.
Of the
Nodesof
#he Pla-
neis.

this middle Part of the Zodiack is of
fpecial Note in Aftromomy, and is there-
fore diftinguithed by a peculiar Name,
being called the (¥) Ecliptick. It, as
well as the whole Zodiack, is divided
into twelve Parts, diftinguifhed by the
Name of the Conlftellation or Sign, to
which each Part was formerly afligned.
The () Names of the faid Signs, toge-
ther with the Charalters whereby they
are denoted in fhort, are as follows,
VI,

o'k o] - o £
Aries, Taurwns, Gemini, Cancer, Leo, Virgo,
] m o VS o 3

Libra, Scorpio, Sagittarius, Capricornus, Aquzrins, Pifces.

Laftly, It feems proper here to ob-
{erve, that the Planets do not move in
Orbits, which exaétly run one over the
other, or are all contained in the {ame

(*) The Recafon of this Name, See Chap. 5. Seét.
i1,
(+) The Namesof the Signs are fomewhat different-
Ty expreffed in thefe two memorial Verfes, viz.

Signa, Aries, Taurus, Gemini, Cancer, Leo, Virgo,
Librag; Scorpms, Arcitenens, Caper, Amphoras Pifces.

Plane 3
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Plane; but their Oréits do all crofs one Chep.f:
another according to {everal Degrees of “™™
Inclination, or which is the {fame, the
Planes of their Orésts are varioufly in-
clined one to the other. Now the
Earth being that Planetary Body we live
on, hence the Plane of the Orést of the
Earth is taken by Aftronomers for the
Standard; and the Inclination of the
Planes of the Oréits of the other Pla-
nets is reckoned greater or lefs; as the
faid Planes incline more or lefs in re-
fpect to the Plane of the Earth’s Orbsz;
or (¥) (which comes to the fame) to the
Planc of the Ecliptick. The two Points,
wherein the Orédzt of any Planet crof
fes the Ecliptick, are called the Nodes
of that Planet. And thus much for the
Syftem of the World in general, and
fuch Particulars as relate to it in general.

(*) For th¢ Ecliptick is that Part of the Sphere of
the fixed Stars, which the Plane of the Earth’s Oré:z
produced thereto touches. So that the Eeliptick is
no other than the Extremity of the Plane of the Earth’s

OFbiz.

5 .. " i 'E_ﬂ- ey T
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Chap. 1. Of theDiurRNAL PHANOMENA ¢omt-
mon tothe CELESTIAL LIGHTS.

. ‘Aving in the foregoing Chapter
TheDiur- A e‘xpiaincd fo far forth as is fuf-
mlPhz- ficient to the Defign of this Treatife,
nomerd the Copermican Syftem in  general,
montothe nOw  proceed to explain agrecably
S thereunto the Phenomena of the Cele-
general. ftial Lights. I fhall bﬂgiﬂ with ex-

plaining the “Diurnal Phenomena com-
mon to them in general, wsz. their
Rifing, Setting, &rc.

5 Now thele Diurnal Phenomena of
They are  the Celeftial Lights may be folved by
:f,,gfﬁﬁm the Diurnal Revolution of the Earth,
Diwrnal 7. ¢. by one fingle Revolution of the
Revoluti- Farth round its own Axis in 24
onof the _. LR gy e L S : :
Esrsh. Bours. This is illuftrated Fzg. 4,

where the Circle PR TH denotes
the Earth; C the Center of the Earth,
thro’ which is to be conceiv'd to pafs
pcrpcmnms irly its Axzs, round which it
miakes its Diwrnal Revelution. P denotes
any, Place on the Earth; the Line EW,

that
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Of the DIURNAL PHANOMENA, ¢>r.  af

that Circle which bounds the Sight in Chap. IL.
the faid Place, and is by Aﬁrﬁmﬂmﬁ: UV
called the (¥) Horizons; E the Eaft
Point of the faid Horizon; W the
Weft: the Circde abecde f “denotes
the Circumference of the ‘Heavenss
the Circle S the Sun in the Heavens;
the Semicircle PR T, the calichtened
Hemifphere of the Earth, or that Half
of it which is oppolite to the Sun;
the Semicircle PHT, the darkened
Hemifphere of the Earth. Now the
Earth being fuppofed in this Situati-
on, and alfo to move round its Axis
towards the Sun; it is evident, that
the Place P of the Earth will juft 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 Eaft Point of it. The Earth ‘be-
ing moved round itsown Axts, {o as
that the Place P of the Earth, which
afore was under the Point 2 in the
Heavens, now is under the Point &;
it is evident, that the Horizon of the
faid Place P, will be now fo fituated,
as that the Sun will appear to a Spe-

(*) It is a Greek Word, denotingin that Tgngue
Jomewhat that bounds. ;
g &ator
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Chap.1. Qator at P, as afcended confiderably
VYN above E the Eaft End of the Horizon,
And while, by the Revolution of the
Earth round its Axis, the Place P
paffes from under the Point & in the
Heavens to the Point ¢, the Horizon
of the Place P will continually fink
lower and lower in Refpe&t of the
Sun, and fo the Sun will appear to
afcend higher and higher, till P is
come¢ under ¢, where the Sun will ap-
pear in its greateft Height above the
Horizon for that Day ; and fo it will
be Noon or Mid-Day . at the Place P
For the Earth moving on, as the
Place P pafles from under ¢ to 4, the
Weflt Point of its Horizon will afcend
higher and higher, and fo the Sun
will appear more and more to de-
{cend, as is reprefented by the Hori-
zon at the Point of the Earth under
@. The Place P being carried by the
Dinrnal Revolution of the Earth from
under & to under e, the Sun will then
appear juft on W the Weft Point of
the Horizon, and fo will appear to be
jult Setting. The Place P being come
under £, it will be then Mid-night:
there. Laftly, the Place P being come
round again under 2, it will be there
7 Sun-
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Sun-rifing again. And thus it has Chap.IL
been fhewn, that the fame Diurnal ¥
Phaenomena of the Sun will come to

pafs, if the Sun ftands ftill, and the

Earth move round its own Ax/s from

Welt to Eaft, or from under #, to

under 4, ¢, 4, &c. in the Heavens;

as arc commonly eftecemed to come to

pals by the Earth’s ftanding ftill, and

the Sun’s moving round it from Eaft

to Weft, or from ¢ to 4, 4, f, &c.

And that the fame holds good as to

any other Celeftial Light, and the

Earth, is obvious to fhew from Fig.

4, the Circle reprefenting the Sun be-

ing taken to denote any other Celefti-

al Light.

But now it being jultly received by 3.
Philofophers as an unqueftionable Truth, g‘.’f”ﬂ*‘*
: : ity of
that Nature works after the moft [im- heCoper-
ple and compendions Manner 5 it thence nican Sy-
follows, that the Solution of the Dzur- ,;:f‘;’,;:
nal ‘Phenomena by the Revolution of éliflied.
the Earth alone round its own Axis, is

much more agreeable to Nature, than
the Solution of the faid Phenomena
by the Revolution of «lf the feveral

Celeftial Lights round the Earth,
C 4 It
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Of the DIURNAL PHENOMENA

It remains only to obferve, that
whereas by the ‘Diurnal Revolution of
the Earth, all the feveral Celeftial
Lights feem to move in the Hea-
vens from. Eaft to Weft, hence this
feeming “Diurnal Motion of the Ce-
leftial Lights is called their (¥) com-
mon Motion, as being common to
all of them. Befides which all the
Celeftial Lights, but the Sun, have a

proper Motion s from which arife their

proper ‘Phenomena. As for the pro-
per ‘Phanomena of the Sun, they like-
wifc f{eem to arifc from the proper
Motion of the Sun, but are really pro-
duced by another Motion which the
Earth has, and wherecby it moves
round the Sun once every Year,
whence its called the Annual/ Motion

(*) The Diurnal Motion is aifo called Motus Pri-
smus, either becaufe it is ufually firf#f treated of, or
elfe becaufe it is fuppofed according to the Vulgar
or Prolemaick Syftem to be caufed by the Primum Mo-
&ile, which according to the faid Syftem is a Sphere
above the fixed Stars, carrying all the Celeftial Lights
along with it from Eaft to Weft. Whence the faid
Diurnal Motion is alfo called fomctimes Mozus Raptus.
in like manner the proper Motion is otherwife ftiled
Motns Secundus, in Contradiftinétion to the Diwrnal
Motion called Mozus Primus.

of
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of the Earth. Having therefore ex- Chap.II,
plained in this Chapter the Diurnal V™
and common ‘Phenomena of the Cele-

ftial Lights, I proceed to explain their

proper ‘Phanomena.

CHAP,
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chap. 111, Of the PRENOMEN A (commonly a-
A~ [iribed to the feeming Annual Motz-
on of the SUN, but rather) depending
on the real Annual Motion of the

EARTH.

1. Eing to explain in the next Place
s the Phaenomena proper to the fe-
per Phae- _ 4 : : ; :
nomenaor Veral Celeftial Lights, I begin with the

the Sun, proper Phanomena of the Sun; foraf-

iﬁ?’dﬁ’fi‘_ much as the Su#z is the principal Light
of that Syftem of the World, whercin
we arc placed.

3. Now thefe Phenomena of the Sun,
The feem which are vulgarly alcribed to the
g PIOPEt feeming Annual Motion of the Sunm,
Motionof may be folved by the Annual Motion
:f:ﬁg“;; of the Earth. In order whercunto it
the real . is firlt to be fhewn, that the Annual
Anmial  Motion of the Earth will caufe the
hkacib. Sun to appear to us, as if it had fuch

an Annual Motion, though it really
has no fuch Motion. And this is il--
luftrated F7g. 5, where the Suz is in

the
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the Center; the Circle next round it Chap. IIL
denotes the Orbit of the Earth, or ™Y
that Circular Line which the Center
of the Earth defcribes by its Annual
Motion; the outermoft Circle denotes
the Ecliptick, diftinguithed into its
12 Parts or Signs. Now {uppofing
the Earth to be at A, the Sum will
appcar to us to be at =3 and fuppo-
fing the Earth to move from A to B,
and fo to C, the Jun Will thereby ap-
pear to us to move from = to m, and
fience to 2, ' And in like' manfer,
by the Earth’s Motion along the Reft
of its own Orbir till it comes to A
again, the Suz will fecem to us to
move along the reft of the Ecliptick
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 ftill, will
feem to have the fame Annual Motion,
along the Ecliptick, as it would have,
if it really moved {o, and the Earth
ftood ftill.

Only ’tis remarkable, that whereas 3.
we commonly fay, the Sun is in = or 2% .OWer
Libra, when it is between us and Libra, to the coms
(and fo of any other Sign,) if we would ’??’f”}'ﬂw :
fpcak properly, and agrecably to the ;aihe
3 L natural
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Chap. I1I. narural Caufe of this (and fuch like)

oo N~ Phanomenon, we thould fay, that zhe

fuchor  Earth is then in v or Aries; forafmuch

g‘;‘{‘;i"‘ as the Earth in its real Motion is always

"7 in the Point of the Ecliptick oppofite
to that, wherein the duz appears to
be.

4 Having thewn that the Annnal Mo-
The Varie- tion of the Earth along the Heliptick
g{_a?;;w will make the Suz appear to us, as if
oc. how it had fuch an Awmwal Motion; 1 pro-
tobe ol-  ceed now to thew, how the Variety of
ved by the o R
Annual  Days and Nights as to their Length,
f;fjﬁf.f{ and rhe various Secafons of the Year,

(all commonly afcribed to the {eem-
ing Annual Motion of the Swz,) may
be folved by the Anmual Motion of
the Earth. And this is illuftrated Fig.
6 ; for the clearer Underftanding where-
of therc are to be premiled the follow-
ing Particulars.

5. - As the (*) Axis of "hL Earth (and
of the E- fo of the Sun, or any other Celeftial

B uns Body) is the very Mid Pt it,

Poles; s which conﬁ:qmmly pafles through its

alfo .-:rf the
Tmp1 o, Center, and is reprefented, ng 6,

(*) The right Line, round which Bodies or Cm:!:s

are conceived to move, are {o called in Allufion to the

Axis or Axle-tree of a Chariot or Cart-wheel. :
(whcrg
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(where' the Circle A Q BE reprefents Chap. I1L,
the Earth,) by the right Line AB; {0 pop, cir-
the .two Ends of any Axis are called cles, Equi-

its Poles, and confequently the two Fgg‘;l
]

Ends of the Axzs of the Earth are Solftitial
called the Poles of the Earth; which Points,
always pointing one Northwards, the e
other Southwards, hecnce the former

is called the North Pole, and is deno-

ted, Fzg. 6, by B; the latter is called :
the South Pole, and is denoted by A.
Between thefe Poles cach Point of the
Earth by its Diurnal Revolution docs
defcribe a Circle ;5 of which that,
which is in the very Middle between

the Poles, and is the greateft, is cal-

led the Equinoitial or Equator, (deno-

ted Fzz. 6, by EQ,) becaule when

the Suzm is in the Plane of this Equi-
moitial Circle, it is equal Day and
‘Night all over the World. And did

this Circle exaltly anfwer to, or run
along under the Fcliptick, there would

be equal Day and Night throughout

the Year all over the World.  But

the Equator crofling the Ec/iptick,
hence it is cqual Day and Night only
twice in the: Year, namely, when the

S#» appears in one of thofe two
®Points’ of the FEcliptick, where the

FE Equator
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Chap. Il Eguator crofics it, wiz. in the firfk

Degree of Arzes, and the firlt of Lz-
bra; which are therefore called the
two Equinoétial ‘Pornts ; and the Times
of the Year anfwering thereto, the
two Equinox’s, one the Vernal, the
other the Autumnal. Among the o-
ther Circles; which the feveral Points
of the Earth by its ‘Diurnal Revolution
defcribe between the two Poles of
the Earth, and which are all parallel
to the Eguator, 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 S#z feems to go direétly
over, when it is at its greateft Decli-
nation or Diftance from the FEqua-
tor, cither Northward or Southward.
Whence one' is called the Northern
Tropick, the other the Southern. And
becaufe when the Suz 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 ; and for the like Reafon
the Southern is otherwife filed the
Tropick of Capricorn. The Reafon
why both thefe Circles are called Z7o-

| IRt o picks

-
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picks, is becaufe the Sum appearing
then at his greateft refpective ( Nor-
thern or Southern) Declination or Di-
fltance from the Fguator, begins from
thence prefently to (*) twrn back a-
gain towards the Egquator. And be-
caufe the S#z in the firft Degree of
Cancer and Capricorn does as it were
make a Stand, going neither North-
ward nor Southward further from the
Eqguator, hence thefe two Points of the
Ecliptick are called the two Solftitial
Points; and thefe two Times of the
Year are called the two JSo/ffices, one
the Swummer, 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
Equator, or becaufe they on the Earth
() anfwer to thofe Circles in the

Heavens,

_ (*) The Greek: Verb reerw fignifies to turn; whence
is derived rpomixes denoting fomewhat from whence 2
Turn is made.,

(1) As every Point of the Earth by its real Digrnal:

Revolution, does really defcribe a Circle between the
tWo Poles of the Earth; fo the Sw», by its feeming
Diwrnal Revolution, does f{eemingly delcribe every

i Day

3r
Chap. I1L
w VN
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Chap. 11. Heavens, which the (*) Poles of the
Ecliptick {feem to defcribe by the ap-
parent “Dzurnal Motion of the Hea-
vens. Hence thefe “Polar Circles are
juft as far diftant from their refpe-
&ive Poles of the Equinoitial, as arc
the Tropicks from the Equinoétial, viz.
23+ Degrees, this being the Meafure
of the Angle, which the Planes of the
Equator and Ecliptick make by their
mutual Inclination. Thefe Polar Cir-
cles do bound thofe Tralts of the
Earth, where it is Day or Night du-
ring more or fewer whole ‘Diurnal
Revolutions of the Earth, or for 24

Day a Circle, direétly anfwering in the Heavens to
that Circle on the Earth, to which the swz is that
Day Vertical. Hence there are ufually conceived im
the Heavens, Equinoftial and Tropical Circles, which
direétly anfwer to the like Terreffzal Circles.

(*) As the Earth, Sun, and all the other Celeftial
Bodies are faid to have their refpeive Axes; fo the.
Aftronomical Circles (viz. Ecliptick, Horizon, &C.)
are conceived by Aftronomers to have their refpe-
&tive Axes; each of which is conceived to be a right
Line pafiing through the Center of the faid Circles,
fo as to be perpendicular to their refpeétive Planes :
And the Extremities of any fuch dxis is likewife cal-
led the Pele of the Circle, to which the faid 4xis be=
longs. And confequently (the 4xis being always per~
pendicular to the Plane) the Poles of any Circle are
a%ways diftant, tach oo Degrees from the faid Cir-
cle.

§011r9
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‘Hours and upwards together.  Of Chap. 11
‘thele ‘Polar Circles, one is termed the N
(¥) Arétick or northern Polar Circle,
as becing nigh the Aréfick or north
Pole of the FEguator, and the other
for the like Reafon is termed the An-
¢arflick or fouthern Polar Circle. The
former is denoted I7g. 6, by the cir-
cular Line KL, the latter by FG. It
only remains to obferve, that the
Sun (or any other Celeftial Light) will
appear to be vertical to that Point of
the Earth, where a right Line drawn
from the Center of the Suz (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 Capricorr or at
8, the Swn will appear to be verti-
cal to the northern Terreftrial Tropick
or TC, becaufe a right Line drawn
from S to v&, will crofs the Surface of
the Earth ar T. So when the Earth
iIs at v, the Sum will appear vertical

—

(*) The north Peole of the Eguator is called others
wile the Arffick, becaufe it is near the Conftellations
called the great and little Bears; the Greek Word
“Aper®- fignifying 4 Bear; and hence the fouthern
Pole is fliled the Anrarctick, as being oppofit¢ to the

wAritick,
B D to
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Chap. 11l to the Terreftrial Eguator or E Q,
becaufe a right Line drawn from S to
v will crofs the Surface of the Earth
in a Point of EQ; for in this Pofi-
tion of the Earth the Line S v is
to be conceived perpendicular to the
Axis A B. Thefe Particulars being
premifed and apprehended, it will be
eafy to apprehend how the various
Length of Day and Night, and the
various Seafons of the Year arc pro-
duced by the Amunal Motion of the
Earth.

6. Suppofe then the Earth to be at =,
TheVer- the Sum (as is afore obferved, J§eé?.
:gﬁg‘fi‘ 3.) will appear at v, and fo in one
plainedby Of the Egurmoltial Points, and in the
ﬁ;ﬁf}f;l Middle between the Poles of the
shegarsp, Earth A and B; and confequently

will enlighten from Pole to Pole,
that Hemifphere of the Earth which
is oppofite to” it. Whence Half of
the Terreftrial Fguator EQ, 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 (foraflmuch as it lies either in
the Terreftrial Eguator, or fome Pa:
gallel to 1t) being carried round the

- Aus,



of the SUN.

ner by the “Diurmal Motion of the
Earth, will be as long in the Light,
@as in the Dark, 7. e¢. the Day and
‘Night will be then egual all over the

“Earth.
. The Earth being moved by its Axn-

wral Motion from = to v, the Sum 1% Reas
f nof the

appears then to us to be in %, where Daysbeing

s dits greateft Declination northward. l‘gng;‘;iﬂ*

35
#Axis, of the Earth in an uniform Man- Chap. IIL;

And thc Sun being in this Situation, mer Sol-

‘tis evident, that the Rays of the Sum, fice.

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
Tract of the Earth within the north
Polar Circle KL, at this Time of the
Year cnjoys Day-light throughout
the whole Diurnal Revolution of the
Earth; and on the contrary, that it
is continual Night throughout the
whole ‘Diurnal Revolutionof the Earth,
in the Tra& of the Earth lying within
the fouth Polar Circle FG. It fol-
lows alfo, that the greater Portions
of the Parallels to the Eqmzmr, which

between the Eguator and northern

¢
%ﬁlar Circle, have the Light of the
D 2 Sﬂ?ﬁi

S
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Chap. 1IL. §yz 5 but the greater Portions of fuch
Parallels, as lic between the Egquator
and fouthern “Polar Circle, have not
the Light of the Suz; 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 exaétly onc Half of the Equator
always enlightened; and the other
not. And hence it 1s, that in this
Pofition of the Earth-in the firft of
Capricorn, when the Sun {cems to be
in the oppofite, wiz. firft 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-
clt, and the Nights longeft, and {o it
is there Winter. And the longeft
Day is fo much the longer, as the
Place is more remote from the Egua-
for. But to fuch as live on the Ter-
refirial Eguator it {clf, Day and Night
are now, and throughout the whole'
Year, ¢qual one to the other, for the
Reafon above-mentioned. '
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The Earth moving from ¥ to v,
the Sun will {feem to move from & to
=, and fo will appear in the Celeftial
Eguator, and make Day and Night
€qual, as when the Earth was at the
oppofitec Point =, for the like Rea.
fons. In like manner the Earth mo-
ving from v to &, the Suz will {eem
to move from = to v?, where it is in
ats greateft fouthern Declination. © And
iconfequently at this Time of the
Year, the like Phenomena will happen
to the Inhabitants of the {outhern
Hemifphere of the Earth, as happencd
to thofe of the northern Hemifphere,
when the Earth was in v8 5 and the
like Phenomena will be in the nor-
thern Hemifphere, as were afore in the
Southern.

Having thus fhewn, that the fame
Phanomena, as to the Length of Day
and Night, and {o as to the various
Scaflons of the Year, will arife from
the Annual Motion of the Earth round
the Ecliptick, as from that of the Sum,
at the four Cardinal Points of the Ec-
biptick, viz. the two Equinoitial, and
the two Solftitial Points; it is obvi-
ous, that the fame Phenomena will
likewifc happen at any the intermed:-

37
Chap. III.

8

Tke Au-
tumnal E-
quinox,
and the
Reafon of
the Days
being
{horteft 4z
rf.u’ Mﬂu.r
Solflice,
explained.

9.
The Solu-
tionof the
like refpe-
cfive Phee-
nomenaas
iie inter-
mediate
Points of
the Eclip-
tick, is
eafily to be
inferred
fromwhat -
bas ﬁ*ﬁu:

3 ﬂf{: j'x?l'-’-!r.
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Chap. 111, wte Points of the Ecliptick, from the |
VY™ Motion of the one as well as of the

10,
0 the dif-
ferent Di-
ftance of
the Sun
from the
Earth,its
[eemin
;liﬂ'ereit
Magni-
tude,”and
different
Rate of
Motien.

other, as to the Increafe and Decreafe
of Day and Night, and confequently
as to the Difference of Scafons.

As the different Length of Day and
Night,” and the different Scafons at
different Times of the Year arc “Phe-
nomena, which cfcape no one’s Obfer-
vation, and have been already ac-
counted for; fo there are other Phe-
nomena of the Sun, which are not fo
eafily to be obferved, and therefore
are taken Notice of oanly by the more
curious in thefe Matters. Such is the
different “Diftance of the Sun from the
Earth at different Parts of the Year;
as alfo its appearing of a different
Magnitude, and its {eeming to move
at a different Rate. For as the Sum's
Diameter appears lefler about the
Middle of *fume, and greater about
the Middlc of ‘December, (o the Sun is
more diftant from us in our Summer,
than in our Winter; and alfo {cems |
to move f{lower in the former, than.
in the latter; infomuch that it takes
up about eight Days more in its feem-
ing to pals from the Vernal to the
Auntumnal Equinox, than in its feem-

| | ing

k
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ing to pafs from the Autwmnal to the Chap. IIL
Vernal; although in both Intervals ~ V™7
of Time it feems to pafs over but an
equal Poition of the Ecliptick, name-
ly, juft Half. Thefc Phenomenaz of
the dun, as they depend one on the
other, fo may be all folved by the
Annual Motion of the Earth, in an
Ellptical Orbit, round the Sun placed
in onc of the (*) Focus’s of the El-
lipfis, as is illuftrated, Fig. 7, Mherg
the Circle reprelents the FEclptick,
the Ellipfis reprefents the Ordir of the
Earth, S the Su» placed in one of the
Focus's of the faid Ellipfic. Now
about the Middle of ‘fume 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 Orbiz,
that is, at its (V) Apheliume or greateft
Diftance from the Jd#z; whence the
Sun

(*) In Fig. 6. the Sun is placed in the Center, not
one of the Focus's, only for more Conveniency {ake in
drawing the Figure. It may be eafily conceived to be
in the Focus next to the Sign of %, where it ought
to be flrictly. o
 (+) What is here called the Aphdliam and Perihels-

#m, is by {uch, as follow the Hypothelis of the Swn's
: : D4 real



40  Of the ANNUAL PHANOMENA

Chap. IIL. §yp appears then lels to us. Aboutr
“VN the Middle of December, the Sun ap-
~ pears to us in the Beginning of ‘Capri-
corm, and confequently the Earth is
then in the Beginning of Cancer, that
is, at the point P of its Elliptical Or-
bit, and fo at its Perihelium, or leaft
Diftance from the 8wz ; which there-
forc appears to us then greater. Fur-
ther, as the Line drawn from <+ to
2= through the Center of the Sum S,
divides the FEcliptick into two Halves,
{o it uncqually divides the Oréiz of
the Earth; the greater Segment where-
of anfwers to the {ix Signs of the
Ecliptick, which the Earth paflfes un-
der between the Vernal and Autumnai
Equinox; and the leffer Segment an-
fwers to the other fix Signs of the

— e

real Annual Motion, called the Apogee and Perigec ;
and thefe fuppofe the Suz to move A#zznally round the
Earth in an Eccentrical Circle, which comes much to
the fame as an Elliptical Orbir. The Aphelium and
Peribelium are not always in the fame Points of the
Ecligrick, but move a little and a little forwards ac-
cording to the Series of the Signs. The former is at
prefent reckoned about the 7th Degree of Capricors,,
and the latter about the 7th Degree of Cancer. They
are both Words derived from the Greek Language,
and therein of the Importance above fpecified.

a : ; | .Et”ﬁﬁfff%;
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Ecliptick, which the Earth paffes un- Chap I
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 leffer, the JSzm f{ccms

to take up more Time, and confe-
quently to move more flowly, in
pafling along the fix Signs of the Eclip-

tick, which it {feems to pafs thro’ between

the Vernal and Autumnal Equznox, than

it does in pafling along the other fix

Signs of the Ecliptick, which it feems to

pafs thro’ between the Autumnal and
Vernal Equinox.

As the Time of the Earth’s Awnual 11.

Motion from any Point of the Fclip- The Time

of the
tick to the famc again, is computed ¢, .

365 Days, s Hours, and 49 Minutes; Annual
fo the Time of the Earth’'s Motion i"}":j;”g;"
from the Vernal to the Autumnal lar Year.
 Equinox, is computed 186 Days, be-

fides fome odd Hours and Minutes;

and from the Autumnal FEgauinox to

~the Vernal 178 Days, belides fome

odd Hours and Minutes. So that the
Difference between thefe two Inter-

vals of Time is (as dfore has been

obferved) about cight Days.

Bur
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Chap. Il But there are two Difficulties, which
are to be removed. One is in refe-
The sun, Tence to what has been faid concern-
whyhotter ing the Sua’s being more diftant from
Sumor  the Earth in Summer than in Winter.
thaugh  For fince the Sun is the Fountain of
farher  Hear as well as Light to the Earth, it
from wus. g
may be asked, how it comes to pafs,
that the Suz is sotter to us in Summer
than in Winter; if {o be it be further
from us in the former than in the
latter. Now this Difhiculty will be
removed by confidering, that the Suz
(or any other Body of Fire) feels
more or lefs hot to us, not only as it
is nearcr or further from us, but alfo
as its Rays come more or lefs directly
to us. Whence though the Swz be
farther from us in Summer than in
Winter, yet becaufe its Rays arc much
morc nearly perpendicular to us in
the former than in theslatter, there-
fore it is hotter to wus in the former
than in the latter Seafon. That the
Rays of the Suz fall more ncarly per-
pendicular, or more direitly 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 'Sghc
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Swn appears to be in the Beginning of Chap. IIL.
g, the dun is then in a perpendicular
Line to T, or the Rays of the Sun
then fall perpendicularly on the Ter-
reftrial Zropick T Cs and therefore,
although the ZEarth be about that
Time in its Aphelium or greateft Dif-
tance from the Swn, yet the Sux is
then hotteft to us in thefe Parts of
the Earth north of the faid Tropick.
But as the Earth moves from the Be-
ginning of v8 towards v and %, fo
the Perpendicular from the Swz to the
Earth moves from T towards M N
the Southern Tropick, fo that the Suz
is exaltly perpendigular to N M when
the Earth is in the firlt of %, or at
the Winter Solftice. Wherefore, al-
though the Earth be about that Time
in its Peribelium or lealt Diftance from
the Sun, yet the Sun is not then {o hot
to us, becaufe its Rays fall more ob-
liquely ; as is evident by fuppofing a
right Line drawn from the Suz to the
point T in that Pofition of the Earth
at %o,

The other Difficulty is in reference 13.
to the Annual Motion of the Earth  Tre
round its Orbiz. For fuch a Motion gopscor
fecems inconfiftent with the Earth’s placein
) s | retaining s Annusl
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Chap. Il geraining always the fame Situation in
6rbit,w;;.5. Refpe&t to the fixed Stars. But it is
it md’fgf to be known, that the Circle of the
E‘fl{;g{ 2 Earth's Orbst is fo very little in Re-
tothe  fpe€t of the Spherc of the fixed Stars,
EEE; °“that the Earth’s changing its Place in
refpe@ of the faid Orbit by its Annual Motion,
g;:rf“d makes no {enfible Change of the
~ Earth’s Situation in Refpett of the
fixed Stars. In whatever.Point of her
Annual Orbir the Earth is, its Axis
and Equator (being cach every where
Parallel to itfelf ) will, if produced,
fall on the {fame fixed Stars as to our
Senfe, or {o far forth as we can dif-
cern by our Sight ;5 and confequently
all the Reft of the fixed Stars (foraf-
- much as they retain the f{ame Situa-
tion among themfelves) will (+) re-
tain the fame Situation in Relpe&t of
the Celeftial Eguator and Poless the
Celeftial Eguator being always direétly
over the ZYerrefirial, and the Celef-
tial Poles being always dire@tly in a
right Line with the Poles of the

Earth.

Sf(l‘ﬂ Excepting the Change mentioned, . Chap. 7.
oft. .

Thefe
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Thefe Difhiculties being removed, Chap. Ik
the only Phenomenon which remains 1“4 ;
here to Dbe taken Notice of, is that gy
commonly called zhe Eclipfe of the of the Sun,

Sun, but which ought to bc called the }’fﬂj’f“f"

Eclipfe of the Earth. For the Word
Eclpfe does in the Greek Tongue fig-
nific a Deficiency; and it is “ufed in
this Cafe to fignify particularly that
Deficiency of Light, which feems in-
deed to us to be in the S#z, but in
reality is fuch ounly in Refpe of the
Earth. For the Suz is the Fountain
of Light to this our Solar Syftem; and
confequently not receiving its Light
by the Irradiation of any other Body
upop it, but having its Light in it
felf, cannot fuffer any fuch Defe& of
Light truly and really. Its Light may
indeed be intcrcepted or hindred from
coming to us by the Interpofition of
fome opacous Body between Us and
the S#n. But then it is the Earth, on
which we are, not the Swz, that is
deficient of Light, or n an Eclpfe;
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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Chap.1Il. pending on the Motion of the Moon, "

MY™ it will be requifite to fpeak firft of
that; after which I fhall in a diftinét
Chapter explain the Eclipfes both of
the Sun (as it is commonly called)
and alfo of the Moon.

CHAP.
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CHAP V.

Of the PR £NOMENA selating to the
Moon.,

' *-;:!:t

HE Moon is a fecondary Planet,

forafinuch as fhe moves round
the Earth primarily and immediately ;
and round the Sun only in a fecondary
Manner, wviz. as {he moves round the
~ Earth, whu:h moves round the Sun.

A Period or fingle Revolution of
the "Moon round the+Easth from any
Point of the Zodrack to the fame, is
called the Moon’s (¥) Tﬂ'ﬂadfmi Month
and confifts of 27 Days, 7 Hours, aid
3 Quarters. .

The Time from one Sywed or Con-
juntion of the Sun and Moon to
another, is called the Moon’s (*) §y-
nodical Month, and confifts of - 29
Days, 12: Hours. -

(**) The Wﬂl'di Par:ad and Synod are both of Greek
. Extradtion, the former denoting a geing Round 2
‘I‘hmg, the latter a Meering together of two or more

- Things.
The

Chap. IV,
W

38
The Moon,
afeconda-
1y Flanet.

2.
A Periodi=

cal Month,
what.

3.
A Synodi=
cal Month,
what.
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Chap.IV. The Reafon of the Synodical Month
"’4“_ 5 being fo much longer than the Perso- |
Thesy- décal, is illuftrated Fig. 8, where the
nodical Circle § denotes the Sun, the Circle
ﬂ}ﬁﬁng. T & the Orést of the Earth, T the
erthanthe Place of the Earth in the faid Orbit,
Periodical: o Circle M » the Orbit of the
Moon; M and 2 two {everal Places of
the Moon in her Orbit, the outcr-
moft and greateft Circle the Zodiack.
Now let the Earth T be {fuppoled in
the firlt of Lzbra, and the Moon tobe
in her Orézt at M (in a right Line
between the Earth and the Sun, and
fo) in Conjunétion with the Sun in
the firlt of Arzes. The Moon moving
thence Eaftward, or according to the
Series of the Signs, after 27 Days and
7 Hours and 45 Minutes, appears to
us again in the firlt of Aries; i. e.
at the point M of her own Oréit, in
the fecond Pofition of the Earth. For
in the mean while the Earth has allo
moved almoft a whole Sign Eaftward,
viz. almoft to the End of Lzbra. And
hence the Moon M, though come a-
gain to the fuftof Aries, is almoft a
whole Sign Weftward of the Sun. This
is reprefented by the two prick’d Lines,
whereof that from M (in the fecond

> | Pofition
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Pofition of the Earth to < reprefents Chap. IV*
how the Moon appcars then to us in i e
the Firlt of Aries, while the other

Line from s through S to the End

almoft of < reprefents how the Sun
appears at the fame Time to be almoft

out of Aries, and fo almoft a whole

Sign Eaftward of the Moon. Where-

fore the Moon muft ftill move fo much
further, w7z, from M to # in her

own Orbit, before fthe will be in Con-
jun&tion again with the Sun. In going

of which to overtake the Sun, is taken

up the Time, whereby the Symodical
Month exceeds the Periodical, viz. 2

Days, s Hours.

It is the Sywodical Month, which is 7.
principally made Ufe of in Computa- The Syno-
tion of Time. Forafmuch as the fe- iﬁ!ﬂa of
veral Parts of this Month are fen{ibly chief Res
to be diftinguithed by the feveral Pha- 5%
Jes or Appearances of the Moon, re-
fpettively belonging thereunto.

The feveral Phafes of the Moon ¢!
are accounted for thus. The Moon The feve
is conceived to be an opacous Body, ;;:E‘ﬁﬁi
2. e. a Body which receives its Light accounsed
from the Sun. It is alfo fpherical, fore
and confequently has always one Half
of it enlightened, namely, that Hemi-

E {phere
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Chap.IV. fphere which is towards the Sun.
Now  from this Hemifphere being
fcen by us, fometimes more, fometimes
lefs of it, arife the feveral Phafes
of the Moon; for the better Under-
ftanding whereof it is to be further
obferved, that although the Moon be
a {pherical Body, yet the enlightened
Portion of it, which is feen by us,
appears by Recalon of its Diftance as
if the Moon had a plain Surface. All
which is illuftrated, Fig. 9, where S
denotes the Sun, T the Earth, OTR
Part of the Earth’s Orbsr, ACK G the
Orbit of the Moon, on the feveral
more remarkable Points whereof, viz.
A, By €,-D; K, F,06, H; 15 tepte-
fented the Moon with its enlightened
and darkened Hemifphere; and at
each Point {o much of the enlightened
Hemifphere, as is within the Circle
ACKG, is feen by us; but it ap-
pears to us, not as it is there repre-
fented, (7. 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 refpeétively adjoining. This
being premifed, ’tis evident from the
faid Figure the oth, that the Moon

being
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being 4t A, all its enlightened Hemi- Chap,I¥:
fphere is towards the Earth, and feen ¥ V¥
by Us, whence the Moon appears
to us with a full Orb, (/. e. with 2
plain circular Surface all enlightened,)
which Phafis or Appearance is there-
fore ftiled the Fu/l Moon. The Moon
being moved to B, ‘’tis cvident, 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 Stin, and con-
fequently will appear gibbous. The
Moon being moved to C, jult Half
of its enlightened Hemifphere will be
towards the Earth, and {een by Us:
whence the Moon will appear then
with an half Oib, or with a femi-
circular Surface. The Moon being mo-
ved to D, a very little Portion of its
enlightened Hemifphere will be feen
by Us, and this will appear horned;
the Horns bending from the Sun, and

T

(*) Hence the Face of the Moon is called Difen:;
&3 refembling a flat round Difh.

E a | fo
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Chap.IV. fo (¥) weftward. The Moon being

come to K, nonc of its enlightened
Hemi{phere will be towards the Earth,
and fo the Moon will not be fecen by
us, and then it is faid to be New
Moon ; becaufe the Moon will a little
appear a-mew in F, and that again
horned, the Horns now likewife bend-
ing from the Sun, and fo (*¥) ealtward.
After which the Moon will appear at
G with an half Orb again, (as at C3)
and at H gibbous again, (as at B;) and
fo will proceed to A, where it will be
again Full Moon. And fo the Moon
will have undergone her feveral Pha-
fes 5 which though they fomewhat va-

" ry every Day, nay every Hour; yet are

ufually taken Notice of, and diftingui-
fhed only in the fore-mentioned Points.

(**) Hence the memorial Verfe,

Dextra cavum Vereris complebit, Lava Recentis, 1. €.
when the Horns or Hellow of the Moon appear Eaff-
ward, or on the lefr hand as we look at it, then the
Moon is Increafing ; and this Appearance of the Moon
is to be feen only in the Evening or former part of the
Night, a little afrer its change. But when the Horns
or Hollow of the Moon appear Weffward, or on the °
right hand as welook atit, thenthe Moon is Decreafing,
and this Appearance of the Moon is to be feen only in the
laeter part of the Night or sewards Morning, a little
before its Change.

Hence
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Hence the remarkable Phafes of the Chap. Iv.
Moon are five; whereof the two prin- v’\‘r
cipal are the New and the Fu// Moon. 1, ,,.

The threce other, wiz. the Gibbous, markable
Half, and Horned Moon, occur both {ﬁ"f;;;{;
between the New and Full Moon, and five.
alfo between the Full and New Moon 3
only in a different Order. Between the
New (which is alfo called the Change)
and the Full, the Mocon is firft horned,
then halved, and laftly gibbouss where-
as between ‘the Full and Change, fhe
is firlt Gibbous, then Halved, and laftly
Horned.

When the Moon is thus Horned, or g_
a little before and after the New Moon, Tke faint
(viz. when the Moon is at the Points ﬁﬁﬁ i
D and F,) befides its bright Horns, the feen in she
Moon has a faint Light, whereby all :‘f"‘:;.i{‘
the Reft of its Difcus is rendred dif= aon, 4
cernable. This faint Light has been ﬁ”’”ﬁ;
hought by fome to be the Moon’s Na- £;if -
ive proper Light; but is now general- Ciﬂﬂgﬂ
ly fuppofed by the learned in Aftrono- Ep;:;?dm
y to be no other than a Reflection arif.
f the Sun’s Rays upen the Moon,
he Earth’s Pofition being f{uch at
his Time, as very well {uits to fuch
A Reflettion, as may be feen, Fiz. o.
ind this Suppofition is rendered fhll
g E s L INOLE
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£hap. IV. more probable, becaufe that as foon as
the Moon is moved beyvond the Limits
of fuch a Refletion from the Earth,

the forementioned faint Light ceafes.
Q. What has been afore obferved of
Of the the Sun, is alfo abferved by the Curi-
Moon's A- 5 .
ogeeand OUs Of the Moon; namely, that in
Fcrigf-‘ﬂ: one Part of her Orbit fhe appears
e lefler, and (cateris paribus) flower; in
the oppofite Part bigger and fwifter,
Which Phenomena may be folved af-
ter the like manner, as are the like
Phenomena of the Sun; wiz. by the
Moon’s Motion in an elliptical Oréit,
having one. of its Focuss in the Cen.
ter of the Earth. Accordingly this
1ay be illuftrated by Fig. 7, fuppo-
fing the Ellipfis AP (which there re-
prefents the Oréit of the Earth) to re-
prefent the Ordit 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 Diftance from the
Earth, when the will appear leffer;
and P her Perigee or leaft Diftance,
when confequently fhe will appear
greater.  And becaufe fhe is longer in
pafling the greater Segment of her
Oréit between her Apogee and that Fo-
=
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cus of her Orbir, which is in the Cen- Chap. IV.
ter of the Earth, than the lefler Seg- V™
ment between the faid Focus -and hcr
Perigee s therefore the will appear to
move {lower, while fhe- pafics along
that Half of the Zodiack, which an-
{wers to the greater Segment of her
Orést; and {wifter, while fhe pafles
the other Half of the Zodiack, an-
{wering to the lefler Segment of her
Orbit. | -

Among the Phaenomena 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,

EQZ ™ QHAP.
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CH: A-RPF VWV
Chap.V. Of the EcrLipsesof the SUN and
e Mo oN.
1. HE Eclipfes of the Sun and
AnEclipfe Moon are here fpoken of toge-

3’;";;;‘;;, ther, becaule as they arife from like

what.  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 Ecliple of the Sun,
is in reality the Eclipie of the Earth.
Wherefore, the Earth and Moon be-
ing both opacous Bodies, which re-
ccive Light {rom 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;
juft as an Eclipfc of the Moon is a

(*) Chap. iii. Seft, 14

. g
Daﬁc;cnga
S g
g e s
R o
l\.:- !-,l;_
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ciency of Light in the Moon, by
he Earth’s coming between the Moon

d Sun, fo as to hinder the Rays of
¢ Sun from falling on the Moon.

Hence it is evident from Fig. o,
hat all Eclipfes of the Earth happen
t the Change of the Moon, becaufe
then only it is that the Moon comes

57
Chap. V,

.
Eclipfes of
the Sun
and Moon,
when bap-

between the Earth and the Sun; and 7™

all the Eclipfes of the Moon happen at
the Full of the Moon, becaufe then
only ’tis that the Earth can come be-
tween the Moon and the Sun.

It is to be thewn further, for what
Reafons there is not an Ecliple of the
Earth at every Change, but only at
Jfome certain Changes of the Moon ;
nor an Eclipfe of the Moon at every
Full, but only at jfome certain Full
Moons. It is then to be known, that
the Orébit of the Moon croffes the
Ecliptick, fo as to make an Angle of
§ Degrees Inclination. The Points
where the Moon crofles the Ecliptick,
are called the Nodes of the Moon, and
are denoted, Fig. 10, by thefe Chara-
&ters §2 and 9285 the former of which
is called zhe “Dragow's Head, the latter
the Dragon's Tail. The Moon crofies
the Eﬁ%ﬁck at the Dragon’s Head,
v when

3
Why not
ar every
Change or
Full of the
Moon, but
only at
fome cer~

tain Owmes,



58 Of the ECLIPSES

Chap. V. when fhe is entring on that Part of

' her Orbit, which inclines northward
from the FEcliptick; and fhe crofles
the Dragon’s Tail, when fhe is en-
tring on that Part of her Orézt, which
inclines Southward from the Ecliptick.
Now the Nodes being the only twe
Points, where the Moon crofles the
Ecliptick, hence there can be no E-
cliple of the Earth, but when the
Moon happens to Change in or near
one of the Nodes; becaule in this
Cafe only, the Moon at her Change
comes {o between the Earth and the
Sun, as to intcrcept the Rays of the
Sun, and keep them from the Earth.
And in like manner, there can be no
Eclipfe of the Mcon, but when the
Moon happens to be at Full, in or
near one of the Nodes ;5 becaufe in
this Cafec only, the Earth comes f{o
between the Moon and the Sun, as
to intercept and hinder the Rays of
the Sun from falling on the Moon.

3. In an Eclipfe of the Earth, the
The sha- Moon by intercepting the Rays of
:‘f}‘;‘;’i:’:ff‘ the Sun, cafts a Shadow on the Earth,
ﬁ,.f sen. And in an Eclipfc of the Moon, the
and Moon, Earth by intercepting the Rays of the

%’:;?f Sun, cafts a Shadow on the Mm?.
Thele
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Thefe Shadows are of a (}) conical C%
Figure, growing narrower and nar-
rower, the further they go from the
Earth and Moon, till at length they
end in a Point, and f{o ceafe. Were
'thefe Shadows, cither of a (*) cylin-
drical Figure, z. ¢. of an equal Thick-
nefs all along; or of a (*) conical
Figure, but inverted the other Way,
z. e. did they grow thicker and thick-
er, the further they are extended,
then they would be extended iz zznfi-
npitum. DBut now ’tis certain, that the
Shade of the Earth does not extend
to the Orbit of the primary Planct
Mars ; forafmuch as when the Earth
is directly between the Sun and Mars,
the - latter -is! not: eclipfed, as it
muflt necceflarily be, did the Shade of
the . Earth reach to the Oréif of
Mars.

It being thus demonftrable, that ;.
the Shadow of the Earth ends in a Thes
Point, before it comes to the Orbit of iﬁ;,‘ L
Mars; hence it is alfo demonftrable s 4 big
that the Sun is bigger than the Earth, g”* b

-r
ark |'

forafmuch as an opacous Body can't i he

E 1nL bass
the Moo

i i—

(+) As in Fig. 13.
(**) This is evident from Fig. 11, and 12,

caft
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Chap. V. caft fiuch a conical Shade, but when
* 7 it is lefler than the lucid Body, whofe
Rays it intercepts. For if the opa-
cous Body be cqual to the lucid Bo-
dy, then thc 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 iss 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-
monftrated to be bigger than the
Moon ; forafmuch as the Moon can
be totally Eclipfed. For this could
not be, was not the Cone of the
Earth’s Shadow, even in that Part of
it which the Moon pafies through in
a total Eclipfe, bigger than the Moon,
though it be lefler than the Earth it
{cif: what is here faid is illuftrated,
Fi!g = (1145 ol B T _

6. The Shadows of the Earth and
TheGreat- Moon being thus of a conical Fi-
aefs of an T : .
Ecliple de- SUrE, it is obvious that an Eclipfe
pendsin  cither of the Earth or of the Moon
e IE \ill be (cateris paribus) greater or

. - longer,
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onger, when the Moon is in her ?ﬁ_\w}&
ﬁgﬁf, than when the is in her A4po- moon's e-
gee. For the Moon if fhe be eclipfed ing in her
m her Peripee, meers with a thicker pfr?gg::w
Part of the Line of the Earth’s Sha-

fow, than if fhe be Eclipfed in her
dpogee; as is obvious from Fig. 13,

vhere the Line PP denotes the Moon’s %
2aflage through the Shadow in her |
Perigee, and the Line A A in her Apo-

ee. And in like manner, if the Earth

e eclipfed when the Moon is in her
Perigee, it meets with a thicker Part

)f the Cone of the Moon’s Shade,

han it does if it be eclipfed when

he Moon is in her Apoggees as is ob-

ious alfo from Fig. 13, taking the

sircle T to denote the Body of the

Moon; and the Line P P to denote

he Paflage of the Earth through the

thade of the Moon in her Perigee,

nd A A to denote the like in the Apo-

rée of the Moon. ¢

. But the Variety, that is obferved 7.
n Refpe¢t to the Greatnefs and du- f;’ﬁ ;’;’E‘
ration of Eclipfes, docs principally oon’s Di-
wwife from the Moon’s being then flance

L from her
nore or lefs diftant from a Node or Nodes.

he Ecliptick, Which fhall be illuf-
2 tr&ttd;
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Chap. V. firated, firft in reference to the Mooti
then in reference to the Earth.

3. An Eclipfe of the Moon, conﬁdé
:ﬁﬁrﬁpﬁ red as to 1ts Greatnefs, is cither Total,
Moon, To- When the whole Moon s ecllpfeda
- talor Par- of ‘Pgartial, when only a Part of it i
tial.

eclipfed. |

9. As to Daration, ~ cvery total Ea
4Cenmal clipfe holds longer than any partial
ﬂfj‘ﬁ :;f One. And, as fome partial Eclipfcs
what, ~ arc of longer Duration than other

Partial, fo fome total Eclipfes are of
longer Duration than other Total.
Such total Eclipfes, as arc of the
longeft Duration, happen when the
Moon is in a Node, and arc called
central Eclipfes, becaufe, as the Moon
pafies through that Seftion of the Cone
of the Earth’s Shadow, which meets
with the Oréir of the Moon, the Cen-
ter of the Moon pafles exactly through
the Center of the f{aid - Seftion uf
Shadow.

10. This is ﬂlu&rated, Lig. 14, whcr;n
# Centrdl the fhaded Circle reprefents the Sedi-

f‘f‘éﬂ:j‘ on aforc-mentioned of the Earth’s

Shadow; O M the Orbit of the Moon;
E C the Ecliptick. °Tis cvident, that
the Moon in this Cafe crofling a Dia-
meter of the fhaded Circle, makes the

lang_i:ﬁ"
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ngeft Stay fhe can make in the Sha-
ow of the Earth; and this Stay is
omputed about four Hours long.
hereof the Moon takes up onec Hour
om her Beginning to entcr into the
hadow, till fhe is quite immerged
erein ; two Hours more fhe con-
inues quite immerged, pafling on
hrough the Shadow; and the fourth
Hour is taken up from her firft Be-
rinning to come out of the Shadow,
ill the is got quite free of it. Whence
by the Way it appears, that the Wide-
1efs of the Shade is equal to about
hree Diameters of the Moon.

In Fig. 15, is reprefented a rotal,
but not-central Eclipfes which hap-
pens when the Moon meets with the
phadow of the Earth, though not at
i Node, yet at a {mall Diftance from
t. And as it is obvious from the
me Figure, that ecvery total, but
ot-central Eclipfe muft be of a fhorter
uration than a central, fo it is alfo
bvious that one total, but not-
entral Eclipfe will be longer than
nother, in Proportion to the Moon’s
rcater or lefs Diftance from a Node
at that Time.

In

62
Chap Vi

Ir.
A Total,’
but Not-
central E=
clipie of
the Moon.
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Chap. V. In Fig. 16. is reprefented a partial
(- Ecliple. And it is evident from th

4 partial famc Figure, that as any total Ecllpfc

Edpfeof muft be of longer Continuance than

the Moo any partial; fo one partial Eclipfe is
of longer Continunance than another,
accmdmfr as the Moon is then more
or lefs di&ant from a Node. It is
alfo obvious, that the longer a par-
tial Eclipfe is, fo much greater is it,
2. e. fo much greater Part of the
Moon is darkned or pafles through
the Shadow of the Earth. Hence it is
ufual to conceive the Moon’s Diame-
ter, as divided into twelve Parts, cal-
led Digits; by which the Greatnefs of
partial Eclipfes are mecafured 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.

13. In all thefe Ecliples of the Moon,
ofthePen- The enters the weftern Side of the
EE?E’:P Shadow with her eaftern Side ; and
sheMoon. {0 it is her weftern Side which laft

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

it
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it enters the thick Shadow it felf, and Chap. V:
Is quite darkened, it grows more and *
orc dim, as it comes necarer and

earer to the Shadow. Which Dim-

efs arifes from a Penumbra or Dusk-
(hnefs, which always attends fuch
hadows, and encompaffes them all
ound. Thus Fig. 17, TUMR re-
refents thé Shadow, (where comes
not any Part of the Sun’s Light,)
which is encompaffed 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 T U
ind M R the edges of the perfect
Shadow, becaufe the Rays of a lefler
Portion of the Sun, and fo fewer
Xays reach thither; and h‘:Is dim to-
wards TP and RN, where more
lays fall 5 and beyond which Limit,

il the Rays of the Sun have a frce
Eourfe. '

In fome Eclipfes the Moon quite 14
lifappears in the perfet Shadow. At TnEaMw:—#
sther Times fhe appears even in the ;‘:df o
Midft of the perfet Shadow, of a reddith
eddifh  Colour like a burnt Brick. jow
Which reddith Colour is fuppofed to jpys:.
wife from the Rays of the Sun, ei-

F . thier

—
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Chap. V. ther refratted in the Atmofphere 4
bout the Earth, or rcfleGted to the
‘Moon by Particles flying without the
Shadow of the Earth; or elfe to arife
from the Illumination of the Stars, or
all thefe Caules together.

rs. There happen moft Years two E-

Howma- clipfes of the Moon at leaft. For

ff!:’ ﬁf}ﬁ‘ there being two Nodes, wherein the

Moonufu- Moon crofles the Ecliptick, and which

ally happer move contrary to the Secrics of the

i R Signs, and the Earth going round the
Ecliptick every Year the other Way,
or according to the Series of the
Signs; hence it is obvious, that the
Earth muft meet the Moon’s Nodes
every Year. If thercfore it happens
then to be Full Moon, there muft be
a central Eclipfe. If it be not then
Full Moon,” but more than ten Days
(and more than fiftcen it cannot be)
¢ither. before or after a Full Moon 3
yet fo great is the Inclination of the
Moon’s Orbit to the Ecliptick, and fo

- great is the Thicknels of the Cone of
~the, Earth’s Shadow, that the Moon
will fcarce mifs going through fome
Part of the Shadows; and confequent-
ly: there will be at leaft a partial E-

clipfc,~ But if the Earth happens to
micet
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mieet a Node of the Moon on the ve- Chap. V:
ty Day of a New Moon, or onc or
two Days before or after, (which hap-
pens but {feldom) in this Cafe the Moor
will be far .enough to avoid the Sha-
dow of the Earth, both in the forego-
ing and alfo following Full Moon ;
and fo there will be no Eclipfe of the
Moon that half Year. And this may
fuffice in Relation to the Eclipfes of
the Moon. |

Proceced we now to the Eclipfes of 16.
the Earth, which are commonly cal- J”;E‘“Pﬂ
led Echpfcs of the Sun, forafmuch as%’f;t;?f:#
the Moon, which more or lefs covers Partial,
the Sun, being not feen by us; the
Dr:ﬁc:cncy of Lr:rht appears to our
Sight as in the Sun it fele. Whenee
an Eclipfe of the Sun is diftinguithed
alfo into a zotal Eclipﬂf? wherein the
Moon covers the whole Body of the
Sun .from us 5 and a partzal Ecliple,
wherein the Moon covers only a Part
of the Sun. _

But it is to be well obfetved, thit 17
although an Eclipfe of the Sun be in 2 Totl
reality an Eclipfc of the Earthj ytt:ﬁ:%ﬁu‘:f
what is called a zotal Eclipfe of the
Sun, is not to be conceived as in rea-

ht}' a total Eclipfe L?f the Earth; or
that
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Chap. V. 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 thec Moon is the whole
oppofite Hemilphere of the Moon.
The Rcafon 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-
pofitc 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, fo
as to hide the whole Sun from the
Inhabitants thereof 5 and confequent-
ly there will appear only to thefe a
Total Ecliplegof the Sun, whilft to the -
Inhabitants of the adjoining Traéts
BC, and DE, the Sun will appear to
be but partially Eclipfed; and beyond
thefe on each Side, there will be no
Eclipfe at all of the Sun, as is evident
from the fame Fig. 18. |

i3. The Moon moving from Weft to

b su»  Eaft, that is, from = through m to

:zf;}?;’;,_ 7, hence her eaftern Limb appears

clipfed, bur £O 1S firft to cover the weftern Limb

«very of the Sun. And when there is. a

@lrrwbrfh_ : TOtﬂl |
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Total Ecliple of the Sun, for the Time Chap. V.
that the Moon covers all the Sun from
us, it is {fo dark, as that fometimes the
Stars have appeared, and there has
been need of Candle-light. But then
this Darknefs lafts but a wvery little
While; for no fooner is the (*) Dit-
cus or Face of the Sun quite covered
by the Moon, but almoft prefently fome
Part of the faid Dilcus begins to be
nncovered again, and a very little Part
of it being fo uncovered gives a con-
fiderable Light. All which Particulars
relating to a Total Eclipfc of the Sun
were Actually exemplify’d here in Ezng-
Jand no longer than April 1715, and
again, thisprefent Year, May 11. 1724.

It happens fometimes, that a Cen- 19.
tral Eclipfe of the Sun is not a Total 4 central
Eclipfe; but about the Limb or Edge Ej::gf;f |
of the Moon, which looks like a black may benos
or dark Spot, may be feen the Limb #Towl.
of the Sun, which appears like a Cir-
cle of Light, as in Fig. 19. This is
occafioned by the Shadow of the
Moon being too fhort to reach quite

o —
i

(™) The Sun's Face is called its Difens, for the like

Reafon, as the Moon's Face is {o called, taken Notice
#f Chap, 4. Sect, 6.

E3 to
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Chap.V. to the Earth; and this Shortnefs of the

20.
Of the
WNumber

of Eclipfes
of the Sun

ina Year,

Moon’s Shadow may be occafioned,
cither by the Moon being in her Apo-

gee, or clfe by the Rays of the Sun,

which pafs by the Edge of the Moon,
being bent by Infletion, and fo fhort-
ening the Shade of the Moon.

The greateft Ecliple of the Sun
(wherein the Shadow of the Moon
pafics along the Middle of the Earth)
is, when the Moon happens to be in
a Node at the Moment of her Change.
If the be not far from a Node, the
Shadow of the Moon, or at leaft fome
Part of the Penumbra will fall on fome
Tract of the Earth, (as being large e-
nough,) and will there make a Total,
or at leaft partial Eclipfe. And in this
Refpet there are more Eclipfes of the
Sun, than of the Moon. But in Re-
fpett of any one given Place of the
Earth, there are much fewer vifible
Eclipfes of the Sun than of the Moon,
for the Shade of the Moon is lefler
than the Shade of the Earth; and con-
{cquently the former will not {o often
involve any given Place of the Earth,
as the latter will fome Part of the
Meop, b <7

&

-

b
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It remains now only to obferve, Chap. V.
that the Ecliptick is {o called, becaufe ¥ 7
all the forc-mentioned Eclipfes hap- 1, ip-
pen, only when the Moon is in or tick, wby
near 2 Node, 7. e. in or necar the/® “aWe:
Planc of the KEcliptick. And as all :
Eclipfes of the Sun and Moon happen
in the Eclptick, fo likewile do the
Eclipfcs of the other Plancts, of which
we come now to {peak.

L

F 4 CHAP,
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Chap.Vl. Of the PHEANOMENA of the prima-

W\ vy Planets, of SATURN, JUPI-
TER, MaRrs, VENUS, and MER-
CURY; as alfo of the feconda-
ry Planets, or the SATELLITES of
SATURN and JUPITER.

y. S there are five primary Planets
The pri- befides the Earth, f{o they are
mary Pla-.

ners difin- diftinguithed, by Realon of their
guifredin- Situation with Refpe® to the Earth,
noupell: yinto Inferiour and Swuperiour.  The
Inferiour, former are fuch as move between the
;;:;;J:R:;b: Earth and Sun, and are two, Fenus
Zarth, and Mercury ; the latter are fuch, as
' have the Oréit of the Earth between
the Sun and their own Orbzrs, and
thefe are three, Saturm, Fupiter, and
Mars. This with their refpe@ive Or-
der may be f{een, Fig. 1.

2. - Although both inferiour and {upe-
ff{g}b; riour Planets agree in this, that the
Difier.  Planes of their Orbits crofs the Plane
ence, of the Ecliptick; yet their different

Situation
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Of the PH ANOMEN A, &¢. ”3

Situation with Refpect to the Earth EEREI
occafions {omec Difference in the ., 2.
Phenomena refpeitively belonging to Phzno-

thcm. mecna.
I fhall begin with the inferior Pla- 3.
nets, ‘whole Orbits together with the Tﬁﬁ?ﬁﬁ*
‘Orbit of the Earth and Ecliptick arc ﬁ,ﬁl; ot
reprefented, Fzg. 20, namely, M % re- why:t ap-
prefents the Orbit of Mercury, V 2 of 57077

Venus, T the Earth in its Orboit T &, moveDi-
the outermoft Circle reprefents the £- }‘;ﬁf;m i
cliptick 5 the little Circle with S in the Backward,
Center reprefents the Sun. Now Fe- jf;ff‘
n#us moving in a lefler Oréit than the ftand fill.
Earth, but the fame Way, viz. from
Weft to Eaft; it is evident, that when
Venus is in DEF the more remote Part
of her Orbit from the Earth T, fhe will
appear to us in T to move according
to,t} o Series of the Signs, (vzz. from
ns o V8, &) and fo to move di-
rectly forward. When Venus is come
to G, from thence to H, the will ftill-
appcar to move dire€tly forward, but
flower than before; forafmuch as fhe
now moves as it were in a ftraight
Line towards T the Earth. As fhe
pafics beyond H through A to B,
jqmoving quicker than the Earth, fhe
will pals between the Earth and the

Sun,
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4
“Toe [e
#al Phafes

of 'Venus.

lefler.

Of the PHANOMENA

San, and will feem to us on the
Earth to move contrary to the Series
of the Signs, (wviz. from v$ to 2,)
and fo to have a refrograde Motion,
or to move backward. Between her
diret and retrograde Motion, wzs.
about H, fhe will appear fationary,
i, e. to ftand ftill; forafmuch “as the
right Lines then joining the Earth,
and FVenws will for {fome Time conti.
nue parallel.  And  in like manner
between her retrograde and dire&
Motion, wiz. about B, fhe will ap-
pear a fecond Time to ftand fRill.
From what has been faid ‘tis obvi-
ous, that Pemus when fhe is retro-
grade, as at A, is nearer the Earth,
and therefore feems biggers and on
the other hand when fhe is dire&, as
at E, fhe is more remote from the
Earth, and fo (cateris paribus) feems

The feveral Phafes of Venus, ac-
cording to her different Pofition with
Refpeit to the Earth, are reprefented
as they are in themfelves, Fig. 21.
Whence it is evident, that when Ve-
nus is at A, that is, moft retrograde
and neareft to the Earth, fhe does
not appear to us, her dark Face bé-

lﬂg
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ng towards us, and if fhe then hap-
ens to be in or near enough to a Node,
e will pafs direétly between the Earth
d Sun, and fo feem as a {pot in the
un. Otherwife, if fhe be far enough
rom a Node, fthe will go on one {ide
f the Sun, cither Northward or South-
ard. At B fhe will appecar horn-
ed, at C with an half Orb, at D gib-
us, and at E (where fhe moves
oft direttly, and is moft remote
rom the Earth) with a full Orbs
nlefs the be then in or ncar enough
o a Node, in which Cafes the will
¢ hid from us by the Sun. After
her Full, FVenus undergoes the fame
hafes as afore, only in an inverted
rder, till fhe comes to her Change
gain. As Fig. 21, reprefents the
everal Phafes of Femus, as they are
n themfelves; fo Fig. 22, reprefents
hem, as they appear to us on the
arth; the correfpondent Phafes being
enoted in both Figures by the fame
etters, A, B, C, &re.
Laftly, Venus moving round the
un at a leffer Diftance than the Earth
ocs, hence to us fhe appears as al-
ays accompanying the Sun; her
rcatelt Elongation or Diftance from

the
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Why Ve-
mlsuppmrs
always acs
company-
ing the
Sun; and
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Chap. V1. the Sun being about 45 Degrees, or a
w Sign and Half. When fhe appears
Phofpho- before the Sun in the Morning, and
i?;;-“”d fo docs as it were uther in Day-light,
perus,
ere. fhe is then called Phofphorus or Luci-
fer, or the Morning Star; when after
the Sun at Evening, then fhe is called
Hefperus or Ve jj?fr, or the Evening

Star.

6. What has been faid and illuftrated
Of the  concerning Penus, . is -alfo to be un-
Phano- 1o ’ :
menaof GcHtood in reference to the like Phe-
Mercury. momena of Mercury; only it muft be

confidered, that the Oréit of Mercury
being lefler than that of Venus, hence
Mercury never appears at fuch a Di-
ftance from the Sun, being never a
whole Sign diftant from it, and fo
very feldom to be feen. In like
manner, Mercury going round its Or-
bt in thorter Time than Penus does
her Orbir; hence the dire® Motions,
Stations, and Retrogradations of Mer-
cury will occur oftner, than thofe of
Penus.  And fo much may fuffice
for the two mfc:nour primary Pla-
nets.

7- As the Agreement between the
The A Phanomena of Vemus and Mercury a-
burwween Ilfcs from their being both inferiour

2 Planects
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| ! : Chap. V¥
anets to the Earth; fo a like Agree- %P VA

ent between the Phenomena Of the Phe-
ars, Fupiter and Saturn, arifes from Domenacf

g ; : the {upe-
eir being fuperiour Planets to the roy- f;,,-#_
arth. Aets, arifes "

Let then in Fijg. 23, T & repre- fﬁiﬁ‘éffb

nt the Orbit of the Earth, M & the marion.

)rbit of (any fuperiowr Planet, parti- 8.

alarly) Mars. 'Tis evident, that ff:*‘;ﬁ‘ e

ars will not appear to us always e Mars

ccompanying the Sun, (as do the in- 77745

rious Planets, Fenus and Mercury,) Diametri-

ut will appear fometimes as dia- Uy op-
. pofite z¢

wetrically oppofite to the Sun.  For i, sun.

‘hercas the Earth goes round its Or-

7z fooner, than Mars docs hiss ‘tis

bvious thar the Earth will fome-

mes be in the Middle between Mars

1d the Sun; for Inftance, while

fars is at M, the Earth may be at

Furthcr, {fuppofing Mars to be in 9.
[, and the Earth to be in B, Mars The/upers-

our Planer

il appear ftationary, for the Rea- Mars, why
m afligned, Seé?. 3, concerning the #P.ﬁfﬂr!

t
ket Phicnomena of - Venus. ©Asithe g
arth moves from B through C, D, ftill, fome-
. F, Gto H, Mars will appear to il
ove forward among the fixed Stars; ward,

[ometimes
it with this Dﬂ&rcnce; that he will S honn]

appear
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appear to move quicker, when he is
moft remote from the Earth, and in
Conjuné&tion with the Sun, (z. e. when
he and the Earth arc {o fituated, as is
reprefented Fig. 23, by fuppofing the
Earth to be in D E F, and Mars in of
about M,) and flower, when he is {o
ficnated with Refpet to the Earth,
as M is reprefented Fig. 23, to be
fitnated with Refpe&t to. either of the
two Segments of ' the Earth’s Orbiz,
B C or GH:. Whenever the Earth
has {fuch a 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,
or according to the Scries of the
Signs ; yet the Earth moves fafter,
and fo will overtake Mars,) the Pla-
net Mars will again appear to ftand
ftill. . And f{ome fhort Time after
will appear to go backward, or con-
trary to the Series of the Signs. For
the Earth, as it moves from H thro’
A to B, having overtook and gone
beyond Mars, will make Mars appear
to us to move contrary to the Series
of the Signs, or from % towards m,
&¢. And in this Situation Mars ap-

pears
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pears oppofite to the Sun, and alfo Chap. VL
greateft, becaufe it is then neareft to = ¢
the Earth. | ‘

The like Phenomena happen to Fu- 10.
peter and Saturn, {ave that the Retro- Jupiter

. ; < andsaturn
gadations of Jafurn are mote frequent bave she
than thofe of Fupiter, and of Fu- likefore-

‘ . mentioned
piter than thofe of Mars; forafmuch pheno.-
as the Earth docs oftner overtake Saz- ffnawﬂ&
turn than Fwupiter, and Fupiter than =
Mars.

*Tis obvious, that the Oréit of the 1tI.
Earth being ncarer the Sun than the gf’jﬁ#;{; ;
Orbits of the Superiour Planets, none our Planers
of thefe can hide the Sun from the /7 hide
Earth, But on the contrary, any of zusanyof
them may be hid by the Sun, whilethe E’I‘:ﬁi Fiay
faid Planet is direé, if it be but near e- ,;, ¢,,°
nough to a Node. _

Laftly. Saturn and Fupiter appear 12.
not to us with feveral Phafes, but Satumand

: - Jupiter,
always with a full Orb; forafmuch whyasppear
as that Hemifphere of each, which is always

¢ witha full
toward the Sun, and fo enlightened, 4,5
is alfo always toward the Earth, the
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 Safurn almoft ten Times
greater than that of the Earth from the
Sun.

But it is not {o as to Mars. For
the Diftance of Mars from the Sun
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 ({o much as fenfibly
appear to) be toward the Earth. In
Fig. 24. let T be the Place of the
Earth in its Orbit T &, and the Circle
A B C D denote the Orbit of Mars,
"Tis evident, that Mars being in A or
B, (that is, either in Conjunétion
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 at all feen ;
but Mars appears a little defeitive of
Light, in that Part of it which is
from the Sun, and f{o appears gib-
bous. And thus we have f{olved at
leaft the more remarkable ‘Phenomena,

e

(*) That is, as 1. to 10

both
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both of the inferiour and fuperiour Chap: V1.
primary Plancts. o
It remains only to add {fomew hat 14.
concerning the fecomdary Plancts, be- ﬁ‘;i”?
fides what has been faid of them, plter;nf
Chap. 1. And the firlt Particular that jcbnthieg
deferves Obfervation, is this, that the h;}ﬁ;’, 208
like Phenomena to thofe which hap- '
pen between the Earth and the Moon,
happen between Fupiter and Saturnm,
and their refpe&ive Satellites; foraf:
much as the faid Sarellites are no
other than fo many Moons in refpeét
to their refpettive primary Planet.
Hence, whenever cither primary Pla-
net fo comes between the Sun, and
any onc of its refpeltive Satellites, -as
to hinder the Rays of the Sun from
falling upon it, it {uffers an Eclipfe.
And on the other hand, whenever
any Satelles comes {o betweeh the Sun
and its primary Planet, as to inter-
cept the Sun’s Rays from its Primary;
the faid Primary undergoes an E-
clipfe. 1
The fecond Particulat worthy of 1I5.
Obfervation is the Phenomenon of Sa- % A
turn, which appears like an Annulus Anfeof
or Ring, encompaffing Saturn, as is St
reprefented F7g. 25.  From the vari-
G ous

b
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Chap. VI. ous DPofition of this Awnulus in re-

MY fpect of the Sun and the Obferver,
(it being opacous, like Saturm it felf))
arifes the feveral Phafes of (what they
cally the Anfe of Saturn, becaule
they appear like the two Handles of
a Cup, or the like. And this is fuffi-
cicnt to our prefent Defign, concern-
ing the inferiour and f{uperiour Pla-
nets, as alfo concerning the Satellites
of Fupiter and Saturn.”

CHAP.
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CHAP. VI

Of the PuaNOMENA of the fixed ciapvn,
STARS. s 00 B

Hﬁving fhewn how the Phanome- 1.
na of the Sun, and Moon, and Thefixed
; Stars not
planctary Stars may be folved, Wwe are e
to proceed next to the Solution of the Edlipfes.
Phanomena of the fixed Stars. And
thefe, not borrowing their Light from
the Sun, but fhining with their own
native Light, are thercfore not {ubjeét
to any fuch Deficiency of Light, as is
called an Eclipfe.

It is indeed obfetved of (*) fome 5
of the fixed Stars, that they do for a why fomi
certain Period appear, and then dif j’,f L

. . : oralime
appear. Which Phenomena is fiip- appear,
pofed ‘to arife from the faid Stars #?}d‘*‘”;‘r_
having fome Macule ot Spots, which ““?F*"
move round them in certain ‘Periods-
¢al Times: as the Spots of our Sun

arc obferved to move tound it. Nay,

*) Concetning fuch fixed Stars, fee Dr. Gregory’s
Afiron. Phy[. and Geom. Elem. Lib, 2. Prop.30.

G 2 it
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ChapVIL. it is thought, that thefe Spots do

3

fometimes grow {o great, as to quite
cover the Star to which they belong,
and {o to make it difappear altoge-
thers and that this is the Reafon,
that {everal fixed Stars obferved by
the Ancients, are now not to be {een.
And this Opinion 1is countenanced
by the Obfervations that have been
made, that fometimes a whole Year
togcther our Sun has fhone with a
more faint Light than at other Times;
this being f{uppofed to be caufed by
the Spots of our Sun being for that
Time grown greater than Ordinary.

As to the fixed Stars appecaring of

of the dif- different Magnitudes or Bignels to us,

Jerent

Magni-

this is afcribed vulgarly to their be-

tude of b ing really fome bigger than others.
fixed Stars. But the more learned in  Affronomy

refer this apparent Difference of Mag-
nitude only to their different Di-
ftances from us. As this Difference
of Diftance is fufficient ro make fome
appear bigger, fome lefler 5 f{o the
Diftance of rthe ncareft to us being
vaftly great, hence our Senfe of Vifi-
on cannot difcern the different Di-
ftances, and confequently they appear

to us as all placed in one and the
fame
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fame concave Sphere. By Recafon of Chap.VIL
their apparent different Magnitudes, S
they arc ufually diftinguihed into {fix
Clafles, being refpeitively called Stars

of the Firft, Second, &c. Magnitude.

As to the Rifing, Sctting, and Re- 4
volution of the fixed Stars round the The frem-
Earth once in 24 Hours, it has been #7gproper

. - Motion of
above oblerved, that thefe Phenomena 1h, fived
may bec folved by the diurmal Revolu- Stars very
tion of the Earth round its own Axis. %
But befides this apparent diurnal Mo-
tion, from Eaft to Well, the fixed Stars
{feem to have another Motion, where-
by they feem to move very flowly from
Weft to Eaft, or according to the Serics
of the Signs. This Motion is fo very
flow, that it is computed to require
about 25 or 26 thoufand Years for
the fixed Stars to {eem carried thereby
round the Heavens ; whence it is
ttiled () Awnus Magnus, or the
great Tear.

(1) 1t is alfo fliled .Anmus Platonicws, becaunfe the
Platonifts teach, that every fuch Period Things are
reltored to the fame State and Condition, as they
were fo many Years afore.

G 3 This
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Chap.VIL.  This Motion is commonly efteemed

as the real proper Motion of the fixed
The oper Stars.  But the more learned in 4frone-
Mosionof gy conceive the fixed Stars to have no
f;&;ﬁ"’;‘fﬁ {uch real Motion, as for other Reafons,
Real,bur {0 particularly for this, vzz. becaufe the

w9 ApPa- faid Motion of all the fixed Stars may
whenceiz be more {imply, and compendioufly

arifes.  {olved, by the bare changing of the
Places of the Eguinoétial Points. For
it comes to the fame, whether we fup-
pofe the Equinoétial Points to be un-
moveable, and the fixed Stars to move
forward according to the Series of the
Signs; or the fixed Stars to be unmove-
able, and the Eguinoifial Points to be
moved backward, or contrary to the
Series of the Signs. What has been
faid, is illuftrated, Fig. 26, where
v % = V8 reprefent the Orbit of the
Earth about the Sun, AEB the
Earth it felf, v and = the two Equi-
nofttal Polnts for any one Year. The
Earth moving forward again from =
through v8 towards v, the Plane of
the Terrcfirial Equator being produced,
will pafs through the Sun * at [v,]

"~ AP aafesl

*Naré, That thefe [v] [=] ftand for the
prick’d v and = in the Figure, the Types of which
could not be had in Time, I

| | before
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before that the Center of the Earth Chap.vir.
comes to v. And in like manner, ¥V ™
the Earth moving forward from =
through # to =, the Plane of her
Egquator being  produced, will pals
through the Sun at [27, before that the
Center of the Earth comes to =. But
the FEguinox will be then, when the
Sun is found in the Planc of the Ter-
reltrial Fguator; and thofc Points of
the KLicliptick are rightly clicemed the
Equinoétial Points, whercin the Sun
is feen at the two Equinoxes. Whereas,
therefore, + and = were the Egus-
noctial Points the lalt Year, the next
Year [ ] and [=] will be the Eguinoétial
Points ; and fo the Eguznoltial Points
will go backwards, confidered as to
{feveral Years. And by this Change
of the FEgquinoltial Yoints, a fixed Star
that keeps its Place at that Point of
the FEcliptick, which is denoted by v,
and where aforc was the vernal Aguz-
noltial Point, will now fcem to be mo-
ved forward from the vernal Eguinoétial
Point to [] as much as the interval
[+.3 Wherefore, this being the moflk
Simple, and confequently moft natural
Way of folving the ‘Phenomenon we are

fpeaking of, it is genecraily embraced
G 4 now

L =
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Chap.VIL now a-days. 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 crofles the Eclptick
a little fooner or forwarder than it
did the laft Year. Whence that which
is commonly called the proper Motion
of the fixed Stars, is now a-days ftiled
by the learned in Affronomy, the Pre-
ceffion or Anticipation of the Equino-
tial Points. '

5 It remains only to fet down the
The eve-  Conftellations, whereto the more re-
HIEIH;?;!IES markable of the fixed Stars are redu-
sowhich ced. It has been fhewn already,
themore  yhat are the twelve Conftellations or
remarka- ;
allefied Signs, whereby = are comprehended
Stars are  the fixed Stars that lie in the Zodiack.
redced. 10 refpe@ of which, the other Con-

ftellations are diftinguithed into north-
ern or fouthern.” The northern Con-
ftellations firt  diftinguithed by the
Antients, are the little Bear, the great
Bear, (or Charles-wain,) the Dragon,
Cepheus, Bootes, the northern Crown,
Hercules, the Harp, (or as it it is ftiled

- —

e ——

(*) See Dr. Gregory's Aftron. Lib. 1. Prop. 64.
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by fome, the Vultur cadens)) the Chap.VIL
Swan, Caffiopeia, Perfeus, Andromeda, it e
the morthern Triangle, the Charioteer,
the great Horfe or Pegajus, the little
Horfe, the <Dolphin, the Arrow, the
Eagle, Serpemtarius, the Serpent. To
thefe 21 northern Conftellations were
afterwards added - the Conftellations
of Antinous, Berenice’s Hair, and (by
us Englifh) Charles’s Heart.. The {outh-
ern Conftellations known to the An-
tients are the MWhale, Eridanus, the
Hare, Orion, the greater “Dog, the
leffer “Dog, the Ship, the Hydra, the
Crater or two-handed-Pot, the Raz-
ven or Crow, the Centaur, the Wolf,
the Altar, the fouthern Crown, the
Sfouthern Fifh. To thefe 1s are not
long fince added 12 Conftellations,
made up of the fixed Stars about the
{fouth Pole, and not vifible to wus.
viz. the Phenix, the Crane, the Indi-
an, the ‘Pedcock, the Apus, the fouth-
ern Triangle, the Fly, the Chamaeleon,
the flying Fifh, the Toucan or Ameri-
can Goofe, the Hydrus, the “Dorado,
and the Royal Oak.

Befides thefe Conflellations there 7.
appears in the Heavens a certain gi‘;“ifr
Trad, which goes quite round the way.
7 Hecavens,
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Chap.VII- Heavens, and from its appearing to
be of a milky Whitenels, is called
Via (*) Laltea, ox the milky Way. It
is now, by the Help of Telefcopes,
difcovered to be no other than an
innumerable Multitude of little fixed
Stars.

8. Such fixed Stars as belong not to
of the fix- this Milky Way, nor to any of the
:fsf:f;: Conftellations, are called Informes, as
formes. not being yet reduced to any Form

or Image, as the Conftellations are.

And fo much for the fixed Stars.

ki

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

CHAP.
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Of the PuaNoMENA of CoMETS, Ch. VIIL

Here remains now only the Phe- 1.

nomena of Comets to be {olved, Eﬂi;ufsir-

which are f{poken of laft, becaufe cdofin the

there arc not yet fuch Difcoveries made, /# Flace.

as afford the like Degree of Certainty

in the Solution of the Phenomena of

Comets, as there is in folving the Phe-

siomena of the other Celeftial Lights

as allo becaufe it is not known yet,

whether Comets belong only to this

our Solar Syftem, or whether they

may not alfo pafs into other of the

Mundane Syftems, which have the

fixed Stars for their feveral refpeltive

Suns. -

It is fuppofed moft probable by 2.

the Learned in Affromomy, that they Come

move in fome conick Seftion, whicl ﬁ‘fﬁiﬁm"

has the Sun in onc of its Focus’s. For fomeco

this Sort of Orbit is found beft to Eﬁk”em

agrce to the Obfervations that have

been made coneerning the Motion of

Comets. Some indecd have formerly
thought,
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Ch. VIII. 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
Se&tion, if {fo be the Obfervations be
made in that Part of their Orbets,
which comes very near to a right
Line. Let’APVBC in Fzz. 27,'be
a conick Seétion yery eccentrical, and
let one of its Focuss be S the Center
of the Sun. It may be, that the Co-
met may be obferved, whillt it ‘is
moving along the Part AP of its
Orbit; and the relt of the Time,
whilft it moves from P through V B
to C, it may be hid from us by the
Rays of the Sun. Or the Comet may
be {o hid from us, whillt 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 thele Cafes, the Line defcri-
bed by the Comet will not be fenfibly
different from a Right. Morcover,
the Comet being obferved in AP
his Defcent towards the Sun, and
then drawing daily necarer to the Sun,

and
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and after that lying hid for f{ome
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 pals, that one and
the {fame Comet is looked upon to be
two diffcrent Cnes, which both move
only in right Lines, vzz. onec in AP,
the other in B C." Whereas in rcality
it may be all the while one and the
fame Comet, whofe Traje&ory (or
Line, which it defcribes by its Mo-
tion) if confidered together, both as
to its Defcent toward the Sun, and
alfo as to its Afcent from the Sun,
will hence be found to be no other
than a conick Seétion, as was afore laid
down.

Of the three conick Se&ions, the
Ellipfis is found moft agrecable to the
Motions (as of the Planets, fo alfo)
of Comets. And it can be no other,
if Comets be Bodics of a lafting Sub-
ftance as are the Planets, and like
thefe have a Periodical Motion round
the Sun. If Comets have not f{uch a
Periodical Motion, then their Tra-
jeCtory is Parabolical, or Hyperbo-
Iical.

Some

93
Ch. VIIK

3.
Comets
fuppaﬁd 2o
move 15
thar conick
SecFion,
whick 1s
called an

Ellipfis.
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Ch.VII.  Some Comets move like the Pla-
nets, from Weft to Eaft; {ome from

mtw: Eaft to Welt; others from North to

ows Moti~ South, and others laftly from South

j;’cpi‘;ﬂ to North. And their Orbits as to
Greatnefs, Situation, and Inclination,
as well in Relpe@t to one another, as
to the Orbits of the Planets, arc vari-
ous and different.

s Laftly, A Comet does vifibly con-
Comers  {ift of two Parts, onc called the Head,
:iﬁff:,ﬁs the other called the Zasl. The Head
az Head  is the Solid Body of the Comet, and
@ndTail- jo 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 Hecat. Namely, whillt the Comet.
is defcending to its Perihelium, thole

Vapours which had afore fettled on

it, when it 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 nearcr and nearecr to its
Perihelium ;s and on the other hand,
the Tail grows lefs and lefs, as the
Comet
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Comet goes further and turther from Ch. VUL
the Sun; and confequently the Tail e
is greateft and moft fhining, prefently

after the Comet has been moft heated

in its ‘Perihelium. And thus it has

been fliewn, how the more remark-

able Phenomena of the Celeftial Bo-

dies may be folved or explained ac-
cording to the Copernican Hypothelis.

CHAP.
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CHAP IX

Chap. \X- 4 Defeription of the Celeflial (and
- o alfo Terreffrial GLOBE.)

= Ié % N the foregoing Chapters, the Ce-
ﬁi:.! Phz- leftial Phenomena have been treat-
nomena c¢d of, as confidered iz themfelves. 1
E:r:??g procced now to treat of thcm_, as
artificial  they are reprefented by artificial
f};‘f ﬁ.ﬂ?s’ Inftruments and Machines, among
awhereof is ' Which the chief is the Sphere or
zhe Globe e Jobe.

or Sghere. The Word Sphere we borrow from

Theimpors the Greek Language, as we do the
ofthe  Word Globe from the Latin; each
;“I;*};‘j;; Word, in its relpetive Language,
andGlobe. anfwering one to the other, and de-
noting a round Body, that is, accor-

ding to the Mathematical Definition
thereof, a Body from whofe inmoft

Point, called its Center, all right

Lines drawn to its Surface are equal

one to the other., But the Word
Sphere is now a-days commonly ufed

to denote a Machine fomewhat diffe-

rent from a Globe, and more pe-
TR
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caliacly ftiled an Armillary Sphere ; Chap-1X-
forafmuch as it does not confift of a =~ ¥ ¥
round continued Surface, but only of

fome Circles duly placed together,

and fancied to refemble Armille, i. c.
Bracelets.

The Sphere and Globe are made to 3.
reprefent principally fuch Phenomena, Spherical
as arife from the Diurnal Motion. ;’;ﬁﬁf &
Whence that Part of Affronomy, which fronemy,
treats of the diurnal Motion, is fre- :;ij;?;::i
quently ftiled (¥) Spherical Aftronomy, led””
or the ‘Doltrine of the Sphere. In like
manner, the other Part of Aftronomy,
which treats of the annual and pro-
per Motion, is ftiled Theorical Aftro-
nomy, from the Schemes or (as it is
faid) little Paper Machines, formerly
made to illuftrate the () Theory of
the faid proper Motion, and thence
called Theorice.

There are Spheres made agreeable 4.

to the Copernican Hypothelis, and The com-

others made agreeable to the vulgar :?:;“G%]fg
bow far

- #ﬁf#f in
Aftrono-

(*) This makes the firft Part in common Aftrono- #y.:
mical Treatifes, and Theorical Aftronomy the fecond

Part. |
(+) It is originally a Greek Word, denoting Specu=

lation or Contemplation.
H or
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Chap.IX. or Prolemaick Hypothefis. But the

5.
On Ac-
couni uf

Juch s

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 Hypothehis)
as the Artificial Celeftial Globe, hence
this 1s moft commonly made ufc of to
illuftrate to young Students the Cele-
ftial Phanomena. And when they have
been once fet right as to the true Sy-
ftem of the World, dnd the true
Caules of the faid ‘Phaenomena, by ha-
ving had the Copernican Hypothefis
cxplained to them; then it is allow-
able for them to make Ufe of the com-
mon Cecleftial Globe, though it repre-
fents the Celeftial Phenomena, not
according to their real/ Nature, but
only according to their Appearances:
Forafmuch as it is convenient, not to
fay neceflary, in common Difcourfe to
talk of the celeftial Phaenomena accoxd-
ing to the common Notions of them,
7. e. according to their Appearance to
our Senfes, from which the Vulgar de-
rive their Notions.

On thefe Confiderations, having in
the cight foregoing Chapters of this.
Treatile cxplained the real Nature

Ulefulnefs, and Caufes of the Celeftial Phanome-

2he Cels-

na,
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w4, 1 fhall in the remaining Part of Chap. IX.
this Treatife fhew, how the faid fialGlobe
Phenomena are reprefented by the shere
Celeftial Globe, as to their Appea- 2’:;’;5;5_
rance to our Senfe. And therefore g °
fhall firft (in this Chapter) defcribe the
artificial Celeftial Globe, and then (in
the following Chapter) thew the Ufe
thereof,
- Among the feveral Circles belong- 6.
ing to the celeftial Globe, 1 fhall be- ﬁ‘;;ﬁ'*f”*‘
gin with the Horizon; foraimuch as :,eecef.f-
 the artificial Horizon is the outermoft fal Globe;
Circle of the artificial Globe., and
that which enclofes and upholds all
the reft of the faid Globe. o

It has been (*) afore obfetved in 7-
fhort that the Horizon is fo called, ﬁ;ﬁfﬁ?
as being that Circle which bounds fola, Sen-

; : Wi b fible 2.4
the Sight. To which it is further to Ratiofial,

be added here, that the Horzzon is
diftinguifhed by Affronomers into the
Jfenfible and the rational Horizon. 1
For a right and clear Apprehenfion £ iﬂﬁ;
of the fenfible Horizon, it muftbe cal- ;0"
led to Mind, that the Sight, if not hin- zon,wbar,

dered, extends it felf equally every Way. ‘::i ‘:’?J@

(] Chap. £, "Sei. 3. |
H 3 Hencs
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Chap.IX Hence (1) it comes to pals, that, when
L g e ™

= -

9. _
The rati=

onalHori-

we ftand upon the Surface of the Earth,
and the Eye has a free View all round,
fo much of the Heavens as is {een, ap-
pears to us under the Figure of a con-
cave Spherical Surface, reaching to the
Surface of the Earth. The feeming In-
terfeCtion or Mceting of the Surface of
the Earth with the fore-mentioned con-
cave fpherical Surface of .the Heavens,
being continued every Way round the
Eye, reprefents a Circle, which is call-
ed (by a Greek Word) the Horizon,
becaule it bounds the Sight, and di-
vides the feen Part of the Heavens from
the unfeens and it is particularly ftiled
the fenfible Horizop, becaufe it does thus
adually fall under our Senfe of Vifion,
when the Eye has a () free View.

The rational Horizon is {o called,
becaufc it falls not under our Senfe

zon,whar, Of Vifion, but is only to be conceived

and why fo

called,

by our Reafon. For hereby is deno-
ted that Horizen, which would bound
the Sight fuppofing the Earth bifed-

(+) See this illuftrated Fig. 1. of my Opticks. _
(*) Hence it is obfervable, that every Horizon that
attually bounds the Sight, is not properly the. fenfible

Horizon,
¢d,
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ed, and one Half of it removed, and Chap.IX.
the Spc&tator placed on the Center of
the Earth. What has been faid of
cach Horizon, is illuftrated Fig. 28,
where the greater Circle denotes the
Heavens ;5 the little Circle, the Earth;
the Line drawn through P, the fenfible
Horizon 5 the other Line the Rational.
Whence is alfo evident, that the
fenfible Horizon, and its refpedtive
rational Horizon, are always parallel
one to the other, and that their mu-
tual Diftance is the Semi-diamecter of
the Earth.

Now the whole Earth being but 45 10.
a Point in refped of that valtly Di- TheEarth
ftant Sphere, whercin the fixed Stars g’;::;
feem to be all placeds hence the Di- refpectof
ftance between the rational and fen- ;}E’fhﬁ:jj
{ible Horizon, being no more than the sears.
Semi:diameter of the Earth, makes
no f{enfible or confiderable Difference
as to the Phenomena of the fixed
Stars.

But the Diftance between the rati- II.
onal and fenfible Horizon, bearsa con- g‘f“‘:’; E’;
fiderable Proportion to the Diftance s, ce-
of the other ccleftial Lights from kfial

% = Lizhts.
the Earth, and confequently makes ™
H 2 a Con-
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(*) Places of thefe other ccleftial
Lights, which arec between the Earth
and the fixed ‘Stars.. . This is “alfo
illuftrated Fig. 28, where the outer-
moft Semicircle reprefents Half the
Sphere of the fixed Stars; the other
two Semi-circles reprefent the Halves
of the Orbits of any two celeftial
Lights between the Earth and the
fixed Stars ; and. the little Circle as
bout the common Center of the fore-
mentioned Semicircles reprefents the
Earth. The Lines drawn from =P
(the Place of the Spe&tator) on the
Surface of the Earth, through the
Centers of the Celeftial Lights M
and S, to the Sphere of the fixed Stars,
do there denote the apparent Places
of the faid celeftial Lights 5 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-

-
.

(*) Here muft be remembred what is faid, Chap,
1. Seff. 15. viz. That that Point or Part of the Sphere
of the fixed Stars, between which and the Speétator
any other of the Celeflial Lights appears to be, is
counted the Place of the faid Celeftial Light.

led)
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led) the #r#e Places of M and S. Chap.IX.

Whence may be learned, the Reafon
of thus taking Notice of the Rational
Horizon, forafimuch as that is eftecemed
by Aftronomers, the true Place of a
‘Phaenomenon, (where it would be feen
to a Spectaror 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 cach. The
Diffcrence berween the true and ap-
parent Place (which are always in
the fame vertical Circle) of any cele-
ftial Light or Phanomenon, is called
its (¥) Parallax. B

Having

=

" (*) It is a Greek Word fignifying a Variation or
Difference. It ieeming too long a Digreffion to in-
fert into the Body of this Chapter an Explication of
the Pagrallax, and on the other hand the Parallax
feeming a Particular too material to be only mention-
ed, 1 judged it beft to adjoin here by way of Note,
what feems requifite to be faid of it. The Parallax
then may be confidered, either with Refpeét to diffe-
rent celeftial Lights or the fame. In the formerRe-
fped, the Farallax is greater or leffer, 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
Parallax TA of S. And hence the Moon has the

greateft Parallax, as being neareft of all the Celeftial
] H 4 Lights
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Having fhewn the Difference be-
tween the {enfible and rational Horz-
zon, and withal taken Notice, that it
is the rational Horizom, which is prin-
cipally regarded by Affronomers, it is

principally next to be obferved, that accordingly
theration- 3¢ i the rational Horizon, which is

al Horj-
Zon.

principally

Lights to the Earth. In refpe@ of the fame Cele-
ftial Light, its greateft Parallax is at the Horizon ;
and as the Celeftial Light afcends higher and higher
above the Horizon, fo its Parallax continually de-

. creafes, till it quite ceafes in the Zemith or Vertical

Point. For there the two Lines which mark 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 the Angle made by the
meeting of the two Linesjuft mentionedin the Center
of the Celeftial Light, is called the Parallactical An-
gle, or the dngle of the Parallax, and by it the Pa-
rallax is meafured; as alfo that the apparent Place is
always lower or ncarer to the Horizon, than the true
Place. Whence the Parallax has a quite contrary
Effe¢t to Refraction; forafmuch as this caufes a Phs.
pomenon tO appear higher, or mote above the Horizon
than really it is. Thus in Fig. 29, let T denote the
Earth, furrounded with the Atmofphere AED; S
fome Star, and O the Spetator on the Surface of the
Earth. Were there no Atmofphere, or were it of an
equal Thicknefs with the &Ezher, the Rays of Light
would come direétly or in a right Line from S to O,
But the Rays, when they have paffed through the
Arher S$Q, entring at A into the Atmofphere, which
is thicker than the Ether, hereby is refradted (7. e.
as it were broken) and bent towards the right Line
0P, which is perpendicular to the Surface of the At-
g | | ~ mofpherg



Filf,‘jﬂ.

Place the ;L'.r:rf:g P 104






Of the Celeftial GLoBE, &re. 10§

principally reprefented by the arzifi- Chap.IX.
cial Horizon of the Globe; which
therefore is (or at leaft ought to be)
{fo placed, as to divide the Globe it
felf exaltly into two Hemifphers or
equal Parts. But here it is to be re-

=

mofphere at A. And becaufe it is likely, that the
Atmolphere it {elf is not all along, from the ZEtker to
the Earth, of an equal Thicknefs, but is thicker, as
it 1s nearer to the Earth; hence a Ray coming from
the Star § will be refracted, not only at A, but alfo
at other Points within the Atmofphere, (as at B, C,
ere.) and at each of thefe Points will be refracted
the fame Way, w2iz. toward T. But of the Ray
A B C O, it is only the laft Part C O, which affeéts
the Eye; and therefore the Eye fees the Star at s.
and confequently much higher, or much more above
the Horizon O H, than really it is. But Refraction (as
well as Parallax) is greater, when the Phanomenon 15
nearer to the Horizon; and as the Phanomenon alcends
higher, it continually decreafes, and quite ceafes in
the Zenith. To Refraétion it is attributed, that the
Sunand Moon appear of an Oval Figure nearthe Hori-
zon. For the npper Rim of the Sun and Moon ap-
pearing a little higher, and the lower Rim a great
deal higher than it really is, hence this will feem to
be nearer to that than it really is; and {fo the erect
or vertical Diameter of either Luminary will {eem
contracted; while the tranverfe or horizontal under-
goes no fuch Contraétion, foraflmuch as its Extremi-
ties are alike elevated by Refra&ion. 'Tis alfo to the
Refraction of the Sun’s Rays to the Atmofphere, that
the Crepufculum or Twilight is owing; for otherwife,
as foon as the Sun is fet, it would be prefently quite
Dark. By Refraétion alfo the Sun and Moon appear
above the Horizon, when their Bodies are fomewhat
under the Horizon,

marked,
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Chap.IX. 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 ftrictly
it is only the inner Rim or Edge of
the upper Surface of the faid broad
wooden Circle, that is the Horizon of
thc Globe, and (*) reprefents the
truc Horizon, whether Rational or

Senfible.
13.  For the Mecafuring of the Altitude
fif‘alr':‘ or Depreflion of any Phenomenon,

the Zenith (1. e. its Diftance above or below
a7 Na- the Horizon,) Here are conccived
Circles to run parallel to the Horzzon
thlﬁllﬂ'h every Point of the Globe;
which (as is illuftrated Fijg. 30,) grow
lefs and lefs on each Side of the Ho-
rizon, as they are more remote from
it, and at length End in two Points.
One of thefe ‘Points being always

(*) The Horizon (as is above obferved) is that Cir-
cle, 7. e. that circuiar Line, wherein the Surface of
the Heavens and the Surface ot the Earth interfedt,
or are conceived to interfed, one the other. But a
circular Line has only a circular Length, no Breadth,
nor Thicknefs. And therefore it is properly the in-
ner kdge of the upper Surface of the broad wooden
Circle, which is the artificial Horizon of the Globe. ;

Over
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over the Vertex, or Head of the Spe- Chap. IX,
&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 Arabick Word,

the Nadir. 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
Horizon any ‘Phanomenon is in, or is fnfu’t”‘;‘;w
at leaft to be ‘referred to, there are Vertical
conceived alfo Circles crofling every Circles.
Point of the Horizon at right Angles,
and all crofling one another in the
Zenith and Nadir. And from their
common Interfetion being thus in
the Zenith or vertical Point, they are
ftiled wertical Circles, or by an Ara-
bick Word, Azimuths. Thefeare allo
illuftrated F7g. 3o0.

Among the Points of the Horizon 15.
there are four, which are called the ("J: :ﬁfﬁi‘"
Cardinal (i. e. Principal) Points, and poinss of
are diftinguithed by the Names of the % Hori-

E;ﬂﬂ 201n.
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Chap.1X. Eaft, Weft, North, and South Points,

Y N

16.

ﬂf the
prime
Vertical
and Meri-
dian.

The. caft and weft Points of every Ho-
rizon arc thole, wherein the Sun rifes
and fets, when he is in the Eguinolts-
al. The other two are each 9o De-
grees diftant from the former, onc to-
wards the north Pole, and thence called
the north Point; the other toward the
{fouth Pole, and thence called the fouth
Point.

Among the vertical Circles, thofe
two are of f{pecial Note, which pafs
through the Cardinal Points of the
Horizon. That which pafles through
the eaft and weft Points is called the

prime Vertical 5 the other which paffes

through the north and fouth Points
is ftiled the Meridian, becaufe cvery
Day, when the Sun comes to that
Circle, it is then Meridies or Mid-day
within that Horizen. When any ce-
leftial Light is rifen, it afcends fhill
higher and higher, till it, comes to the
Meridians 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, (i. e. 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 Chap. IX:
meridian Altitude. pa
As the Horizon divides the World 14
into an upper and lower (or vifible 74 upper
and invifible) Hcmifpher&; fo the :;ﬂefnw“’
Meridian divides the World into an 47d weft-
eaftern and weftern Hemifphere; the Ef,ﬂf"’
former being fo called, becaufe it is whas. |
that wherein the celeftial Lights do
rife ; the other, becaufe it is thatr where-

in they fet.

Though the whole brafs Circle, 18.
which is immediateiy upheld by the ﬁ';!'g?"‘
Horizon at its north and fouth Points, the Globe,
be frequently called in grofs the Me- whas.
ridian of the Globes yet properly and
ftrictly f{peaking, the artificial Meridian
is only the graduated Edge of the faid
brafs Circle. .

The Meridian is the only vertical I9-
Circle which is diftinétly reprefented %ﬂ ;jfm
on the Globe. As for all the reft, of Alii-
they are reprefented in Part by the tvde:
Quadrant of Altitude refpettively ap-
plied to the Body of the Globe, from
the Zenith to the Horizon. It is a
long narrow Strip of Brals, made
thin, that it might be pliant to the
Body of the Globe; and made to
reach from the Zewith to the Horizon,

{o
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{o much of it as is contained betwees
the Zenith and Horizon, being divided
into 90 Degrees, as being juft equal
to the fourth Part of the Circumfe-
rence of the Globe; whence it takes
the Name of the Quadrant, being pe-
culiarly ftiled the Quadrant of A/fitude,
from its Ufe in taking the Altitude of
any Point of the Globe. And as the
Strip of Brafs fo called does by its
Length from the Zenith to the Horizon,
reprelent the fourth Part of a vertical
Circle s {o being rightly faftned on Top
at the Zenith, and then moved round
the Body of the Globe, by fuch its Mo-
tion, the feveral Points thereof will
reprefent the feveral Almicantars Pe-
tween the Zenith and Horizon.
Within the brafs Circle called the
Meridian of the Globe, hangs the
Body of the Globe, being upheld by
two Iron (as it were) Pins faftened to
the Meridian, the Body of the Globe

being made to turn round upon thefe

two Pins, which therefore reprefent
the two ‘Poles of the Egquator, or (as
they are otherwife called) of the (1)

N

s

(+) They are fo called, becaufe all the World, but
the Earth, feems to turn round upon them.
World



Of the Celeftial GLoOBE, drc. 11t

World; that by the little Bear on the Chap. IX.
Surface of the Globe, reprefenting

the Arftick or north Pole; and the

other, the Antar@ick or fouth Pole.

The Piece of Iron pafling through

the Center of the Globe, and of which

the two Irons Pins afore-mentioned are

the Extremities, reprefents the Axis of

the World.

From what has been above faid, 21
(Chap. I11. Seft. s.) it is obvious, & ?heE-
that the KEguator of the Celeftial Eﬂ?,-’;f;if,;k,
Globe is the great Circle, drawn on #we Tro-
the Surface of the Globe in the very ‘f;fjfbﬁf
Middle between the two Poles already cles of the
mentioned ;5 as alfo, that the great "&’f;ﬁ”‘
Circle, which crofles obliquely the
faid Equator, is the Ecliptick of the
Globe; and that the two lefler Cir-
cles, which the faid Ec/zptick touches -
at its greateft Declination (northward
or fouthward) from the Egquator, arc
the two Tropicks of the Globe; that
on the north Side of the Egnator, the
Tropick of Cancer, that on the {outh
Side, the Tropick of Capricorn; lattly,
that the two lefler Circles drawn on
the Surface of the Globe at the fame
Diftance (viz. 23+ Degrees) from
cach Pole of the Eguator, as the Tro-

picks
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Chap. XI. picks arc from the Equator it felf, are
the polar Circles of the Globe; that
about the Ar&ick or north Pole, the
Aréfick Circle; that about the Antar-
&ick or fouth Pole, the Antaritick
Circle. ~

22. In reference to the FAguator, it is
;ﬁ‘ﬂ%&g; herc to be added, that whereas it has
bifeted  been afore in this Chapter, SeéZ. 15,
iﬂéﬁ‘ﬂn' obferved, that the caft and weft

" Points .of any . Horizon ate -thofe,
where the Sun rifes and fets when
he is in the Eguator ; and whereas alfo
it is then equal Day and Night all over
the World ; it hence follows, that the
artificial Equator in any due Pofition
of the Globe, muft cut the Horizon
cxactly in its caft and weft Points; and
there cut it {fo, as to be equally divided
by the Horizon into two Parts, one
Half being above the Horizon, the o-
ther below. And by thefe Particulars
it may be further proved, whether a
Globe is truly made.

23, The Pofition of the Equator to the
The Pofiti- Horizon, is in general three-fold. For
"Ef‘q;*;g’f the Equator cuts the Horizon, -cither
tothe Ho- at right Angles, or at obligue An.

YizZon TN
threefold, S¢S, or elfe it is Parallel to the Ho-

rizon.
Such
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Such as live under the celeftial (or
which is the fame, upon the ter-
reftrial)  Equator, their Horizon is
croffed by the FEguator, and confe-
quently by all its Parallels at right
Angles; and hence thefe are faid to
live in a right Sphere. The Property
of which Sphere is this; that it is
therein equal Day and Night through
the whole Ycar. For the ZEguator
and all its Parallels being bifected by
the Horizon in a right Sphere, (as
may be fhewn by putting the mecha-
nical Globe into fuch a Pofition, viz.
fo as that the Fguator of the Globe
may move round under the Zenith,)
and the Sun’s diurnal Motion being
always cither in the Equator, or one
of its Parallels; hence it follows, that
the Sun (moving all the 24 Hours
alike) muoft always make as long a
Stay above, as below the Horizon,
in a right Sphere; and confequently,
that it muft be there equal Day and
Night through the whole Year.
~ Such as live on cither Side the
Egquator, between it and its Poles,
their Horizons do crois the Equator,
and confequently its Parallels, at An-

I gles

e

Chﬂp. IX-

L
24,

Of a right
Sphere,

e
Of an ob<
lique
Spherey
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gles lefs or more oblique, according as

they live lefs or more diftant from the

Ffiquator. Hence thefe are faid to live

in an obliqgue Sphere, and their Horz-
zons, though they all bife& or equally
divide the Equator it {elf, yet do all
lefs or more wmequally divide its Pa-
rallels, according as the Parallels them-

felves, and the Places to which the
Horizons refpe&tively belong,  are
lefs or more diftant from the FEgquator.
Wherefore, the diurnal Motion of the
Sun, when it is not in' the Equator,
being in fome onc of its Parallels thus
lefs or more unequally divided by the
refpetive Horizons, it thence comes to
pals, that the Day and Night are lefs

or more uncqual at the fame time of
the ITear (excepting the two FEquinox-

es) in different Places, according as

the faid Places are lefs or mosre diftant

from the Equator; and allo that the

Day and Night are lefs or more une-
qual at different Times of the Xear in

the fame Place, according as the Sun is

tefs or more Diftant from the Equator.

All which is evidently to be thewn up-

on the Globe,

Laftly,
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Laftly, Under the very Poles of ChaplX.
the Egquator, or of the World, the u;’;”
Horizon and Equator run parallel one o, s
to the other, which Pofition is there- raliel
forc called a parallel Sphere.  The "
property of this Sphere is, that there- #
i it is Day for Half the Year toge-
ther, and Night for the other Half
For the Lguater and Horizon being
here Parallel, as long as the Sun flays
on the fame Side of the .:"_‘::fﬂﬂ!‘ﬁ", {o
long muft it flay above the Horizon
of that Pole, and confequently, fo
long together is it Day at the re-
fpective Pole, and Night at the oppo-
fite Pole. This is alio evidently thewn
upon the Globe, being placed fo, as
that its Lguator and Horizon become
parallel one to the other.

It remains to obferve in reference 27
to the FEguator, that a Recvolution ?"?REW'%
thereof is the Meafure of a2 (% jpepeo

the Equa-

Nuchthemeron, or the Space of 24 tor, ke
Meafure of

Hours.  Accordingly, ~ whilft any 7"

Point of the artificial Eguator moves themeron;
or of 24

Honrs.

(*) It isa Greek Word fignifying the Space of one
Day and Night taken together.

I 2 from
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Chap.IX. from the artificial Meridian round to

28.

TheLodi-
ack, why
divided in-
totwelve
Signs, and
each Sign
antothirty
Degrees.

the fame Side of the faid Meridian
again ; the Index, which is faftned
to the north Pole of the Globe, will
move quite round the Hour-circle
faftened upon the Meridian about the
faid Pole. And by comparing the
Motion of the FEgquator with that of
the Hour-Index, it will fenfibly ap-
pear, (if the Globe be made truc)
that as the whole Circumference of
the Heavens, divided into 360 Parts,
called Degrees, pafs under the Mer:-
dian of any Place in a Nucthemeron
or 24 Hours ; fo 15 Degrees of the
Circumference of the Hcavens pafs
under the fame Meridian every Hour.
For according to the Rule of Propor-
tion, as 24 Hours, are to 360 Degrees,
{o 7 Hour, is to 15 Degrees.

Procced we next to obferve in re-
ference to the Zodiack or Ecliptick,
that, the Reafon, which induced the
Old  Aftronomers to divide it into
twelve Signs, is thought to be (*) prin-

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

cipally
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cipally this ; wiz. becaufe the Moon Chap. IX,
gocs twelve Times round the Zodiack, Lo
whillt the Sua goes once. And for

the like Reafon it feems to be, that,
whercas one Revolution of the Sun
round the Zodiack, is called the Solar

Year, there are rcckomed twelve Re-
volutions of the Moon round the
Zodiack to make up the Lunar Ycar.
Laftly, The Reafon why each Sign of

the ZLodiack was diftinguithed into

thirty Degrees, {ecms to be this, be-

caufe the Moon always overtakes the

Sun in (4) about thirty Days after

{he has left him.

And becaufe the Sun gradstur, i. c. 54,
goes, in a Day and Night or 24 Degrees,
Hour’s Space, near upon onc of thefe ®4ene /e
thirty Parts of a Sign; hence the faid =~
Parts are thought to be ftiled by the
Latins, Gradus, and {o by us, Degrees.

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

matical Circles.

($) See Chap. 4. Seft. 1.
13 Agreeably
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Chﬂ? IX.. " Agrecably to the 12 S1gns of the
s Ecls otick, the Solar year is alfo divi-
How s, ded into twelve Months, called Solar
findenthe Months; each being the Space where-
ii:j:’&gn in the Sun goes through a Sign, and
anfwerso {0 containing almoft 307 Days. How
each Ca-  thefe Solar Months friGly fo cal-
lendar J
Month. led, an{wer to the common Calendar
Months, or (which amounts to the
famc) what Degree of .the Ecliptick
the Sun is in each Day of the 12 Ca-
lendar Mouths, is to be feen on the
upper Surface of the broad wooden
Circle of the Globe commonly called
its Horizon; for thereon the 12 Signs
of the Ecliptick, and the 12 Calendar
Months are {o placed, both dcu::rdmfr'
to the Fulian and Gregorian Account,
as that the Days of thefe may duly
anfwer to the refpe@ive Degrees of
thofe. |
31. In reference to the 12 Divifions of
"ﬂ”ﬂwz the Ecliptick on the Surface of the
%ﬁ;cﬁ ° Body of the Globe, it is to be obfer-
orEdip- ved, ' that necither the Conftellations
Ei{":f;f themfelves, nor their Names, but
notbyrhe their Charalters fhew, which Divi-
Conficlla- {ion of the Eckptick is cfteemed re-
tions or
Signs fps:c’,twsly 10 belong to each’ Sign, or
thems. - goes
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goes under the Name of each Sign.
Thus the Charater v is placed at
the Beginning of that Divifion, which
i1s efteemed to belong to Aries; and
the faid Divifion of 30 Degrees be-
tween v and ©, is that which is de-
noted by the Sign of Aries; whercas
the Conftellation f{o called, is now,
great or moft Part of it, out of that
Divifion; and the Word Aries is
atixd to the faid Confiellation al-
moft at the Eand of the faid Divifion.
So the Divifion between 1 and <, is
that which is denoted by the Sign of
Gemini, though the Confiellation {o
cablled, is almoft entirely out of that
Divifion, and confequently, the Word
Gemuni athxed to the Conftellation.
The Reafon hercof is this. The
Conftellations themfelves (*) conti-
nually (though very flowly) changing
their Situation in the Zodiack or E-
cliptick, in Conformity thercto, con-
tinually to change the Namcs of the
feveral Diviflions, would creatc great

e

(*) To what this Change of Sitnation is owing
really, is oblerved, Chap. 7. Seit, §.

g Con-
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Confufion in Affromomy ; forafmuch
as it would make it an intricate Mat-
ter rightly to diftinguifh what Parts
of the Zodiack belonged to the feve-
ral Signs in different Ages of the
World. Wherefore to avoid fuch
Confufion, it has been with great
Prudence judged Expedient, not 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 firft Divifion of the Zodiack as
belonging to Arzes, at leaflt to let it
go always under the Name of Aries,
(and {o of the reft) though that Con-
ftellation it felf (and fo of the reft)
have now f{o changed its Situation, as
to be moftly, or in great Part out of
its refpective Divifion; and will in Pro-
ce(s of Time be removed farther and
farther from it. |
~ 'Befides the Circles hitherto menti-
oned, there are ufually drawn on the
Surface of the celeftial Globe, twelve
other Circles; fix whereof crofs per-
pendicularly the Ecliptick between its
ngns, thc other ﬁx crols perpendicu-
larly
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larly the Egquator at every like (wiz. Chap.IX
30 Degrees) Diftance, beginning to ~ ¥ »
reckon from the firlt of Arzes.

The {ix former arc called Circles of 34
Latitude, becaufe that Arch of fuch a T fix
Circle, which is intercepted between f,:ﬂiﬁ;{
any Phanomenon or Point of the Hea-
vens and the Ecliptick, is the Meafure
of the faid Phenomenon’'s or Point’s
Latitude, 7. e. Diftance from the Ec/ip-
tick northward or fouthward. For the
Ecliptick being the Circle in the Hea-
vens of principal Regard, thercfore, by
it the Heavens arc diftinguithed into
two Hemifpheres, one northern, the
other fouthern.

By the fame Circles is alfo meafu- 45,
red the Longitude of any Phaenomenon whichare
or Point in the Heavens. For by the fgj’;"’“
Help of thefe Circles, any Phenome- 1 .ongi-
non in the Heavens is referred to the tude.
Ecliptick, the faid Phenomenon being
- underftood to be in that Point of the
Ecliptick, which is interfeéted by fuch
a Circle pafling through the faid Phe-
nomenon ; and the Arch of the Eclip-
tick between the firt of Aries and
the {aid Point of Interfection, is the
Meafure of the faid Phenomenon's

Longitude,
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Chap. IX. Tongitude, or Diftance from the firft
of Aries reckoned according to the
Series of the Signs.

46, By the fix other Circles, any Phe-
and fix  momenon or Point in the Hcavens is re-
Cirdesof  ferred in like Manner to the FEguator s
E;fﬁ:::;; and they are called Circles of “Declina-
whichare - o1, becaufe that Arch of fuch a Cir-
g’;ﬁ;’;_ cle, which is intercepted between the
; faid ‘Phenomenon and Egquator, is the

Meafure of its Declination, 7. e. of
its Diftance from the Egquator, north-
ward or fouthward. Among thefe
Circles, the two of chief Note are
the two (*) Colures ; one whereof crof
{es the two FEgquinollial Points, and
is therefore called the Eguinoéiial Co-
lures the other croflfes the two Solff:-

224/ Points, and is thereforc called the
Solftstial Colure.

3. And thus we have defcribed the
The princi- 1everal Circles, -and more remarkable
_jﬁ;ﬁfﬂfﬂ Points of the celeftial Globe. It re-
Globe,ufu- Mains to obferve, that of all the fore-

allyreck- mentioned Circles, thefe are ufually
oned'Ten,
and diftin-
guifhed in-

z ca-
: t:ﬁxa%da (*) The Import and Reafon of this Name is not

fourlefler Well accounted for by any Writer of ffromomy, as I
Circles,  know of,

reckoncc__l
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reckoned the ten principal Circles of Chap.IX.
the Globe, wviz. the Horizon, the
Meridian, the Equator, the Zodiack
or Echiptick, the two Colures, the two
Tropicks, and the two ‘Polar Circles.
And thefe are diftinguithed into greas-
ter and /leffer Circles; the fix former
being greater Circles, as being con-
centrical with the Globe it {elf, 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, e¢ach of
them, the Globe into two uncqual
Parts.

All the ten Circles laft mentioned, 38.
are ufvally drawn on the terreftrial ©f #heter-
Globe; as alfo Circles crofling per- gﬁ;fl
pendicularly the Equator at cvery ten
Degrees, and other Circles running
parallel to the FEgquator at cvery ten
Degrees.  The former are called Cir-
cles of Longitude, the latter Circles
or Parallels of Latitude ; foralmuch
as thofe ferve to fhew the Longitude
of Places, (7. e. their Diftance from
fome one of the faid Circles taken at
Liberty, and commonly called the

e 1 firlt
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Chap.IX. firt Meridian, all thefe Circles of
Longitudes being alfo  Meridians ;)
thefe ferving to fhew the Latitude of
Places, or their Diftance from the
Equator. Befides thefe Circles fore-
mentioned, there are alfo ulually
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 feve-
ral Winds, or 32 Points of the Com-
pafs, fet down allo 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 Surface of
the celeftial Globe are defcribed the
Conftellations, and other fixed Stars in
their due Situation : on the Surface of
the Terreftrial Globe are defcribed the
{everal Parts of the Earth and Sea in
rheir due Situation.

30. Proceced we now to the Ufe of the
Anobfer- celeftial Globe, or to thew how the
corming she diurnal  Phenomena of the celeftial
Difference Lights are reprefented thereby. For
berwen  the clearer Apprehenfion whereof it
Appear- fcems requifitc to obferye, that there

' is
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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, viz.
that the faid celeftial Lights do natu-
rally appear to us as in the Concave or
inner Surface of the Heavens, where-
as they are reprefented upon the Con-
vex or outer Surface of the celeftial
Globe. Wherefore to make the ar-
tiicial Reprefentation to anfwer more
exaltly to the natural Appearance,
cither the Spetator muft be con-
ceived to be placed within the cele-
ftial Globe at its Center, and the Bo-
dy of the Globe to be tranfparent
like the Heavens, and in fuch a Pofi-
tion of the Eve, the celeftial ‘Pheno-
mena on the Surface of the Globe
will appear to the Eye in a concave
Surface, as they do naturally ; or elfe
the Spedtator is to be conceived as
placed without the concave or inner
Surface of the Hecavens; and confe-
quently as viewing, from f{omewhere
above, the correfpondent convex Sur-
face of the Heavens; and upon {uch
a Suppofition, the celeftial Phenome-
na would naturally appear to us in a

convex

135§
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Chap.IX. convex Surface, as they are reprefent-
¢d by the Globe. Now we being pla-
ced upon the Convex, or outer Sur-
face of the Earth, and the feveral Parts
of the Earth and Sea being reprefented
likewife on the convex Surface of the
terreftrial Globe; therefore there is an
cxa& Agreement in this Particular be.
tween the natural Pofition of the feve-
ral Parts of the Earth and Sea, and
their artificial Reprefentation by the
terreftrial Globe, without the Help of
any {uch Fi&ion, as has been afore ob-
ferved requifite, to adjuft the natural
Appcarance of the celeftial Phenome-
na, to their artificial Reprefentation by
the celeftial Globe.

CHAP.
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C H-& PR

Of the more ufeful Problems [olved b
4 the Celeftial GL(}BE'.f 4

P RO BILEMLE

To find the Suw's PLACE in the

EcrLieptick for any Day given,
% o C8F 13, Old Style.

N the 7ulian Calendar (placed next

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

The Sun’s Place being thus found by the Eclip-
. gick on the Horizom, the fame Degree of the Ecliprick
on the Surfacé of the Globe is to be taken, in order
to {olve any of the following Problems.

PR O-

Chap. X,
N
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Chap. X,
P\~

Of the Ufe of the

PROBLEM IL

To find the Suw's DECLINATION a4t
any Time given, v. gr. OCf. 13.
Old Style.

" YAving (by Problem 1.) found the

A 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; the
Degrees of the {aid Meridian, intercept-
ed between the Egquator and the Sun’s
Place, thews the Sun’s Declination. Thus,
O¢t. 13. the Sun isin the cleventh De-

gree of the fouthern Declination.

As in this, fo in the fuIluwinﬁ Problems, by bting-
ing any Point ot the Globe to the Meridian, is under-
flood the bringing it to the graduated Edge of the, Me-
ridian ot the Globe, as being that which reprefents the
true Meridian.

In like manner, the Latitude of a Place isfound up-
onthe terrefirial Globe, by bringing the Placeto the gra-
duated Edge of the Meridian and reckoning the De-
grees of the Meridian between thePlaceand the Egqua-
zor. For as the Diftance of any Point in the Heavens
from the Equator is dfironomical Declination, fo the
Diftance of any Point on the Earth from the Egwa-
tor i3 Geographical Latitude. 'Which is requifite to be
here known, forafmuch as although the two fore-
going Problems refpe& indifferently all Latitudes and
Places, the following Problems refpe& only parsicular
Places, the Phaenomena relating thereto varying ace
cording to the different Latitude of Places.

PR O-
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PROBLEM I

To retify the GLOBE fo any Lati-
tude gzven.

' OVE the fefpe&tive Pole (viz:

the north Pole, if the Latitude
given be northernj 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 Pol¢ being
elevated st Degrees and an Half, the
Globe is redified for the Latitude of
London.
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Of the Ufe of the

PR OBLEM IV

To. find what STARS mever rife, or
never [et in any. ‘Place or Latitude
given.

HE Globe being (by. Problem: 3.y,

reétifyed to the Latitnde given,
fuch: Stars as go not under the Horizon.
of the Globe, during its whole Revolu-
tion, they never fet in the Latitude gi-
ven. And fuch Stars as rifc not above
the Horizon of the Globe, during its
whole Revolution, they never rife in
the Latitude given, Thus the: little
Bear, the ‘Dragon, Cephens, and Caf-
fiopeia, never fet in the Latitude of
London ; as alfo the great Bear, ex-
cept the lower Part of its right Foot.
On the other hand, the ‘Peacock, the
Indian, the Toucan, the Hpydrus, the
“Dorado, the Chameleon, the fouthern
Triangle, the Apus, never rifc in the
Latitude of London.

PRO-
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PROBPE BM WV

Lo rectify the GLoBE, [0, as that
it may be ready duly to reprefent
the diurnal PHANOMENA, 4t any
Place, and Time given, v. gr. at
London, O¢. 13. Old Style.

HE Globe being reftifyed (by

‘Problem 3.) to the Latitude of
the Place given, bring the Sun’s Place
in the FEcliptick for the Day given
(found by Problem 1.) to the Meri-
dian, and make the Hour-Index to
point juft to 12 on the Hour-Circle.
The Globe in fuch its Pofition will
actually reprefent the Pofition of the
Heavens, in Refpeét of the Place gi-
ven, at the Noon or 12 a Clock of
the Day given. And confeqnently
by the due Motion of the Globe,
may be reprefented the Pofition of
t1:11{:: Heavens, in Refpe&t of the Place
E e given,

131
Chap. X.
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Chap. X. given, at amy other Part of the Day
M igiven.

Thus the north Pole being clevated
5157 Degrees, which is the Latitude
of London, and the firft Degrec of
dcorpio (which is the Sun’s Place, OF
13. Old Style,) being brought to the
Meridian, the Globe will reprefent
the Pofition of the Heavens in Re.
{fpe&t of London, at Noon, O¢f. 13.
Old Styles; that is, fuch Stars as are
at or ncar the Meridian or Horizon
(&c.) of the Globe, will then be re-
fpetively at or near the Horizon
(&c.) of London. And confequently
by the due Motion of the Globe,
may bc reprefented the Pofition of
the Heavens in Refpe@ of London, at
any other Hour of the fame Dayg
and thereby may be found the Time
of the Sun’s Rifing or Setting, re.
that Day, as is'fhewn in the follow-
ing Problems. Only it muft be re-
membred, that in Order to folve
fuch Problems, as reclate to the Time
of any f{uch Phenomenon, the Hoar-
Index muft always be put exally to
12 on the Hour-Circle, before the
sun’s Place be moved from the Mersi-

dtan';
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dian;.and alfo fpecial Care muft be Chap.X.

taken, that the Hour-Index moves
duly round with the Body of the
Giobe.

PR BIVE-M |

To find the Time of the SuNs Ri-
fing and Setting, and its Ampli-
tude, at any ‘Place or Time given.

THE Globe ‘being (by Problem s.)
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; the Hour-Index will
. then fhew upon the Hour-Circle the
Time of the Sun’s Rifing: and the
Degrees of the Horizom, intercepted
between the true eaft Point, and that

Y

Point of the Hprizor the Sun’s Place -

comes to, fhew its Morning Ampli.
K 3 lude,
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Chap. X. rude, this being the Diftance of the
Point of the Horizon where the Sun
riles, from the true eaft Point of
the Horizon. In like manner, the
Degree of the FEcliptick, wherein the
Sun is, being brought to the weft
Side of the Horizon, the Hour Circle
will thew 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 He-
rizon which the Sun’s Place is brought
to, fhew its Evening Amplitude, or
how far the Sun fets diftant from the
true weft Point. Where 1t is to be
noted, that the Sun fets {o long be-
forc or after {ix in the Evening, as it
rifes after or before {ix in the Morn-
ings and in like mannecr, the Sun
fets fo far diftant (northward or
fouthward, according to the refpec-
tive Time of the Year) from the true
weflt Point, as it rifes from the true
‘eaft Point.

Thus it will be found by the Globe,
that at Londen, OC(f. 13. the Sun
vifes much about 7, and fets much
about s a Clock ; as allo, that its
Amplitude is 18 Degrees, the Sun

rifing
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rifing fo many Degrecs to the South Chap.x.
of the truc eaft Point, and fetting fo

many Degrees fouth of the weft
Point.

The Time of the Sun’s Sctting, be-
ing doubled, will give the Length of
the Day; and the Time of “the Sun’s
Rifing, being doubled, will give the
Length of the Night. Thus, O&. 13.
the Day in the Latitude of London,
is much about ten Hours long; and
the Night much about 14 Hours
long.

PROBLEM VIL

To find the Time of the SUN’s
Rifing and Setting by its Afcenfio-
nal Difference.

HAT Degree of the Egquator,
which, reckoned from the Be-

ginning of Aries, rifes or {cts with
X'g the
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Chap. X. the Sun in a right Sphere, is called

-

the Suns right Aftenfion. And that
Degree of the FEgquator, which, rec-
koned in like manner, rifes or {ets
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 af¢en/i-
onal ‘Difference.

The oblique Afcenfion of the Sun
is found (the Globe being firft rectifi- -
ed by Problem s.) by bringing the
Sun’s Place to the Eaft or Weft Side of
the Horizop, 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 likewile found by (put-
ging the Globe into a right Sphere,
and then noting what Degree of the
Eqguator comes together with the Sun
to the fame Side of the Horizon
or more rcadily and without chang-
ing the Globe from an oblique into a
right Sphere, by) noting what De-
gree of the Eguaror comes up to the
Meridian, together with the Sun:
(for the Eguator alwavs cuts the M-
ridiap at vight Angles, as it does the
=N LAl Horizon
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Horizon in a right Sphere; and con- Chap. X-

fequently, the fame Degrec of the E-
quator, 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 Meridian in any oblique
Sphere.) The quantities of the right
and oblique Aicenfion being thus
found, the afcenfional Difference is
found by fubftratting the lefler out of
the greater.

Now the right Afcenfion of the Sun
being that Degree of the FEguator,
which rifes and fets with the Sun in
a right Sphere, 7. e. to fuch as live juft
under the Celeftial (or upon the Ter-
reftrial) Eguator, to whom the Sun al-
ways rifes at fix, and fets at {ix; hence
the afcenfional Difference (turned into
Time by reckoning one Hour for eve-
ry 15 Degrees, and fo proportionably)
fhews how long the Sun rifes and fets
afare or after fix, according to the
Time of the Year.

Thus

Wt <
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ChapX.  Thus the Sun’s right Afcenfion,
W O¢ff. 13. i1s much about 208 ; and his
oblique Alfcenfion on that Day in
Refpe&t of London, is much about
22335 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 {ix, 7. e.
much about feven; and fets much about
an Hour before fix, 7. e.. much about

five; agreeably to what was found by
Problem 6.

PR OBILEEM VI

To find the Sux’'s Altitude a2t any
Place and Time given.

THE Globe being redtifyed by
Problem sth, the Degrees of

the Meridian reckoned from (the South
Side of) the Horizom to the Sun’s
Place, give the Sun's Meridian Alti-

gitude.
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tude. Thus, O&. 13. the 'Meridian Chap.X.
Altitude of the Sun at London, 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 (rectifyed alfo
by Problem 5.) till the Hour-Index
points to the Time afligned; and then
faftening the Quadrant of Altitude on
to the Meridian at the Zenith; (i. e.
at fo many Degrees from the Fguator,
as is the Latitude of the Place given )
and bringing the faid Quadrant {o faft-
ened to the Sun’s Place in the Eclip-
tick: the Degrees intercepted on the
Quadrant between the Sun’s Place and
the Horizon, thew the Sun’s Altitude
at the Time afligned. Thus, Of. 13.
the Sun’s Altitude at nine in the
Morning, will be about 17 Degrees
in Relpett of the Horizon of London.
And the fame will be its Altitude at
thrce in the Afternoon. For it is to
be noted, that at Times equally diftant
(before and after) from 12, the Sun’s
Altitnde is alfo equal,

PR O-
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PPR OBY E'DIPIX

To reprefent the Face or Appearance
of the Heavens, or to [bew the Si-
tuation of the fixed Stars, at any
Time of the Night, in Refpeit of
any Place and Night given.

HE Globe being reétified by

‘Problem sth, and (by the Nee-
dle) fet fo, as that its cardinal Points
an{wer the cardinal Points of the Com-
pafs, turn the Globe till the Hour-In-
dex points to the time of the Night af-
figned. Such Stars as appear at or near
the Meridian or Horizon (and {o of
any intermediate Point) of the Globe,
will appear likewife at or near the
Meridian or Horizon of the Place gi-
ven; (and fo of any intermediate
Point in the Heavens.)

Thus,
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Thus, OCf7. 13. at Ten. at Night,
the glorions Conftellation Orion will
appear on the Eaft Side of the Horz-
zon of London; the Star Rigel in the
left Knee of Orzom being juft at the
Horizon ; the three Stars in the fame
Conftellation, called by our common
People the Tard, a little above the
Horizon. About twenty Dcgrees (on
a vertical Circle) above the upperimoft
of thefe appears the bright Star in Zau-
rus, called Aldebaran, and the Bull's
Eye; and fomewhat above this in the
fame Conftellation, the Celebrated
Stars called the Hyades, and the Ples-
ades, thele being in the Back, thofe
in the Forehead of Taurus. Juft under
the Meridian Southward appears the
Star called Andromeda’s Head, and at
or near the Meridian the Conftellati-
ons of Caffiopea, Cepheus, Pegafits,
&c. Between the Meridian and the
Weft Side of the Horizon appears the
Contficllations of the Swan, Harp, &c.
And at or near the Weft Side of the
Horizon, the Conftellations of An-
tinous, Serpemtarius, the northern
Crown, &c.

Hence

141
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Blence it is obvious, that this Pro-
blem is of good Ufec to find out and
know the feveral Conftellations, and
the more remarkable Stars in each Con-

ftcllation.

PROBLE M X

To find the Hour of the Night, the
Altitude of any Star being given,
or firft found by fome Inftrument
for that Purpofe. '

HE Globe being reftifyed ac-

cording to Problem s. and the
Quadrant of A/titude duly fixed to
the Meridian, move the Globe till
the faid Quadrant crofs the Star in
the given Altitudes then the Hour-
Index will fhew the Hour of the
Night. ' |

Thus,
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Thus, Of. 13. the Altitude of A/-
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 crofles the faid Star
in 277+ Degrees of Altitude, the Hour-
Index will then Roint 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
(re&ifyed by Problem s.) till the faid
Star comes to the Meridian of the
Globe : for then the Hour-Index will
{Hew the Hour.

PRO-

143

Chap. X,
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&

PR O BiI:E My XL

Zo find the Beginning of the (Crepuf-
culum, i.e.) Twilight, or the Time
of the ‘Day-break, at amy proper
Lime of the Xear.

“FHE Globe being (by Problem 5.5
rectified, clevate that Degree
of the Efﬁpffé‘k, which is diametri-
cally oppofite to the Sun’s Place at
the Time given, 18 Degrees above
the Weft Side of the Horizons; and
the Hour-Index will fhew the Time
fought. Thus, O¢%. 13. Day breaks;
or the Twilight begins about a Quar-
ter before five at London.
The Reafon of eclevating the De-

gree of the Eclptick, diametrically

oppofite to the Sun’s Place, 18 De-
grees above the Weft Side of the Ho-
rizom, is this; becaufe, thereby the
Degrec of the Ecliptick wherein the
Sun is at the Time given, is deprefled
18 Degrees below the Eaft Side of

~ the
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the Horizon. At which Depreflion it Chap.

is obferved by Affronomers, that the
morning Twilight begins; as alfo,
thit the evening Twilight ends at the
like Depreflion of the Siun, under the

X:
ey

weft Side of the Horzzon. WHhence it

is obvious, that the Beginning of the
morning Twilight being found, it is
obvious to know,; when the évening
Twilight ends; this ending fo much
after or beforec fix in the Evening, as
that begins before or after fix in the
Morning. Thus, O¢Z. 13. the evening
Twilight ends about a Quarter after fe-
ven, at London, or any Place in the

{fame Latitude, |
It is to be further noted, that the
morning Twilight beginning, when
the Sun is 18 Degrees below the eaft
Side of the Horizon ; and the evening
Twilight ending; when the Sun is 18
Degrees below the weft Side of the
Horizon, it thence follows, that, du-
ring that Part of the Year, wherein
the Sun’s Depreflion is never fo much
as 18 Decgrees, there is no Beginning
of the morning Twilight, or Ending
of the evening Twilight, but one
continued Twilight from Sun-fetting
L to

il
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Chap. X.: to Sun-rifing. Now that Part of the

W™ Year, wherein there is fuch a conti-
nued Twilight in " the Latitude of
London, is while the Sun is paflfing
from about the fifth Degrec of Gemi-
ni, to the twenticth of Cancer, i. e.
from about the rsth of May, to a-
bout the 7th of “f#ly. For during
this Space, the Sun is never deprefled
18 Degrees below the Horizon.

PROBLEM: Xh

To find the Longitude anmd Latitude
of amy Star given.

AY one End of the Quadrant of
Altitude upon the proper Pole

of the Ecliptick, (viz. if the Star be
in the northern Hemifphere of the
Heavens, upon the north Pole; o-

. therwife, on the fouth Pole,) and
the graduated Edge thercof upon the
Center of the Star, fo will the Qua-
drant cut the Ecliptick in the Star’s
Longitude,
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Longitude, (i. e. its Diftance from the Chap. X.
firlt of Aries,) and the Degrees of the |
Quadrant intercepted at the f{ame
Time, between the Star, and the Z-
hptick, will give its Latitude, this be-

ing no other than the Star’s Diftance

from the KEcliptick. Thus the Longi-

tude of the Star called Lucida Lyre,

will be found to be 283 Degrees

and its Latitude about 6o Degrees
Northwards.

It is obvious, that the Sun, being al<
ways in the Ecliptick, never hath any
Latitudes and its Longitude is found
without any more ado, than by com-
‘puting the Number of the Degree it is
in from the firft of Aries. Thus,
O¢&f. 13, the Sun is in the 190th De-
gree of Longitude, that being the Di-
ftance or Number of the firft Degree of
Scorpro, where the Sun then is, from
the firlt of Arzes.

There are fome other Problems,
which may be folved by the Globe;
but they being of little Ule are here
omitted. And {o we are come to the

End of this Aftronomical Treatife,
L 2 whercin
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Chap. X. wherein are contained fuch Partict-
lars, as feem more ufeful to be known
by Young Students, efpecially Young
Gentlemen, at their firk Inftitution in
Aftronomy. |

Fod NadTs.
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T HE

HE Art Qf Chl’Oj
. nology bas [0
Sseiil] clofe a  Depen-

=% dance upon Al
tronomy, that it is not
unnfual for Writers of Aftro-
nomical  Treatifes to  com-
prife therein a great deal of
what more properly belongs
to Chronology ; and which
therefore I have bere laid
L4  togetber,




T he Prcface;

rogether, with the otber most
ujeful and eafy Elements of
Chronology, 2 2 diffinit
Treatife from my Aftrono-
my. But the Defign both
of the Ome and the QOther
being the [ame, as therefore
1 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 bere-
in infifted on, but what re-
Jates to the common (Civil
or Ecclefiaftical ) Computa-
tion of Time, and to the
| 1o
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two Celebrated Erxa's of the
Olympiads, and the Build-
ding of Rome, the for-
mer chiefly ufed by Greek
Hiftorians, the latter by Ko.

man.
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CHAP. L Chap.1.
A 4

Of a4 Day; and the Parts of Time
arifing from a ‘Day by ‘Divifion,
viz. Hours and Minutes.
=) Y (Y) CHRONOLOGY iS o
| underftood the Art or gﬁ:;‘j}iﬂ'
Skill of adjufting Things
pat to their proper
Chronological  Inftitutions  2-
confift of the Explication of the feve- 2/

guifl’d inte
two Parts.

(*) The Word Chronology denotes literally in the
Greek Language a Difcourfe or dccount of Time, being
compourded of xpoy® Time, and Aiv® a Difconrfe or
Aeconns. ;

ral
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% tal Parts, ‘into which Time in general
is divided ;5 and of the feveral Chara-
éfers, by which particular Times are
diftinguifhed one from another.

3. The feveral Parts of Time are, M;-

&il other  yutes, Hours, ‘Days, Weeks, Montbhs,

Parisof and Zears. Amongt which we fhall

Time arife " = f
from s~ fpeak firit of a Day, becaufe from it

ﬁ"* 'I.:;ﬁ” arife the other Parts of Time, confi-
on,orCol- dered as they are applied to common
lefion.  UJfe. For as Hours and Minutes arife
from a Day by Divifion and Subdivi-
fiony fo Weeks, Months, and Years
arife from a Day by Colle&tion, or
reckoning fuch or fuch a Number of
Days together.
oL By a ‘Day then, according to the
ﬁg:{;ﬁ_ primary (*) Intention of the Name, is
marilyand denoted the Time of Lights and in
properly.  this Senfe it is oppofed to Night, ot
the Time of Darknefs. And the Sun
being made #o (1) rule the Day, hence
a Day, according to the primary In-
tention of the Name feems moft pro-

perly and naturally to be determined

e

(*) God called the Light Dry; and the Darknefs he

called Night, Gen. i. 5.
1) God made two great Lights; the greaser Light o

rule the Days, Gen. 1. 16.
by
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by the Sun’s Rifing and Settings; and Chap.I.
fo to be moft properly and naturally N
defined, the Stay of the Sun above

the Horizon, or the Time between

the Sun’s Rifing and Setting. Agree-

ably whereunto, Night is the Stay of

the Sun below the Horizon, or the
Time between the Sun’s Setting and
Rifing.

But the Word “Day is frequently ta- ¢,

ken in a larger Senfe, f{o as to compre- Anorher

hend alfo the Night, and to denote a ;’ffijff"'

whole Revolution of the Sun round Dafor s
the Earth. This Sort of Day is moft Nuchthe
aptly denoted by the Greek Word (%) 24 Hours.
Nuchthemeron.

The Nuchthemeron may be reckon- 6.
ed, either from Sun-fetting to Sun- ﬁﬂ";‘f
fetting, as did the Fews and Athenians, i using
and as the Italians fill dos or from ffe Nuch-
Sun-rifing to Sun-rifing, as did the
Babylonians; or from Mid-day to

Mid-day, as do the Generality of

i

—

(*) It is a compound of »f 4 Night, and iuis #
Day. The two-fold Acceptation of the Word Day,
is diftinguifbed ufually by the Names of a Natural and
an Arnﬁuciaf Day. But fome calling that a natural
Day, which others call an Artificial, hence arifes lpl';rcat
Confufion; to avoid which I judge it beft, wholly to

wit thie Diftinction,
Aftrone-
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Chap. I
YN

Of an
Hour.

Of Days.

Aftronomers, and likewife the Arabs ;
or laftly, from Mid-night to Mid-
night, as did the old Egyptians, and
We of this Ifland, together with the
French, Germans, and other Europeans
ftill do.

Procced we now to the Part of
Time, called an Hour. 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 (}) entire Revolution, hence it

rar i

(1) In firiGnefs the Equator makes fomewhat more
than one Revolution, during a Nuchthemeron; viz. {o
much more as anfwers to the Sun’s apparent proper
Motion in the Ecliptick during the faid Space of Time.
Now this Overplus being various, wiz. §7 Minutes in
the Sun's Apogee, and 61 Minutes in its Perigee, hence
Aftrenomers take the Mean between the twugc-man-
tioned Numbers for a ftanding Meafure through the
whole Year, and {fo compute that to every Nwchtheme-
ron there anfwers §¢’. 87, and almoft 20", over and
above a Revolution (or the 360 Degrees) of the Equa-
tor. But now the Difference between the Sun’s Revoe
lution (or a Nuchthemeron) and the Equator’s, when at

reateft, being but 61 Minutes, or a little more than a
%ggre'e, which anfwers but to a little more than 4
Minutes in Time, hence it may be paffled over unre-
garded in common Ufe; and the Hour here {poken of
may be well enough efteemed to anfwer juft to 15
Degrees of the Equator.

comes
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comes to pafs, that as the whole Cir- Chap. T.
cle or all the 360 Degrees of the E-
quator anfwer to a whole Nuctheme-
ron, {o a z24th Part or 15 Degrees of
the Equator anfwer to a 24th Part of
a Nuchthemeron, or fuch an Hour.
And becaufe thefe Hours are all thus
ufually meafured by 15 Degrees of
the Equator, hence they are all looked
on as FEgual one to another at all
Times.

But the Fews, Greeks, and Romans g,
did antiently divide (not the Nuchthe- of Tem-
meron into 24 cqual Hours, but) the Eﬁf’g’af”
Day, whether longer or fhorter, into Hows.
12 Hours; and fo likewife the Night.
Whence it is obvious, that their Hours
were Unequal 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.

(*) Hence the equal Hours ufed by us are formetimes
ftiled Equinoctial Hours; and the unequal Hours ufed
by the Fews, &c. are ftiled Temporary Hours, from
their varying in Length according to the other various
Parts of the Year.

M For
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Chap. 1.

0.
How th
unequal
Howrs an-
Sfwer to onr
COMMOn
equal
Hours.
Hhich Ob-
fervarion
is of ufe
for under-
[flanding
2he Bible-
Hiftory,

10.
Asis alfo
vhe Jewifh
Divifion
of the
Nightinto
Watches,
g r.

Of Hours.

For they always reckoning their
firt Hour of the Day from the Sun’s
Rifing, which at the Equinoxes an-
{wers exaétly to our fix a Clock in the
Morning, it follows that their firft
Hour of the Day muft anfwer at the
Equinoxes to our feven a Clock in the
Morning; and confequently their
third Hour to our mine a Clock in the
Morning; their fixth to our twelve a
Clock at Noon ; their ninth to -our
three a Clock in the Afternoon, .
And although there is not fo exalt a
Correfpondence between the Hours
ufed by them and us, at other Times
of the Yecar, yet the fore-mentioned
Obfervation is of good Ulfe for the
better Underftanding the feveral Hours
of the Day mentioned in the Sacred
Hiftory.

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 obferved; but alio)
into four Quarters, called Watches,
cach Watch containing threce of their
Night-hours.  Thefe Watches were
diftinguifhed, cither by their numeral
Order, whence we exprefily read in

the
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the Sacred Hiftory of the (*) Second, Chap. 1,
Third, and (1) Fourth Watch ;5 or by
fome other Denomination. Thus the
firt Watch is otherwife ftiled the (J.)
Head or Beginning of the Watches ; the
Sccond, the (%) Middle Watch, be-
caufe it lafted till Mid-night; and the
Fourth, the (1) Morning Watch. A-
%ain, the Firft was termed (}) the
Sveming 5 the Second, Mid-night ; the
Third, the Cock-crowing ; the Fourth,
the Dawning. |

The common Divifion of an Hour It
is into Quarters. But Aftronomers, ¥ M-
and fuch as are more accurate in ac- Seconds;
counting Time, divide an Hour into 47dthe
fixty Parts, called Minutes; and a gf::ﬁﬁ"
Minute again into fixty Parts, called Bay
Seconds, as being Minutes of Minutes, guary asi:
and fo fccondary Minutes. And here nates.
it is to be obferved, that the Word
Minute is taken in a double Senfe, ei-
ther to denote the {fixtieth Part of an
Hour, which therefore is peculiarly
ftiled an Horary Minute 3 or cllc to

denote the {ixtieth Part of a Degtee,

B

*) Luk. xii. 38. Mu.tr. xiv. 25, (1) Lam. iis
19(-' ){') Tniég. gii. 1(91..) (4) Exed. xiv. zq.‘.i- (+) Mark

ok M 2 which
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Chap. I yhich therefore may be diftinguifhed
by the Name of a Graduary Minute.
And this Graduary Minute is {ubdivi-
ded by Aftronomers into fixty Seconds,
and alfo each Second into fixty T hirds,
and each Third into fixty Fourths, &c.
whereas it is ufual to fubdivide an Ho-
rary Minute only into Scconds. Now
as 15 Degrees of the Equator anfwer to
one Hour or fixty Horary Minutes, {o
one Degree of the Equator or {ixty Gra-
duary Minutes anfwer to four Horary
Minutes; and {fo one Horary Minute
to fifteen Graduary Minutes. And thus
much for the feveral Parts of Time,

which arife from a Day by Divlf' ion, and
Subdivifi ton.

) 7
R . -
: ¥ "‘- < :5_ Hﬂ- :
|_,, ‘1 oy
-:‘. L -“ ¥ ﬁ- \’_ - s
k i"r*-}k;\ : ..!J

g t(m

CHAP.
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Chap.II,
e

CoHPRIP i)

Of the feveral Parts of Time, which
arife  from a Day by Celletion s
viz. . WEEKS, MONTHS, and
YEARS.

Mong the feveral Parts of Time, 1.
which arife from a Day by Col- of s Week
lection, it is proper to fpeak firft of F4ey/
the /eek, not only as denoting the
fmalleft Collettion of Days, nanmf:l}I
no more than feven; but alfo as be-
ing the moft Antient Colle&ion, as
we learn from the Sacred Hiftory,
whereby we are taught that it was in-
ftituted prefently = after the Creation,
and in Memory of God’s creating the
World in fix Days, and riﬁ‘.fﬁg on the
Seventh from all his Works, which be
had made. |
The feven Days of the Weck ate . = 2.

el

commonly diftinguithed by the Name Tf?ﬂﬁm

.ﬂ}ﬂ

of the Planets, accounted al{o juft ;7 Whek,
feven according to the Vulgar Syfltem, wifﬁg
and placed in this Order from the Zi;l;]i',:

Higheft to the Loweft, w7z, Saturs,Denomi-
M 5 yﬂﬁfrfr’ﬂﬂtlﬂﬂi;
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Chap, L. Fupiter, Mars, the Sun, Venus, Mey-
Y™ cury, and the Moon. Now the Aftro-
logers fuppofing the fore-mentioned
Plancts 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 Planet, which is
{uppofed to prefide over the firft Hour
of the Nuchthemeron. Whence it comes
to pafs, that the Days are denomina-
ted from the Plancts according to the
common Method. For afligning the
firt Hour of Satwurday to Saturn, the
fecond will fall to Fupiter, the third
to Muars, the fourth to the Suz, the
fifth to Penus, the fixth to Mercury,
and the {eventh to the Zfwon. And
fo the eighth Hour will fall to Sazturn
again, and alfo the fifteenth and
twenty-fecond of the faid Nuchtheme-
ron; and conlequently, the twenty-~
third Hour will fall to Faupiter, the
twenty-fourth to Mars. By which
means the fitlt Hour of the' next Nuch-
themeron will fall to the Swm, and the
firt Hour of the next to the Moon, of
the next to Mars, of the next to Mer-
cxry, of the next to Fupiter, of the
next to Venys 5 and of the next to Sz-
| " turn
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turn again, and fo through the next Chap. I
Week as afore. Hence the Days of
the Week came to be diftinguithed in
their Order by the Lazsm Names of
Dies Saturni, Solis, Lunze, Martis,
Mercuriz, Fouvis, and Fenmeris; and fo
among us by the Names of Saturday,
Sfiﬁddj, Munday, Tuefday, Wednefday,
Thurfday, and Friday. For as Satur-
day, Sunday, and Munday, plainly de-
note the Day of Sarurn, the Sun, and
the Moon s fo Tuefday, Wednefday,
Thurfday, and Friday, denote the Day
of Tuifco, Woden, Thor, and Friga;
which are the Szxon Names refpeiive-
ly anfwering to Mars, Mercury, Fupi-
ter, and Venus.

It is alfo not to be omitted, that, 3.
becaufe the Eaffer Week was formerly The Days
efteemed the Firft or Principal Week Ej;;ﬁ;f*
of the Year; and cach Day thercof minaredéy
was a Feria ot Holy-Day; hence the 230
{everal Days of the Week were diftin- fians.
guifhed in their refpe&ive Order, a-
mong the Primitive Chriftians, by the
Names of feria Prima, Secunda, &c.

7. e. the Firft, Second, (&c.) Holy-
‘.Dd_y Sunday, or the fersa Prima be-
ing otherwile ftiled by them the Lord's

M 4 ‘I)ﬂ}':
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Chap. 1. Dgy, as being the Day of our Lord’s
YN Refurreétion,

4.
A Weel:
femetimes
gaken to
denote the
Space of

even

Years.

Hitherto we have fpoken of a Week
in its common Acceptation, as it denotes
a Week of ‘Days, or feven Days. But
it is not wholly to be paft by, that asthe
Original or Hebrew Word which we
render a Week, does literally denote
only in general a Collettion of Seven,
and therefore may be applied to Years
as well as Days, (and the.fame holds
as to the correfpondent (*¥) Greek and
Latin Words,) fo it is aGually ufed in
(1) fome Places of the Sacred Hiftory to
denote, not feven ‘Days, but ([even
Zears. And in Conformity to the Ufe
of the faid Original Word, our Englifh
Word Week is ufed in the faid Places of

~ Sacred Scripture to denote, not @ Week

.5-
A Synodi-
cal Month,
primaril
called ﬁj
Month.

of Days, but a Week of lears, or a
Colle&tion of feven Years.

Proceed we next to {peak of Months,
which, as they are of wvarious Sorts,
fo are called by this one common
Name, not by mere Chance, or with-
out any Realon, but by Reafon of

(*) Hebdomas 4#d Septimana. (1) So Pan. ix.
24---27. -

their
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their all agrecing in fome Relation to
a Month primarily {o called. Now
the (*¥) Hebreww Word, to which our
Word Month anfwers, does literally
import the Time from one New Moon
to another; and lo does properly de-
note a Synodical Month. And foral-
much as this {fort of Month is moft dif-
tinguifhable by our Senfe, and fo moft
obvious and proper to be ufed as a
Meafure of Time in the common Af-
fairs of Lifc; hence it is more than
probable, that, as our Word Month
is cvidently derived from the Word
Moon, {o 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 firft ufed to de-
note that Sort of Month, which was
firt obferved as a Meafure of Time.
But now it is not rcalonably to be

(*) The Hebrew Word Chodefh (is derived from a
Radix, which fignifies to Renew, and accordingly)

does primarily denote the New Moon, or the Day of

the New Moon ; and thence it is fecondarily taken to
denote a Month, being the Space from one New Moon

to another.
doubted

L "
Chap. II.
YN
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Chap.Il.  doubted, but the Symodical Month
was firft ufed as. a Meafure of Time,
forafmuch as it is:obvious to the bare
Senfe, even of the Vulgar and moft
illiterate: Perfons.

;. As for the Periodical Month, or the
Thepe- 1ime wherein the Moon goes round
Eﬂfw@ her Orbit, this could not' be determi-
called s ~ ned  withont fome Obfervation and
Month.  Study ; and thercfore no doubt- was

not taken Notice of, till fometime
after the Synodical Month was ufed.
And confequently it iss not to be
doubted, but the Name Month was
applied to the Time of the Moon’s
Periodical Coutfe, not primarily; but
fecondarily, or after it had for fome
Time been applied to the: Moon’s Sy-
nodical Courfe. And the Reafon of
impofing the fame Name upon the
Time of that, as had been impofed
afore upon the Time of this, was, be-
caufc both Times agrec in the general,
viz. as they relate to the Cﬂurﬁ: of
the Moon, and fo may both from the
Moon be called Mantbs.

o It has been afore (in the Aftrono-
of she dif- mical [Treatife, Chap. 4. Selt. 2, 3.)
ferens  obferved, that the Periodical Month:

Lengths o

rhe Syno. confifts of 27 Days and 7 2 Hours;
and
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and the Synodical Month of 29 Days Chap. I
and 12 & Hours. And the Reafon of gig g
this Difference has been there accoun- Periodical

ted for. gie.

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

becaufe during (either a Synodical or A Solar
Periodical) Month of the Moon, the fg::f’;w
Sun paffes well-nigh through a whole why called
Sign of the Ecliptick; hence the Time # Mosth.
of the Sun’s pafling quite through a
Sign is called a Solar Month, as ncarly
an{wering to the Space of a Lunar
Month, efpecially the Synodical Month.
For as this Sort of Lunar Month is a
little above. 20 * Days, f{o the fore-
mentioned Sofzr Month is almoft 30
L Days : and confequently the Diffe-
rence between them is but about one
Day.

But now becaufe the fore-mention- 8.
ed Solar and Lunar Months do not E‘;’jﬁ;
confit juft of whole Days, but of whar,and
fome odd Hours and Minutes over, ‘Iff;;:}i;f‘
which cannot be confidered in the '
common Account of Time; therefore
fome certain Number of jult whole
Days arc made ufe of inftead of the
fore-mentioned Aftronomical Months;
but however are called likewife Montps,
forafmuch as they come as near as can

be
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be to the faid Affronomical Months,
from which they are diftinguithed by
the Name of Czvz/ Months, as being
adapted to Civil or Common Ufe.

Thus in the firft Place, what is moft
commonly called a Month among us,
is made to confift juft of twenty-cight
whole Days, and f{o juft of four whole

‘Weeks ; whence it is peculiatly ftiled

a Month of Weeks. It is obvious,
that in Order to render the Computa-
tion of Time from Weeks to Months
morc cafy, and fo more fit for com-
mon Ufe, it was neceflary  that the
Month fhould confift juft of fome cer-
tain Number of whole Weceks : which
being thus neceflary, four whole
Weeks were made Choice of for the
Number, which fhould conftitute the
Month ; becaufe this Number comcs
nearer than any other Number of
Weeks, to the. {everal Aftronomical
Months afore-mentioned.

The Aftronomical Synodical Month
is adapted to Civil or Common Ufg,
by making the Civil Synodical Month
to confift alternately of (*) twenty-

(*) A Civil Synodical Month confifting of thirty
Days, is called Plenus, i. e. a Full Month; and a Civil
Synodical Month confifting but of twenty-nine Days, is
called Cavsy, 1, €. an Hollow or Defedtive Month,

nine
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nine and thirty whole Days; for 29 Chap.IL

+ 30 =59 —20- x 2, that is, two

Civil Synodical Months are equal to

two Aftronomical Synodical Months,

omitting in both the odd Minutes.

And confequently, according to this

Mcthod, the New Moon will keep to

the firt Day of every f{fuch Civil

Month for a long time together, when

once adjufted thercto. This was the

Month in Civil or Common Ulc a-

mong the Fews, Greeks, and Romans,

till the Time of Fulius Cefar, and is

ftill fo among the Zwurks. |
In like manner, the Aftronomical 11.

Solar Month may be adapted to com- Th Silar

mon Ufe, by making the Civil Solar pighy

Months to confift 11tcmatc1y of thirty umfﬂfj‘f}'

and thirty-one Days, excepting one Ef;‘,ff:, £

Month of the twelve, which fhould Common

confift of thirty Days every four Years; o

the other three Years it muft confift

only of twenty-nine Days. This is

illuftrated by the adjoining Scheme or

“Table of the Solar Months.

Months
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&V~ Months. Days. Months,  Days. Months. Days:
March 31 Ounintilis 31 November 31

April 30 Sextilis 30 December 30
May 31 September 31 Fanuary 31
3#?!# 30 Ocfober 30  February 29

And every fourth Year, 30

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

366 Days, juft as it is now.
i2. It is evident then, that the Civil
ﬁs .S‘Efﬂr Solar Months might be thus uniformly
o oo conftituted.  And indeed they were
t0 be infli- {0 conftituted in the main at firft by
. Julius Cefar, who brought the Solar
mong us. Months into common Ule among the
Romans, whereas they ufed afore the
Civil Lunar Month, as was () ob-
ferved when we were fpeaking of the
faid Lunar Month. The Alteration
was made afterwards, when (as the
fifth Month, which had afore been
called from its Rank, Quintilis, was
new named F#lius in Honour of the
Emperor of that Name; {o) the fixth

Month, which had afore been called-

(+) Se&t. 1oth. of this Chapter,

from
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from its Rank, JSextilis, was new Chap. IL
named Auguftus in Memory likewife of
the Emperor of the fame name; and
not ‘only fo, but (whereas this Month
confited afore but of thirty Days,
and fo was a Day fhorter than the
foregoing Month of ‘fuly,) there was
a Day more added to it, that fo the
Honour paid to Augaffus might not
feem to fall thort of the Honour paid
to Fulius, even in this Pun&tilio. Now
this Alteration being made as to the
Month of Auguf?, it (according to the
alternate Method at firft inftituted,
and ftill preferved in the following
Months) made an Alteration in all the
following Months, except Fanunary,
which upon this Alteration fhould
have had but thirty Days according to
the alternate Method primarily infti-
tuted. DBut this Month being fo named
in Honour of Fanus, efteemed by the
Romans, the God of Time, on the
like Confideration that it feem'd pro-
per to lengthen the Month of Auguft
by a Day, it might feem not proper
to leflen the Month of Fanuary by a
Day, but rather to continue it ftill
thirty-one Days long, and to make
February, which aforec was twenty-
ninc,
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-nine, and every fourth Year thmy

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 Calendar, (whence
they are called the Calendar Months)
in reference to the Names and Num-
ber of Days afligned to cach, fet
down in fhort in the follnwmfr Ta-
ble.

Months. Days. Months. Days. Months.  Days.

March 31 Fuly 31 |November 30
dpril 30 Auguft 31 December 31
May 31 Seprember 30  Fanuary 31
. June 30  Odober 31 February 28

But every fourth Year, 29

- By comparing- this and the fotego-
ing Table, will be illuftrated what-
cver has been here f{aid, either con-
cerning the firft Inftitution of the So-

lar Months 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, wzz.
365 Days, and every fourth Year 366
Days. The former of which Sums is
- the
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the Time, wherein the Sun feems to Chap.IL
pafs through the twelve Signs, () omit- ¥~
ting the odd Hours and Minutes, and

the latter Sum is the Time, wherein the

Sun feems to pals through the twelve

Signs, adding thereto the odd Hours and
Minutes which were omitted 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- 3]
lendar Months make up the Civil So- 4Twelve:
lar Year in ufe among us (in which ﬁ‘:‘;h .
Senfe it is, thata Twelve-Month is uled walentron
by us as an Equivalent Term to a Yer
Zear) 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 {peak of the Civil
Year in ufc among us; after that
we have made f{ome fhort Obferva-

tions concerning the Year in gene-
ral.

(1) See Seét. 16. of this Chapter, .

N By
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By a (§) Zear then (the only Part
of Time remaining to be treated of)
is denoted in general a Revolution of
a Celeftial Light round the Heavens
by (what is cfteemed) its proper Mo-
tion. Thus an entire (apparent) Re-
volution of the fixed Stars is ftiled the
Great Tear; and the Time wherein
Saturn, Fupiter, and Mars, go round
their Orbits, is refpetively fiiled the
Year of Saturn, Fupiter,. and Mars;
and accordingly the Time of the
Moons going round her Orbiz, com-
monly 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, s Hours, and ve-
ry near 495 Minutes.

Now becaunfe during the Time of
onec Solar Year, therc are twelve Sy-

- nodical Months; hence twelve Syno-

+2 e

{(+) As the Latin Word 4nnus primarily denotes a Cir-
cle (whence Annulus fignifies a Ring) and is thence ta-
ken to denotea Year, as being a Circle of Time, which
being once gone round is begun again; fo the Greek
Word sviwvrzg, and the Hebrew Word $hanab is of thelike

Importance,
dical
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dical Months conftitute (what is called
a Lunar Yecar; which therefore confifts
of 354 Days, 8 Hours, and a little more
than 48 Minutes. So that the exalt
Difference between the Aftronomical
Solar and Lunar Year is 10 Days, 21
Hours; and 1 Minute.

But whereas the Hours and Minutes
above the whole Days of a Solar Year,
can’t be taken Notice of in Civil or
Common Ufe; therefore the Civil
Solar Year in ufe among us, is made
to confit only of 365 Days for three
Years together, and every fourth Year
of 266 Days. Namely, whereas in an
Aftronomical Solar Year there are, a-
bove the whole Days, s Hours, and
very near 49+ Minutes; there are ad-
ded every Year about 11 Minutes, to
make up this juft fix Hours ; and thefe
fix Hours amount juft to a whole Day
in four Years.

Each of the three Years confilting
only of 365 Days, is called a Common
Year; and every fourth Year confift- |
ing of 366 Days, is called a Biffextile
or me Year.. The Reafon of its be-
ing called Bjffextile is, becaule the
Day arifing in four Years out of the

fix Hours afore-mentioned, is this
N 2 Year

27
Chap. Il.
M

1.0;
The Aftrao-
nomical
Solar Year,
how adap-
ted to Ci-
vil or Comi-
70N [;_jc

17
A Biffex-
tile or
Leap-
Year, wﬁﬂjf
fo called.
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Chap. 1X. Year smtercalated, i. e. inferted intothe

L

Calendar, by reckoning (according to
the Roman Way, bis [extum Kal.
Martii, i. e. by rcckoning) twice the
fixth Day before the Calends of March,
which anfwers to our twenty-fourth of
February. But although we took our
Civil Solar Year from the Romans, yet
we do not imitate them in this particu-
lar, but inftead of reckoning February
the twenty-fourth twice, -we reckon
this Year twenty-nine Days in February,
whereas in common Years we reckon
but twenty-cight. But although we
reckon not February twenty-fourth
twice, vet we reckon twice the Calen-
dar Letter always belonging to Febru-
ary the twenty-fourth; namely £.° And
by this means, that which was the Swn-
day Letter from Fanunary the firft to
February twenty-fourth, will be fo no
longer, but the Letter next before it in
the Order of the Alphabet, will be the
Sunday Letter for the remaining Part of
the Year.. From which Lesp or Change
from one Sumday Letter to another,

this Year came to have the Name of
Leap Tear amongtt us,

It
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It has been afore obferved, that the Chap.ir.
Aftronomical or true Solar Year d{}cs %
confit of 365 Days, s Houts, 49+ 1. cinit
Minutes. Whereas to adapt it to Ci- Solar Year
vil Ufe, the Solar Year is conceived ‘%%
to confit of 365 Days, and jult fix nures; and
Hours 3 (which {ix Hours in four "Eﬁ:f;__
Ycars make up jult another whole formation
Day ;) fo that the Civil Solar Year is ff ?j’”}“
about eleven Minutes longer than the caupes
truc Solar Year. Hence it comes to theresy.
pals, that the Scafons, or (which
comes to the fame) the Equinoxes and
Solftices, depending on the true Solar
Ycar, do not kecp always to the fame
Time or Part of our Civil or Common
Yedar, . but . vary -every Ycar about
eleven Minutes, (viz. 10, and 48 ,)
and confequently about a whole Day
in 133 Years. Wherefore from A. D.

325, when the famous Nizcene Council
was. held, to . A."D. 15%2, wherein
Pope Gregory the XIII. reformed the
Calendar, there was found to have
arole a Variation of ten Days; the
Vernal Equinox, which at the Time
of the Nicene Council fell about the
21ft of March, in A. D. 1582, being
found to fall on March the 11th.
Hercupon the forementioned Pope,

N 3 intending
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intending to bring back the Equinox ta
thc Time of the Year it fell upon at
the Nicene Council, ordered Oéfober sth,
(in the Year 1582.) to be reckoned
October 1sth, thereby fupprefling ten
Days, and making the following March
112/ to be reckoned March 21/¢; and
io the Vernal Equinox, which other-
wife would have been reckoned to fall
on March 11th, to fall .on March
21/f, as at the Time of the Nicene
Councs/. And that the like Variation
might not happen again, the faid Pope
ordered, that once in 133 Years a Day
fhould be taken out of the Calendar;
or. (which comes to the {fame) that three
Days fhould be taken out every four
Hundred Years, after this Method, wvzz,
whereas, according to the Account a-
fore (and fill by us) ufed, every Hun-
dredth Year from the Nativity of our
Saviour is a Leap-Tear; from thence-
forth only every four Hundredth Year
fhould bec a Leap-Zear 5 and the other
Hundred Years fhould be common
Years.

As the Account afore in ufe, is
thence called the OM Style 5 as allo
the Fulian Account or Fulian Tear,
tfrom Fulius Cefar, by whofc Authori-

ty
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ty it was firft introduced among the Rp- Chap.IL
mans, forty-fix Years before Chrift, ac- =~ ¥
cording to the Common Account by the
Ycars of our Lord : So this Form of the
Civil Solar Year introduced by the fore-
mentioned Pope Gregory, is from him
called the Gregorian Account s as alfo
from its being (comparatively with the
former) newly introduced, the New-Style.
And thisis ufed in ftaly, France, Spain,
and where-ever the Pope’s Authority is
acknowledged 5 and as it had been re-
ceived from the firft by the Popifh Coun-
trics of Germany, {o towards the End of
the [aft Century it was reccived alfo by
many of the Reformed People of Germa-
#y, as to their Civil or Common Account
of Time. For as to their Ecclefiaftical
Account, or finding the (Eaffern Moon,
or) Time of Eaffer, thele do or did till
(¥) very lately follow the Rudolphine
Tables of Kepler. The Old-Style is
ftill ufed by Us of this Ifland, as alfo in

Ireland, and by fome others.

Although’ the Calends or Firft of 20.-
" I
January is now-adays, almoft thorough. 9/t va-
ginnings
" of the Ci-
: : " vil Solar
(*) The Publick News-Papers have in general given vpup in va-
Account of fome Reformation or Alteration made lately yjous Cogn-
i this Deo~ by the Proteftants in Germany. sries.
L 4 out
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Chap.II. out all Europe, commonly looked on as

~ V™ the Beginning of the Year, whether
Fulian or Gregorians; yet there are
fome, who reckon the Beginning of
it from f{ome other Part of the Year.
Thus the Penetians, Florentines, and
Pifans in Italy, and the Inhabitants of
Triers or Treves in Germany, reckon
the Beginning of the Year from the Ver-
nal Equinox. The Church of Ewngland,
in Conformity to the Antient Ufage of
the Chriftian Church, reckons her Ec-
clefiaftical Year from the Feaft of the
Annunciation, commonly called by us
Lady-“Day. And our Civil Year, ac-
cording to our Law, takes alfo its Be-
ginning from the fame Day; though
the common People, and others among
us 1n Matters not requiring the Nicety
of a Legal Date, reckon the Begin-
ning of our Year from the firft of Fa-
nuary. :

21, It has been afore obferved, that the
The Aftro- Lunar Year, firiétlly or according to
nomical - Aftronomical exalnefs, confifts of
Tar, bow 354 Days, 8 Hours, and a little more
gﬁf{;{: than 48 Minutcs. But to adapt this
andfirfiof alfo to Civil Ufe, the Civil Lunar
Effn‘gﬂ Year is efteemed to confift only of 354
nar Year. Whole Days. So that the Difference

between
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between the Civil Lunar Year of 354 Chap. IL
Days,. . and ‘. the \Civil Solar Yearof
365 . Days, ' is .an..eleven..Days ;s v the
former being {o much fhorter than the
latter. Hence it comes to pals, that
fuch as ufe the Civil Lunar  Year,
without any regard to the aforefaid
Difference, their Year, f{uppofing it
to begin now in Spring, will after
cight Yecars Time begin in Winter ;
and after eight Years more in Au-
tumn, and fo after that in Summer ;
and laftly, after about thirty threce
Years in all, will begin in Spring a-
gain. Hence it is called Annus Luna-
ris Vagus, or the Wandring Lunar
Zear 5 Dbecaufe its DBeginning thus
wanders through the feveral Scafons,
and thatin the Memory of Man. And
this is the Sort of Year uled by the
Turks.

Others, though they ufed or ufe 2:.
the Civil Lunar Year, yct remedy the E{ Jj’?“‘
fore-mentioned Inconveniency of it o
thus changing the Time of its Begin- LU
ning, by having Regard to the fore-"™ ™"
mentioned Difference of eleven Days,
between the Civil Solar and Lunar
Year; namely, by intercalating {o
many. Months, as the faid Difference

of
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Chap. IL. of eleven Days arife to in fuch a num-
ber of XYeats. By which means
the Lunar and Solar Year are kept fo
adjufted one to the other, as that the
Beginning of the Lunar Year will
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 gene-
ral is diftinguifhed.

CHAP

i
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Of the feveral CHARACTERS of Time
in gemeral 3  and particularly of
the CycLe of the MooN, and the
EpracrTs.

Roceed we now to fpeak of the fe- f.:'han

veral Charalters, whereby particu- f;ftm of
lar Times are diftinguifhed one from Zime two-
the other. And thefe are cither Na- /™
tural or Inftituted by Men.

The Natural Chara&ters of Time are 2.
fuch as depend on Natural Caufes, and ﬁfﬂ”;”*
are thefe; wviz. New Moons, Full ;;”q;m-
Moons, Eclipfes, cither of the Sun (as Timewhat.
they arc commonly call'd) or Moon,
the two FEguinoxes, the two Solftices,
the Cycle of the Moon, and the Epaéts
of the Moon. All which have been
{ufficiently {poken of in the forecgoing
Treatife of Aftronomy, except the Cycle
and Epalts of the Moon; which are
therefore to be here explained.

The
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Of the Cy cLE of the Moon.

The Cycle of the Moon then is to
be efteem'd a (+) Natural Character
of Time, becaufe it depends on a
Natural Caufe, wviz. the Motion of
the Moon : which is fuch, that, after
nincteen Years very nearly, the New
Moons and Full Moons are oblerved
to fall on the fame Nuchthemeron of
the Julian Year, as they did nineteen
Years afore.  Hence this Cycle is o-
therwife termed the Cycle of nineteen
Tears.

The New Moons being obferved to
fall out thus, they were wont formet-
ly to calculate or find out the Time of
the New Moons (without the Help of
Aftronomical Tables) after this man-
ner. They obferved, on what Day
of cach Calendar Month the New
Moon fell, in each Year of this Cyclc;
and to the faid Days they fet refpe-
&ively the Number of the faid Year.
Thus obferving, that the New Moons,
in the firft Year of this Cycle, fell on
Fanuary 23d, February 212, March 234,

(+) Some ecftcem this, not a Natural, but an Infli-

rm’ Charaéter of Time. But not {o properly, fince it
detptnds on a Narsral Caufe.

&e.



Of the CycvLE of the Moo . 33

&c. they fet the Number 1 to the faid Chap. 111,
Days. And in the like manner, obfer- ™V~
ving that, in the lecond Year of this
Cycle, the New Moons fell on Fanua-
ry 12th, February toth, March 12th,
&c. to the faid Days they f{et the
Number 2. And after this Method
they went through all the nineteen
Years of this Cycle ; as may be feen
(*) in the Calendar adjoining to the
End of this Chronological Treatife.
The Numbers thus fet to the Days
whercon the New Moons fell in each
Year, arc called the Golden Numbers,
cither becaufe they were formerly
wont to be writ in Gold, or elfc be-
caufc of their Golden or great Ufe.
Any onc of thefe Golden Numbers is
otherwife called the (}) Prime, be-
caufe the faid Numbers were placed
in the Prime or Firft Column of the
Calendar, as they ftill are in our
Church Calendar, and in the Calen-
dar adjoining to this Treatife: Or eclfe

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

(1) It is called by this Name in the Diretions be-

longing to the Taéle for finding Eafler for ever in the
Common-Prayer-Book.

becaufe
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Chap.III. becaufe each Golden Number de-
notes Luna ‘Prima, or the Firft Day
of the New Moon, according to
which way of f{peaking the Full
Moon is frequently fyl'd Luna Quar-
tadecima, as falling on the Fourteenth
day after the New Moon inclufively.
The Golden Numbers being thus placed,
it was ealy to find, what Day of any
Month in any Year given the New
Moon will fall upon, it being
known to what Year of the Moon’s
Cycle the Year given anfwered. Thus
fuppofe, A. D. 354, to be the Yecar
given, which anfwers to the 1324
year of the Moon’s Cycle; and fup-
pofe it be enquired, what day of
* March the New Moon fell upon that
Year, I look for the Number 13 in
the Month of March, and find it fet
to the 11#h Day; whereby is fhewn;
that the New Moon fell that Year om

that Day of March. | |
5. And by this Method the New
}if:“l;fﬁ Moons could be found with Accura-
New €y enough at the Time of the Nicewe
Moone az (Coymes/, forafmuch as the Golden
‘:Eﬁ’?;ﬁg?ﬂ Number did then fhew the Day (7. e.
Number.  the Nuchthemeron) within which the
New Moon fcll out. And hereupon
1S
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is founded the Rule of the MNicene Chap.IlL
Counci! for finding Eafter, of which ™
more in Chapter 7¢h. It is here to
be obferved, that the Golden Num-
bers do not now fhew the Days,
whercon the New Moons fail. For
the Cycle of the Moon 1s lefs than
nineteen Fulian Years, by 1 Hour,
27 Minutes, and almoft 32 Secconds.
Whence it comes to pafs, that, al-
though the New Moons fall again
upon the fame “Days, as they did
ninetcen Years afore, yet they fall not
on the fame Howur of the Day or Nuch-
themeron; but 1 Hour, 27 Minutes,
and almoft 32" Sooner. And this
Difference arifing in about 312 years
to a whole Day, hence the New
Moons after cvery 312 Years fall a
whole Day (2. e. Nuchthemeron) {oon-
er. Upon this Score the New Moons
fall now four Days fooner, than they
did at the Time of the Nicene Council.
Which being obferved, the Day (7. e.
the Nuchthemeron, though not the
Hour of it) on which the New Moons
fall, may be now found by the Gol-
den Number. For Inftance, I would
know on what Day of ‘famuary the
New Moon will fall next Year, wviz.
37132
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Chap.IIl. 1515, This, by the Rule delivered
in the following Paragraph, will be
found to be the third year of the
Moon’s Cycle. Ilook therefore for the
Golden Number 3, and find it (in the
Calendar) placed to Fammary the 1ff,
and again to Fanwary the 31/f, {o that
about the Time of the Nzcene Council,
there were two New Moons in the
Month of Fanuary, every third year of
the Moon’s Cycle. Whereas, according
to the fore-mentioned Obfervations;
cach of the faid two New Moons fal-
ling now four Days fooner, the firft of
them falls upon ‘December 28th of this
prefent Year, 1711 ; and only the other
falls in the Famuary following, viz. on
Fanuary 27th, 1712,

6. It remains now to fhew, how it is
Tofind  to be found, what Year of the Moon’s
wharYet Cycle any given Year of Chrift an-
Moon’s - {wers to. And this is done by (*)
;E:;ﬂzr adding 1 to the given Year of Chuift,
of Chrit and then dividing the Sum by 10. If
anfwersto. 19 juft divides the Number of the

Year given, then it is the 192h or
laft Year of the Moons Cycle; If 19

T T

(*) The Reafon of adding 1 is, becaufe the &ra of
Chrilt began in the fecond Year of this Cycle.

does
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does not juft divide the faid Number, Chap. I1l.
but fomewhat of the faid Number re- ¥~
mains over, then the faid Remainder

fhews the Year of the Moon’s Cycle.

For inftance, I would know to what

Year of the Moon’s Cycle A.D. 1712
anfwers. And by this Rule I find it

to aniwer to the third Year of the
Cycle; 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 Epalts of the .
Moon. It has been afore obferved, of teE-
that the Civil Lunar Year is eleven f;;nj.:ﬂ;
Days fhorter than the Civil Solar .
Year. Confequently, two fuch Lunar
Years will be twenty two Days fhorter
than two fuch Solar Years; and three
Lunar Years will be fhorter than three
Solar Years by thirty-three Days,

Now fuch as ufe the fixed Lunar
(otherwife called the Luni-Solar Year,
in order to adjuft the faid Lunar Year
to. the Solar, . a8 often.as. the -Lunat
Year does thus come to be thirty
three Days fhorter than the Solar, do
intercalate a Month of thirty Days
into the Lunar Yecar; except only
every -19th Year, vzz. the laft Year of

the Moon’s Cycle) when the interca-
O lated
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lated Month confifts but of twenty-nine

Days. By thi ¥
5 LR, 00 y this means the
Golden Number. Epacts Civil Lunar and

XI. Solar Years are

i 138 kept {o adjufted to-

..gw. gether, as that the
otV firft Year of the

- XVILI MOON’s Cycle

OO~y vy B o=
R L TR BT B T

i xﬁ;‘f Ul comes not fhorter
50 0 el of the Solar Year
I ... '+ | than eleven Days ;
J2 o as . = »
2370 . XX1r | the fecond Year of
i © w0 | thefaid Cycle not
e " "xxvi! fhorter than twen-
| L o WL, re s
18 ... Cxvi| W two Days; the
19 s s xxix.| third year fhorter
only by three days,

J&re. as may be feen in the adjoyning
Table. Namely, as the New Moons
are the fame (2. e. fall on the fame
Day) every nineteen years, fo the dif-
ference between the Lunar and Solar
Year is the fame every nineteen Years.
And becaufe the faid Difference is always
to be added to the Lunar Year, in order
to adjuft or make it equal to the Solar
Year; hence the faid difference refpeétive-
ly belonging to each Year of the Moon’s.
Cycle, is called the Epac? of the faid
| et Teal



Year, 7. ¢. the Number to be added to the Chap. 1II*
faid Year to make it equal to the {olar Year.

Upon this mutual Relpect between g
the Cycle of the Moon, and the Cycle How s
of the Epadls, there is founded this %”jg:if
Rule for (*) finding the Epaét belong- sheasoon
ing to any Year of the Moon’s Cycle. f:f;di’;{
Multiply the year given of the Moon’s lian .-
Cycle into 11 ; if the Produ&t be lefs c#w.
than 30, it is the Epa&t fought ; if
the Produ&t be greater than 30, di-
vide it by 30; and the Remainder of
the Dividend is the Epad, 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
Cycler Wherefore three is the Epa&k
bor-AxD) frrzi 'for TT.oxSh g2 93
and 33 being divided by 30, there is
Jeft three of the Dividend for the Epatt.

— = =

(*) Namely in refpect of the fﬂ!fm Account, For in
refpect of the Gregorian Account there is adifferent Me-
thod, the Epa¢t being different. However, the Fulian
Epait being rcnuwn it is eafy thence to know the Grego-
rian Epaf, Namely, if the Fulian Epat be greater than
11, Subftraét 11 from it: iflefs, add 3o to it, and out
of the Sum Subftract 11,and the Refidue will be the Gre-
gorian Epa&. For inftance; it hasbeen found, that Three
is the Fulian Epa& for A. P, 1712. Wherefore 3 -
30—33, and 33 —11=—21, whichlaft Number (viz,22.)
1s the Gregorian Epa& for the faid Year, 1772.

O 2 By
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Chap. III. - By the Help of the Epa& may be
“ V™ found, what Day of any Month in any
1o find 6y Y€t the New Moon falls on, thus: To
sbe Epads, the Number of the Month from March
E?;‘:frm? inclufively, add the Epa& of the Year
Monthin given; if the Sum be lefs than 30, Sub-
any Year frat it aut of 30; if greater, Subftrad
the New ; : ;
Mmoon fills it out of 60 ; and the Remainder will be
i the Day, whercon the New Moon will
fal. N. B. If the New Moon be
fought for the Month of * Fanuary or
March, then nothing is to be added to
the Epatt; if for February or April, then
only 1 is to beadded. Ew. gr. I would
know what Day of ‘December the New
Moon will fall on this A. D. 1711,
the Epatt whereof i8 22. By the a-
forefaid Rule, I find it will be Decens-
ber 28th, for 224~ 10=32, and 60—
32=28.

10, The Day, whercon the New Moon
To findshe falls, . being thus found, it is eafy
ﬁ;‘j’;f ¢ 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
Marceh inclufively, and the given Day
of the Month all into one Sum:

which,
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which, if it be lefs than 30, fhews the Chap Il
Age of the Moon if it be greater than
30, divide it by 30, and the Remainder
of the Dividend thews the Age of the
Moon, or how many Days it is from
the lat New Moon. And this Method
will never err a whole Day. For inftance,
I would know, what will be the Age
of the Moon on December 31/t of this
Year 1711. By this Rule 1 find, that
the Moon will then be three Days Old,
2. e. that it will then be three Days
from the lat New Moon. For 22 -
104-31==63, and 63 being divided by
30, there will remain of the Dividend -
3. And this exaétly agrees to the other
foregoing Rule, whereby it was found,
that the New Moon will fall on “Deceimn-
ber 28th of this Year 1711.

It remains only to obferve, that 1r1.
the Epalts of the -Moon are juftly to Tﬁf?ﬁ'-‘?-*
be efteemed as (*) Natural Chara&ers 2 fr e
of Time; forafmuch as they depend gheemed
on a Natural Caufe, wiz, the Motion gpoms,.
of the Moon. For the Reafon, why

. bl

(*) This is infifted upon, becaufe the Epalts are by
fome efteemed, not Narwral, but fafitured Charadt-

€rs,
Q 3 the
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chap1IL.  the Civil Lunar Yearis lefs than the Ci-
- vil Solar (7. e. Fulian) Year 'by eleven
Days, is, becaufe as the Moon goes
round her Oréit, there are twelve Con-
junctions of her and the Sun, (or twelve
Synodical Months, which make up a Lu-
nar Year) in lefs Time by eleven Days
very nearly, than the Sun feems to go
once round the Ecliptick. And in like
manner, the Reafon why the Cycle “of
the Epadts, as well as that of the Moon,
confifts of nineteen Years, is, becaufe in
that Interval of Time, the Moon’s Mo-
tion has (much) the fame Refpe& to the
Sun, as it had nineteen Years afore. And

thus much for the Natural Chara&ers of
Time.

CHAP,
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CiH AR, . IV,

Of the Cycle of the SUNDAY-LETTER,
commonly called the Cycle of the
SUN.

H E Cycle of the Sun is very im- Chap. IV.
properly fo called, forafmuch asvTu
it relates not to the Courfe of the Sun, 7. cyete
but to the Courlec of the Dominical ¢ Biaisens
or Sunday-Letter ; whence it ought to |y ﬁfﬂfj}
be called the Cycle of the Sunday- Letter.
It confifis of twenty eight Years, for-
afmuch as after every twenty cight
Years, the Courfe or Order of the
Sunday-Letter is the fame, as it was
afore.

The Ufe of this Cycle arifes from 2.
(*) the Cuftom of Afligning in the Of #eUe
Calendar to cach Day of the Week, 2,” £
one of the firft feven Letters of the

Alphabet 5 A4 being always aflixed to

(*) This Cuftom being Arbitrary, hence this Cycle
got a Natural Charaéer, but of Humane Inftitution.

O 4 Fanu-
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m- Fanuary 1f}, whatever Day of the

Week it bes B to Fanuary 2d, C to
fanuary 3ds; and fo in order G to
Fanuary 7th. After which the fame
Letters are repeated again, A being
affixed to Fanuary 8th, &c. According
to this Method, there being 52 Weeks,
in a Year, the faid feven Letters are
repeated s2 Times in the Calendar.
And were there but juft s2 Weeks,
the Letter G would belong to the laft
Day of the Year, as the Letter 4 does
to the firlt 5 and confequently, that
Letter, which was at firft conftituted
the Sunday-Letter, (and the fame is
to be underftood of the other Days
of the Week) would always have been
fo5 and there would have been no
Change of the Swmday-Letter.  But
our Year confifting of 52 Weeks, and
an odd Day over, hence it comes to
pals, that the Letter A belongs to the
laft, as well as to the firft Day of eve-
ty Year. For, although every Leap-
Ycar confifts of 366 Days, and fo of
two Days over s2 Weeks, yet it is
not ufual to add a Letter more, viz.
B, to the End of the Year; but in-
ftead thereof to repear the Letter F,

gioR : which



Of the Cycle of the Sux. 4s

which (+) anfwers to the 24#Ah of Chap. Iv,
February, and to affix it again to the
intercalated Day (as has been (¥) afore
obferved) which we call February 2 sth.
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 A then thus always belong-
ing to the firft and laft Day of the fame
Year, and confequently to the laft Day
of the Old Year, and firft Day of the
New ; it thence comes to pafs, that
there is a Change made as to the Suz-
day-Letter in a backward Order, that
is, {uppofing G to be the Sunday-Let-
ter one Year, I will be the next, and
{fo on: which is illuftrated by the fol-
lowing Table; where it muft be obfer-
ved, that the great Letter is the Sunday-
Letter for each Year.

(+) As may be feen in the Calendar adjoined to the
End of this Treatife.
(*) Chap. e. §. 17.

December
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Chap, IV,

V™  December 1711, January 1712,
2. ..24 | Monday Q. ... 1} Tnueda
b...25 | Tuefday b. ... 2| Wednefday
C . ..26 ) Wednefday C ... 3| Thurfday
d ...27 | Thurfday d....4 | Friday
e...28 1 Fiday | ic....5.\ Sarurday
£ ...29| Saturday F....G6 | Sunday
G ,. .30/ Sunday g.... 7 | Monday
A s..31 | Munday | Ja....8 | Tuefday

5 As from the foregoing Table it is

The Odd evident, how the odd Day above 52
Day m = Wecks in a Year does make the Swuan-
every Comi-
mon Year day-Letter change from one Letter to
}l’:;’*iz“’ the next to it in a backward Order;
Change'in {0 it is obvious, that were there but
#e Sun- this fingle Change, Sunday would be
ws,  denoted by each of the feven Letters
every feven Years, and fo the Cycle
of the Sunday-Letter would confift of
no more than f{even Years. But now
there being-in  every fourth or Leap-
Year two Days above sz Weeks,
hence it comes to pals, that their is
every Jfuch Year a double Change
made as to the Sunday-Letter. Name-
ly, as the odd fingle Day above 52
Weeks in a common Year, makes (as
has been thewn by the foregoing Ta-
ble) the firlk Sunday in Fanuary to fhift
from that which was the Swnday-Les-
ter of the foregoing Year, to the next

Letter
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Letter to it in a backward Order ; {o Chap. 1V,
the other Day, intercalcated every
Leap-Year after the 23d of February,
(though it makes no change as to the
Days of the Month, to which the
Alphabetical Letters refpeltively  be-
long ; which is brought about by the
Artifice of repeating the Letter F
twice, as was before obferved : yet it)
does make a Change as to the Days
of the WWeek, to which each Alphabe-
tical Letter is to belong for the re-
maining Part of the Year 5 as is evi-
dent by the following Table contain-
ing the latter Part of February 1712,
being Leap-Year, and the former Part

of March.

February. March.
23 Saturday 1 | d | Saturday
24 | F | Sunday 2 | E | Sunday
25 | f | Monday gL f Mu?*a’
26 | g | Tuefday 4 g T#qfday
27 | & | Wednefday 5 Wedne[day
28 | b | Thurfday 6 b Thurfday
29 | ¢ | Friday 7 | ¢ | Friday

As the former Table thewed, how ]
it comes to pals, that G is the éﬂ?zda}- The inter-

calated

Letter for 1711, and F for 1712, at pyy makes.
the Beginning of the faid Year, even » d:aui:;le
Chan

to February zad fo this later Table ;2.8
fhews
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fhews, how it comes to pals, that
after February 23d, not F as afore, but
E is the Sunday-Letter for the Reft of
the Year. And confequently as the
former Table will ferve to thew, how
by the odd Day in a common Year,
there is made every commeon Year a
fingle 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 cvery
Leap-Year another Change of the Suzn-
day-Letter, belides 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 Sunday-
Letter would have confifted but of
feven Ycars, had there been only a
fingle Change of the faid Letter; 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 Times
feven Years, 7. e. the Sunday-Letter
does not proceed in the fame Courfe
as it did afore, under twenty-eight
Years ; and after that Number of

Yecars
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Years its Courfe or Order is the fame Chap. IV.
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 JSunday-Letters appertaining
to it.

A T ABLE of the Cy-

cle of the Sun.

1t GF|s BA| 9 DC |13 FEJ17 AG|21 CB[25 ED
2B |{6G J10B |14 D |18F |22 A |26C
3D |7F Ji1 A [1sC Ji9gE 123G |27B
4C |SE |12 G |16 B 120D |24 F (28 A

To find what Year of this Cycle any 6.
given Year of our Lord anfwers to, 7 find the
and coniequently, what is the Sﬂﬂdgzj-fﬁﬁﬂg}w
Letter for the Year given, work thus: s given
To the Year of our Lord given (¥)cjr o

of Chrif
add 9, and divide the Sum by 28. If

T

(*) The Reafon of adding 9, is becaufe the Zra of
Chrift began in the Tenth Year of this Cycle,

any
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any of the Dividend remains, the faid
Remainder fhews the Year of the Cy-
cle fought; if nothing remains of the
Dividend, then it is the laft or 28%4
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-
{wer to the 132/ Year of the faid Cy-
cle; (for 1712+ 9 —=1721, and 1721
being divided by 28, there will be
left 135) and by the Table of this
Cycle 1 find the JSumday-Letters for
the faid Year, being a Leap-Year, to
be FE, viz. F from the Beginning of
Fanuary to February 23d, and after
that £ for the Reft of the Year, ac-
cording to the (*) Falian Account.

It may not be altogether unufeful
to obferve further, that each of the
firt {even Alphabetical Letters always
(as is afore noted) belonging to the
fame Day of each Month in the Year,
hence the two following Englifb Verfes

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

fame.
fhew

~
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fhew by the firlt Letter of each Word, Chap.1v.
what Letter belongs to the firf Day ¥V
of cach Month ; the Order of the

Words anfwering to the Order of the
Months thus :

Fan. Feb. March, April, May, Fane,
At Dover Dwells George Brown E/[quire,

Fuly, Aug. Sepr. O#. Nov. Dec.
aaag Chriftian Faithy, And Dottor Fryar.

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

In
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F h{ﬂ . In like manner, if it be enquired,
what Day of the Week March 1/¢
will fall upon in 1712, when the Sun-
day-Letter will be changed from F to
E. It being known by the foregoing
Vetrfes, that <D, is the Letter that be-
longs alfo to the firlt of March, it
follows that, as < is the Letter next
before E, fo March 1/ muft fall ‘on
{that Day of the Week which is next
before Sumday, viz.) Saturday.

3. It being thus to be known, what
1 find  Day of the Week the firff Day of any
w‘mg Dy Month falls upon ; thereby may be
f;,{;;ef; ay €afily known alfo, what Day of the
St I Week any other Day of the fame
fﬁ,ﬂ:,,f,(ég_ Month falls upon; namely, by confi-
fidesthe dering, that the 1ff, 8th, 152h, 224,
f‘ﬁi_fgﬂ’ and 29#h Day .of any Month always

fall upon the {fame Day of the Week ;
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
18zh falls upon next Year, viz. 1712,
It being afore known, that the firft
ay of March will then fall on Satur-
day, it follows, that March 15th will
be likewife on Jaturday ;5 and there-
forc March 18th (as being three Days
; after
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after March 15th) will fall on Tuefday, Chap. 1"
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 Zear

in general will fall upon. And thus we

have largely thewn the Ufe of the Cycle

of the Sun, or of the Sunday-Letter.

P CHAP.
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Of the IND1CTION, and JULIAN
0 Per1oD.

HE Indi¢tion is a Cycle of fif-

tecn Years, which has no Rela-
tion to any Celeftial Motion, but was
inftituted wholly on a Political or Ci-
vil Account, wzz. in refpe& to certain
Taxes (as is the moft received Opini-
on) which were to be paid every fif-
teen Years. When this Cycle was
firft inftituted, is not left upon Re-
cord; but it is evident from Hiftory,
that it has been in Ufe c¢ver fince the
Time of Conflantine the Great, ar
from A. D. 312. It was ufed both
by the Greeks and Romans, but ofter
() a manner fomewhat different.
The Roman Indiction is ftill ufed by
the Pope in his Bulls, ¢&#c. And the
Year of the Roman Indi&ion anfwer-

S

(1) The Greek Indiction begins from the firft of Sep-
tember, the Roman Indi€ion from the firft of Fauuary.
And the former is ufed in the 4dls of Conncils, and the
Noveis of the Emperors, '

ring
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fing to any given Year of Chrilt is Chap.v,
found, by (*) adding 3 to the given '
Year of Chrift, and dividing the Sum by
15. The Remainder of the Dividend,
if any there be, fthews the Indi&ion :
if nothing remains; then it is the 1sth
or lat Year of the Indition. The
principal Reafon of taking Notice of this
Cycle in this Treatile, is bécaule it con-
duces to the Underftanding of the Fu/i-
an Period, of which we fhall {peak
next,

The Julian Period is no other than 5
a greater Cycle, made up of the three ofsbe Ju.
forementioned Cycles of the Moon, l‘iz‘dpf'f'
Sun, and Indiion, multiplied one
into the other, and fo confifting of
7980 Years. For the Cycles of the
Moon and Sun, viz. 19. and 28; being
multiplied together make () 5323
which being multiplied again by 15,
the Cycle of the Indiftion, makes 7980,

-

- E_aiEl

(%) The Reafon of adding 3, is, becaufe A.D. 1.
began in the fourth Year of the faid Roman Indiction.
(+) This Number of Years, arifing from the Cycles
of the Moon and Sun being multiplied together, id
peculiarly fliled the Dionyfian Period, and allo the Vido-
rian Period, from Perfons of the like Names, who in-

treduced the Ulfe thereof. .
P 3 the
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Chap.V: the Space of the Fulian Period. It is
called the Fulian ‘Period, becaufe it was
adapted by the Author or-Inventor of it,
Fofeph Scaliger, to the Fulian Year,
and its forementioned Cycles. It is of
excellent Ufe in Chronology, or Diftin-
cuithing of Times; - becaufe the fame
Years of the Cycles of the Moon, Sun,
and Indic¢tion, which belong to any one
Year of this Fulzan Period, will never
fall together again till after 7980 Years,
and confequently not as long as the
World ftands, according to the Opini-
on probably reccived concerning () the
Duration of the World. And as this Pe-
riod will probably not ecxpire before
the End of the World, and thereby
confequently may be diftinguifhed the
Times of all Future Events; fo it ex-
tends backwards (¥) before the Begin-

a4

{t} Namely, That it fhali endure but 6coo Years.

Ot which about gooo Years being expired before our
Saviour’s Nativity, and fomewhat fl::mre 1700 Years be-
ing expired fince, there remains but about 300 Years
more for the World to laft, according to the faid Opi-
nion.
_(*) Namely, Fulian Period 4714, anfwering to
A.D. 1. and our Saviour being Born but about the
qoooth Year of the World, it thence follows, that the
Fulinn Period muft be conceived to commence or be-
¢in about 700 Years before the Creation.

ning
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ning of the World, and thereby confe- Chap. v.
quently may be diftinguifhed the Times i
of all Paff Events from the very Crea-
tion. Hence Chronologers do endeavour
to adjuft all other Accounts of Time,

and confcquently all Tranfa&tions and
Events recorded in Hiftory, to the Fu-
lian Period.

To find, what Year of the Fulian 3.
Period any given Year of Chrift an- I/
fwers to, work thus. To the given of he Ju-
Year of Chrift add 4713, (becaufe fo lan Period

anfwers ro

many Years of the Fulian Period were anygiven
cxpired before A. D. 1.) and the Sum Tearof
gives the Year of the Fwlian Period "~
fought. For inftance, I would know,

what Year of the Falian Period A. D.

1712 anfwers to. Now 171244713
—6425, the Year fought of the Fuli-

an Period.
On the eontrary, having the Year 4,
of the Fwulian Period given to find T find,

what Year

what A. D. anfwers thereto, work orchrig
thus. From the Year of the Fulian awwersto
“Period given, fubftra 4713, (for the f»”iﬁ,}vi}f,
Reafon above-mentioned,) and the JulianPe,
Refidue will be the A. D. fought, "¢
For inftance, I would know, what A.
D. anfwers to tho Fulian Period 6425.

P Wherefore
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Chap.V. Whercfore 6425—4713—=1712, the
NS D, {fought.

5. If the Year of the Fulian Period gi-
ﬂi’"ﬁw ven be 4713, or lefs than it, then Sub-
before  ftra&t the fame from 4714, (which
ehrif an- is the Year of the Fulian Period, thar
J;wﬂ;ré,ie,; anf{wers to A. D. 1.) and the Refidue
1’““’1‘ the will thew, how long afore (the Begin-
ﬂ? I}e; ning of the common Cﬂmputation from
than4714. the Nativity of) Chrift the given Year

of the Fulian Period was. - For inftance,
the City of Rome is faid to have been
built, #. P. 3960. 1 would know
thercfore, how long it was built be-
fore Chrit. Now 4714—3960=754.
Wherefore Rome was built 754 Years
before (the Beginning of the common
¢ Ara of ) Chrift.

7 To know what Year of the Cycle
Tofndrhe of the Sun, Moon, or Indi@ion, an-
Cydeot  fivers to any Year given of the Fulian
the Sun,

Moon,or Period ;s divide the given Year refpe-
Ingichien; Srively by 28, Jer.19, or Ts. .The
?fﬁ;’ﬁﬁ, Remainder of the firft Divifion will
;:«__,f:&eju— fhew the Year of the Sun’s Cycle; the
P Remainder of the fecond Divifion
will thew the Year of the Moon’s Cy-
cles and of  the third Divifion, thf_.‘.
Year of the Indition. If nothing re-
mains in c¢ach Divifion, then it is the

lat
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lat Year of each Cycle relpedtive-
ly.

On the contrary, to know what Year
of the Fulian Period an{wers toany gi-
ven Year of the Cycle of the Sun, or
Moon, or Indiction ; multiply the Cy-

cle of the Sun into 4845, the Cycle of

the Moon into 4200, the Cycle of the
Indition into 6916. The Sum of the
Produts being divided by 7980, the
Remainder will thew the Ycar of the
Fulian Period lought.

And thus we have gone through the

{cveral Chara&ters of Time, whole Com- Cycles and

putation after a certain Number of Years
begins anew; whence each of them is
ftiled, cither a Cycle, asthe Cycle of the
Sun, Moon, and Indi&tion ; or a ‘Period,
as the Fulian Period.

E .4 (W

59
Chap. V.
i

v
And the
contrary.

3.
Periods,

wf;fy ﬁ: cal-
led.

A~
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Chap. VL.
L T

I.

of Eppch’s

or Ara’s.

y
Of the
Alra of
Chrift,
wfed by Us
and orhey
Chriflians,

Of ErocHs or £RA's.

afselsefs sl anhsalsasabewls sl afisg: i

@i = B W0 PO 1

Of ErocH's or ARAS; and efpecially
of the ARA or Qear of CHrsIT, the
AERA of the OLymeiaps, and the
/ERrA of the BUiLDING of RoME.

E are now to fpeak of thofe Cha-
racters of Time, whofe Com-
putation does not begin a-new after a
certain Number of Years, butis ftill con-
tinued: on further and further from
their refpeCtive Heads or fingle Begin-
nings. And thefc are diftinguifhed
from the circular Charalters of Time
already defcribed, by the Name of (%)
Epoch's or «_Eras.
There are f{everal Epoch’s or ¢_Zra’s
made ufe of, both formerly and at
prefent, in the feveral Parts of the

(*) Thefe Words are frequently ufed promifcuouily.
Some take an ZEra to denote properly, ‘any continued
Compuration, and an Epoch to fignify properly the Begin-
wing of the {aid Computation; the Greek Word émexs
denoting (as it were) a Paufe or Stop in Time, from
whence Time is computed. As to the Etymology of
<Era, there is no good Account of it.

World.
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World.  That of principal Concern Chap. VI
to us Chriftians is the ¢ Zra of Chrift, V™~
or the common Way of computing
Time from the Nativity of Chrift;
according to which this prefent Year
is reckoned the 17112h from the Na-
tivity of Chrift, or rather from the fir/?
of Fanuary next following the Nativity
of Chrift, according to the common
Computation  generally regeivd in
Chriftendom, or Europe. The ¢ Z£ra or
Way of Reckoning from Chriff, was
firlt introduced by one Dionyfins, fur-
named (V) Exigaus, fomewhat more
than oo Years after Chrift : Since
which Time Chriftians have reckoned
their Years, cither from the Birth or In-
carnation of our Blefled Saviour ; where-
as before they were wont to reckon
fome other Ways. According to “Dio-
nyfuus, the Author of the ¢ #raz com-
puted from Chrift, our Lord was con-
ceived on the 8z4/ of the Calends of
April (now called Lady-Day) in the
firft Ycar of this ¢_#ra; and was Born
about the then Winter-Solftice next
following 5 that is, ‘Decemb. 25. And
this Account was at firft univer-

— - - it e

(1) He was fo furnamed from his little Stature. 1
{ally
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Chap. VI-{ally reccived among Chriftians : but
is now a-days ufed only in England
and Ireland, where not only the Ec-
clefiaftical, but alfo the Civil Year, is
ftill reckoned according to Law, from
the Feaft of the Annunciation, or Lady-
Day, as it was at firlk by Diony /s him-
felf. Whereas in other parts of Chri-
ftendom, as is afore oblerv’d, and even
in England as to common Affairs which
require not a Leggl (Ecclefiaftical or
Civil) Date, the Year of Chrift is
reckoned now a-days, not from the
Awnnunciation or Lady-Day, but from
the Firft of Fanwary next beforc the
Lady-Day from which the Legal Date
of our Ecclefiaftical or Civil Year begins.
It is alfo to be obfervid, that the Com-
mon Account by 4. °D. introduced by
the forelaid “Dionyfius Exiguus docs not
agree exaitly to the Truwe Zears of
Chrift's Age. Forafmuch as according
therero, Herod the Great muft be Dead
before our Saviour was Born, which
is contrary to the Gofpel Hiftory. How
much the Difference between the True
and Common Account is, the Learned
arc not agreed. But I prefer that Opi-
nion, which makes the common Ac-

coung
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count zeo lttle by twoe Years. So that Chap. VI,

whereas this prefent Year is Commonly
citeem’d 4. D. 1711, it is Truly A.D.
1713, or the 17132h Year from the
Birth of Chrift or fanuary 1. next cn-
fuing.

There is alfo another ¢_Zra fre-

3‘

quently made Ufe of by Chriftian of rbe

: A
Writers, namely, the ¢ #&rz of the

ra of the
orld, or

Creation, which is generally agreed to Creation,

have been about 4000 Years before
Chrift. And becaufe to fay fuch or
fuch a Thing fell out in {uch a Year of
the WWorld, docs not give us fo clear
an ldea of the Diftance of the faid
Occurrence from us, as it does to fay,
that it happened in fuch or fuch a
Year before Chrifts therefore, the Com-
utation from the Creation of the

orld begins to be laid afide, even. in
Matters relating to the Sacred Hiftory
of the OIld Teftament, and inftead
thereof the Occurrences of the OId
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 thoughr
more Inftruétive to fay, that it hap-
Pen;d 2294 Years before Chrift, thhs

la
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Chap. VI,
YN

4.
of the
Eraof the
Olympi-
piads.

Of the Year of the WoRLD.

lat Manner of Computation giving us
a clearer Notion of the Time when
the Flood happened in refpect of its
Diftance from us. For we being
wont to reckon our Time from Chrift,
and fo reckoning this prefent Year to
be the 171126 from Chrift ; when we
are ‘told, :that “the " Flood “Was ¥ 2202
before Chrift, we can from thence eafi-
ly gather, that the Flood was about
4000 Years ago in refpe of this pre-
fent Time. And on the fame Confi-
derations, it appears to be much the
belt or eafieft and cleareft Way for us,
to compute likewife all Occurrences,
mentioned in any other as well as the
Sacred Hiftory, by their Diftance ei-
ther before or after Chrift 5 and fo to
make the Nativity of Chrift the Uni-
verfal Head or Epoch of all Chronolo-
gy, counting therefrom all Occur-
rences cither Backwark or Forward.
The moft Antient and Renowned
Epoch uled by the Heathens is that of
the Olympiads or - Olympick ~Games,
which were inftituted by one Ephztus,
in the Fields of Olympia, a City or
Town of the Region Elis in the Pelo-

ponnefe 5 and which lafted five Days,

the laft whereof fell on the Full Moon,
which was next after the Summer Sol-
ftice,
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ftice.  Thefe Games were celebrated Chap. VI
cvery four Years, that is, there were
three Years between the Years where-
in the next preceding and the next
following Olympiad was celebrated.
Hence by a compleat Olympiad, is de-
noted the Space of four Years ; the
Year wherein the Olympiad was cele-
brated, being ftiled the firt Year of
the faid Olympiad, and fo on. The
Celebration of the firt Olympiad is
referred to the 39387h Year of the
Fulian Period ; and confequently to
the '777¢h Year before Chrift, viz. to
the Calends of FY#/y, in the Summer
of the faid Years. Wherefore,

Any Year of the Olympiads being
given, to find the correfpondent Year To findthe
of the Yulian Period, work thus ; Maul- st i
tiply the compleat Olympiads by 4, riedan-
and to the Product add the Year (if it/*™
be given) of the Olympiad running P
and alfo 3937, the Sum is the Yf:ar "’f;:é::l}’m'-
of the Fulian Period fought. For In-"
ftance, Rome is faid to be built, ac-
cording to Varro’s Account, in the
fourth Year of the fixth Oylmpiad.
Wherefore I multiply s (the Number
of the compleat Olympiads) by 4,
which makes 20, and thereto 1 add

4more
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_Chap.VI. 4 more, (the Year given of the Olywm-
piad running, or 6th Olympiad,) and
alfo 3937. All which together amounts
to 3061, the Yecar fought of the Fulian
Period.

.  Having found the Year of the Fuis-
And there: A1 Period anfwering to any given Year
Grfod of the Olympiads, thereby may alfo
fondens b€ found the correfpondent Year (re-
Dery {fpeitively) before or after Chrift. Name-

* ly, if the Year found of the Ywlian
‘Period be lefs than 4713, then {ub-
ftirat the fame from 4713, and the
Remainder will thew the correfpondent
Yeat before Chrift ¢ But if the Year
found of the Fulian Period be greater
than 4713, then fubftra 4713 from it,
and the Remainder will thew the corre-
fpondent Year after Chrift. Thus, it
being found, that Reme was built in
Fulian Period 3061, 1 {ubftrat 3961
from 4713, and there remains 752, the
correfpondent Year before Chrift where-
in Rome was built,

. But if there be no Occafion to find
another ~ the correfpondent Year of the Fulian

Wiy tofind Porjgd, the Year before or after Chrift,

the Year " . ; :
of Chrift refpedively anfwering to any given Year

f:ﬁmg of the Oéf}‘?ﬁﬁfﬁﬁﬁ may be found thus.
(}lj'n{pfck Multip}y (33 afﬂrﬂ} the cornplcﬂt Oéym_—,

Yﬂﬂr. Piﬁd";
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piads by 4, and to the Produét add the Chap. VI
Year given (if any be fpecified) of the
Olympiad running. This Sum, if it be
lefs than 776, fubftract it from 776, and
the Remainder will thew the correfpon-
dent Year before Chrift : but if the Sum
be greater than 776, then fubftralt 776
from it, and the Remainder will thew
the correfpondent Year after Chrift.
Thus I would know what Year of Chrift
an{wérs to the fourth Year of the fixth
Olympiad, wherein Rome was built ac-
cording to Farro. Wherefore (as afore) -
§ % 4220, and 20+4=24. Which Sum
being les then 776, 1 fubfira& it from
776, and there will remain 752, the
correfpondent Year before Chrift, as was
found before by the other Method.

Any Year of the Falian Period be- 8,
ing given, to find what Olympick Year Tv find,
anfwers thereto, work  thus : Fromgﬂ‘,ﬂ;w—ck
the Year given {ubflratt 3937, and Yesr as-
divide the Remainder by 4, the Quo- f:;ffm
tient will fhew the compleat Olym- Yearof the
piads, and the Fration or Remainder J22%e
of the Dividend will {hew the Year of
the Olympiad ranning. If there be no
{fuch Remainder, then it is the laft or
fourth Year of the Olympiad running
Ex. gr. Iwould know, what Olym-

| pick
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Chap. VL. 570k YVear anfwersto F. P. 3961. From
’ tzgﬁr, I fubftrac 35;‘?; =, and there re-
mains 24 5 which divided by 4, gives 6
in the Quotient, and leaves no Fradtion
of the Dividend. Wherefore the Olym-
pick Year fought, is the fourth Year of
~ the fixth Olympiad.

9. As the Account by the Olympiads
Ot was, the principal ¢ #ra among the
U.C.or Greeks s {o the principal ¢ %ra among
teg of  the Romans was, that of the () U.C.
Rome. or Building of Rome ;s which, according

to Varro began Fulian Period, 3961,
but according to the Faft; Capitolini in
the following Year, viz. Fulian Period
3962. Wherefore

10. Any Year of U. C. being given,
To find the add theteto 3960, and you’ll have the
;:I’]’i;."ﬂf;i’. correfpondent Year of the Fwulian Pe-
viod an- 7i0d, according to Farros Accounts
i{“’”’*”fy  or add 3961, and youll have the
rarof  correfpondent Year of the ﬁﬂffﬁ?s Peri-
U.C. od, according to the Capitoline Account.

On the contrary, from the given
Year of Fulian Period, fubfira& 3960,
and the Refidue will give the Year of

U. C. according to Varre; or fub-

(*) U. C. are the Initial Letters of Urés Condita, and
fo are put to denote in fhort the Building of the City,

¥iz. Rome,
fract
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firat 3961 and the Refidue will be Chap. VI
the Year of U. C. according to the
Capitoline Account.

Forafmuch as Rome is computed to 17.

have been built 752 Years before Chrift ;5 7o /ndshe
therefore from 752 fubfiract any given Lé’i‘:;f.
Year. of < U G lefs than tlie famc, and ter Chrift,
the Refidue will thew the corre! pondcnf ffj;ﬁ;‘f
Year before Chrift : Or if the Year given venYeat
of U. C. be greater than 752, then fub- ¥ U<
firat 752 fmm it, and the Refidue will
fhew the correfpondent Year afier
Chrift. Thus the Regal State of Rome
is computed to have ended in U. C.
245, to which anfwers the Year 507 fe-
fore Chrift: for 752—245=507. And
the Removal of the Imperial Scat from
Rome to Conftantinople by Conftantine
the Great, is computed to have hap-
pened U. C. 1084, and fo 332 Years
after Chrift: for 1084—752—=332.

As for other Epoch'sor  Eras, they 5]
being of lefs Note and Ufe to us, it Of akes
will be {ufficient to fhew in fhort, %’“Chfﬂf

how long before or after Chrift each of
them began.

Q. The
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Of ErocHs or Ern’s.

: Before Chrift.
TheDeftruttion of Troy,

is computed to fall in with
(*) Fulian Period, 3531,p 1183
and fo the ¢_#£ra taken
from thence to begin. )

Thcc_/frdofNﬂbaﬂdﬂkr}
King of Babylon, from the
Beginning of whole Reign ‘
the Chaldeans and Egypti- > - 747
ans reckoned their ‘i'i::zat'r_s-:,.j
began February 26. . P.
3967, and confequently

The ¢_Zra (}) of the.

Death of Alexander the
Great,began Novemb. 1 z,g o=
F.P. 4390, and fo

Y T =

.

(*J) Herein is followed the Opinion of Dionyfins Ha-
ﬁr:ﬂrrmﬂém, and I)fadarﬂj.Sfcﬂfus.Pi £

(T) iSome diftinguifh between the Alexanivean Zrn,
and the Philippean, making the Phillippean (fo called
from Philip Aridewns, Brother to :.dlexander the Great)
to begin from the Death of Alexandér, or more craltly
from the 11th of November following the Death of glex-
ander, and {o Fulian Period, 4390; and the Alexandrean
to begin not till twelve Years after Alexander’s Death,
viz. Otlober 1}, Fulian Period, 4402. This latter Aira
1s efteemed by fome learned Men to be the fame with
the Era Selencidarum, otherwife called Era Contraltn-

wm, and the Years of the Greeks in the Books of the
Maccabees.
The
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Chap. vi:

Before Chrift, "y ™~

The ¢_Zraof the City
Antioch, uled by Eufebi-
“#s, Evagrius, Cedrenus, 49,
&ec. began from the Aua-\
tumn 7. P. 4665, and (o

Thec_Zraofthe Fuli-
an Reformation of thel
Calendar, began Fanunary
1, ¥. P. 4669, and {o

The ¢_Zra Aétiaca,{or
denominated from the Vi-
tory obtain’d by Augu/?- i
us over Anthony at A7 L
wm, began Awguft 29;|
F. P. 4684, and fo gl

453

The ‘Dioclefianc Lra,
or c_Z£rz of the (*) Mar-
tyrs, otherwife called the, 284,
¢_Zraof the Abiffinians,\
began Auguft 29, A.D.

— = —

(*) So called from the Multitude of Chriftidng it
fuffered Marryrdom in the Dia.:h:;fi'm Perfecurion.

Q 2 The
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Chap. VL.
vV
After Chrift.
Thee_ZraoftheHegira,
orFlight of Mahomet from
Mecca to Medina, ufed by 622
the Turks and Arabs, be-
gan Fuly 16, A.D.. " sy
1' hee Zra ef Tezdegird,
ot the Perfian ¢_ALra, bcag 632
gan July 16, A. D, |

From this Table of the Begin-
nings of the forementioned c Zra’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 ¢ Zra’s, which are computed by
Fulian Yearss as are the ¢ Zras of
the Deftruction of 7roy, of the Fu-
lian Reformation, of Dioclefian, &c.
Bat it is more difficult to do fo
in refpet of the ¢ Zra of Nabo-
naffar, of Alexanders Death, and
of the Hegira, becaufe they are
computed by Years different from
the Fulian Years. It will be fufh-
cient to our prefent Defign to ob-
ferve  here, that 1461 Nabonaffar

Ycars,
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Years, make only 1460 Yulian Yearss Chap. VI
and the fame is to be underftood j
of the Alexandrean Years, as being
of the fame Kind with the Nabo-

naffars,
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Of the Method to find EASTER-Day,
according to the NICENE Rule, (as
Sl followed by our Church,) by the
Help of the Goldew Numbers affix-
ed to the Calevdar. To which is
adjorned the RomaN Method of Da-
TING, ¢r denoting the ‘Days of the
Month.

s HE Rule preferibed by the Fa-
:;’::elgk l thers of the Nicene Council for
;,:jzmg the finding of Eafter, and which is
Eafter- — f}jll followed -by the Church of Ewng-
DRy land, is thus exprefled in our Common-

Prayer-Book : (*) Eafter-Day is always

() It is obfervable that the Nicene Fathers in pre-
fcribing this Rule did not act Arbitrarily, but conformed
thcmfc%vcs as near as the Difference of Circumftances
ywould permit, to the Rule prefcrib’d by God for obferv-
ing the Paflover. Namely the Rule for the Fewifh Paf-
fover was, that it fhould be kept on the Fourteenth Day,
which is much the fame as on the Full Moon of the firft
Ecclefiaftical Month called Nifan. And the Niceme Rule
for Eaffer is, that it fhall be kept on the Sunday next
after the Fourtcenth Day or Firff Moon of our Firft Eccle_
fiaftical Month, or that part of our Marck, which an_
fwers to the Jewith Month Nifas. )

' toe
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the firft Sunday after the firft Full Moon, Chap- V1T,
which happens next after the One and =~V
Twentieth Day of March. And if the

Full Moon happens wupon a Sunday,
Eafter-Day is the Sunday after.

According to this Rule, Laffer-Day .
may eafily be found by the Help of the 7o fnd
Goldern Numbers (*) duly affixed to the ﬁiﬁ'j;g,_
Calendar, and by retaining in Memory, ding t0zho
and applying to Praétice, what has bccn-’;j'f;}f’;i:;
faid of the Golden Numbers, and Do- of ke Gol-
minical Letter, Chap. 3d and 4th. den Num-

For Inftance, I would know, what s
Day Eafter-Day, will fall upon the
next Year, vz, 1712, In order here-
to, firft I enquire what is the Golden
Number for the given Year, and I find
it to be three, according to the Rule
given Chap. II1. Seif. 6. Then I en-
quire what is the Dominical or Sﬂﬁddj
Letter for the given Year, and (ac-
cording to the Rules given, Cb.:z;. 17.
Sett. s, 6.) 1 find that there will be

- =

=

(*) In our old large Common Prayer-Books, great
Care was taken duly to affix the Golden Numbers to
their proper Days; and to that End black Lines were
drawn between every Day of the Calendar. But of
late Years no fuch Care is taken, infomuch that it is
not to be known with any certainty what Days the
Golden Numbers do anfwer to in the Church-Calendars,
of late printed without fuch black Lines.

Q 4 two
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Chap. VIL. two Sunday Letters next Year, it being

‘M Leap-Year. Of which two Letters, vzz.
FE, the latter £ will be the Sunday
Yetter after Februwary 234, and fo that
whereby I am to be guided in finding
out Eafter-Day.

Now bccaufe the Full Moon, on
which Egffer depends, is (according
to the Niceme Rule) that which hap-
pens next after the 21 of March;
and becaufe the faid Full Moon is
(agreecably to Ewxod. xii. 6.) to be
cftecmed the 142h Day after its New
Moon inclufively, (7. e. the Day of
the faid New Moon, being reckoned
the firlt of the 14th, and thc Day of
the Full Moon the laft) hence the
faid Eaffer New Moon can ncver fall
before the oth of March, nor after the
sth of April. Wherefore 1 look for
the Golden Number 3 between March
oth, and April sth, and find it pla-
ced to March 312, which thcrcfﬂrc
was the ‘Day on which the Eaffer
New Moon fell at the Time of the
Nicene Council, in the 3d Year of the
Moon’s Cycle: and confequently is
cfteemed fo flill by us. Whercfore the
Eafter Full M{JDH (being  fourteen
Days after inclufively) will be Aprs/

132h;
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13245 which being fhewn by the Let- Chap. v,
ter E afix'd to it to be a Swmday, there- =
fore, by the Niceme Rule, Eafter-Day

muft be the Swnday after, viz. April

20th. And in like manner may Eaffer-

“Day be found for any other given Year,

by the Help of the Calendar adjoined

to the End of this Chapter; and con-
fequently Tables may be made, fhew-

ing the Day, whereon Egffer will fall,

for any Term of Years.

It remains now only to obferve, that 3.
in Order to render the following Ca- Of t4e Ro-
lendar more ufeful, therein is fct down :}aﬂgﬁ%
the Roman Manner of ‘Dating, or de-or denoping
noting the feveral Days of tlm"nYear.:fi;f"ﬁ
Where it is to be noted, that the Roman tear.
Numbers between the Words Kalends,
Nones, Ides and Calends of the {uc-
ceeding Month, do refpettively refer
always to the following Word. Thus
the Number JV over-againft Fanua-
ry 2d, refers to the following Nowes,
and denotes as much as the 424 Day
of, or before the Nomes of Fanuary.

So XI fet to Fanuary 224, denotes
the 1124 of, or before the Calends of
February.

Whercfore any Reman Date given,
may be turned into ewr Date, by
i finding
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Chap. VII. finding in the Calendar the Date given,
| (fuppofe 3 Id. Februar.) and feecing
what Date of ours an{wers thereto, (viz.
February the 11th.) And on the other

Hand any Date of ours being given,

v. g. January 31/15 it may be turned

into the Roman Date, by finding the

Roman Date affixed thereto, viz, Prid.
Kal. Febr,

Tanuary
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Of finding E AsTER-D av. 8

Having fhewn how to find Eaffer-Day, according to Chap.VII,

the Fulian or Old Account, ufcd{y Usyin Great Br%miu .,f'!fm
and Ireland, it may not be improper to adjoin here, by
way of Annotation, the Method of finding Eaffer-Day
according to the Gregorian or New Account, ufed in
all Countries where the Popifh Religion is eftablifhed.
Now this is done by Help of the Table here fubjoined,
wherein in the fiift Column are contained the Gregorian
Epaéts, that are now and will be in Ufe till 1800 exclu-
fively; and in the fecond Column are fet down the
Days whereon falls the Eafler Full Moon; and in the
third Column is {fet down the Weekly Letter anfwering
to the faid Days of the Eaffer Fuli Moon.

8 = , i =

Epaéts. [Full Moons. 3 % Epaés. Full Moons. 58

s e g g B =
X |13.4pril |E IX | 44pril  |C
XI |a2adpril |A XX |24 March |F
XXII |22 March |D I |24t |D
1 |rodprii |B XII | rdpril |G
XV |3oMarch |E XXIII [21 March |C
XXV [ 8dpril |C || IV |oapril |A
VI | 74pril |F | XV |20 March |D
XVII |7 March |B XXVI |17 April  |B
XXVIl|ig Apritk G VII | 64pril |E
XXVII26 March |A

e

The Ufe of the foregoing Table is this. Havin
found (as is above-fhewn in the Note on Chap. 3. Seli,
8. and Céap. 4. Sedt. 6.) the Gregorian Epact and
Sunday-Letter, over-againft the faiid Epa& in the fore-
going Table is placed the Day whereon falls the Eaffer
Full Moon, and thereto is affixed its refpective Letter.
From which therefore you are to reckon in an Alpha-
betical Order, till you come to Sunday-Letter for
that Year, and the Day of the Month anfwering to the
faid Swnday-Letter, is the Gregorian Eafter-Dsy. Only

if it happens, that the Full Moon falls on a Sunday,
R then
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Chap. VII* then (according to the Nicene Rule) the Sunday next foi-

w ¥ N lowing is the Gregorian Eafler-Day. For Inftance: It has
been already (wiz. in Notes on Chap. 3. Seét. 8. and Chap.
4. Seit. 6.) found, that the Gregorian Epat for A. D,
171215 22, and that the Gregorian Sunday-Letters are CB,
viz. C. to the intercalated Day in February and after that
B; which laft Letter B is therefore the Sunday-Letter,
whereby you are to be guided in finding Eaffer- :Et
Now by the foregoing Table you learn, that when the
Gregorian Epact 1s 22, the Eafler Full Moon according
to the Gregorian Account will fall on March 22d, N. S.
(i. e. March x1th, O. S.) to which anfwers the Letter
D, as may be feen in the foregoing Calendar. Where-
fore reckoning in an Alphabetical Order from D to B,
which laft is the Gregorian Sunday Letter, you'll find,
that according to the Gregorian Computation, Eaffer
Sunday will be March 29th N. S. which anfwers to our
March 16th; and confequently the Gregorian Eafler-Day
will fall A. D. 1712, five Weeks before our Eaffer-Day,
this falling on 4pril 20th, as has been afore thewn.

It only remains to obferve in fhort, that it having been
fhewn, how to find both the Pulian and Gregorian Eaf-
ter-Day, thereby may be known the Time of all the
Moveable Feftivals in any given Year; forafmuch as they
all depend on Eaffer-Day. And confequently hereby,
and by what has been"faid of finding the Days whereon
fall the New and Full-Moons, may be drawn up an 4l-
manack {ufficient for common Ufe. And thus I have
laid together {fo much of Chronology, as feems requifite

to be known by Young Gentlemen, at leaft at their firft
Inftitution in the faid Art or Science.

MY (A
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PREFACE.

S u|S the Dependance
of the Art of Di-
alling wpon Afltro~
nomy, was the
Reafon of my
Drawing up mzd Publz’bmg
this Tmztefe at the [ime
Time with my ﬁﬂmnomimf
Treatife ; fo my Defign in
drawing up this T reat;:ﬁa and
the R eafon rgf my giving
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The Preface.
the Title of The Young
Gentleman’s Dialling, may
be learnt from the Preface to
my Trmt@ﬁf of Aftronomy,
entituled in lite manner I he
Young Gentlemans Aftro-
nomy. I need only obferve
further, that 1 bave not con-
tented my [elf with laying
down in this Treatife the
bare Pra&tical Part of Dial-
ling, but bave added thereunto
the Realons or Grounds of
fuch Prattice, as most pro-
per to be known by Tonng
Gentlemen ; and withal have
obferved, in the Annotations
to this Treatife, bhow the
Grounds of Dialling  may be

moft



The Preface
moft naturally  reprefented

cven to the Eye, by the
Help of a Machine or In-
frrument,  which from its

Ufe may be called o Dialling
Sphere.
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Of DIALLING 1 general.

Y (¥) Dialling is underftood the S2P-T-

Art )of Shcwiﬁg the Time of the V?M
. Day, by the Sun’s Shade fal- Dialling,
ling on fome Surface, whether Plain or *»*
not Plain.

(*) The Weord Dral 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 Shadoe of the Sun, this Art
is frequently termed Ars Scioterica, i. e. the Shadow-
Art, from the Greek Word exiz, denoting a Shadow

oy Shade,
Plain
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Chap. I.  Plain Surfaces are moft ufeful, and
: therefore moft ufed : for which Reafons
Phain Dial- We Will here {peak only of Plain-Dial-
ling, what. limg, i. e. of drawing Dials on Plain
Surfaces, {imply called Planes.

3. Every Dial-plane (7 e. plain Sur-
The vari- face on which a Dial is drawn) re-
;‘ﬁ;ﬂ:“‘ prefents the Plane of fome () Circle
and the in the Hcavens. If the Dial-plane
f;:f?;:f - reprefents
Names.

(+) This, and the whole Foundation of Dialling,
is moft naturally, and fo moft clearly illuftrated by
the Help of an Inftrument or Machine, which may be
roperly enough called from its Ufe a Dialling Sphere.
‘Yt need confift but of an Horizon, and two ¢ Wooden
or Brafs) Circles faftened together, crofling each
other at Right Angles, and fo as to bife¢t one the
other, FEither of thefe Circles may be taken to repre-
{fent the Meridian, and the other the Equator. The
former is to be divided into four go Degrees, and the
latter into 360, as in other Spheres or Globes. And
in like manner, as in other Spheres, the Meridian of
this Dialling Sphere muft be let into the Horizon at
the North and South Paints of it. There muit be a
plain Piece of Board to move up and down within the
fore-mentioned Circles, fo as to reprefent the Pofition
of any Dial-piane. And through the Center or middle
Point of the plain piece of Board, there muft be
made an Hole through which, when there is occafi-
on, a String is to be Burg which String being alfo
put through the two Points of the Meridian, which
are 9o Degrees each from the Equator, will reprefent
the Axis of the World. The Dialling Sphere being
thus prepared, the Manner how the Sun by the Shade
of the Style of the Dial, comes to fhew the Time of
the Day on any Dial-plane, may be ocularly demon-
. rated,
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reprefents the Planc of the FHorizon, Chap. I
the Dial is called an Horizontal Dial.
If the Dial-plane reprefents the Plane
of the Prime Vertical, then the Dial
is called an Ereft Direc¥ North or
South Dial, refpe@ively as the Dial is
drawn on the north or fouth Side of the
faid Dial-plane. If the Dial-plane re-
prefents the Plane of the Meridian, the
Dial is called an Ereét Direit Eaft or
Weft Dial, refpetively as the Dial is
drawn on the eaft or weft fide of fuch
a Dial-plane. If the Dial-plane repre-
fents the Plane of any other Vertical
Circle, befides the Prime Vertical and
Meridiar, then the Dial is called a De-
clining Dial 5 foralmuch as it does not
directly face any one of the four Car-
dinal Points of the Heavens, but declines

firated, by moving the Meridian of the Dialling Sphere,
that the String reprefenting the Axis may have fuch
a Pofition as dul{ an{wers to the Latitude of the Dial ;
and by placing the plin Piece of Board i fuch a Po-
fition as to anfwer (the Plane of that Circle in the
Heavens, which is reprefented by the Dial-plane : or
in fhort, to anfwer) the Pofition of the Dial-plane.
Then a Candle duly moved round the String in Imi-
tation of the Sun’s Motion, will fhew by the Shade
of the String, how the Shade of| the Dial-Style by the

Motion of the Sun, fhews the Time of the Day on the
Dial-plane,

morc
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Chap. 1.

Of DIALLING.

moie or lefs from them. Laftly, if
the Dial-plane reprefents the Planc of
any greater Circle in the Heavens,
befides fome Vertical Circle or the
Horizon, then the Dial is called (not
an Ere&, but) an (V) Inclining or Re-
climng  Dial, refpeltively as it is
drawn, either on that Side of the
Dial-plane, which inclines (or leans
forward) towards the Horizons; or on
the other Side, which reclines (of
leans backward) from the Zenith.
And amongft thefe are the (*) Egui-

S

_ {t) Thefe are fubdiftinguithed into Dired Incliners or
Recliners, and Declining Incliners or Recliners.

(*) The Equinoitial Dial is Ere&t in refpe&t of thofe
who Jive exactly under the Celeftial Fguator ; and
likewife the Polar Dial is Ere& to fuch as live (if any
there be) exaltly under either of the two Poles of the
World. For in refpeét of the former Inhabirants, the
Plane of the Equinoitial, and of the Prime Verticle are
one and the fame; and in refpe&t of the latter Inha-
bitants, the Plane of the Prime Vertical, and the Plane
of the Circle reprefented by the Plane of a Polar Dial
is one and tue fame. Again, the Eguinoifial Plane is
the fame with the Horizontal Plane in refpe@ to thofe
that are under the Poles; and the Polar Plane is the
fame with the Horizental Plane, in refpe@ of thofe
that live under the Equaror. And the like Change is
to be conceived in refpect of other Dial-planes, as they
regard feveral Places ; every Dial-plane being an Horizon-
tal Plane at fome Place, and on the other Side every
Horizontal Plane being a Prime Vertical, and Meridian
{3cc.) Plane at fome other Places. .

noliial
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woétial and Polar Dials. The Equz- ChaPl
nottial Dial is fo called, as bClﬂ“w
drawn on a Plane, that rs:prc['ents the
Plane of the Equinoétial. The Polar
Dial is fo called, as being drawn on

a Plane, that reprefents the Plane of
that Circle, which pafies through the
Poles of the World, and alfo (the In-
terlfection of the KEguator, and the
Horizon at the eaft and weft Points,

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

Among the feveral Sorts of Dials 4.
afore- mentmncd the Equinottial Dial % el
1s the moft tafy to be drawn ; this i)
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- {everal Hour-Lines,) and
erccting perpendicularly a Pin in the
Center of the Circle for the Style.

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

ial

(*) The like is to be underftood alfo as to the Polar
Dial: on which Account it is of lefler Ufe; and there-

fore the Manner of defcribing it is omitted in this
Treatife.
Half
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Chap. I. Half of the Year, namely, whilft the
Sun is on one Side of the Equinottial;
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 Inconveniences, the
Equinoltial 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 Recafon of that Method,
which (as being the moft Natural, and
withal eafy Method) is principally
made Ufe of in this Treatife, for
drawing the other Dials here fpoken
of. For, as the Reafon why the
Circle in an Egquinoétial Dial is divi-.
ded into twenty-four equal Parts, an-
fwering to the twenty-four Hours in
a Nuchthemeron, is becaufe 15 De-
grees, which is a 24#h Part of the
Eiﬁiwﬁéaf Circle in the Heavens,
anlwer to one Hour’s Motion of the
Sun ; fo, 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 FEgquinoitial
Plane, it docs alfo by the fame Shade

fhew, at the Interfetion of any other
Plane
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Plane with the Eguinoétial Plane, the Chap. I.
Point of the faid other Plane belong- ~" Y
ing to the fame Hour; or thus, becaufe)
the Hour-points of any other Plane are
thofe Points of the faid Plane, which
fall in with or touch the Hour-Points
of the Equinoitial Plane, at the com-
mon Inter{e&ion of the faid two Planes s
therefore by the Help of the Eguinocti-
a/ Dial may be drawn other Dials, name-
ly, the Equinoétial Dial being duly ap-
plied to the Plane given, the Hour
Points of the Egquinoitial Dial will fall
on the correfpondent Hotir-points of
(the Dial to be drawn on the) Plane
given. |

And this will be diftin®tly exempli- ;]
fied as to the feveral Sorts of . Dials The Bufs
above-mentioned, (excepting Inclining ‘Eﬂ;ﬁ;
and Reclining Dials, as being of lefler reducitle
Ufe) after that it has been here ob- jhree
ferved further in general, that the Operasions.
whole Bufinefs of Dialling may be
reduced to three general Heads or
Operations.  Whereof the firft con-
fifts in finding the Place of the Sué-
ftyle, or where the Style is to be pla-
ced: the fecond in drawing the Hour
Lines: the third and laft, either, if

the Dial-plane be Moveable, in duly
S Placing
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Chap. I Placing and Fzxing the fame, after that

V™ the Dial is drawn therecon; or cle, if
the Plane whercon the Dial is to be
drawn, be unmoveable and already fix-
ed, in Finding the ‘Pofition or Situation
of the faid Plane, wizz. whether it be
a Dire& or Declining Planc ; and if the
latter, how far it dcclines.

'1\"* gw!_* Hj_'f' -
- ‘LL.._,,u_.f"n 0% =

C H &%









Of an Horizontar Dial. o
: Chap. I_f:

whsahslsfisafaaoubsalisalsals e alo sl s dTuals

gl e g 1 6

Of an Hor1zoNTaL Dial.

Begin with the Horizontal Dial, as be- 1.

ing the moft Ufeful; foralmuch as 7%eHori
it {ingly anfwers the whole (*) End of E;E}jlng
Dialling, by fhewing the Time of the ficft fpoked
Day from Sun-rifing to Sun-fetting g
throughout the whole Year, within that
Horizon for which it is made: whereas
no other Dial does this. And having
made this Obfervation as to the Ufeful-
nefs of the Horizontal Didl, we proceed
now to the Delineation thereof.

Whereas the four Cardinal Points 2]
of the Heavens are diftant onc from 7v draw
the other 9o Degrees; and whereas 5
the Meridian runs from North to Prime
South, and the prime Vertical runs Eﬂ'?ﬁm
a-crofs the Meridian from Eaft to gc_;rgzam'f

Ik,

B

(*) The whole proper End of Dialling is, to thew the
' Time of the Day by the Sun’s Shade. As for fhewing
the Place of the Swunin the Ecliptick (and the like) by the
‘Shade on a Dial-plane, this does not properly belong to

Dialling.
S 2 Weft ;
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C% Weft; hence it follows, that, two
right Lines being drawn crofling one
the other at right Angles (whofe Mea-
furc is each 9o 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 S,
as running in this Dial from North
to South s ‘the other by E W,, as
running from Eaft to ‘Weft. See
Fig. 1.

3. The Point, where the Lines N S
The Cen- and E W crofs one another, denotes
tergf 7 (%) that Point in the Plane of the
Dial, Horizon, (as alfo of the Meridian and
=hich-  Prime Vertical) through which the

Axis of the World paffes. And be-
caufe the faid Point is the (}) Cen-
ter (of all the faid DPlanes, parti-

(*) This may be evidently fhewn by the Help of a
Dialling Sphere.

(+) The Axis of the World pafling through the Cen-
ter of the World, which is alfo the Center of all great
Circles in the Heavens, and confequently of the Horizon,
Meridian, and Prime Vertical; hence it follows, that
That Point in the Planes of the faid Circles, through

which the Axis of the World pafles, muft be the Center
of the faid Planes.

cularly)
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cularly) of the Horizontal Plane, where- Chap.IL
on the Dial is to be drawn, and con-
fequently the Center of the Dial it felf,

hence it may be fitly marked or deno-

ted by C, as Frp. 1.

The Axis of the World being the (*) 4.
common Interfection of the Plancs of all 0f#eSub-
Meridians, and therefore running from 5;1;,112_”#
Pole to Pole along the Planc of every
Meridian ; hence the Line N' S repre-
fenting the Plane of the Meridian of
that Place, for which the Dial is made,
muft be the Subflyle, or the Line
whercon thé (}) Szple, which repre-
fents the Axis of the World is to be

(4) eretted.

(*) This may alfo be evidently fhewn by the Help of
the Dialling Sphere,

(+) It is fo called, becaufe it nceds be, and often actu-
ally is, no more than a long {traight Iron Pin, like an
Engraving or old Sort of writing Pin, called a Style. It
is called alfo by a Larin Word, the Index, becaufg it tells
or fhews what is the Time of the Day. And itis called
likewife by a Greek Word the Gnomon, (from yrew 10 know)
becaufe thereby is known the Time of the Day.

(4+) By being erected is underftood here, and all along
this Traé& of Dialling, being placed perpendicularly upon
the Subftyle, {oasnottoleanany Thing moretowards the
Hour-lines on one Side of the Subftyle, than towards
the Hour-lines on the other Side of the Subityle.

5% And
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Of an HowrizoNTAL Dial

And becaufe the Style does reprefent
the Axis of the World, therefore it
muft be {o crected upon the Subftyle,
(which is the common Interfe&tion of
the Horizontal and Meridian Planes)
as therewith to make an Angle equal
to the Elevation of the refpeiive
(North or South) Pole above the Ho-
v2zon of the Place, or (which comes
to the fame) to the (¥) Latitude of
the Place. Wherefore taking C for
the Center; draw (f) an Arch of a
Circle from N S (on cither Side) ta
E W. Onthe faid Arch (}) fet off from
N S rowards EW, (viz. at P, Fig.

L)

(*) How the Elevationof the Pole and Latitude of the
Place come to be always Equal, may be evidently fhewn
on the Globe,

(1) This Arch may be drawn, at what Extent of the
Compafies or Diftance from the Center you pleafe; but
1t 1s convenient to have regard to the Largenefs of the
defigned Dial, And 2if6 it is convenient to make Ufe
of a Lise of Chord’s, in this, and all fuch Operations, in
Order o the fetting off on the Arch drawn any Number
of Degrees, with much more Eafe and Readine(s than
can be done otherwife. The Reader is here fuppofed
to be already infiru@edin the Ufeof the Line of Chords.

(4) That ig, the Style, if it be only along ftraight
Piece of Iron, muft be fo placed on the Subftyle of the
Dual, as to have the fame Inclination thereto, as C P
i 5 i o L ; e
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3.) fo many Degrees as anfwer to the Chap.IL
Elevation of the Pole; for Inftance ~ ¥ -
(Fig. 1.) st + the Latitade of Londos,

or Elevation of the north Pole there.

The Line CP being drawn will thew

the Style.

Having found the Subftyle NS, .
and the Style CP, draw a long ©f rée
Line crofiing the Subftyle in any ES,TEM
Point, (which fhall feem moft conve- anéap-
nient,) fuppole Q, at right Angles. Elyd?fﬂﬁ?_
This Line reprefenting the common alDialzo
Interfection of the Aguinoitial Plane :{ﬂrjﬂ:’”
and Dial Plane, is therefore called Horizontal
the (%) Contingent Linc, and is deno- D
ted ‘(Fir. 1.) by the Line TG. : That
Point in the Subftyle, which is fo far
ditant 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 Equator,

i

has to N'S. If you would have the Style a broad Plate
of Iron or the like, then it muft be made exactly equal
to the Triangle NCP, In both Cafes, the lower Paint
of the Style, namely, wherein the Lines CN and Pn
meet, muft be placed exaétly on C, as being the Point
of the Horizonral Plane, through which paffes the Axis,
reprefented by the Style. |

(*; It is {o called, becaufe herein the two Planes are
concgived to ronch one another.

S 4 of
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Chap. I or that Point from which an FEgqu:-

L%,

noctial Dial is to be delincated on the
Dial-plane, and therefore it may fitly
be marked A. Taking then A for
the Center, at () any Diftance, draw
toward the Contingent a (*¥) Semicircle
reprefenting half the Eguinottial, fo
as that one Half of the Semicircle (2. e,
fourth Part of the KEquinoitial) may
be on each Side of the Subftyle. Then
divide the faid Semicircle into twelve
cqual Parts, (vrz. fix on each Side of
the Subftyle,) each containing an Arch

©f 15 Degrees, (}) Lines drawn from
A the

(1) 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 one
Half of this Semicircle on one Side of the Subftyle, and
dividing it into fix equal Parts; and thence transferring -
the faid fix Divifions to thar Part of the Contingent,
which is on the other Side of the Subftyle. And thisis the
beft Way for practice, being fhorter, and not cumbring
the Work with Multitude of Lines. And ’tis advifeable
to draw the faid Quadrant, or fourth Part of the Fqui-
noctial Circle or Dial on that Side of the Subftyle, where
the Style is not drawn: becaufe then the Equinodial Di-
al and the Style will ftand both clear one from the other;
asin the Figures hereunto belonging.

(+) Thefe, and all other Lines or Circles or Arches
of Circles are to be obfcure ones, i. e. fuch as. may be
subbed out again, excepting only the prope; Hour-

©° lines
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/& the Center of the Eguinoftial to Chap. 1L
cach Divifion of the Semicircle will

be the Hour Lines of the Egquinoltial
Planc or Dial 5 among which Hour
Lines, the Subftyle and Meridian
NS of the Horizontal Dial will alfo

be the Meridian of the Equineifial
Dial.

Having thus fitted the Equmaﬁm! s
Dial to the Horizontal Piane, on ;E:E?;r_
which the Horizontal Dial is to be lines of an
drawn, it will be very cafy to find pypor
the Hour-points of the faid Horz-
zontal Dial: namely, by continuing
the Equinolfial Hour-lines to the Con-
tingent, and thereby fecing on what
Points of the Har:zanm:’ Plane the
Hour-lines of the Equinoltial Plane
will fall. For the f{aid Points of the
Horizontal Plane are refpeQively the
Points, on which the correfpondent
Hour-lines of the Horizontal Dial will
fall, being drawn from (*) C the
Center of the Horizontal Dial.  A-

mong

lines in each Dial. Thefe obfcure Lines are diftinguifh-
ed in the Draughts hereunto belonging by bcmg made

prick’d Lines.,
(*) The Hour-lines reprefent the Shade mncewcd
.to' be made by the Axis of the World; which Axis
being
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Chap. II. mong thefe Hour-lines, the Line

NS being both the Meridian and
Subftyle of the Horizontal Dial, (and
fo falling in with the Meridian
of the Equmoifial Dial) will there-
fore be the twelve a Clock Line
of the Horizontal (as well as Equs-
noétial) Dial.  Which being known,
the Numbers 11, 10, 9, 8, dnd 7,
are to be afhixed to the Hour-lines on
the weft Side of the Dial, according
to their refpedtive Order from the
twelve a Clock Line. And in like
manner the Numbers, 1, 2, 3, 4, and
5, arc to be fet to the refpedive
Hour-lines on the eaft Side of the
Dial.. The Line EW, as reprefent-
ing the Prime Vertical, is always

the 6 a Clock Line, both Morning

-

being conceived to pafs through C the Center of the
Dial, hence all the Hour-lines muft be drawn from the
faid Center.  Only it is obfervable, that it is more Or-
namental, not to draw actually the Hour-lines from C
(becaufe if they were {o drawn, they would be apt to
run together, and blot at the point C,) but making a
Circle at fome {mall diftance from C, actually to draw
the Hour-lines only from the faid Circle, by the Ruler
duly applied to C, as Fig. 1. “Tis alfo obfervable, that
the Dial-plane may be of any Shape, viz. Round or
Triangular, ¢re. as well as Square or Oblong, though
this Shape is mof ufed among us, |
and
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and Evening. And as for the HoursChap. IL
before fix in the Morning, and after ¥ Y™™
fix in the Evening, their Lines are
drawn by continuing the Lines of
thofe Hours, which are of the fame
Denomination in the contrary Part of
the Day, through the Center C of
the Dial. Thus the Hour-lings 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 fame by
the Help of an Eguinoétial Dial. For
as to the intermediate Spaces between
each Hour, (viz. Quarter, Half, and
three Quarters,) they are had by divi-
ding the Space between each two Hours,
firft into Half, and each Half again into
Quarters.

It
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Of an Hor1zoN 1A L Didl.
It may not be unufeful (not only

AN for Variety, (*) bur alfo Proof fake)

i
To draw
an Hori-

to add here the Method of drawing
an Horizontal Dial, by Dialling Scales

zontal Dial and Tables. @ The former is thus :

by a Dial-
ling Scale.

The Lines NS and EW being drawn,
and the Style CP ere&ted, 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 Ule. This is done by placing one
Foot of the Compafles at the Begin-
ning of the Scale of Latitudes, (con-
tained in the Dialling Scale,) and
opening the other Foor, till it reaches
to the Number of Degrees in the faid
Scale of Latitude, which anfwers to
the Latitude of the Place. This Ex-
tent is to be fet off on the Line E. W.
from C towards E, and allo toward
W; and where it Ends, it may be
refpectively marked e, w, as Fig. 2.

T

(*) It you have drawn your Dials right, the fame
Hour-lines, at equal Diftance from the Center of your
Dial, will be equally diftant alfo one from the other,
by which Method foever you draw them, w. g. 'The
Diftance between 12 and 1, (or 12 and 2, or 1 and
2, ¢rc.) will be the fame, at equal Diftance from the
Center of your Dial, whether it be drawn by the Equi-
aectial Dial, or by Scales, or by Tables.

Jheny
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Then out of the Dialling Scale tike Chap. 1L
the wholc Length of the Scale of Howrs, i
with the Compafles; and fetting one
Foot of the Compafies in ¢, with the
other make an Arch crofling the Line

NS towards N; and then do the like

on w. From the Point x of the Line

NS, where the two Arches (*) crofs

onc another, draw the Lines x e and

x w3 which will be of an equal Length
with the Scale of Hours in the Dial-
ling Scale: from which Hour-fcale the
feveral Hours (and the intermediate
Spaces) are to be refpetively  transferred
unto the Lines x ¢ and ¥ w. Lines
drawn from C to the f{everal Hour-
points on the Lines x ¢ and ¢ w, will

be the refpettive Hour-Lines. And fo

the Dial is finithed by the Scale : for

the Hour-lines before 6 in the Morning,

and after 6 in the Evening, are to be
had, as afore. |

If you would work by Dialling 8.

. . » Tp draw
Tables, having drawn the Lines NS 2 %
zontal
. Dial by
Dialling
(%) If the Lines drawn by the Compaffes, fet upon Tables.
¢ and », do not crofs one the other exaltly in fome
Point of the Meridian NS, then fome Fault has been
made in fetting off the faid Lines, and the Work muft

be repeated, till they do thus crefs.

and
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Chap. Il. and EWto what Length you pleafe;
upon C the Interfettion of the faid
Lines draw a Semicircle e s w, as in
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 Horizontal
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 t6 draw an
Horizontal Dial three feveral Ways,
it remains now to fhew how to place
aright the faid Dial, when drawn;
and this will be beft {poken of toge-
ther with the placing of other Dials,

Chap. 5.

CH A P
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Of a Direit South D1ar.

ol ehsaaehs eleats oty Ssethea af achs e haioas
CHATE I |

Of an (*) Ereit Direct South and
North DiaL.

THE Ere&t Dire&t South Dial {hall
be {poken of next, as being next
to the Horizontal Dial the moft ufeful :
foralmuch as it fhews the Time of the
Day from 6 to 6 thoughout the whole
Year. |
This Sort of Dial is drawn after
the fame manner, by the Help of the
Equinoétial, as the Horizontal Dial,
cxcepting the Particulars following ;
viz. Firft, That the Meridian or 12 a
Clock Line, ( which in this, as well as
the Horizontal Dial, is always the Sub-
ftyle,) forafmuch as it muft be fo
placed as that onc of its Ends muft
Point to the () Zemith, the other to
the

(*) Inclining and Reclining Dials being feldom ufed,
hence thefe Dials are frequently ftiled only Direct Soxt/
and North Dials.

(+) The Meridian of any Place or Dial, as it pafles
through the North and South Poles, fo it pafles ii!-:_a;:

wife

21

Chap. 1.
A

T
A Direét
South Dial
the mo
ufeful mexe
to an Hao-
rizontal
Dial.

2z
To draw a4
Direét
South
Dial, &y
the Hel
of the E-
quinoétial
Dial.



23 Of a ‘Direit South D1aL.

Chap. IIL. the Nadjr, may therefore be moft
properly here denoted by ZN.  Se-
condly, the Style CP muft be erc&ed
upon the Subftyle ZN, {o as to make
therewith an Angle equal (not to the
Elevation of the Pole, as in an Horz-
zontal Dial ;5 but) to the Complement
of the Pole’s Elevation. For {uch is
the Meafure of the Angle, which the
(*) South Pole, reprefented by the
Style of this Dial, makes with the
Plane of the Prime Vertical. Now
the Elevation of the Pole above the
Horizon of London being s1t De-
grees, its Complement is 387 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 Line is to be placed
with its Ends towards the North and South Points, and
therefore is therein fitly denoted by NS. But in 2 Direét
South Dial, the Meridian Line is to be placed fo, as that
its Ends may Point to the Zenith and Nadir, and there-
fore is here more fitly denoted by ZN.

*) This may be evidently reprefented to the very
Eye by the Dialling Sphere; and confequently the Rea-
fon éﬁ'h}’ the End P of this Style muft be placed down-
wards,

Dial
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Of aDirect North DiaL:

Dial reprefenting the fouth Side of the
Plane of the Prime Vertical, the Sun
never fhines upon it beforc 6 in the
Morning, or after 6 in the Evening.
See Fig. 4.

If you work (not by the Eguinoitial
Circle or Dial, but) by a Dialling Scale,
then (befides the fore-mentioned Parti-
culars, wherein the drawing of this
Dial differs from drawing an Horizon-
Zal/ Dial) it is alfo to be known, that
upon the Line EW. from C towards
E and W, muft bc fet off the Ex-
tent (taken from the Scale of Latitude;
not of the Latitude it felf, but) of the
Complement of the Place’s. Lﬁtltudc
See Fig. 5.

If you work by Tables, then the De-
grees of the Angle, which every Hour-
line makes with ZN the Meridian or
Subftyle, muft be taken from the Table
for ‘a Prime Vcrncal or Dire&t South
“Dial. ' See Fig. 6.

A Dircét Ncrrth Dial differing from
a Diret South Dial primarily in this
alone, that the former rcprefents the
north Side of the Plane of the Prime
Vertical, and the latter the f{outh

dide s hence the drawing of a Dirett
i3 North

23
Chap. THT.

3.

Todraw a2
Direé&t
South
Dial by &
Diallmg
Scale.

F
10 draw
the [ame
6y Dialling
Tables.
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Te dram 3

 Direét

North
Dial,
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E‘w— North Dial is the fame, as of a Di-
re& South Dial; excepting 1/f, that
the Hours requifite to be infcribed on
this Dial in our Country are no more
than thefe, viz. 4, 5, 6, in the Morn-
ing, and 6, 7, 8, in the Evening. ' For
the Sun with us never rifes till after 3
in the Morning, and always fets be-
fore o in the Evening; and from 6
in the Morning till 6 in the Evening
it turns off from the North to the
South Side of the Plane of the Prime
Vertical.  2dly, Forafmuch as the
Style of this Dial reprelents the
north' Segment of the Axis, and fo
its End P reprefents the North Pole,
therefore the End P muft be placed
looking © upwards toward the North
Pole. And confequently that End of
the Subftyle, which an{wers to the

~End P of the Style, muft Point to-
wards the Zenith, and therefore is
here properly to be denoted by Z,
and the other End of the Subftyle
by N, as anfwering to the Nadir,
contrary to the Pofition and Notation
“of them in a Dire& South Dial. Sece

Fig. 7.
As
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As to the Placing of a Dire& chap.IiL
South or North Dial, it will be ="V~
more conveniently fpoken of Chap.
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26 Of a Direct Eaff D1av.
Chap. 1V.

oL ﬁmMMﬁmwwmﬁ

CHWY 1V,

Of an (¥) Erett Direit Eaft or Weft
D1AL, -

1. Begin with a Direit Eaff Dial,

Ldaws § whole Plane reprefents the caft Side
raitDial. of the Plane of the Meridian. Now
to draw this Dial, there muft be firft
drawn an - Horizontal Line, 7. e. a Line
reprefenting the Horizon, or running
Parallel to it, and fo level. One End
of this Line will reprefent the north
Point of the Herizonm, and may there-
forc be fitly denoted by N; and the
other End by S, as reprefenting the
fouth Point of the Horizon. Sce
Fig. 8
2. . Taking any Point C towards S, the
To fndthe fouth End of the Line N S for a Cen-
Subltyle: ¢er, defcribe an Arch toward N; and
upon that Arch fet off the Height P
of thePole, and draw the Line CP for
the Subftyle.

(*) Thefe alfo are fre utntl}r ftiled only Direi? Eaft
or Wefl Dials. : 4

Having
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Of 4 Direit Eaft Diav. 27

Having found the Subftyle, draw Chap. IV.
therecon the Contingent Line T o ol B
and then proceed to draw an (¥) E-p, Jf;._.,
q#maﬁmﬁ Dial, 1aking any point tbe Hour-
A in the Subftyle for the Center of A
the f{aid Eguimolfial Dial. That Dia-
meter of the Semicircle (reprefenting
Half the Equinoitial Circle) which runs
Parallel to the Contingent, is here
the Meridian of the Equator; from
which you are to begin to divide the
Semicircle into Hours, or into 6 equal
Parts, each containing 15 Degrees.
Through each of thefe Divifions of
the Egﬁmaﬁmi Semicircle draw Lines
from A to the Contingent ; and a-
gain through cach Point of the Con-
tingent, whereon the faid Lines fall,
draw other Lines () parallel to the
Subftyle. Thefc laft will be the Hout-
lines; that which falls in with the
Subftyle C P being always the 6 a

(*) There is no Mention made of drawmg a Direét
Eaft or Weft Dial by Seales and Tables, becaufe it is in
E&‘{?l& done both Ways, by the Help of the Egquinotial
Dia

(+) Becaufe the Axis of the World runs parallel to
the Plane of the Meridian, (as may be fhown by the Di--
amf Sphere,) and fo muft be conceived to caft its Shade
parallel alfo to its felf.

i3 Clock
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Of a Direét Eaft D1aL.

chap.1V. Clock Line; thofe above it the Hour-

4.
To place
the Style.

lines of the Hours before 6, and thofe
below it the Hour-lines of the Hours af-
ter 6. . Where it is to be noted, that as
4 and s are the only Hours before 6,
which need be infcribed on this Dial ;
becaufe the Sun never rifes to us till
after 33 {o the Hours to be infcribed
on this Dial after 6, are no more than
2, 8, 0, 10, and 11 ; foralmuch as this
Dial-plane reprefenting the Plane of the
Meridian, the Sun fhines not upon its
Surface, but upon its fouth Side or
Edge, at 12 a Clock.

The Hour-lines being drawn, the
Style is to be placed (*) parallel to the
Subftyle CP, and fo far diftant from
it, as the Center A of the o ZFqui-
nolftial was taken diftant from the Con-
tingent. And fo the Dial is Finifhed ;
as [ig. 8.

S

(*) Becaufethe 8tyle reprefents the Axis of the World,
which runs parallel to the Plane of the Meridian. Hence
Dire€t Eaft and Weft Dials have no Centers, through .
which the Axis paffes, and from which confequently
are to be drawn all the Hour-lines, as in Horizonzal and
Direct South and North Dials; wrhich are therefore
called Centyal Diels,

A
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A Direit Weft Dial differing from a Chap. 1V.
Dire& Eaft Dial primarily in this alone, f:ﬁ\"
that the former reprefents the welt fide 7 srawa
of the Planc of the Meridian, and the Diret
latter the eaft fides hence the drawing o 07
of a Dire& Weft Dial, isthe {ame with
that of a dire@ Eaft Dial, cxcepting
only the different denominations of the
Hours to be infcribed on this Dial, vzz.

I to 8 in the Afternoon; which muft
be placed relpeétively from 6, (the
Hour-line whereof always falls in with
the Subftyle,) as the Morning Hours
are in a Dire&t Eaft Dial. Sece Fig. o.

How thele Dials, when drawn, are to
be placed, f{o as to have a due Situati-
on in refpe&t of the Heavens, is thewn

in the following Chapter.

g CHAL
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Of duly pLacinGg a Direit (Eafl, or
Weft, North, or South,) ‘Dial; and
of the Manner of finding, whether
a Wall has a DIRECT or DECLINING
PosiTioN or SITUATION.

T3 Very Dial-plane reprefenting the
Plane of fome Circle in the Hea-
vens, therefore, when any Dial is
drawn, that it may go true, it is re-
uifite that its Plane be fo placed, as
to anfwer cxaétly to the Plane of the
Celeftial Circle, which it reprefents.
Wherefore, - if - it be an Horizontal
Dial, its Plane muft be placed Hori-
zontally, or parallel to the Horizon,
i. e. cxaltly level. Mf it bes any. Ver-
tical . Dial, = (as.’%a" " difeét North - or
South, Eaft or Weft Dial,) it muft be
placed Vertically, 2z e. perpendicular
to the Horizon, or exaétly Upright.
Now the. Inftrument reprefented, Fig.
ro. will fhew, when any of the fore-
‘mentioned
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mentioned Dials are thus duly placed. Chap. V.
Namely, if, when the Side H N of
the faid Inftrument be applied to the
Horizontal Dial, the String falls exalt-
ly on the perpendicular Line P P, then
the Dial is placed Horizontically, or
truly Level ; otherwife it is not, but
muft be altered, till the String does
exactly fall on the faid Perpendicular.
In like manner, if, when the Side
ZN or ZH be applied to a Vertical
Dial, the String exaltly falls on the
Perpendicular P P, then the Dial is
placed Vertically, or truly Upright;
otherwifc it is not, but muft be altered
till the String does fo fall. !
Again, an Horzzontal Dial muft be oo
: ; nd 2dly,
placed not only Horizontally in  ge- The Car-
neral, bur allo fo, as that the iour gf",ﬂl
Cardinal Points of the Dial may rc—;;,fmff,:;f_
{pectively anfwer the like Cardinal plane msf
Points of the Horizon. In like man- fffwé;rﬁi
ner Vertical Dials muft be placed, not nal Points
only in general Vertically, but alfaﬁ,‘iﬁfvf};ﬁ
fo, as that the Plane of cach Verti- lefial
cal Dial may be parallel or anfwer ¥
to the Plane of that Vertical Circle
in the Heavens, which it particular-
ly has relpe&t to. Thus the Plane of
a Dirett 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 Verti-
cal, which it reprefents, and that it may
refpeitively anfwer to the fouth or
north Side of the faid Plane of the Prime
Vertical. In like manner, the Plane
of a Dire&t Eaft or Weft Dial muft be
fo placed, as that it may be parallel
to, or fall in with the Plane of the
Meridian, which it reprefents ; and that
it may refpeétively an{wer to the eaft
or weft Side of the faid Meridian
Plane.

Now in Order thus to place aright
any of the fore-mentioned - Dials, it
is requifitc to find where the Mer:z-
dian crofles the Place, on which you
would put the Dial. And this may
be donec feveral Ways. The moit
cafy is by the Help of (what is cal-
led) the Mariners Needle, f{uppofing
it has none, or but little Variation in
the Place 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 Meridian Alti-
tude, (which is to be found by the
Quadrant,) for then the fhade of the
String will reprefent the Meridian Line

of
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of the Place where you are. Another Chap. V.
Way, fomewhat longer, but much furer,

is this: Any Time in the Morning,
when the Sun fhines, ereét 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 ere¢ted, as on a Center, draw
a Circle pafling through the other
Point, wherec the End of the Pin’s
Shade fell. After which ereing the
Pin again where it was, wait till the
End of the Pin’s Shade touches the
Circle " in {fomg  eother Point. . . The
Arch between the two Points of the
Circle, on which the End of the Pin’s
Shade fell at the two feveral Times,
being bife¢ted or divided exactly in
Half, a right Line drawn from the
Center of the faid Circle (2. ¢. from
the Point where the Pin was creéted)
through the Point of Bile&ion will be
the Meridian Line of the Place where
you arc.

The Meridian Line of the Place 4l
where you are, being thus found out m place a-
by onc or more of the fore-mention- 78 a2
e¢d Ways, an Horizontal Dial is truly tal pial.

placed,
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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 Horizontal
Dial exaltly 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 paral-
lel to thc Meridian Line of the Place,
the North and South Points of the Ho-
rizomtal Dial, being no other than
the North and South Ends of the AMe-
ridian Linc of the Dial, will anfwer
to the North and South Points of the
Horizon of the Place, thefe direétly
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
an{wer to the faid Points of the Hor:-
zon; the Eaft and Weft Points of the
Dial (if rightly drawn) will likewife
an{wer to the Eaft and Weft Points of

the Horizon. |
The Mcthod of placing aright a
Dire& North or South, Eaft or Weft
(as well as of an Horizental) Dial
does likewife depend on. the AMeridi-
an
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an Line of the Place. For having Chap.VL
found this by one or more of the
Ways above mentioned, in order to
place aright a direét Eaft or Weft Dial,
all that is to be done, is only this,
viz. direGly upon or parallel to the
{aid Meridian Line of your Place, you
muft erect the Dial with the Face of it
Eaftward, if it be a dire& Eaft Dial ;
or Weftward, if it be a dire®@ Weft
Dial.

In order to place aright a dire&t 6.
North or South Dial a little more is T P;ﬂff
to be done. Namely, having found ye
the Meridian Line of your Placc, you Sﬂufhh‘"’
muft draw another Line crofling the ET;
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 ; or
northward, if it be a dire®@ North
Dial.

Hitherto we have confidered Dials, 9.
as drawn on Moveable Planes, or 9/ Unmo-
Planes not already Fixed. And on ik
fuch as are ufually drawn Horizontal sk
Dials. But * Vertical Dials, (v.rl1c:-P e

ther
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Chap. V- ther Dire@t or Declining) are more
ufually drawn on Ummoveable or Fixed

Plancs, namely on the Sides of fome

Wall.  Wherefore in order to draw

a Vertical Dial on a Wall, it is re-

quifite firft to know, whether the

Wall be a dire& Eaft or Weft, North

or South Wall, or a Declining Wall;

and if the latter, how great its Decli-

nation is. .

g Now there are feveral Ways de-

T know livered - in  Treatifes of Dialling for

;ﬁf; to do this ;5 but fuch as require, ei-

Diree  ther a peculiar Inftrument called from

pforits Ufe a Declinatory, or eclfe the

Nf;;, w Sun’s Azimuth to be taken, or both.

sowrh.  Wherefore 1 think the following Me-

thod is to be preferred before any

other, on Account of its Eafinefs,

and withal Exa&nels. To the Wall,

whofe Situation you would know,

adjoin a Board fo, as that one of its

Sides may touch the Wall, and the

Surface of the Board may lic Hors-
zontally, and faft. Upon the Board

thus prepared find the Meridian by

the laft of the thrce Ways above-

mentioned, and draw a Line on the

Board reprefenting the fame, which

therefore
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therefore we call the Meridian Line. Chap. V-
If the Meridian Line falls in with, ¥ ¥
or runs Parallel to your Wall, then
it is a direft Eaft or Weft 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 {ame Time on the
Meridian Line. If the other Side
falls upon the Meridian Line drawn
on the Board, then the Wall is a
dire&@ North and South Wall, =z e
that Side of the Wall which is to-
ward the Sun and you, direétly Faces
the South; and the other Side of it
confequently Faces diretly the North.

See Fig. 12. ;
But if when one Side of the Qua- 9.
drant is applied to the Wall as afore, 7/f»
the other Side does not fall upon the #ail de-

Meridian Line on the Broad, then it clines.

is ‘a declining Wall. And if when

the right Side or Edge of the Qua-

drant is applied to the Wall, the AMe-

ridian Line of the Poard is beyond,

~ or without the other Side of the Qua-

drant, . then the ’ Wall in refpet of

its fouth Side declines Eaftward, in

refpet of its north Side Weftward,
. (as
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Chap. V. (as Fjg. 14.) but if the Meridian
Line of the Board be within the left
Side of the Quadrant, then the Wall
in relpe&t of its fouth Side declines
Weftward, in refpet of ifs north
Side Eaftward, as Fig. 13.- 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 refpeét of its fouth Side is
Weftward, in refpect 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
refpect of its north Side Weftward, as
Fip. 16.

10, Having thus found, whether the
To find the Wall declines Eaftward or Weftward,
E:ﬁ‘;f;‘ it remains to find, how great its
tion, Declination is. Now, as when, one

Side of the Quadrant being duly ap-
plied (as afore) to the Wall, the o«
ther Side falls exatly upon the Me-
ridian Line of the Board, the Wall

has no Declination ;3 fo when  the
nthet _
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other Side of the Quadrant does not Chap. V.
fall exa&ly upon the faid Meridian
Line, then the Number of Degrees con-
tained in the Angle made by the {aid
other Side of the Quadrant; and the
faid Meridian Line is the Meafure of the
Declination. Wherefore as often as the
faid Meridian Linc falls within the
Quadrant, the Number of Degrees in-
tercepted between the faid Meridian
Line, and that Side or Edge of the
Quadraat which is not applied to the
Wall, is the Meafure of the Wall’s De-
clination. But if the Meridian Line
falls without the Quadrant, then having
drawn on the Board a Circle, with a
Ray equal to that of the Quadrant, and
upon that Point of the Meridian Line
whereon you place the Center of the
Quadrant, as the Center of the faid
Circle, thereupon take with the Com-
paffes the Diftance between the Merid:-
an, and that Edge of the Quadrant,
which is not applied to the Wall: The
faid Diftance applied to the Divifion
of the Quadrant into 9o Degrees, will
thereby thew the Meafure of the Wall's
Declination.

U All
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Of finding the

All that has been aforefaid, is il
luftrated © by (%) Figiae; 13, 14, 15,
and 16. In each of which the Line
ML denotes the Meridian Line; the
Line E'W' denotes the Plane of  the
Prime Vertical, or (which comes to
the fame) the Plane of a dire& South
Wall'or Dial; and' confequently E
denotes the true Eaft Point, W the
true Weft Point, ESW the South
Side of the Plane of the Prime Ver-
tical, or a dire& South Wall 5 ENW
the north Side of the Plane of
the Prime » Vertical, of a dire&
North Wall: the Linc: 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 i1t ESW, the other will fall
upon the Meridian Line, ML drawn
on the Board; and thereby fhew, that
the faid Wall EW has no Declina-
tion. But in Fie. 13. the right Edge

(%) From all thefe Figures it is evident, that the De-
clination of a Wall or Dial, is the Arch WD or EC of
the Horizon intercepted between the Plane of the Prime

Vertical, and of the Wall or Dial.
of
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of the Quadrant being applied to D C Chap. v:

the declining Wall, and the Meridian
Line ML falling within the other
Side~ of the Quadrant, thereby s

thewn, that the Wall declines  weft--

ward, and allo that the Mecalure 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 Linc
ML. In Fig. 14. the right Edge of
the Quadrant being applied to D C
the Wall, and the Meridian Line ML
falling without the left Edge of the
Quadrant, I take with my Compailcs,
on a Circle defcribed as above di-
rected, the Diftance between ML the
Meridian Line, and the left Edge of
my Quadrant,. and applying the fame
to the Divifion of the Quadrant into
90 Degrees, 1 find ‘the Mealure of the
faid Diftance to be 20 Degreess which
confequently is the Meafure of the
Declination of the Wall DC eaft-
ward. And after the fame Manner,
the fore-mentioned Method of finding
the Declination of a Wall may be
illuftrated in all other Refpetls.

v 2z Ha-

:W
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Chﬂp-:: 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.

CHAF.
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Chap. V1.
v N

CoH ARy VL
Of drawing a DEcLINING Dial.

HE principal Difhculty in draw- 1.
ing a Declining Dial, is in find- The chief
ing the Diftance of the Subftyle from E'jﬁiﬁ,}
the Meridian or 12 a Clock Line, and & Decli-
the Height of the Style above the Sub- g2k
ftyle. Now to remove this Difficulty,
there is adjoined to the End of this
Chapter, a Table fhewing the faid Par-
ticulars, anfwerable to any Degree of
Declination, and which will {erve for
moft Parts of England.

Having then drawn (as in a Dire&t 5,
South or North Dial) two Lines crof- Tofind:he
fing each other perpendicularly, one f;b’gf}lﬁe
Z N reprefenting the Meridian, the of 2 Decli-
other EW reprefenting the Prime E"’fﬁ;‘
Vertical ; if you work by dialling- Tables. %
Tables, turn to the faid Table (vzz.

Tab. IIl.) and fee what is the Sub-
ftyle’s Diftance from the Meridian
an{werable to the Declination of

G 3 the
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Chap. VI. the 'Wall, which, f{uppofing the De-

.
Todraw
tse Hour-
Liges, .

chination™v20.  Degrees.. will “bhe™ 135
Degrees, s Minates. Then draw an
Arch frora ZN to EW, on the weft
Side of ZN, if the Declination be
catward; and on the ecaft Side, if
the Declination be weftward. On
the faid Archr fet off from ZN the
found Diftance of the Subityle, wiz.
at S in .Fig. r7 and 18. The Line
CS, drawn from C (the Interfeition
of ZN. and .EW, and the Center
of the Pial} to S, will be the Sub-
ftyle. Then in. the Table fee what
is the  Style’s Hcight an{werable  to
the Declination, . g. of 20 Degrees,
and ; it is 35 Degrees, 34 Minutes.
Sct this off from S to P, and draw
the Line, CP which, will fhew the
Style.

Having found the Subftyle. and
the . Style, 7 draw . (as afore in .. an
Horizontal, and dire® South or
Nosth Dial) the Contingent Line
croffing _the Subftyle at right An-

~gles;iim any Point, Q : . only .the
Subftyle CS - being here different

from the Meridian. ZN, mark the
Point . m of the. Meridian, where
- woitsiiilnal] R T
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it is crofled by the - Contingent. Chap. VI.
Then taking (as afore in the other
Dials) the 'Point A in the Sub-
ftyle for the Center of an FEgus-
moctzal Dial, draw a (*¥) Semicir-
cle; one Half of it being on one
Side of the Subftyle, and the other
Half on the other Side. After which
draw the Line A M cutting rhe E-
quinofiial Semicircle in M. = The
Line ¢ £ M will be the Meridian

of the figumoitial Dial, from which
you are to beégin todivide on cach Side .
the Equinoitial Sémicircle into Hours,

or {ix equal Parts.  Lines drawn from

A through the faid Divifions to the
Contingent will be the Hguinoiiial

(*) It is to be obferved, that in Declining Bials
the entire Semiréle muft be drawn ; -and it is Aot
fufficient to draw only one Half . of the Semicircle ag
in Dire¢t South and North Dials, foraimuch as the Me-
ridian or 12 2 Clock Line of the Eguater; " not falling
i with the Meridian or 12 a Clo¢k Line of the Dech-
ning Dial, (as it does in Dire&t North and South Dials,)
hence the Divifions on each Side the 12 a4 Ciock Line
of the Equinoitial, will not cut the Contingent at
equal refpective Ditances, as in Direét North and
South Dials,

U 4 Hours,
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Chap. VI. Hours. ~ And  confequently Lines

The Con-
clufion,

drawn from' C the Center of the
declining ‘Dial to the fame Points
of - the Contingent, whercon the £-
quinoétial 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 finifhed. Sce
Fig. 17. and 18.

And thus I have gone through
thofe Elements of Dialling, which
1 judge moft requifite to be known
by Young Gentlemen, at - leaft at
their firft Inftitution in the faid Art
or Science. What follows, are fuch
Dialling Tables as are requifite to
this Treatife; which though «cal-
culated indeed for the Latitude of
Qxford, (viz. s1 Degrees, 45 Mi-
nutes,) yet will ferve without any
fenfible  Duifference for moft Parts
of England. The Dialling Scales, or
rather the Way of drawing Dial-
ling Scales, wiz. the Lines or Scales
of Latitude and of Hours, (both
mentioned and made ufe of in this
Treatife) as alfo of Jnclination of

Meridians,









Of declining D1aLs.

Meridians, and of “Declination (not
mentioned in this Treatile, but put in-
to all Dialling Scales) is reprefented Fig.
19. and 20. | '

TAE
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Shewing the Diffance of the Sub-
ﬂyfe trom the Meridian, and
the Height of the Style above
the Subftyle, anfwerable to
the feveral Degrees of Decls-

—

Decli-

nation.

Decli. Subftyle’s Diftance|Style’s Height  a-
. from the Meri-| bove the Sub-
nation. dian. ﬂ'}’lﬁ'- ;
Degrees. |Degrees. Minutes D-Eifrms. Minutes, |
f o . 47 38 . | I4
2 i 34 38 . I3
-3 24 3 T
“+ ks 8 o 8
S s 55 38 . 5
6 b s 42 3F G
7 . 238 3Z Sy, -
i L 14 37 .« | 49
9 T 2 37 42

L AT s 37 o 34

49
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. |Subftyle’s DiftancelStyle’s Height a-

DFCII' fmﬁ'n the Jderi- {ﬂve th::g Sub-

Jation. dian. ﬂyle.

Degrees. | Degrees.  Minutes. | Degrees:  Minutes.
II g 33 37 26
12 9 . 180 [y SR8
13 FOu4, 2 37 » 6
14 o T L e
15 ) g 32 B0 . 43
16 12 . IS 36 31
G I 59 35 . 18
I8 T3l § 41 6.5 2
19 BG 15 feiteal sp
20 Ly 5___‘“_ 334 34
21 ts .- T4 34 v—¥9
22 X6 . 1, 27 §5 . 2
231 17 4L a3k 4
4 17, . Ti4¢ 34 . 26
25 | Is 34 . 8
26 19 . 4 33wy
27 19 . 41 33 . 29
28 20 19 335 8
29 o W 32 . 47

| 30 2E . % o 5 25
31 22 . 6 32 , 3
32 23,7 1 14O BT . 40
33 23 14 A i
34 2 ) 47 300 < $3
35 2 . 19 30 .7 .28

Decli-
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T AB. IIL
. |Subftyle’s Diftance|Style’s Height a-
nﬂfi:.- frn}r:f: the Aderi- tybﬁve theg_ Sub«
dian. ftyle. -

Degrees. | Degrees.  Minutes. ' Degrees.  Minutes.
36 24 - | ¢ .39 . 3
37 2% - 23 29 . 36
38 25 . 53 39 1
39 26 . 23 28, 45
40 306 . 52 28 . 18
d1 23 . el g e
42 27 . 4.9 27 . 23
43 28 . 16 26 . 3 1
44 38 . 42 26 . 26
45 29 . 3 25 . 57
46 29 . 33 25 . 29
47 29 . 58 24 . 58
4.8 2Q. . 22 2 . 28
49 30 . 45 23 . 58
50 -3 O PN o S 27
T | 5 G 30 23 . 56
52 - R SI 22 L 24
53 32 . I2 "2k §2
$4 32 . 32 2F . 20
55 32 . 51 20 . 48
56 5 S 10 20 . Is
57 33 . 28 19 . 42
58 33 . 46 19 . 9
59 34 . 3 18 . 35
6o - . 34 . 19 8 2

Decli-




43

——

| T A B. IIL
Dedi. [Subftyle’s DiftanéeiSeyle’s Height a-
o wf from the Aderiq bove the Sub-
‘nauﬂn.— et | el
| chr““"; E{Hcﬁ's. Minutes. |Degrees.  Minutes. i
< .2 T G
B |-3¢.) 56 | 161 i
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A CATALOGUE: of the feveral
Draughts of Dials, and other Cuts,
belonging to this Treatife,

Fig. . 4N Horizontal ‘Dial drawn by the
<4 Help of the Equino&ial ‘Dial.
2. An Horizontal ‘Dial drawn by the
Help of dialling Scales.
3. Aw Horizontal ‘Dizal drawn by the
Help of “Dialling Tables.
4. A Dire& South Dial drawn by the
Help of the Equino&tial Dzal. Z
5.



A CATALOGUE; ¢re.
5. A Dire& South Dial drawn by
the H;{o of Scales.
6. A Dire& South “Dial drawn by the
- Help of Tables. |

<. A Dire& North Dial.

8. A Dire& Eaft “Dial.

9. A Dire& Welt Didl. |

10. The Draught of an Inftrument,
whereby to find, whether a ‘Dial-plane
be truly Horizontal, or Erct.

11. The Draught of the moft exact
Method for finding the Meridian of a
Place or ‘Dial-plane. |

12, 13, 14, 15, 16. Several ‘Draughts
reprefenting the Method to find whether

a Wall be Dire€t or Declining ; and if de-
clining, how many Degrees it has of
Declination. |

17. A ‘Dial declining Weftward 20

Degress.

18. A Dial declining Eaftward 20

Degrees. -

19. The Geometrical Way of drawing
Lines, or Scales of Hours, of Latitudes,
and alfo of Declination, or (which comes
to the fame) of Chords.

20. The Geometrical Way of drawing

a Line or Scale of the Inclination of -

Meridians.
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