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( iii ) 

To my Learned FR 1 END 

Mr. YOHN EAMES, 

Fellow of the RoYAL Soc1ETY. 

Dear SIR, 

I T would be mere trifling to fay 
any thing to you of the Excel­

lency and great Advantage of· thofe 
Sciences, whofe firfl: Rudiment5 I 
have here drawn up. Your large 
Acquaintance with thefe Matters hath 
given you a jufi Reliili of the Plea[ ure 
of them, and well inf or med you of 
their folid Ufe. But, perhaps, it is 
necelfary to excufe my felf to the 
World, if I publifh fame of the Fruits 
of my former Studies on fuchSubjecls 
as thefe. I would therefore willingly 
have the unlearned Part of Mankind 
appriz'd of the Neceffity and general · 
Ufe of": this fort of Learning ; and 
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( iv ) 
that not only to Civil, but to Sacred 
Purpofes. 

If you, Sir, would pleafe to take 
upon you this Service, you would 
n ake it ap ear with rich Ad vantage 
how far th I( .nowledge of Things 
Hun1an and Divine is influenced and 
in1proved by thefe Studies. 

You can tell the World, that 'tis 
the Know ledge of this Globe of Earth 
on \V hich we tread, and of thofe Hea­
venly Bodies \-vhich feern to roll around 
us, · that hath been '\cVrought up into 
th 0 fe two kindred Sciences, Geography 
and Aflrono1ny. And there is not a 
Son or Daughter of Ada1n buthasfome 
Concern in both of them, thp' they 

. 1nay not' know it in a learned way .. 
This Earth is given us for an Ha­

bitation : 'Tis the Place of prefent Re­
fidence for all our Fellow-Mortals : 
Nor is it poffible that there iliould be 
any Con1merce 111aintain' d with thofe 
who dwell at a Difiance, without 
fomeAcquaintance with the different 
Tracts of Land, and the Rivers or Seas 

that 



( V ) 

that divide the Regions of t:1.le 2'art . 
The Heavenly Bodies, '"~• h; h '"' 

high over o~ r Heads, meafur · ,, 1"" o, ir 

Days and Years, our Life and 7-inie, 
by their various Revolutions. Now 
Life and T-i1ne are fome of the deareit 
things we have, and 'tis of it:. !JO tant 
Concern to difiinguiili the Hours as 
they pafs away, that proper Seafons 
may be chofen and adapted for ev ry 
Bufinefs. 

You know, Sir, that thofe necef­
fary and ufeful Infl:ruments, Clocks, 
W'atches and Dials, 01vve their Origin 
to the Obfervations of the Heavens : 
'fhe Computation of Months and 
Years had been for ever impracticable 
without fome careful Notice of the 
various Situations and Appearances 
of thofe fhining Worlds above us. 

I iliall be told, perhaps, that thefe 
are not my fpecial Province. ''Tis the 
Knowledge of God, the Advancen1ent 
of Religion, and Converfe with the 
Scriptures are the peculiar Studies 
which Providence has affigned me. I 
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( vi ) 
know it, and I adore the Divine Fa­
vour. But I am free and zealous to 
declare, that without commencing 
{ ome Acquaintance with the[ e Ma­
thematical Sciences, I could never ar­
rive at fo clear a Conception of many 
things delivered in the Scriptures ; 
nor could I raif e my Ideas of God the 
Creator to fo high a Pitch: And I am 
\vell aliured that many of the facred 
Funllion will join with me and f up­
port this Afiertion from their own 
Experience. 

If we look down to the Earth, 'tis 
the Theatre on which all the grand 
Affairs recorded in the Bible have 
been tranfaB:ed. How is it poffible 
that we {Lould trace the Wandrings 
of Abraham that great Patriarch, and 
the var·_ous ~foils and Travels of Ja­
cob, and the Seed if ij,rael in fucceffive 
Ages, without f ome Geographical 
Kno vledQ"e of thofe Countries? How 

. 0 

can our Meditations follovv theBlejfed 
Apo/lies in their laborious J o~rnies 
thro' Europe and Ajia, their Voyages, 

their 



( vii ) 
their Perils, their Ship\vracks, and 
the Fatigues they endured for the fake 
of the Go[ pel ; unlefs we are in­
fl:rucl:ed by Maps and Tables, wherein 
thofe Regions are cop-ied out in a 
narrow Compafs, and exhibit d in 
one View to the Eye ? 

If we look upward with David to 
the Worlds above us, we confider the 
Heavens as the lrork of the F£nger of 
God, and the Moon and the Stars which 
he hath ordained. What amazing Glo­
ries difcover themfelves to our Sight? 
What Wanders of Wif dom are f een in 
the exact Regularity of their Revo­
lutions ? Nor was there ever any 
thing that has contrjbuted to enlarge 
my Apprehenfions of the im1nenfe 
Power of God, the Magnificence of 
his Creation, and his own tranfcen­
dent Grandeur, fo much as that little 
Portion of Aflrono1ny vvhich I have 
been able to attain. And I would 
not only recommend it to young Stu~ 
dents for the fame Purpofes, but I 
would perfuade all Manhind (if it 
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( viii ) 
were poffible) to gain fon1e Degrees 
of Acquaintance ~vith the Vaftnefs, 
the Difiances, and th Motions of 
the Planetary Worlds on he fame 
Account.. It gives an unknov✓n En­
largement to the Underfianding, and 
affords a divine Entertainment to the 
Soul and its better Powers. With 
what Pleaf ure and rich Profit \Vould 
Men f urvey thofe afioniiliing Spaces 
in which the Planets revolve, the 
Hugenefs of their Bulk, and the al­
rnofi incredible Swiftnefs of their Mo­
tions? And yet all thefe governed and 
adjufied by fuch unerringRules, that 
they never n1ifiake their Way, nor 
lofe a Minute of their Time, nor 
change their appointed Circuits in fe-­
veral thoufands of Years ! When we 
mufe on thefe things we may lofe our 
felves in holy Wonder, and cry out 
with the Pfalmifl, Lord, what is Man 
that thou art mindful of hi1n, and the 
Son qf Man that thou jhouldfl vijit 
bim? 

'Twas 



( ix ) 
~Twas chiefly in the younger Part of 
n1y Life _ indeed that thefe Studies 
\Vere 1ny Entertainment ; and · ei .. g 
defired both at that tin1e, as well as 
fince, upon fon1e Occafi.ons, to lead 
fame young Friends into the Know­
ledge of the firfi Principles of Geo-

g·raphy and Aflrono1r':Y, I found no 
Treatife on thofe Subjects written in 
fo very plain and co1nprehenfive a 
manner as to anf wer my Willies : 
Upon this Account I drew up the 
followingPapers, and fet every thing 
in that Light in which it appeared 
n1ofl: obvious and eafy to me. 

I have joined the general Part of 
thef e two Sciences together : What 
belongs particularly to each of the1n 
is caft into difiinct Sections. And I 
wifh, Sir, you would prefent the 
World with the Special Part of AJ­
tronomy drawn up for the U f e of Learn­
ers in the moft plain and eafy Method, 
to rende_r this Work 1nore complete. 

Moft of the Authors, which I per­
ufed in thofeDays when! wrote many 

Parts 
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Parts of this Book, were of elder 
Date : And therefore the Calculations 
and Numbers which I borrow'd from 
their Aflronomical Tables cannot be f o 
exact as thofe with which fome later 
Writers have furnifh' d us : For thi~ 
Reafon the Account of the Sun's 
Placein theEcliptick, theDeclination 
and Right Afcenjion of the Su_n and 
the Stars in fame Parts of the ·Book, 
ef pecially in the Solution of fome of 
the Problenzs in the 20

th Seu.ion, may 
perhaps need a little Correction ; 
tho' I hope the Theorems will appear 
true in the Specula.tion, and the Pro­
blems [o regular and f uccefsful in the 
Practice as is fufficient for a Learner. 
However, to apply fon1e Remedy to 
this Inconvenience, there are added 
at the End of the Book f ome later 
Tables, which are formed according 
to the celebrated Mr. Flamfled's Ob­
fervations. · 

I have exhibited near forty Pro-
- blems to be pracl:ifed on the Globe, 

and thirty-five more of various kinds, 
to 
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( xi ) 
to be performed by manual Operation 

with the Aid of fome Geo1netrical 

Practices. Thefe were very fenfible 

Allurements to my younger Enqui­

ries into thefe Subjects, and I hope 

they may attain the fame Effect upon 

fom~ of my Readers. 
It was my Opinion that it would 

be a very delightful Way of learning 

the DoElrine and Ufes of the Sphere, 
to have them explain'd by a variety 

of Figures or Diagrams ; this is cer­

tainly much wanting in moft Au­
~hors that I have perufed. I have 

therefore drawn thirty Figures with 

my own Hand, in order to render 

the Defcription of every thing more 

intelligible. 
I have endeavoured to entertain 

younger Minds and entice them to 

thef e Studies, by a11 thof e eaf y and 

agreeable Operations relating both 

to the Earth and the Heavens, which 

probably may tempt the1n on to the 

higher Speculations of the great 
Sir 



( xii ) 
Sir Ifaac Newton _and his Follovvers 
on this Subject. 

Yet there iliould be a due Limit 
f et to thefe Inquiries too, according 
to the different Employ1nents of Life 
to which we are called : For it is 
poffible a Genius of a&ive CurioG.ty 
may wafte too 1nany Hours in the 
more abfl:ru fe Parts of thefe Subjects 
which God and his Country de­
mand to be apply' d to the Studies of 
the Law, Phyjick, or Divinity; to 
Merchandize or Mechanical Opera­
tions. 

If I had follo\ved the ,Conducl of 
mere Inclination, perhaps I !bould 
have laid out more of n1y ferene 
Hours in Speculations which are fo 
alluring : And then indeed I might 
have performed what I have here 
attempted in a 1nanner more an­
f werable to my Defign, and left lefs 
for the Criticks to cenfure, and my 
Friends to forgive. But fuch as it is, 
I put it intireiy, Sir, into your .Hand 

to 
.. 
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( xiii ) 
to review and alter whatfoever you 
pleafe, and make it anf werable to 
that Idea which I have formed of 
your Skill. Then if you £ball think 
fit to prefent it to the World, l 
perf uade myfelf I £hall not be utterly 
difappointed in the Views I had in 
putting thefe Papers together, many 
of which have lien by me in Silence 
above twenty Years. 

Farewel, Dear Sir, and forgive 
the Trouble that you have partly 
devolv' d on your felf by the too fa:... 
vourable Opinion you have conceived 
both of thefeSheets and of the Writer 
of them, who takes a Pleaf ure to 
tell the World that he is with great 
Sincerity, 

SIR, 

Your mofl obedient Servant, 

Theobalds in 
H artford!hire, 
J une 11 th,. ' 

J 72 5· 
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TO THE 

RE ADER. 
- 1· 'f'hink my /elf oblig'd, in Juflice 

to the ingenious Author as well as 
the Publick, to ajf ure them that the 
Alterations I have ventur' d to make 
in the Revifal ✓of this !Vork, ~re but 
Jew and/mall. Thefa1ne Perfpicuity 
of 7hougbt and Eafe of Exprej/ion 
which diflinguijh his other W-orhs 
running through the whole of this, I 
don't queflion but the World will meet 
with equal Pleafure and Sat-isfaclion 
in the Peru/a!. 

Augu!l: zoth_, 

I 7z5. joHN EAMESe 
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THE FIR s T 

PRINCIPLES 
OF 

Geography and Afironomy. 

S E G T. I. 

Of the SrHEREs or GioBEs of the 
HEAVEN and EARTH. 

HERE is nothing gives us a more 
eafy or fpeedy Acquaintance with 
the Eartq and the vijib/e Hea'Vens 
than the Reprefentation of them 

on a Globe or Sphere; becaufe hereby we 
have the mo.ft natural Image of them fet 
before our Eyes. 

The :I'erreflrial Globe reprefents the Earth 
with its feveral Lands, Seas, Rivers, Ifiands, 
& c. The Cele/Na! Sphere or Globe reprefents 
the Heavens and Stars. 

Several Points and Circles are either mar}<~ 
ed or defcribed on thefe Spheres or Globes, 
or are reprefented by the Brafs and Wooden 

Work 



2 The Jir/t Principles of Setl:. 1. 

Work about them, to exhibit the Places and 
the Motions of the Sun, Moon or Stars, the 
S-ituation of the feveral Parts of the Earth, 
together with the Relation that all thefe bear 
to each other. 

The Earthly Globe, with the Lines and 
Sz'gns and Points that are ufually marked 
upon it, is fufficient to inform the Reader 
of almoft every thing that I ilial1 mention 
here, even ,vith Regard to the Heavens, the 
Sun and the Planets ; unlefs he has a Mind 
to be particularly acquainted with the fixed 
Stars, and the feveral Ufes of them ; then 
indeed a Celejtiql Globe is mofr convenient to 
be added to it. 

Note 1ft, Half the Globe is called a He­
mifphere; and ~hus the whole Globe or 
Sphere of the Heavens or of the Earth may 
be reprefented on a Flat or Plane in two 
Hemijpheres, as in the common Maps of 
the Earth, or in Draughts or Defcrzptions 
of the Heavens and Stars. 

Becaufe Globes are not always at Hand, 
the feveral Points and Cz'rcles together with 
their Properties iliall be f o defcribed in 
this Difcourfe, as to lead the Reader into 
fome gener<;ll and imperfect Knowledge 
of thef e Things ( as- far as it 1nay be done) 
by a Map of the World) (which is no­
thing elfe but a Reprefentat2'on oj. the Globe 
ef' Earth and PVaters on two Flat or 

Plai~z. 



Sect. 2. Geography and Aflronomy. 3 
P laz'n Surfaces ;) or at lea.CT: I iliall fo ex­
prefs thefe Matters, that a M ap will affifr 
him to keep them in Remembrance, if he 
has been firfi a little acquainted with the . 
Globe itfel£ 

Note 2d, Though the latefi and be.CT: A­
fl:rono1ners have found that the Sun is ''l 
fixt in or near the Centre of our World, JtA,. t'c_,..,f,r 

and that the Earth moves round its own5 r o-,'61 J-1 °,, 
Axis once in twenty-four Hours ,vith a Ci'r- r.vcnf cl. -

cular Motion, and round the Sun once in 
a Year with a Progrej/i'Ve Moti'on; yet to 
1nake thefe Things more eaf y and intelligible 
to thof e that are un:lkilful, we £hall here 
fuppofe the Sun to move round the Earth 
both with a da£ly and yearly Motion, as it 
appears to our Senf es ; ( vz'z.) daily going 
round the Earth, and yet every Day chan-
ging its Place a little in the Heavens, till 
in a Year's Time it returns to the fame Place . 
ag~un. 

S E C T. II. 

Of the greater Ci'rcles. 

1~HE Greater Ci'rcles are f uch as div id~ 
the Globe into two equal Parts, and 

are thefe four; ('Vz'z.) the Hori'zon, the Me­
ridi'an, the Equator, and the Ecli'ptick. 

I. The Hori'zon is a broad flat Circle, or 
the Wooden Frame in which the Globe 

B fiand_s~ 



4 '!'he firfl P~inc/p!es of Seel:. 2. 

ftands. Its upper Edge divides the Globe into 
the upper and lower Halves or Hemijpheres, 
and reprefents the Line or Circle which di­
vides between the upper and the lower Parts 
of the Earth and Heavens, and which is 
called the Horz'zon. This Circle determ~nes 
the Rifing or Setting of Sun or Stars, and 
d.ifiinguiihes Day and lVz'ght. 

When the Sun is in the Eaft Part of the 
Horizon, 'tis Ri.fing : When in the Weft 
Part, 'tis Setting. . When 'tis above the Ho­
rizon, 'tis Day : When below, 'tis Night. 

Yet till the Sun be 1 8 Degrees below the 
Horz'zon it is ufually called 'T wi"lz'ght ; be­
caufe the Sun-Bean1s fhooting upward are 
reflected down to us by the Atmof phere af­
ter Sun-fet or before Sun-rife : And 'tis up­
on this Account that in our Horizon at Lon­
don there is no perfect Night in the very 
middle of Summer for tvvo Months toge­
ther, becaufe the Sun is not 18 Degrees be­
low the Horizon. 

The Horz"zon is diftinguifhed into the 
Senfible and the RationaL See Fig. r. 

The Senjible Hor£zon fuppofes the Specta­
tor pl· .ced on s the Surface of the E· rth or 
.Wa .. er, and it reaches as far as L1e Eye can 
fee. But the Rati"onal or '!'rue Horizon 
fuppof~s the Sp B:ator placed in the Cen­
tre of th~ Ear h c, and thus divides the 
Globes both of the Heavens and the Earth 
into Halves. Sup ... 



Seel:. 2. Geography and Ajlronomy. 5 
Suppofe in F-igure 1. the Circle s d p e is 

the Earth, u b h n r g the H eavens, b s g the 
Line making the Senfible Horizon, h r the 
Rational Horizon. 

The Senjible Horizon on the Earth or 
Sea includes a s o, and it rea-ches but a very 
fe,v Miles ; for if a Man of fix Foot high 
ftood upon a large Plain or on the Surface of 
the Sea, at s, he could not fee the Sea itfelf, 
.or the Land, further than three Miles round. 

Thus it appears· that the Set!fible Horz'zon 
on the Earth or Sea a s o differs very much 
from the Extent of the Real or Rational 
Hori'zon d s e. But as to the IIeavens 
where the fixt Stars are, the Senjible Hori­
zon b u g fcarce differs at all from the Ra­
t-ional I-Iorizon h u r : For the Eye placed 
in the Centre of the Earth c, or on the Sur­
face of it s, would find no evident Differ­
ence in the Hor-izon of the fixt Stars, be­
caufe they are at f o immenfe a Difiance, 
that in comparifon .thereof half the Diame­
ter of the Earth, that is s c o_ g r the D if­
tance between the Surface and the Centre is 
of no Confideration. 

But let it be obferved here, that the 
Planets are much nearer to the Earth than 
the F-ixt Stars are : And therefore half the 
Dia1neter of the Earth, i'. e. s c or g r is or" 
f ome Confideration in the Horizon of the 
.. Planets. 
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'".the fir.ft Principles of Sect. z. 
It may not therefore be irnproper to note 

in this Place, that f~p.pofe a Planet to be. 
at g, if the Eye of the Spectator- were on­
the S uface of the Earth at-s, he-would be­
hold it as le~el with the- H~rizon : But if 
his Eye were at the Centre of the Earth or 
c, he would behold it raif ed feveral De­
grees or Minutes above the Hor£zon, even 
the Q£.?-ntity of the Angle g c r, or ( v,·hich 
is all one) s g c. 

Now the Difference between the Place 
where a Planet appears to a Spectator plac'd 
on the Centre of the Earth, and to a Specl:a­
tor plac'd on the Surface, i-s called the Pa­
rallax of that Planet at that time; and 
therefore the Difference between thofe two 
·Places g and r,. or rather the ~ntity of 
the Angle g c r, or s g c, is called its Hori­
zontal Parallax. And this is of great ufe 
to adjuft the real Diftances, and conf-equent­
ly the real Magnitudes. of the feveral Pla­
nets. But this Doctrine of Parallaxes be­
longs rather to the fecond or Jpecial Part of 
Aflrononzy. 

II. 'rhe Meridi'an is a great Brazen Cir­
cle in which the Globe 1noves ; it croffes 
the Horizon at right Angles, and divides· 
the Globe into the Ea/fern and W efiern 
:H;emifpheres. It reprefents that Line or 
Circle in the Heaven which pafies· jufr 
over our Head, and cutting the Horiz~n 

lfi 



Sect. 2. Geography and Aj/:ronomy. 7 
in .the North and South Points of it, con1es 
jufr under our Feet on the oppofite Side of 
~he Globe. 

This Circle ihews when the Sun or Stars 
are juft at North or South, and determines 
Noon or Midnight. 

When the Sun is on the Meridian and 
above the Horizon to us in Great Britai'n, 
'tis juft in the South, and 'tis Noon. When 
it is on the Meridian and under the Horizon, 
'tis juft in the North, and 'tis lvft'dnight. 

Note, Whenfoever we move on the 
Earth, whether Eafl, Wejl, North, or South, 
,ve change our Horizon both Senjible and 
Ratz'onal; for every Motion or Change of 
Place gives us a Hemif phere of Sky or 
Heaven over our Head a little different 
from what it was ; and we can fee lefs on 
one Side of the Globe of the Earth and 
more on the other Side. 

Whenf oever ,ve move toward the Eajt 
or W eJl we change our Meridian : But vve 
do not change our Meridian if we move 
directly to the North or South. 

Upon this Account the Horizon and Me­
ri'dian are called Changeable Circles, and 
the Globe is made . moveable within thefe 
Circles to reprefent this Change~blenefs, 
whereby every Place on the Earth may be 
brought under its proper Meridian, and be 
f ur~OU;nded with its proper Horizon. 

B _3 III. 



s 7'he firft Principles of Sect. 2. 

III. The Equator or Equi'nouial Li'ne 
croffes the Meridz'an at right Angles, and di­
vides the Globe into the Northern and Sou.,. 
thern Hem:if pheres ; and diftinguiihes the 
Sun's yearly Path into the Summer and 
Wi'nter Half-Years. It reprefents in the 
Heavens that very Line or Circle which_ 
is the Path of the Sun in thofe two Days in 
Spri'ng and Autumn when the Days and 
~ -ig, ts are of equal Length. 

A1nong all the Circles of the Globe this 
is fo1netimes eminently called 'Ihe L-ine; 
and p ffing over it at Sea is called by Sai­
lors Crq//ing the Line. 

Ncte, The Sun, Moon and Stars, with all 
the Frame of the Heavens, are fuppofed to 
be whirl'd round from Eafi: to Weft every 
twenty-four Hours upon the Axis of the 
Equator, or (which is all one) in their feve­
ral Paths parallel to· the Equator. This is 
called their Dz'urnal or Dai'ly Mot-ion. 

IV. The Eclt'pti"ck L-ine is the Sun's An­
nual or Yearly Path, cutting the Equinoc­
ti2. in two oppofite Points obliquely at the 
Angles of 2 3 ½ Degrees. On it are figured 
the M:).rks of the r z Signs through which 
the Sun pa:ffes, (viz.) Ari'es the Ram <:'f', 

'raurz~s the Bull ~, Gemz'ni' the T\vins rr, 
Cancer the Crab 2n, Leo the Lion Sl, 
Vz"rgo the Virgin 11J2, Libra the Balance e0c, 

Scorpio the Scorpion ni, Sagittarius the Ar-
cher 



Sect. 2. Geography and Aflronomy. 9 

cher f ' Capricornus the Sea-Goat T v " ) Aqua­
r£us the Waterer =, Pifces the Fillies *. 

Thefe Signs are certain Confleliations or 
Numbers of Stars which are reduced by the 
Fancy of Men for Diftinct:ion Sake into the 
Form of twe ve Animals, and for the U f e of 
the Englijh Reader may be defcribed thus. 

:!he Ram, the Bull, the heavenly Twins, 
And next the Crab, the Lion fl ines, 

'I'he Virgin, and the Scales : 
"l'hc Scorpion, Archer, and Sea-Goat, 
'I'he Man that holds the Water-pot, 

And Fifh with glitter£ng '!'ails. 

Among thefe Signs, Aries, Taurus, Ge­
niini, Cancer, Leo, V-irgo, are called North­
ern. But Lz'bra, Scorp£o, Sagittar-ius, Ca .. 
pricornus, Aquar£us, Pifces, are Southern. 
Capricorn, Aquarius, Pifces, Aries, 'I'aurus, 
Gemi'ni are Afcendi'ng Signs, becaufe they 
ftand in Succeffion Northward or rifing gra­
dually higher in our European Hemifphere ; 
But Cancer, Leo, Virgo, Libra, Scorpjo, Sa­
g£ttarius are Defcending Signs, fqr their Suc­
ceflion tends lower toward our Horizon, or 
rather toward the Southern Hemifphere. 

Each of thefe Signs has 3 o Degrees of the 
Ecliptick allotted to it. The Sun or any 
Planet is faid to be i'n Juch a Sign when he 
is between our Eye and that Sign, or when 
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he appears in that Part of the Heavens 
where thofe Stars are of which tne Sign is 
compofed. 

If it be enquired, How we cap know the 
Place of the Sun among the Stars, fince all 
the Stars near it are loft in the Sun-Beams? 
'Tis anf wered, that we can fee plainly "\-vhat 
Conflellation or what Stars are upon the Me­
ridian at Midnight, and we know the Stars 
which are exactly opofite to them, and thefe 
mufi be upon the Meridian ( very nearly) the 
fame Day at Noon; and thereby we know 
that the Sun at Noon is in the midfi of them. 
So that when you have a Globe at hand on 
,:vhich the Stars are delineated, you find on 
what Degree of any Sign the Sun is in on a 
given Day, and fee the Stars around it. 

The Sun is reckoned to go through ahnoft 
one Sign every Month or 3 o Days, and thus 
to .finiili the Year in 3 6 5 Days 5 Hours and 
49 Minutes, z'. e. near 6 Hours : So that 
the Sun may be fuppofed to move ilowly as 
a Snail thro' almofi one Degree of the Eclip­
tick Line every bay from the W efl to the 
Eajl, while it is whirl' d round together with 
the whole Frame of the Heavens from Eafl 
to W efl in a Line parallel to the Equator in 
the Time of 24 Hours. 

Note, We vulgarly call the Sun's diurnal 
or daily Path a Parallel to the Equator, 

though 
.. 
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though properly 'tis a Spi'.ral Lz'ne, which 
the Sun is ever 1naking all the Year long, 
gaining one Degree on the Ecliptick daily. 

From what has been now faid it appears 
plainly that the Equinoc!ial Line, or Equator 

it felf, is the diurnal Path of the Sun about 
the 9th or ro th of March and the I 2 th of 
September, which are the t\vo oppofitePoints 
where the Ecliptick or Yea'rly Path of the 
Sun cuts the Equator. 

And thefe two Days are called the Equi­
noclial Days, when the Sun rifes and fets at 
fix a Clock all the World ·over, (i.e. '"Nhere it 
rifes arid fets at all that Day;) and the Ddy 
and Night are every w.here of equal Length: 
and indeed this is the true Reafon why this 
Line is called the Equator or the-Equinoc!ial. 

It may not be improper in this Place to re­
mark that thofe 5 Hours and 49 Minutes, 
vvhich the Sun's Annual Revolution requires 
above 365 Days, will in 4 Years time a­
mount to near a whole Day: Therefore every 
fourth Year has 3 66 Days in it, and is called 
the Leap.-Year. Note, The fuper-added 
Day in that Year is the 29th of February ju 
Great-Brz'tain. 
I ~m t y b e farther remarked alfo, that the 
odd I 1 Minutes which in this Account are 
wanting Yearly to make up a complete Day 
of 24 Hours, are accounted for in the New 

Style by leaving· out a whole Day once in 
133 

I 
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13 3 or I 34 years*. And 'tis the N eglea: 
of accounting for thefe odd Minutes in the 
Old Style above a thoufand Years backvvards, 
that has made the Difference between the 
Old Style and the Ne1e;- to be at prefent 

. Eleven Days. 
Note, The Zod-iack is fancy' d as a broad 

Belt f preading about 7 or ? Degrees on each 
Side of the Ecliptick, fo wide as to contain 
moft of thofe Stars that make up the 1 z 
Confi:ellations or Signs. 

Note, The inner Edge of the wooden Ho .. 
, rizon is divided into 3 60 Degrees, or r 2 
times 3 o, allowing 3 o Degrees to every Sign 
or Conftellation, the J1 igures of which are 
urually drawn there. , 

The next Circle to thefe on the Horizon 
contains an Almanack of th~ Old Style which 
begins the Year eleven Days later; and the 
next Circle is an Almanack of the New Style 
which begins fo much fooner; and thefe 
·iliew in what Sign the Sun is, and in what 

• This was contrived to be dol'le by Pope Gregory in the 
Year t , 8 z, in this manner. Since three times 1 3 3 Years 
makes near 400 Years, he ordered the additional Day to be 
omitLed at the end of three Centuries fucceffively, and to 
be rf'tah'd at t e 400th Year or fh Century . But in this 
Reformation of the Calendar he look'd back no farther than 
the Coui c.l c.;f Nice This Order almofi: all Foreign Nations 
obft rved : Great Britain did not obferve it : Therefore Great• 
Britaill u:es the Old Style or the J11lian .Accou,it, fo called 
from Julius Ctefar, ·who regulated thefe Matters abov~ 40 
Years before Chriji: The other Nations ufe the New Styl_e, 
which fa called the Gregorian Account from Pope Gregory. 

pegr~e 
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Degree of that Sign he is every Day in the Year> 

whether you count by the Old Style or the 

New. 
Note, One Side or Edge of the brazen 

Meridian is alfo divided into 3 60 Degrees or 

4 times 90 _; on the upper Semicircle where­

of the Numbers ufually begin to be counted 

from theEquator both ways toward thePoles: 

On the under Semicircle they begin to be 

counted from the Poles both ways to,vard the 

Equator for fpecial Ufes, as will afterward ap­
pear. And it iliould be remembred that 'tis 

this Edge of the Brafs Circle, which is gra­

duated or divided into Degrees, that is pro­

perly the Meridian Li'ne. 
Note; The Equator and the Eclipti"ck are 

called Unchangeable Circles, becaufe where­

foever we Travel or change our Place on the 

Earth thef e Circles are frill the fame. 

S E C T. III. 
Of the Lefler Ci'rcles. 

1-, HE LeJler Ci'rcles divide the Globe 

· into two unequal Parts, and are thefe 

four, all parallel to the Equator, (viz.) the 

two 'rropics and the two Polar Ci'rcles. 
I. The Cf'ropi'c of Cancer juft touches the 

North Part of the Ecliptick, and defcr'ibes 

the Sun's Path for the longefi Day in Sum-

1ner : 'Tis drawn at 23 ½ Degrees difta11ce 
from the Equator toward_ the North. And 

'tis 
~ 
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'tis called the Trop£c of Cancer, ·becaufe the 
·Sun-enters into that Sign the I I th of Junf, 
the longeft Day in the Year. 

II. 'fhe Cf'ropic of Capri"corn juft touches 
the South _Part of the Ecliptick, and defcribes 
the Sun's Path for the fhorteft .Day in the 
Wi'nter: 'Tis drawn at . 2 3 ½ Degrees diftance 
from the Equator toward the South. And 
,tis called the _ 'Tropi'c of Capri'corn, becaufe 
the Sun enters into that Sign the 1 1th of 
December, the :!hortefi: Day in the Year. 

Note, What I fpeak of the jhortejl and 
longefl Days, relates only to us who dwell 
on the ]Vorth Side of the Globe : Thofe 
who dwell on the. South Side have their 
longeft Day when the Sun is in Capricorn., 
and their iliortefi: in Cancer. 

III, & IV. The North and South Polar 
Cz'rcles are drawn at 2 3 ½ Degrees of diftance 
from each Pok, or, which is all one, at 90 
Degrees diftance from the contrary Tropic; 
becaufe the Inhabitants under the Polar 
Ci'rcles jufi lofe the Sun under the Horizon 
one who1e Day at their Mi'dwi'nter~ or when 
it is in the utmoft Part of the contrary Side 
of the Ecliptick ; and they keep it one 
whole Day or 24 Hours above their Hori­
zon at their Mi'dfummer, or when it is in 
the nearefi Part of their Side of the E­
cliptick. . . 

The North Pola:rCircle is called the Arc­
tick Ci'rcle, and the South is the Antarclz°ck. 

He.re 
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Here I might mention the Fz''Ve Zones by 

which the Ancients divided the Earth, for 
they are . a fort of broad Circles : But per­
haps thefe may be as well referr'd to the fol­
lowing Part of this Book. 

S E C T. IV. 

Of the Points. 

T HE moft remarkable Poi'nts in the 
Heavens are thefe twelve or fourteen. 

1, & II, are the two Poles of the Earth 
or Heavens, ('Viz.) the North and the South, 
which are ever ftedfaft, and round which 
the Earth or the Heavens are fuppofed to 
turn daily as the Globe does upon thefe Iron 
Poles. Thefeare alfo the Poles of the Equator, 
for- they are at 90 Degrees diftance from it. 

From one of thefe Poles to the other a 

fuppofed Line runs through the Centre of 
the Globe of Earth and Heavens, and i, 
called the Axis or Axle of the World. 

III, & IV, are the Zenith, or Point jull: 
over our Head; and the Nadir or the Point 
jui1: under our Feet, which may be properly 
called the two Poles of the HQrizon, for they 
are 90 Degrees difi:ant from it every v1ay. 

V, VI, VII, & VIII, are the four Cardi­
nal Poi'nts of Eafl, W efl, North and South: 
Thefe four Points are in the Horizon which 
divide it into four equal Parts. 

Not~ 
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Note, For the Ufes of Navigation, or 

Sailing, each of thefe ~rters of the Hea­
vens., EaJl, W ejl; North and South, are fub­
divided into eight Points, which are called 
Rhumbs ; fo that . there are 3 2 Rhumbs or 
Points in the whole, each containing I 1 ¼ 
Degrees. Thefe are defcribed on the utmoft 
Circle of the Wooden Horizon. 

From the NoRTH towards the EaJl thefe 
Points are named North and by Ea.ft, North 
North-Ea.ft, North-Eafl and by North, 
NOR TH-EAST ; North-Eafl and by Eajl, 
Eajl-North-Eajl, Eafl Cfnd.by North, EAST, 
&c. Then from the Eajl toward the South 
it proceeds much in the fame manner. 

The whole Circle of 360 Degrees divided 
in this manner is called the Mart'ner' s Compafs, 
by which they count from what Point of the 
Heavens the-Wind blows, and toward what 
Pojnt of the Earth they direct their Sailing, 
which they call Steeri"ng thei"r Courfe. See 
Figure 2 . 

IX, & X, are the two So!JNci'al Poi'nts : 
Thefe are the beginning of the Signs Cancer 
and Capricorn in the Ecliptick Line, where 
the Ecliptick jufl: touches thofe two 'I'ropi"cs. 
Th~fe Points ihew the Sun's Place the longeft 
and ihorteft Days, (vi"z.) the 1 I th of June 
-and the 1 I th of December. -

Note, Thefe two Days are called the Sum­
mer and W£nt€r So!fli'ces, becaufe the Sun 
feems to ftand fl:ill, £. e. to make the Length 

of 
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of Days neither increafe nor dec.1.eafe fenfibly 
for 20 Days together. 

XI, and XII,. are Aries ~.nd L/ora, or the 
two Equi'noaial Points, h e1 :- the Ecliptick 
cuts the Equator : When t1 e ~un enters 
into thefe t,-.vo Signs, the Days and ig_ ts 
are equal all over the { , J . It enters 
Aries in Spring the 1 oth of March, which 
is called the , Vernal Equi'nox, and Li'bra in 
Autumn the 12th of September, which is cc..lled 
the Autumnal Equinox. 

Thefe four Points, ('Viz.) two Equinoctial 
and two Solfticial, divide the Ecliptick into 
the four ~arters of the rear. 

Here let it be noted, that the twelve Con-
fie llations or Si'gns in the Heavens obtained their 
Names about two thoufand Years ago or more; 
and at that Time the Stars that 1nake up Arjes 
or the Ram vvere in the Place \V here the E­
cli ptick afcending cuts theEquator; but now 
the Confte lation Aries is moved upward to­
ward the Place of Cancer near thirty Degrees ; 
and f o every Conftellation is moved forward 
in the Ecli ptick from the Weft toward the 
Eaft near thirty Degrees : fo that the Confiel­
lation or Stars that make up the Sign Pijces 
are now in the Place where Aries was, or 
where the Ecliptick cuts thv Equator in the 
Spring : And the Confi:ellation Virgo is now 
where Li'bra was, or where the Ecliptick 
cuts the Equator in Autumn. So Gemini is 
jn the Summer Solftice . where Cancer was; 

and 



18 'I'he}rjt. Prlnciples of 
and Sagittarz'us in the Winter Solil:ice \Vhere 
Caprz'corn was : And by this means the Sun 
is got into the Equinoxes in Pifces and Virgo, 
and is arrived at the Solfiices in Gemi'ni' and Sa­
gitt arz'us, i. e. when 'ti's among thofeStars. 

This Alteration is called the Procejjion of 
the Equinox, i.e. of the Equinoctial Signs or 
Stars, which feem to be gone forward, i. e. 
from Weft to Eaft ; but f ome call it the Re-

- trocej}ion of the Equ-inox, i.e. of the two E­
quinocl:ial Points, w:hichfcemto begone back­
wards, i. e. from Eail: to Weft. This comes 

, to pafs by f ome fmall V aria ti on of the Situa­
tioil of the Axis of-the Earth with regard to 
the Axis of the Ecliptick, round which it 
moves by a Conical Motion*, and advances 
50 Seconds or almoil: a Minute of a Degre<2 
every Year, which amounts to one whole 
Degree in 72 YeaFs, and will fulfil a com­
plete Revolution in 2 5920 Years. This Pe­
riod fome have caHed the Platonz'cal rear, 
when fome of the Antients fancy' d all things 
fhould return into the fame State in ,vhich 
they now are. . 

, Yet we call thefe Equinoflz'cal and So!JH­
cial Pohzts in the Heaven, and all the Parts 
if the Ecliptick by the fan1e antient Names 

~ The Axis of the Earth is fuppos'd to be faftRed at its 
Middl~ in the Centre, while both Ends of it, or each of the 
Poles in this Motio·n defcribes a Circle round each Pole of the 
Ecliptic, which is the Bafe of the Cone. The Vertexes of 
each of thefe Cones meet in the Centre of the Earth ; and by 
thi s- Motion of the Earth, all the fixt Stars feem to be moved 
from their former Places in Circles parallel to the Ecliptic. 

{till 

1 
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frill in Afironomy, and mark them fiill with 
the fame Characters (v-iz.) r:-r, l:5, rr, 915, Q., 

&c. tho' the Conflellati'ons themfelyes feerp. 
to be removed fo much forward. 

XIII & XIV. Here it may not be im­
proper in the laft place tq mention the Poles 
of the Ecli'pti'ck which are two other Points 
mark'd generally in the Celefiial Globe. 

If there were an Axi's thruft through the 
Center of the Globe juft at right Angles 
with the Plane of the Ecliptick, its Ends .or 
Poles would be found in the two Polar Ci'r­
cles. So that a quarter of a Circle or 90 De­
grees numbreq direc11y or perpendicularly 
fron1 the Eclipti~k Line ihew the Poles of 
the Ecli'ptick, and fix thefe two Poip.ts thro' 
which the two Polar Ci'rcles are drawn. 

'Tis ufual alfo in Books of this kind to . -

mention two great Circles called Colures 
dra·vrn fometimes ori the Celeftial Globe 
through the Poles of the World, one of 
which cutting the Ecliptick in the two Sol­
fticial Points is ealled the So!Jl,icz'al Colure; 
the other cu~ting it ~n the Equinoctial Points 
is called_ the Equz'nocNal Colure, but they 
are not of much ufe for any commqn Pur­
pofes or Practices that relate to the Globe, 

I think it may not be amifs before we 
proceed farther to let the Learner fee a Re':'? 
:prefentation of all the foregoing Circles an4 
.f oi'nt; 9n th~ Globe, juft as they frand ir-f 
. ~ ~µv 
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our Horizon at London, and f o far as they 
can be reprefented on a flat Surface, and in 
ftrait Lines. 

Let the North Pole be raifed above the 
North part of the Horizon 5 r ½ Degrees 
v,rhich are numbred on the brazen Meridi­
an, then let the Globe be placed at fuch a 
diftance as to make the Convexity infenfible, 
and appear as a flat or plain Surface, and 
let the Eye of the Spectator be juft level and 
oppofite to c, ,vhich reprefents the Eajl 
Point of the Horz'.zon; then the Globe and 
the Circles on it will appear nearly as repre­
fented in Figure III. 

The large Circle divided by every 5 De­
grees reprefents the l\fer-idz'an, the reft of 
the larger and the letter Circles are there 
named,_ together with the North and South 
Poles. Z is the Zenith of London, N the 
Nadir, H the South Point of the Horizon, 
0 the North Po-int, C the Eafl and Weft 
Points, S the Summer So!flice, W the Winter 
So!flice, a the Ecliptick' s North Pole, e the 
Ecliptz"c,f s South Pole. . The two Equinoctial 
Points are reprefented by C,. fuppofing one 
to be on this Side, t' other on the oppofite 
Side of the G 1 obe. 

If you would have the two Colures repre­
fented here in this Figure, you muft f uppofe 
the Meridirrn to be the So!Jh'dal Co lure, and 
the A~ yis of the ''" orld to reprefent the E­
quinoctial Co lure, Note,: 
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Note, This Reprefentation or Projection 
of the Sphere in ftrdit Lines is ufually Cc1 

led the Analcmnza. See ho,v to pr~jeu: i~ or 
to erect this Scheme, Seel. XX. Prob!. XVo 
Fz'g. XXIII. 

S E C T. V. 
0 f Longitude and Latz'tude on the Earthly 

Globe, and of dijfr:rent Climates. 

-. HE various parts of the Earth and 
Heavens bear various Relr•tions both 

to one another, and to thefe fcveral Points 
and Circles, which have been defcribed. 

Firfl,. The Earth fh~ll be confidL r·~d here. 
Every part of the Earth is fuppofed to 

have a Meridz'an Line palling over its Zenith 
from North to South through the Poles of 
the World. 'Tis called the Merz'dian Line 
of that Place, becaufe the Sun is on it at 
Noon. 

That Meridian Line which paffes thro gh 
Fero, ohe of the Canary-!flands,· has been 
nfually agreed upon by Geographers ·as a 
jirji Meridian, frorn which the reft are conn-· 
ted by the number of Degrees on the Equa-· 
tor. Others have placed their firfl Meridz'an 
in 'Tenafijf another of the Canary Jflands,: 
which is two Degrees more to the Eafi:, but· 
all this is matter of Choice and Cuftom, 
not of Neceffity. 

C ~ 'Fhe 
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The Longitude of a Place is its Dijlance 

from the firjf Meridian toward the Eajt mea­
fured /Jy the Degrees upon the Equator. So 
the Longitude of London is about 20 De­
grees, counting the firfi: Meridian 3.t Fero. 

Note, In Englijh Globes or Maps fome­
times the Longitude is computed from the 
Jvleri'di'an of London, in French Maps from 
Part's, &c. for it being purely arbitrary 
where to fix a firjl Merz"dian, Mariners and 
Map-makers determine this according to 
their Inclination. When only the Word 
Longi'tude is mentioned in general, it always 
means the Difiance ea.fi:ward; but fometimes 
,ve mention the Longitude we.flward as well 
as eaflward, i.e. from London, or Paris, &c. 
efpecially in Maps of particular Countries. 

By the Meridian Circles on a Map or 
Globe the Eye is directed to the true Longi­
tude of any Place according to the Degrees 
marked on the Equator: And upon this 

.Account the Meridians are fometimes called 
Li'nes of Longz'tude. 

The Latitude of a Place is its Dijtance 
fro.m the Equator toer.vard the North or South 
Pole .meafured by the Degrees on the Meri­
dz'an. So the Latitude of London is 51 De­
grees 3 2 Min~tes, that is, about 5 r ½. 

A Place is [aid to have North Latitude or 
.:South Latitude according as it lies toward 
the North Pole or Sou.th Pole in its diftancc 

from 
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from the Equator. So London has 5 r 1 De-
grees of North Latitude. 1. 

The Elevatz'on of the Pole in any particu­
lar Place is the Dijlance oj the Pole above the 
Horizon of that Place meafured by the De­
grees on the Meridi"an, and is exactly equal 
to the Latitude of that Place: For the Pole 
of the World or of the Equator is juft f o 
far diitant from the Horz'zon as the Z enz'th 
of the Place (which is the Pole of the Ho­
rizon) is diftant from the Equator. For 
which Reafon the Lat£tude of the Place or 
the Elevatz'on of the Pole are ufed promifcu­
oufly for the fame thing. 

The truth of this Obfervation, ( viz.) that 
the Latz'tude of the Place and the Poles Ele­
'Vation are equal, may be proved feveral 
Ways ; I'll mention but thefe two. See 
Figure IV. 

Let HCO be the Horizon, Z the Zeni'th, 
or the Point over London, E Z the Lati'tude 
of London 5 r f, PO the Ele"Jati'on of the 
North Pole above the Horizon. Now that 
E Z is equal to PO is proved thus. 

Demonflratz'on I. The Arch ZP added 
to EZ makes a ~drant, (for the Pole is 
always at 90 Degrees diftance from the E­
quator.) And the Arch Z P added to P 0 
makes a ~drant, ( for the Z eni'th is always 
at 90 Degrees Diftance from the Hori'zon.} 
Now if the Arch Z P added either to E Z 

C 3 or 
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pr to PO completes a ~drant, 
mufi: b equal to P 0. 

Seel:. 5 .. 
then EZ 

D emonjiratz'on II. The Latitude E Z mufl: 
be the fame with the Poles Eleruation PO ; 
for* the Complement of the Latitude, or­
.the Height of the Equator above the Hori­
zon EH is equal to the Complement of 
the Poles Elevation P Z. I prove it thus. 
The Equ2tor and the Pole ftanding at right 
Angles as ECP, they complete a Q£.adrant, 
or include 90 Degrees: Then if you take 
the ~drant EC P out of the Semicircle, 
there remains PO the elevated Pole, nd 
~H the Complement of the Latitude, which 
complete another ~drant. Now if the 
Complement of the Latitude added to the 
Elevation of the Pole will make a ~drant, 
then the C0mple~ent of the Latitude is e­
qual tq the Corr:?lement of the Poles Ele­
vation, and therefore the Latitude is equal 
to the Poles Elevation; for where the Com:­
plements of any t\Y"O Arches are equal, the 
~.r~hes the~felv~s ~ufi: alf~ be equal. 

~ Note, The r owp lement of any Arch or A 0 e-le ur der 9, De­
grees denotes fuch a Number of tJegrees s is fufficien t to make 
~P 90; as the Con•pleme1 t of ,.. o fler_:rees is 40 Degrees . and 
the Complement of ,. 1 ½ Dt?:gree~ is 7. :,.,f I egrees. A11d fo the 
~omplement of ti1e Sin~ or ., an ,, en of any Arch is called the 
~ o-ji11e or C o-tat,lc11t: o alfo in Aftronomy and Geography 
we ufe fhe Words Co-latitude, Co-aft tud'" , C.>-declinr:1 t ion, &c. 
for ~he Complement of the Latitude, Alt"tude, or Dec1inati~ 
~n, of which Words there will be more frequent ufc among 
ihe Prob lem1. · · 
L•- • As 
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As every Place is fuppofed to have its pro-
per Meridian or Line oj' Longz'tude, [o every 
Place has its proper Lz'ne of Latitude ,vhich 
is a parallel to the Equator. By thefe Paral­
lels the Eye is directed to the Degree of the 
Latz'tude of the Place marked on the Meri­
dian, either on Globes or Maps. 

By the Longz'tude and Latitude being gi­
ven you may find where to fix any Place, or 
where to find it in any Globe or Map: For 
where thofe two fuppofed Lines, ('V-iz.) the 
Lz'ne of Longz'tude and P araHel oj-. Lati'tude 
crofs each other, is the Place enquired. So 
if you feek the Longitude from Fero 2 o De­
grees, and the Latitude 5 r f Degrees, they 
will fhew the Point v1here London fi:ands. 

Thofe Parallels of Latitude which are 
drawn at f uch Diftances from each other 
nearer and nearer to the Poles, as determine 
the longeft Days and longeft Nights of the In­
habitants to be half an Hour longer or fhorter, 
include fo n1any difi:inB: Climates, vvhich are 
proportionally hotter or colder according 
to their Diftance fron1 the Equator. Tho' 
it mufi: be O-\vn' d that ,ve generally ufe the 
Word Clz'mate in a more indeterminate Senfe, 
to fignify a Country lyz'ng nearer or farther 
from the Equator, and confequently hotter 
or colder, ,:vithout the precife Idea of its 
longefi Day being jufi half an Hour fhorter 
or longer than in the next Country to it. 

C 4 The 
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The Latz'tude is never counted beyond 

90 Degrees, becaufe that is the Diftance 
from the Equator to the Pole: The Longitude 
arifes to any Nun1ber of Degrees under 360, 
becaufe it is counted all round the Globe. 

If you travel never fo far directly towards 
Eafl or Wejf your Lati'tude is il:ill the fame, 
but Longitude alters. If dir~ctly toward 
North or South, your Longz'tude is the fame, 
but Latitude alters. If you go obliquely, 
then you change both your Longz'tude and 
Lati'tude. 

The Lati'tude of a Place, or the Elevai­
tion oj' the Pole above the Horizon of that 
Place, regards only the diflance Plorthward 
or Southward, and is very eafy to be deter­
min' d by the Sun or Stars "\Vith certainty, as 
Sect. XX. Prob. ''II, and IX. becaufe, when 
they are upon the Meridi'an they keep a re­
gular and known Diftance from the Horz'zon, 
as well as obferve their certain and regular 
Diftances from the Equator, and from the 
two Poles; as iliall be ihewn hereafter: 
So that either by the Sun or Stars (when you 
travel Northward or Southward) it may be 
.found precifely how much your Latitude 
alters. 

But it is exceeding difficult to determine 
what is the Long-itude of a Place, or the 
Diil:ance of any two Places from each other 
E4Jward or f/7ejlward by the Sun or Stars, 

becaufe 
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becaufe they are always moving round from 
Eajl to Weft. 

The Longz'tude of a Place has been there­
fore ufually found out and detern1in'd by 
meafuring the Difi:ance travelled on the 
Earth or Sea, from the Wejl towari the 
Eajl, fuppofing you know the Longitude 
of the Place whence you fet out. 

S E C T. VI. 

Of Right Afcenfion, Declination, and Hour 
Circles. 

I-IA ·v1NC- confider'd what refpeB: the 
p.arts of the Earth bear to thefe arti­

ficial Lines on the Globe, we come, fecondly, 
to f urvey the feveral Relations that t 1e parts 
of the Heavens, the Sun or the . St rs, bear 
to thefe feveral imaginary Points and artifi­
cial Lines or Circles. 

The Right Afcenjion of the Sun or any 
Star is its diflance from that Meridz'an whz'ch 
pa:fjes thro' the Point Aries, counted to,ward 
the Eajf, and meqfured on the Equator; 'tis 
the fame Thing with Longitude on the Earth .... 
ly Globe. 

The Hour of the Sun or any Star is 
reckon'd alfo by the Divifions of the Equa­
tor ; but the Hour differs from the Right 
Afcenjion chiefly in this, (viz.) Tne Rz'Q·ht 
Afcenjion is reckon' d from that Meridian 

which 
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which paifes through Aries; the Hour is 
reckon'd on the Earthly Globe from that 
Meridian which paffes through the Town or 
City required; or it is reckon'd on the hea­
venly Globe from that Meridian which 
p ffes t~iro' the Sun's Place in the Ecliptick, 
and which, when it is brought to the Brazen 
Meridian, reprefents Noon that Day. 

There is alfo this Difference. The Right 
..Afcenjion is often co1nputed by fingle De­
·grees all round the Equator, and proceeds 
to 3 66 : T ~e Hour is counted by every 1 5 
D.ogrees from the Meridian of Noon, or of 
Midnight, and proceeds in Number to 1 2, 
and then begins again: Tho' fometimes the 
Right Afccnjion is computed by Hours alfo 
inftead of Degrees, but proceeds to 24. 
So the Sun's Right Afcenjion the 1 oth of 
May is 59 Degrees, or as fometimes 'tis 
called, 3 Hours and 56 Minutes. 
- The fame Lines which are called L-ines 
of Longitude or Meridians on the Earth are 
called Hour Circles on the heavenly Globe, 
if they be drawn through the Poles of the _ 
.World at every I 5 Degrees on the Equator, 
for then they vvill divide the 3 60 Parts or 
Degrees into 24 Hours. 

Note, As r 5 Degrees make one Hour, fo 
I 5 Minutes of a Degree make one Mi"nute 
in Time, and one whole Degree makes four 
Mi'nutes in 'I'ime . 

.I, Note, 
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Nate, Degrees are marked f ometimes with 

(d) or with a [mall Circle (0
), Mz'nutes of De­

grees with a Daili ('), Seconds of Minutes 

with a double Dalli ("), Hours with (h), Mi"­

nutes of Hour$ fometin1es with (111
) and fome­

times a Dalli: Seconds with a double Dalli. 

By thefe Meridz'ans or Hour-Lz'nes croffing 

the Equator on the heavenly Globe, the Eye 

is direcred to the true Hour, or the Degree 

of Rz'ght Afcen.fton on the Equator, tho' the 

Sun or Star may be far from the Equator. 

By thefe you may alfo compute on the 

Earthly Globe what Hour it is at any Place 

in the World, by having the true Hour gi­

ven at any other Place, and by changing the 

Degrees of their Di.fference of Longz"tude 

into Hours. 
But fince feveral ~eJHons or Problems 

that relate to the Hour, cannot be f o com­

modiouily refolved by thefe few Meridz'ans 

or Hour-Lines, becaufe every Place on the 

Earth has its proper Meridian where the Sun 

is at I 2 a Clock, therefore the e is a Brafs 

Dial-plate fixed at the North-pole in the 

Globe, whofe 24 Hours do exactly anf,wer 

the 24 Hour Circles which might be drawn 

on the Globe: Now the Dz"al being fixed, 

and the Pointer being moveable, this an­

f wers all the Purpofes of having an infinite 

Number of Hour Circles drawn on the 

,Plobe, and fitted to every S ot on the Hea-
vens 
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vens or the Earth. For the P oz'nter or In­
dex may be fet to 1 2 a Clock, when the 
Sun's true Place in the Heavens, or when 
any Place on the Earth is brought to the 
Brafs-Meridian, and thus the Globe moving 
round with the Index naturally reprefents, 
and ihews by the Dial-plate the 24 Hours 
of any Day in the Year, or in any parti­
cular Town or City. 

Note, The upper 12 a Clock is the Hour 
of Noon, the lower 1 2 is the Mz'dni'ght Hour, 
when the Globe is fixed for any particular 
Latitude where there are Days and Nights. 

The Decli'nation of the Sun or Stars is 
their Diflance from the Equator toward the 
North or South Pole, meafitred on the Merz'­
dz'an; and 'tis the fame thing with Latz'tude 
on the Earthly Globe. 

Note, The Sun in the vernal or autum­
nal Equinoxes, and the Stars that are juft 
on the Equator have no Declination. 

Parallels ij' Declz'natz'on are Lines parallel 
to the Equator, the fame as the Parallels of 
Latitude on the Earthly Globe. In the 
Heavens they may be fuppofed to be drawn 
thro' each Degree of the Meridian, and thus 
iliew the Declination of all the Stars ; or 
they may be drawn thro' every Degree of 
the Ecliptt'ck, and thus reprefent the Sun's 
Path every Day in the Year. Thefe parallel 
Lines alf o would lead the Eye to the Degree 

of 
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of the Sun's or any particular Stars Dec/£­
nation marked on the Meridian. 

The Declination is called North or South 
Declinati'on according as the Sun or Star lies 
Northward or Southward from the Equator. 

Obferve here, that as any Place, :Lown, or 
City on Earth is found determin' d by the 
Parallel of £ts Lati'tude croffing its Li'ne of 
Longitude ; [ o the proper Place of the Sun or 
Star in the Heavens is found and determin'd 
by the Point where its Parallel of Declination 
croffes its Meridian or Li'ne of Right 4fcen-~ 
fion; which indeed are but the felf fame 
things on both the Globes, tho' Aftronomers 
have happened to give them different Names. 

Note, The Sun's utmofl Declz'nati'on North­
-ward in our Summer is but 2 3 f Degrees ; 
and 'tis juft fo much Southrivard in our Win­
ter; for then he returns again : There the 
Tropics are placed which defcribe the Path 
if the Sun when fartheft from the Equator, 
at Midf um mer, or -Midwinter : Thefe two 
Tropics are his Parallels of Declination on 
the longefl: q.pd fhortefr Day. 

Whil~ the Sun gains 90 Degrees on the 
Eclz'ptick, (which is an oblique Circle) in a , 
quarter of ·a Year, jt gains but 23 ½ Degrees 
~f direct Difiance from the Equator I?eaf ur' d 
on the Meridian ; this appears evident on 
the Globe, and may be reprefented thus in 
Fjg. V. 

. ~ 
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Let the Semicircle ,·t• P ~ be the Meti-,,­
dian of the Northern Hemifphere, the Line 
CV' C ~ be the Equator, or the Sun's Path at 
j1ries and Libr,a, the Arch cy, ~ .r,.. the E­
cliptick, the Line T -:ro O the Summer Tro­
pic, the Line a e the Sun's Path when it enters 
Gem-in£ and Leo, . .the Line n s the Sun's Path 
ivhen it enters 'l'aurus and Vz'rgo : Then it 
will appear that in moving from 'Y' to ~ the 
Sun gains 3 o Deg. in the Ecliptz'ck; in about a . 
Month, and at the fame time I 2 Deg. of 
Declinatz'on, 'znz. from c-.r ton. Then mov­
ing from ~ to n in a Month more it gains 
3 o Deg. on the Ecli'ptick, and 8 ¾ Deg. of 
Decli'nation, vi'z. from n to a. Then again 
fro1n n to •35 in a Month 1nore it gains 3 o 
Deg. on the Ecliptick, and but 3 ¾ Deg. of 
Declz'nation, vz'z. from a to T. I n1ight 
alf o ihew the fame difference between its 
Declz'natz'on and its Motion on the Eclipti'ck 
in its Def cent from 2:-o to Sl., 1t.t1, and ~. 

By drawing another Scheme of the fame 
kind below the Line 'Y' C ~, we might repre_.. 
fent the Sun's Defcent towards the Winter · 
Solfrice, and its return again to the Spring ;: 
and thereby !hew the fame differences be­
tween the Sun's Declz'natz'on and its Motz'on on 
the Elz'ptick in the Winter half-year asthepre­
fent Scheme ihe\VS in the Summer half-yeare 

Hereby it is evident how it comes to pafs, 
~hat the Sun's Declz'natz'on alters near half a· 

Degre 
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Degree every Day juft about the Equinoxes; 
but it fcarce alters f o much · n 1 o or 1 z 
Days on each fide of the So!Jlz'ces : And this 
1hews the Reafon why the Length of D.t)'S 
and Nights changes f o faft in March and 
September, and fo exceeding flovvly in June 
and December: For according to the • ln­
creafe of the Sun's Declination in Summer, 
its Semidiurnal Arc * will be larger, and 
confequently it muft be fo much longer be­
fore it comes to its full Height at Noon, 
and it ftays f o much longer above the Hori­
zon before it f ets. 

Thus while the Sun's Declinatz'on increafes 
or decreafes by flow degrees, . the Length of 
the Days mufl: increafe and decreafe but 
very flowly; and when the Sun's Declt'na­
tz'on increafes and decreafes fwiftly, fo alfo 
muft the ¾.ength of the Days: All which are 
very naturally and eafily reprefented by the 
Globe. 

S E C T. VII. 
0 f Longz"tude and Lati'tude on the Hearvenly 

Globe, and oj' the Nodes and Eclipfes of 
the Planets. 

T HE Longz'tude and Latz'tude in Aftro-· 
nomy are quite different things from 

* The Diurnal /Ire is that part of the Circle or Parallel of 
Declination which is above the Horiz.m; and the half of that 
pai·t .is call'd th~ Semidiurnal Arc. 

Longi-=.· 
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Longz·tude and Latitude in Geography, which 
is ready to create iome Confufion to Learners. 

The Longi"tude of the Sun or any Star 
is its Dijtance Jrom the Point Aries eajlward, 
meafur' d on the Ecliptz'ck. This is a iliort 
way of defcribing it, and agrees perfectly 
·to the Sun: But in Truth a Star's Longz'tude 
is its Dijlance eajlward from, a great Arch 
dra~wn perpendi'cular to the Eclz'ptz'ck thro' the 
Poz'nt Aries, and meafur' d on the Ecliptick. 

\Ve do nqt fo ufually talk of the Sun's 
·Longitude, becaufe we call it hz's Place in the 
Ecliptick, reckoning it no fc:trther backward 
than from the beginning of the Sign in 
which he is. So the 24th Day of June, we 
fay the Sun is in the 14th Deg. of Cancer, 
and not in the 104 th Deg. of Longitude. 

The Latitude of a Star or Planet is its 
Dijlance jrom the Ecltj>tick, meafur' d by an 
Arch, drawn thro' that Star perpendicular 
to the Ecliptick. 

L ongitude and Lati"tude on the Heavenly 
Globe l:ear ex,.c1.c1:ly the f.1rne Relation to the 
Ecliptick as they do on the Ean'.1ly Globe 
to the Er;uatur. A: the bquatcr is the Line 
from ,--,hic1 t" ' 1e Latz'tur/e is counted, and 
c·n which t · Long-it:,dr is counted on the 
E arthly GloL ., fc ~ne Eu.ij-tick is the Line 
jj~om w ich e Lat-it "tu:c, ar..<l on \V., ich the 
Lonu-itude A ~ rou11ted on t:1e Heave Jy 
Glo . ~~ 

And . I 
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And thus the Lines of Latitude in the Hea­

venly Globe are all fuppofed Parallels to the 
Ecliptick, and the Lines of Longitude cut the 
Ecliptick at right Angles~ and all meet in 
the Poles of the Eclt'ptick, bearing the fame 
Relation to it as on the Earthly Globe they 
do to the Equator. 

The Latitude of a Star or Planet is called 
Northern or Southern as it lies on the North. 
or So_uth fide of the Ecliptick. 

The Sun has no Latz"tude, becaufe it is 
always in the Ecliptick_. This Relation of 
Latitude therefore chiefly concerns the Pla­
nets and the Stars. 

The F-ix' d Stars ~s v1ell as the Planets have 
their various Longi'tudes and Latitudes; and 
their particular Place in the Heavens m1y 
be affign' d and determin' d thereby, as well 
as by their- Right Afcenjion and Declz'nation 
which I mentioned before; a11d Aflrononzers 
uf e this Method to fix exattl y the Place of a 
S.tar *. But I think it is eafier for a Learner 
to find a Star's Plate by its Declination, and 
1?.~'ght 4-Jc.enfion; and th~ common ,Aftrono..,. 

* Afl:ronomers know that not only the 1 2 Conftellations of th_e Zodiac, but alfo all the Fix'd Sfars feem to mo:ve fr0m the 
Weft toward the Eaft about ~o" j_n a Year, or one Degree i1-,. 
72 Yea-rs, in Cir~les parallel to the Ecliptick. Therefore their 
Declination is a .little alter'd in 72 Years time, that peing mea­
fo_red from the Equator: But :t:hejr La.titud_e uey.er alters, that 
peing meafured from the Ecliptick: And upon this Account 
Ail:ronorncrs ufe the Latitude rather than the Declination ir,. 
~he,i,r Meafures, becaufe it abides the fame for ever.. . D t m.i.~~} 
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mical Problems fee1n to be folv'd more na­
turally and eafily by this Method. 

It may be here mentioned, tho' 'tis before 
its proper Place, that the feveral Planets, 'Viz. 
Saturn, Jupiter,. Mars, Venus, Mercury, 
and the Moon make their Revolutions at 
·very different Difl:ances from the Earth, 
from the Sun, and from .one another; each 
having its difiinlt Orbi't or Path nearer or 
farther from us. And as each of their Orbits 
is at vafi:ly different Difl:ances, fo neither are 
they perfectly parallel to one another, nor 
to the Eclz'ptick or yearly Path of the Sun. 

Thence it follows that thefe Planets have 
fame more, fame lefs Latitude, becaufe their 
Orbits or Paths differ f on:ie few Degrees from 
the Sun's Path, and .interfelt or crofs the 
Eclipti'ck, at two oppofite Points in certain 
f mall Angles of two, three, four or five 
Degrees, which Points are called the Nodes. 

The Node where any Planet croffes the 
Ecliptick afcending to the Northward is_ 
called the Dragon's Head, and marked thus 
R. Where the Planet croifes the Ecliptick 
defcending to the Southward, 'tis call' d the 
Dragon's '!'a£!, and marked thus t9. 

'Tis very difficult to reprefent the Lati­
tude of the Planets in their different Orbits 
ej ·her upon a Globe, or upon a flat or plain 
Surface ; the beft Way that I kno-,v is, to take 
two fn1ali Hoops of different Sizes, as in Fig. 

XI. 
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XI. and thruft a firait Wire c o thro' them 
both in the two oppofite parts of their Cir­
cumference : Then turn the innermoft Hoop 
(which 1nay reprefent the Path of the 
Moon) {o far afide or obliquely as to make an 
Angle of 5 ¾ Degrees with the outermoft 
H<;>op, (which reprefents the Sun's Path.) 
Thus the tvvo Points c and o or &1 and ~ 
where the Wire joins the Hoops, are the two 
Nodes or the Points of Interfection. 

This Difference of Orbi'ts of the Planet 
and their Interfeclions or Nodes, may be re­
prefented alf o by two circular Pieces of Pafi­
board as in Fig. XII. When the Iefs ( ,vhofe 
Edge reprefents the Moon's Orbit) is put half 
way thr~' a flit A B, that is made in the Dia.,. 
1neter of the larger ( or the Sun's Orbit,) and 
then brought up near to a parallel or level 
with the larger within 5 ¼ Degrees. Thus the 
,two Nodes will be reprefented by A and B. 

If the Moon's Path and the Sun's were prtt­
cifely the fame, or parallel Circles in the 
fame Plane, then at every New Moon the 
Sun would be eclipfed by the Moon's coming 
between the Earth and the Sun : And at 
every Pull Moon the Moon would be eclipfed 
by the Earth's coming between the Sun and 
the Moon. .But fince the Planes of their, 
Orbits or Paths are different, and make 
Angles with each other, there cannot be 
Eclipfes but in or near the Place where the 

D 2 Planes 
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Planes of their Orbits or Paths interfecl: or 
crofs each other. 

In or very near thefe Nodes, therefore, is 
the only Place where the Earth or Moon can 
hide the Sun or any Part Df it from each 
other, and caufe an EcHpfe either total or 
partial : And for thefe Reafons the Orbit or 
Path of the Sun is called the Ecliptick. 

The Eclipfes of other Planets, or of any 
part of the Sun by their Interpofition, are 
{o very inconfiderable as deferve not our 
prefent N·otice. 

S E C T. VIII. 

Of Altz'tude, Azz'muth, Amplz'tude, and 
't1arz'ous Rz'jngs and Settings of the Sun 
and Stars. 

T HE Altitude of the Sun or Star is its 
H£z'ght above the Horizon, meafured 

hy the Degrees on the ~tadrant ef Altitudes. 
As the Height of the Sun at Noon is 

called its Merz'dz'an Altz'tude, or its Culmi'na­
tz'ng, fo the Height of the Sun in the Eail: 
or W efi: is fon1etimes called its Verti'cal Alti­
tude. 

The ~adrant of Altitudes is a thin La­
bel of Brafs, with a Nut and Skrew at the 
End of it, ,v-hereby 'tis fail:ened to the Me­
ri'dion at the Zenith of any Place; now by 
bending this down to the Horz'zon, you End. 

th~ 



Sect. 8. Geography and Ajlrono1ny. 3 g 

the Altitude of any Star or Point in the Hea­
vens, becaufe the Label is divided into 90 
Deg. counting from the Horizon upward. 

Circles parallel to the Horizon, fuppofed 
to be dravvn round the Globe, thro' every 
Degree of the ~adrant of Alti'tudes lefs 
and lefs . till they come to a Point in the 
Zenith, are called Parallels of Altitude, or 
fo1netimes in the old Arabi'ck name, Almi­
cantars. But thefe can never be actually 

· drawn on the' Globe, becaufe the Horizon 
and Zenith are infinitely variable, accord­
ing to the different Latitudes of Places. In 
the Vlth Figure, fuppofe Z to be the Zenith, 
N the Nadir, H R the Horizon, and the frrait 
Lines a b, f g, k m, will reprefent the Pa­
rallels of Altitude. 

Note, The Sun being always higheft on 
the Meridian, or at Noon, it defcends in an 
Arch towards the Horizon in order to Jet, 
by the fame Degrees by vvhich it afcended 
fi·om the Horizon after its rijing. Stars and 
Planets rife and Jet, and come to the Meri­
dian at all d(lferent Hours of the Day or 
Night according to the various Seafons of 
the Year, or according to the Signs in which 
the Planets are. 

As the Word Altitude is ufed to fignify 
the Height of the Sun or Star above the Ho­
rizon, fo the Deprefli'on of the Sun or Star is 
.its Difrance from or belo~..v the Horizon. 

D 3 The. 
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The Azi'muth of the Sun or Star is its 

Diflance from any of the four Cardz'nal 
Points, · Eaft, Weft, North and South, mea­
Jured by the Degrees of the Hori'zon. 

Note, When we f peak of the Sun's Azi­
muth in general, we uf ually mean his Di ... 
jlanc·e from the South: But when his Diftanct! 
from the North, Eaft, or Weft is intended, 
we fay, his Azimuth from the North, the 
Ea.fl, or the W efl. 

Great Circles cutting every Degree of the 
Hori'.zon at Right Angles, and meeting in 
the Zenz'th and Nadir are called Azimuthal 
or Verti'cal Circles. They direct the Eye to 
the Point of the Sun or Star's Azz'muth on 
the Horz'zon, tho' the Sun or Star may ee 
far above, · or.below the Horizon. 

Note, J/ertical Circles are the fame with 
Regard to the Zenith, Nadir, and the Ho .. 
rizon, as Meridz'ans or Hour Circles are with 
Regard to the two Poles of the World and 
the Equator. But thefe Vertical Circles can 
never be actually dra\vn on a Globe, becaufe 
the Zenith, Nadir, and Hori'zon . are ever 
variable. See them reprefented Fig. VI. by 
the Lines Z H N, Z a N, Z e N, &c. fup­
pofing HR to be the Horizon. 

Note, The ~adrant of Altz'tudes being 
1noveable ,vhen one End of it is faftened at 
the Zenith, the graduated Edge of it may 
be laid over the place of the Sun or Star,. 

~p~ 
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and brought down to the Horizon ; then it 

reprefents any Azimuth or Vertical Circle, in 

which the Sun or Star is; and thus it ilie\vs 

the Degree of its Azimuth on the Horizon. 

Note, The Azimuth of the Sun or Sta 

fro1n the Eajf or W ejl: Points of the Horizon 

at its rifing or fetting, is called its Amplitude. 

Note, rfhe Sun is ahvays in the South at 

Noon, or 12 a-Clock, and in the North at 

Midnight, viz. in Europe and all Places on 

this fide of the Equators But 'tis not at the 

, Eaft or Weft at )ix a-Clock any other Day 

in the Year befides the two Equinoctial Days, 

as will eafily appear in an oblique Pojition of 
the Sphere, ( of which fee the next Section) 

and efpecially in the laft Section where the 

Analem1na {hall be more fully defcribed. 

Yet the Relation which the. Parallels of 
Altz'tude bear to the Vertical Circles, and 

which thefe Vertical or Azimuthal Circles 

bear to the Meridz'ans or Hour-Circles may 

be reprefented to the Eye in Fig. VI, and VIL 
In Fig. VI. Suppofe the outermo{i: Circle 

be the Meridian) HR the Horizon, Z the 

Zenith} N the Nadir;: then db, . f g, km, 
will be Parallels of Altitude·: A11d Z a N~. 
Z e N, Z o N, ZCN, &c. w-ill be l7erticat 

Cz"rcles, or Circles of Azi"mzt.th croffing the 

others at Right Angles. 
Thus Z C N is the vertical Circle of Ea:ll:· 

r W efi,. And in this Scheme s a or f H 
D d. will 

a 

• 
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will be the Arc of tbe Altitude of the Stars, and H a will be its Az-imuth from the Me­ridian ; and C a will be its Azimuth from -the Eafi or Weft. 

But if the Line HR be fuppofed to re­prefent the Equator, then Zand N will be the two Poles of the World, and then db, ' f g, &c. will be Parallels of Lati'tude on Earth, or Parallels of Declz'nat-ion in the Heavens. Then alfo the Arches ZHN, Z a N, Z e N, Z o N, ZCN, will be Me­ri"di'ans, or Lines of Longitude on Earth, and Hour C-ircles in the Heavens. 
In Figure VII. Le.t the outmofi Circle be the Meridian, HR the Horizon, Z the Zenith, N the Nadir, EQ!he Equator, PL the Axis of the World, or rather the two Poles, North and South; then ZHN, Z a N, Z e N, ZCN will be Circles of Azi'­nzuth : PEL, Po L, Pu L, PCL, &c. \vill be Hour Circles. · 
And in this Pofition the Stars will have Ts, i. e. equal to E o for its I-lour :trom :Noon or the Meridian ; but its Azimuth from N 0011 or the South or Meridian will be H e. Or if you reckon its Azimuth from the_ Eaft or Weft Vertical (which is ZCN) it will be found - to be C e, while its Hour reckoned from P 6 CL (which is the Six a-Clock Hour .. Line) will be found to be 6 s or C o. 

Thu 
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Thus it will appear how the Hour of the 

Sun differs from its Azimuth, and that both 
of them are number' d, or counted from the 
Meridian P ZEH L N ; yet they do not by 
any means keep equal Pace with one an­
other, one being number'd along the Equa­
tor E~ the other number'd along the Ho­
ri'zon HR. 

Thus you fee moil: evidently that if you 
fuppofe the Sun s * to be in the Trop-ic of 
Cancer reprefented by the Line T Q"J5, the 
difference between the Hour and Azimuth 
will appear to be very great ; and that the 
Sun's Az-imuth from Noon H e increafes a 
great deal fafter than his Hour T s doth in 
the middle of Summer. And if another Line 
K ~ were drawn to reprefent the Tropic of 
Capricorn, the Sun's Azi'muth from Noon 
will a pp ear to increafe a great deal flower 
than his Hours do in the middle of Winter. 

I think it iliould not utterly be omitted 
here what is mentioned in almofl: all W ri­
tings of this kind, ( viz.) that a Star is faid 
to rife or Jet Cof mz"cally when it rifes or fets 
-at Sun-rifing. , 

'Tis faid to rife or Jet Achronically if it 
rife or fet at Sun-fetthzg. 

A Star is faid to r/fe He!iacally when it 
is jufr come to fuch a Difiance fro1n the Sun 
as that' 'tis no longer hid by the Sun-Beams. 
And it is (aid to Jet 1-Ieliacal!y vvhen the Sun 

.:1pproache~ 
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approaches fo near to it as that it begins to 
difappear from our Sight being hid by the 
Beams of the Sun. 

The Fix' d Stars and the three Superior 
Planets, Mars, Jupiter, and Saturn, rife 
HeHacally in the Morning, but the Moon in 
the Evening ; for 'tis in the Evening the 
New Moon fidl appears, coming from her 
Conjundion with the Sun. 

Note, This fort of Rifing and Setting of 
the Stars is alfo called Poetical; becaufe the 
Ancient Poets frequently mention it. 

S E CT. IX~ 

Of the Inhabitants of the Earth according to 
the Pofitions of the Sphere, the Zones, &c. ·1 N order to make the Doclri"ne of the 

Sphere or Globe yet more plain and in­
telligible, .let us confider the Inhabi'tants of 
the feveral parts of the World,, who may 
be difiinguifhed three Ways, (I.) According 
to the various Pojiti'ons of the Globe. ( 2.) 
according to the jive Zones. (3.) In Rela­
tion to one another. 

Firfl,. Let us confider them according to 
the 'Various Pojitions of tbe Globe or Sphere, 
which are either Direcf., Parallel, or Oblique. 

The[e three Pofitions of the Sphere are 
reprefented in Figure VIII, IX, X , in each 
_of which the outmoft Circle is the Meridian, 

HR 
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HR is the Horizon, EQJ:he Equator, ~ 
vJ' the Ecliptick, SN the Axis of the World, 
N the North Pole, S the South, ZD the 
Vertz'cal Cz'rcle of Eafl and lf/ efl, Z the Ze­
ni'th,. D the Nadir, Q:B A the ':tropic of Can­
cer, C 11° the :fropic of Caprz'corn~ The va­
rious Pofition of thefe Lines or Circles ,¥ill 
appear by the following Defcriptions. 

I. A Direcl or Ri'ght Sphere Fig. VIII. is 
when the Poles of the World are in the Ho-. 
ri'zon, and the Equator paffes through the 
Zenith: This is the Cafe of thofe who live 
directly under the Lz'ne or Equator. 

Here the Inhabitants have no Latz'tude~ 
no Elevatz'on of the Pole : The North or 

South Poles being in the Horz'zon they may 
very nearly fee the1n both. 

All the Stars do once in twenty four 
Hours rife and fet with them, and all at right 
Angles with the Horz'zon. 

The Sun alfo, in whatfoever Parallel of 

Declz'nation he is, rifes and fets at right An­
gles vvith the Horizon ; their Days and 
Nights therefore are always equal, becaufe 
the Horz'zon .exactly cuts the Sun's Diurnal 

Circks in Halves. 
TheyhavetwoSummerseveryYear, (viz.) 

when the Sun is in or near the two Equi­
nofli'al Points, for then he is ju.ft over their 

Heads at Noon and darts his fironge.fi: Beams. 

And they have two ~rinters, ( viz,.) when 
' . th 
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the Sun is in or near the (j'ropics rf Cancer 
and Capricorn ; for then the Sun is fartheft 
difrant from them, though even then it is 
nearer than 'tis to us in England at Mid-

,fummer. 
II. A Parallel Sphere, Fig. IX. is where 

the Poles of the Vv orld are in the Zeni'th and 
Nadi'r : And the Equator is in the Horizon. 

Now if there were any Inhabitants thus 
directly under the North and South Poles, 
they would have only one Day of fix Months 
long, and one Night of fix Months, in a whole 
Year, according as the Sun is on this or the 
other Side of the Equator; for the Sun mo­
ving flo\vly in the Eclipti'ck on the North 
fide of the Equator half a Year, would be all 
that time above the Horizon to the Inhabi­
tants at the North Pole, tho' it went round 
them daily: And the Sun moving in the 
·Ecliptz'ck on the Sout~ fide of the Equator 
half a Year, would be below their Horizon 
all that Time. The fame might be faid con­
cerning the Inhabitants of the South Pole. 

T he t,vo Equinoctial Days, or when the 
Sun is in the Points A ries, or Libra, the 
Day and Night are equal all the World 
over ; and this is true in a Senfe to thofe 
who live under the Poles; for the Centre of 
the Sun is in their Horizon. Thus half the 
Sun is above their Horizon, and half below 
it for 24_ Hours together. 

T hus, 
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Thus, though the Polar Inhabitants begin 

to lofe the Sun at the Autumnal Equz'nox, 
they are not in utter Darknefs all the Time 
of the Sun's Abfence: For the 'I' wz'lz'ght lail:s 
till i11e Sun is I 8 Degrees below their Horz'zon, 
and that is till he has I 8 Degrees of Decli'na­
tion. The Inhabitants of the North Pole 
are therefore without the Twilight only 
from the 2 d of November till the 1 8th of 
January. 

Let it be noted alfo that the Refraclion of 
the Rays through the thick Air or Atmo-
fph£re makes the Sun appear above their 
Horz'zon feveral Days fooner, and difappear 
feveral Days later, than otherwife it would 
do. It may be added in favour of their Ha­
bitation too, that the Moon when ihe is 
brighteil:, (viz.) from the firft ~rter to 
the laft, does not fet during their middle of _ 
Winter: For in that Part of her Month ihe 
is moil: oppofite to the Sun, and is therefore 
in that Part of the Heavens which is moft 
difiant from the Sun while he never rifes. 

The Parallels of the Sun's Declination in 
this Pofition of the Sphere are all parallel 
to the Horizon ; and are the fame with the 
Parallels of his Altitude, and therefore his 
highefl Alti'tude with them can never exceed 
2 3 ½ Degrees. 

The Stars that they could fee would be 
~lway s the fame, making perpetua_l RevoP<' 

lution~-
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Iutions round the1n, and never fet nor rife, 
nor be higher or lower. And the Planets 
during half their Periods will be above 
thejr Horizon, as Saturn I 5 Years, Jupiter 
6, Mars I, &c. 

III. An 0li'que Sphere, Fig. X. is v1here 
the Latitude or Elervati'o_n of the Pole is at 
any Nutnber of Degrees lefs than 90. There­
fore all the Inhabitants of the Earth ( except 
under the Equator and the Poles) have a~ 
ObHque Sphere. 

Here the Equator and all the Parallels of 
Declination cut the Horizon obliquely, there­
fore the Sun and Stars always rife and fet at, 
oblique Angles with the Horizon. 

As one Pole of the World is always jn 
their View, and the other is never feen, f o 
there are fome Stars wpich never fet, and 
others which never rife in their Horizon. 

Their Days and Nights are of very diffe­
rent Lengths according to the different De­
cHnation of the Sun in the feveral Seafons of 
the Year. 

In this 0blz'que Pefition of the Sphere, 
Afl:rono1ners f ometimes talk of the Oblique 
Afcen.fton of the Sun or Stars ; and in order 
to obtain a clearer Idea of it, let us again 

• confider the Ri'ght Afce1!fton, ,;vhich is the 
Sun or Star's Dijtance .from that Meridi''!n, 
which pajfes thro' the Point Aries, 1neafured 
on the Equator. 

Or 
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Or it may be exprefs' d thus : The Right 

Afcer!fion is that Degree of the Equator which 
comes to the Meridian together with the 
Sun or Star, confider'd in its Difl:ance from 
the Point Arz'es. 

But the Oblt'que Afceryion is that Degree 
of the Equator which in an oblique Sphere 
rifts together ,vith the Sun or Star confider' d 
in its Difl:ance from the Point Aries. 

Note, That in a Right or Direc! Sphere 
all the heavenly Bodies can only have Right 
Afcen_fton, and no Oblique Afcenjion ; be­
caufe the fame Point or Degree of the Equa­
tor that rifes with them comes alfo to the 
Meridian with them : But in an ObHque 
Sphere there is f ometimes a great deal of 
Difference between the Point that rifes with 
them and the Point that comes with them to 
the Meridian. 

Now the Difference between the Right 
Afce7!fton of the Sun or Star, and its Oblique 
Afcenfion is called the Afcen.ftonal Diffe­
rence. 

Note, Concerning the Stars in the Equa:e 
tor, that their Right and Oblique Afcenfion , 
are equal: Therefore the Sun in the Equi­
noxes rifing at fix and fetting at fix has no 
Afcenfional Difference : But as he goes on­
ward from the Equator toward the Winter 
Solfl:ice, he rifes after fix ; and as he goes 

· toward the Su1nmer he rifes before fix ; and 
the 

l 
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the Dijlance of hz"s rifing or Jetti'ng from )ix 
a-Clock is called the Afcen.ftonal Di.fference. 

And' perhaps 'tis ftifficient a? well as much 
eafier for a Learner to remember that th 
Time of the Sun or Star's rifing or fetting 
before or after fix a-Clock is called by Afi:ro­
nomers the Afcenfional Difference without 
taking any Notice at all of the Oblique Af­
cen.fton, which is neither fo eafy to be ap­
prehended or remembered. 

The Second Difi:inction of the Inhabitants 
of the Earth may be made according to the 
five Zones, ,vhich they inhabit; this ,vas an 
antient Divifion of the Globe. 

The Zones are broad Circles, five of which 
cover or fill up the Globe. There are two 
:femperate, two Fri'gi'd or cold, and one 
'I'orri'd or hot. · ' 

The Cf'orrid or burni'ng Zone is all the 
f pace that lies between the two Tropi'cs ; 
'twas once counted uninhabitable, becaufe 
of exceffive Heat, being fo near the Sun; · 
but later Difcoveries have found many and 
great Nations inhabiting thofe Parts which 
contain the great~fi: part of Afrz'ca and of 
South Amerz"ca. 

, The two Frigld or cold Z ones are thof~ 
Spaces which are included within the two 
Polar Cz'rcles, with the Pole in the Centre;, 
at great Difi:ance from the Sun, fcarcely ha­
bitable by reaf on of the Cold. There lies 

Greenland 
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Greenland and Lapland toward the lTorth 
Pole. The South Pole and Polar Regions 
are undifcovered. 

The two temperate Zones are thofe Spaces 
that lie on either fide of the Globe bet\;yeen 
the Tropi'cs arid the Polar· Cz"rcles, where the 
Sun gives a moderate Heat, and makes thofe 
parts mofi COJ?.V~nient for the Habitation of 
Men. All Europe, and the greateft part of 
Ajia, and North America lie in the North · 
tern perate Zone. . 

Note, .That the 'Torrid Zone lying between 
the two 'I'ropics, every Place in it has the 
Sun in the Zeni"th, or exaltly over their 
Hea1s · once or hvice in every Year. 

Thofe who live under the 'I'ropic of Can--. 
cer have their Winter when the Sun is in 
Capri'corn. Thofe who live under the 'I'ro ... 
pz"c of Capricorn have their Winter when the 
Sun is in Cancer. Thofe who live under 
the Equator have· ( as I faid before) two 
Winters in the Year ; tho' indeed there is 
fcarce any Seaf on ca!} h_e called Wi'nter with­
in the Lirnits of ·the 'I'orrid Zone. 

Thofe who live juft within the Borders of 
the two Frigid Zones, lofe the Sun for twen­
ty four Hours together at Midwinter when 
the Sun is in the contrary 'I'ropic : And thofe 
Places that are nearer and nearer to the Poles 
lofe the Sun for two, three, four, five, fix 
Days, for whole Weeks or Months together 

E at 
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at their Winter, or when the Sun is near 
the contrary 'I'rop£c. 

What is faid concerning the Lofs of Light 
a whole Day or Week or Month. at Win_ter 
in either of the frozen Zones, mufr be alfo 
[aid concerning the gaining a whole Day 
or Week or Month of Daylight at their 
Summer ; and thof e Parts of the Year are all 
Darknefs in the Northern fr£gi'd Zone, wliich 
are all Daylight in the Southern. 

Thus as you go farther Northward or 
Southward the Continuance of the Sun 
above the Hori'zon grows longer in their 
Summer; and the utter Abfence of it below 
the Horizon grows longer in their Winter ; 
till you come to thofe Inhabitants (if any 
fuch there be) v1ho live under the Pole, for 
thefe have half the Year Night,. and half 
the Year Day, as I faid before concerning 
the Parallel Sphere. 

In the two 'I'emperate Zones, ( as alfo in 
the Cf'orrid Zone) ther~ are never quite 24. 
Hours either of Day or of Night together; 
but when the Sun is in the Equator, all 
Days and Nights are equal : Afterwards their 
Days gradually increafe till their longeft Day 
in Summer, and gradually decreafe till their 
fl1orteft Dav in Winter: Tho' thofe who live 

J 

on the Borders of the Polar Cz'rcles or the 
Frigi"d Zones have their r 1 th of June or 
kmgeft Day in Summer near 24 Hours; and 

their 
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their 1 1 ta of December or fhorteft Day in 
Winter, but jufi: allows the Sun to peep a 
Moment above the Horz'zon, fo that their 
Night is very' near 24 Hours long. 

'rhirdly, The Inhabitants of the Earth may 
alf o be divided into three forts in refpect of 
their Geographi"cal Relation to one another,. 
and they are called the P ericeci, the Antceci 
and Antipodes. 

I. The Perz'ceci live under the Janie Pa­
rallel of Latitude on the fame fide of the 
Globe, but differ i'n Longitude from Eaft to 
Weil: 180 Degrees, or juft half the Globe. 
Thefe have their Summer and Winter at the 
f'l-me times with one another, but Day and 
Night juil: at contrary times. Note, Thofe 
who live under the Poles have no Perz"ceci. 

II. The Antceci live under the fame Meri­
dian or L£ne of Longitude, and have the Jame 
Degree of Latitude too, but on contrary 
fides of the Equator, one to the North,. 
the other the South. Thefe have Day ancl 
Nz'ght exactly at the Jame time, but Summer 
and Wz'nter contrary to each other. Note, 
Thofe who live under the Equator have n.o · 
Antcecz'. 

III. The Antipodes have ( as I may fo ex­
prefs it) the Properties of. the Antceci' and 
Periced join'd together, for they live on con-­
trary }ides of the Equator, tho' in the fame 
Latit~de o~ Diftance from it~; and their 

E 2 - Me-
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Meri'dian or L£ne of Long£tude is 1 8 o De­
grees or half the Globe different. A Line 
paffing tl ro' the Centre of the Earth from 
the F eet of the one would reach the Feet of 
the other. They d,vell at the full Diftance of 
half the Globe, and have Day and Night, 
Summer and _Winter at contrary times. 

In each of the three laft Figures,_ ('v£z.} 
VIII, IX , nd X. you may fee thefe Diftin­
ltior1s of the Earth's Inhabitants exactly re­
pref.:..nted. 2:c A are P ericeci. f o are C 'v.f. 

But ~ C or A v.t are Antcecz'. ~ vf, or 
A C, or N S, or H R, or E Q3re all An­
ti pod es to each other. 

The Amphifcz'i, Heterofci'i and AfcH, 
which are only Greek Names invented to tell 
how the Sun cafts the Shadows of the feve­
r a.l lnhabi tants of the World, are not worth 
our prefent Notice. 

S E C T. X. 

The Natural D,ejcript£on of the Earth and 
Waters on the 'lerrfjirial Globe. 

1. ' HE Earth · may be divided into its 
Natural . or its Political Parts. The 

one Difi:incrion is made by the God of Na­
ture who created it: The other _by Men 
who in a bit it. 

Tht' Globe or Surface of Earth on which 
we dwell is made up naturally of t,vo Parts, 

Land 
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Land and Water; and therefore it is called 
the 'Terraqueous Globe. Each of thefl, Ele­
n1ents have their various Parts and Sub­
.divifions, which are as varioufly defcribed 
on artificial Globes or Maps. 

The Land · is called either an Jfland, a 
Continent, a Peni'nfula, an !fihmus, a Pro­
nzontory, or a Coqjl-. See the plain Defcrip­
tion .of all thefe Fig. XIII. 

An Jjland is a Country or Portion of Land, 
· compaifed about with Sea or other Water, 
as Great Britain, Ireland in the Britijh 
Seas; Si'cily, Crete, Cyprus, &c. in the Me­
d-iterranean Sea ; the Hles of Wight, of An­
glefey, of Man near England: There are 
al[ o Iilands in Rivers. 

A Conti'nent, properly fo called, is a large 
~ntity of Land in which 1nany great 
Countries are joined together, and not fepa­
rated from each other by the Sea, f uch are 
Europe, Ajia, Africa. This is fometimes 
called the Mai'n-Land. 

A P en-infula is a part of Land almofl: in­
comp- ifed with Water, or which is almoil: 
an Ifland : Such is the Morea which joins to 
Greece, · [ uch is Denmark as joining to Ger­
many, and 'I'aur-ica Cher:fonefus joining toLz't­
tle 'I'artary near Mefcovy; and indeed Afrz'ca 
is but a1arge Peninfula joining to Ajia. 

An Jjlhmus is a narrow N eek of Land 
between two Seas, joining a Peninfula to 

E 3 the 
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the Continent, as the Ifihmus of Darien or 
Panama which joins North· and South Ame­
rica: The Ifl:hmus of Corinth which joins 
the Morea to Greece : The Ifihmus of Sues 
which joins Africa to Ajia. 

A Promontory is a Hill or Point of Land 
fuetching out into the Sea: It is often 
called a Cape, [ uch is the Cape of Good Hope 
in the South of Africa ; the Land's End 
and the Lizzard Point are two Capes at the 
Weil: of England; Cape Finiflerre on the 
Weft of Spain, &c. 

A Coajl or Shore is all that Land that 
borders upon the Sea, whether it be in !fl.ands 
or Continents : Whence it comes to pafs that 
failing near the Shore is called CoaJNng. 

That Part of the Land which is far difiant 
from the. Sea is called the Inland Country ~ 
Thef e are the Divifions of the Land. 

The Water is divided into Rz'vers or Seas. 
A Rz'ver is a Stream of Water which has 

ufually its Beginning from a fmall Spring 
or Fountaz'n whence it flows continually 
,vithout Intermiffion, and empties it felf 
into fome Sea. But the Word Sea implies 
a larger ~ntity of Water, and is diftin­
guiihed into Lakes, Gulfs, Bays, Creeks, 
Straits, or the Ocean. 

The Ocean or the Main -Sea is a vafi fpread­
m.g Collection of Water, which is not di­
vided or feparated by L~nds running be­

tween: 
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tween: Such is the Atlantick or We.ftern 
Ocean between Europe and America: The 
Eaflern or the Indian Ocean in the Eqfl-ln­
dies: The Pacifick Ocean or South Sea on 
the Weft fide of America, &c. 

Note, The various Parts of this Ocean or 
Main Sea that border upon the Land are 
called by the Names of the Lands which 
lie next to it : So the Britijh Sea, the Irijh 
Sea, the Ethiopian Sea, the French aHd 
Spanijh Seas. 

A Lake is a large Place of Water inclo­
f ed all round with Land, and having not any 
vifible and open Communication with the 
Sea : Such are the Ca.Jpian Sea or Lake in 
Aja; the Lake Zaire in Afri'ca, ( as fome 
Maps defcribe) and many others th~re are 
in Europe and America, and efpecially in 
Sweden and Finland, and on the Weft of 
New England: Such alfo is the Lake or Sea 
of :tiberias in the Land of Canaan, and the 
Dead Sea there, which we read of in 
Scripture. 

A Gulf is a Part of the Sea that is almoft 
incompaffed with Land, or that runs up a 
great Way into the Land. 

If thi~-be very large 'tis rather called an 
Inland Sea : Such is the Baltt'ck Sea in Swe­
den, and the Euxine Sea between Europe and 
Aja ; the ~gean Sea between Greece and 
Lejfer Aja; and the Mediterranean Sea be-

E 4 · tween 
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tw1..-en Europe· and Afrz'ca, ,vhich is often 
in the Old Teftament called the Great Sea. 

If it be a lefs Part of the Sea thus almoft 
inclofed between Land, then it is more 
ufually called a Gu!f or Bay: Such is the 
Gulf of Venice between Italy ·and Dalmatia: 
The A.raln:an Gulf or the Red Sea between 
Ajia and Afrz'ca: The P erfian Gulf between 
A.rabz'a and Perfta: he Gulf or Bay of 
Fz'nland in the Baltick Sea; and the Bay of 
Bijcay between France and Spain. · 

If it be but a.very fmall Part, or as it were 
an Arm of the Sea that run_s bu.t a few Miles 
between the L .. nd, it is called a Creek, a 
-Haruen, a Statz"on, or a Road for Ships; as 
Mz'iford Haruen in Wales; Southampton Ha-
1Jen in Hampjhire, and many n1ore in every 
Maritime Country. 

A Straz't is a narrow Part of the Ocean 
lying q~tween rwo Shores, vvhereby two- Seas 

. are joined together, a~_the Sound which is the 
?a®ge into the Baltz'ck Sea between Den­
mark and Sweden : The Hellefpont and Bof­
phorus) :vhic are two}?affagesintotheEuxin~ 
Sea betw.e~11, Romania and the L~f!er Ajia: 
The Stra-its of Doruer between the Britijh 
Channel and the German $ea; and the Straz'ts 
.oj Gibraltar between the Atlant-ick and the 
Mediterranean, though the whole Medz'ter-

, ranean Sea is fometimes called the Straits. I • . • 
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If we com pare the various Parts of the 

Land with thofe of the Water, there is a 
pretty Analogy or Refemblance of one to 
the other. The Defcription of a Contz"nent . 
refembles that of the Ocean, the one is a 
vafl: Tract of Land as the other is of Water. 
An Jjlandincompaffed with Waterrefembles 
a Lake incompaifed with Land. A Peninfula 
of Land is like a Gulf or Inland Sea. A 
Promontory or Cape at Land is like a Bay or 
Creek at Sea ; and an Jjlhmus, whereby two 
Lands are joined, has the fame Relation to 
other Parts of the Earth as a Strait has to 
the Sea or Ocean. 

Let us now take Notice by what F£gures 
the various Parts of Land or Water are de­
fcribed in a Globe or Map, and in what man­
ner they are reprefented. See Fig. XIII. 

Sea is generally left as an empty Space, ex­
cept where there are Rocks, Sands, or Shelves, 
.Currents of Water or Wz'nd, defcribed. 

Rocks are fometimes made like little point­
ed things flicking up iharp in the Sea. Sands 
or Shelves are denoted by a great Heap of 
little Points placed in the iliape of thofe 
Sands, as they have been found to lie in 
the Ocean by founding or fathoming the 
Depths. Currents of Water are defcribed by 
f everal long crooked parallel Strokes imita­
ting a Current. The Courfe of Winds is 
reprefef1ted by the Heads of Arrows , point-

, . 
1ng 
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ing to that Coaft toward ,vhich the Wind 
blows. 

The Land is divided or difiinguiihed from 
the Sea by a thick Shadow made of ihort 
fmall Str kes to repre nt the Shores or Coajls, 

hether of Iflands or Continents, &c. and 
i is , f ually filled with Na es of Kingdoms, 
Provinces, C"ties, Towns, Mountains, Fo­
refts, Riv rs, &c. which are defcribed in 
th

0

s manner, (viz.) 
Kivgdoms or Provinces are divided from 

01.1.e anothet by a Row of fingle Points, 
nnd t~1ey are often painted or frained with 
cl.if itct Colours. Cities or great 'l'orr.e;ns are 
·n1ade Ii_ e little Houfes with a fmall Circle 
i the niiddle of them. Lflfer 'I'orr.e;ns or 
·17il!ages are marked only by fuch a fmall 
Circle. Mountaz'ns are imitated in the 
Form of little rifing Hillocks. Forefls are 
reprefented by a Collection of little 'I'rees. 
Small Rivers are defcribed by a fingle, crook­
·ed, waving Line; and larger Rz"vers by fuch 
a waving or cµrling double Line made ftrong 
and black. The Mouths of large Rivers, 
'\vhere they empty themfelves into the Sea, 
a-re reprefented fometimes as Currents of Wa•­
ter, by feveral parallel crooked Lines. 

I ihould add this alf o, That in Terrefirial 
Globes you find the Mariner's Conipafs figur' d 
in feveral Parts, and the Line~ of it are 
drav.rn out to · a great Length to,vard all 

Part , 
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Parts of the World on purpofe to fhew how 
any Part of the Earth or Sea fiands fituated 
with regard to any other Part; and this i3 
called its Bearz"ng, by which you may know 
what Places bear Eail:, W efi, North or South 
from the Place where you are, or at what 
other intermediate Poi_nts of the Compafs 
they lie. The North is generally defcribed 
by a Flower de Luce, and the Ea.fl frequently 
by a Croft. 

Globes are generally fo formed as to have 
the North Pole juft ftanding before the Face: 
Then the Eajf is at the right Hand, and the 
We.ft at the Left : And thus ufually the 
Names and Words are written to be read 
from the Wefl to the Eafl. This is alfo ob­
ferved in large Maps, and it iliould be the 
fame in fmall ones ; for when a Map of a 
Country is drawn in any other Form, f o that 
the North does not lie j uft before us; and the 
Ea_;l to our right Hand, it gives great Con­
fufion to the Learner, and f ometimes con­
founds the Eye and Imagination even of 
Perfons :!kill' d in Geography. 

S E C T. XI. 
Of Maps and Sea Charts. 

T Hough nothing can r~prefen~ the Hea­
vens or the Earth 1n their natural 

Appearances .fo exactly as a Globe, yet the 
twg 
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two Hemifpheres either of the I-leavens or of 
the Earth may be reprefented upon a flat or 
plain Surface, which are generally called 
Projections of the· Sphere. 

If you fuppofe a Globe to be cut in Halves 
juft at the Equator, and each Hemif phere 
reprefented on a Plane, 'tis called a Projeclz'on 
of the Globe upon the Plane of the Equator. 
Then the Equinoctial Li'ne vvill be the 
Circumference, and the two Poles of the 
World \ivill be the Centres of thofe t'{NO 
Projections, and all the Meridian Lines will 
be f o m:1ny firait Lines or Semi diameters 
meeting in the Centre. This is the mofl: 
common Method of reprefenting the Celefli- . 
al Globe and the Stars. 

If the Globe be cut afunder at the Hori­
zo 1 of any particular Place and thus repre­
fented on a Plane, it is called the Projection 
on the Plane oj-' tl~ Horizon. Then the 
Zen£th and Nadir will be the Centres of 
thofe Pro1sctions; and the Horz"zon is the 
Circu1nfe;ence. The t,vo Poles will be 
pL~ced at fuch a Difl:ance from the Circum­
ference as the Pole of the World is elevated 
above the b!orz'zon of that Place ; and the 
Meridians will be reprefented as curve Lines 
1neeting in the Pole Poi'nt, excepting only 
that Mer£di'an that paifes through the Z e­
nith which is always a right Line. This is 
a more uncommon Projection of the 

Sphere, 
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Sphere, though 'tis much ufed in Di'al­
ling. 

The moil: ufual Way of defcribing the 
Earthly Globe on a Plane, or a Map, is to 
f uppofe the Globe cut in Halves about the 
firft Merz'dian at the Hland Fero or Tenerijf. 
This is a Projecfz'on on the Plane of the Me­
rz"dz'an : Then the firfl Meri'di'an will deter­
mine the Circumference: The Pole Points 
will ftand in the upper and lower Parts of 
that Circle, and the other Meridians will be 
curve Lines meeting in the Pole Points, ex­
cept that which paifes through the Centre of 
the Projection, which is a right Line. 

Here the Equator will be a ftrait Line 
or Diameter croffing all the Mer-idi'ans at 
right Angles, and at equal Diftances from 
the two Poles. 

Here the two 'Tropics of Cancer and Ca­
pricorn are drawn at their proper Diftances 
of 2 3 ½ Degrees from the Equator ; and the 
two Polar Circles at the fame Diftance from 
the Pole~. 

In this Projection _ the EcHptick is fome­
times a ftrait Line cu~ting t' e middle of the 
Equator obliquely in each Hen1ifphere, and 
ending where the two 'I'rop£cs meet the Me­
ridz'an: But fometimes theEclipti'ck is drawn 
as a curve Line or an Arch beginning where 
the Equator meets the Meri'di'an, and car­
ried upward jufi: to touch the Tropic of 

Can-
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Cancer in one Hemif phere, and down,vard to 
touch the 'l'rop£c of' Capr£corn in the othe_r. 

'Tis in this Form the Maps of the World 
are generally qra,vn i~ t\vo larg~ He.mi­
fpheres. 

Note here, That it is impoffible to repre-­
fent a f pherical Body exacl:ly in its due Pro­
portion upon ~ Plane; and therefore the arti­
J1cial Mer£dians or Lines of Longitude, Paral­
lrls of L_atitude, &c. are placed at fuch diffe­
rent Difiances by certain Rules of Art, and 
the Degrees marked on them are often une­
qual ; but f o drawn as may m9fi com1nodi­
oufly reprefent the Situation of tpe feveral Parts 
Gf the Earth with Regard to one another. 

The Meridian or Circu~ference of thefe 
Circles is divid~d into four ~rters, and 
each mark' d with 90 Degrees beginning from 
the Equator and proceeding toward the 
Poles. Thefe Figures or Numbers iliew the 
Latitude of every Place in the Earth, or its 
Difiance from the Equator ; and at every 1 o 
Degrees there is a Parallel of LatitV:de drawn 
on purpofe to guide and direct the Eye in 
feeking the Latitude of any Place. 

The Equator of each Hemifphere is di­
vided into I 80 Parts, which makes 3 60 in 
the ,vhole. :. And the feveral Meridians or 
Lines oj' Longi'tude, cutting the Equator at 
every r o Degrees guide and direct the Eye 
to find th~ Longltude of any Place required. 

. Ai 
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As the Equator, the feveral L£nes of Lon­

_gitude, of Lat£tude, &c. can't be repre­
fented on a Plane exact! y as they are on a 
Globe; fo neither can the feveral Parts of 
the World, Kingdoms, PrrYVinces, Ijlands, 
and Seas be reprefented in a Map exactly 
in the fame Proportion as they fiand on a 
Globe. But as the Divifions of Degrees in 
a Map are bigger or lefs, f o the Parts of the 
Land and Sea are reprefented there bigger 
or lefs in a mofi exact Proportion to thofe 
Lines of Longitude and Latitude among 
which they are placed. 

Therefore though the Length or Breadth,' 
or Difiance of Places on a Map of the World 
cannot be meafured by a Pair of Compaffes 
a~ they may be on a Globe, yet you may 
count the Number of Degrees to which 
fuch Lengths, Breadths or Difl:ances cor-­
ref pond, and thereby you may compute their 
real Dimenfions ; though not always fo well 
as on a Globe; of which hereafter. 

Thus much fhall f uffice concerning Maps 
that reprefent the ,whole World or the Globs 
of Earth and Water. Let us next confider 
thofe Maps which reprefent particular Parts 
of the World, Kingdoms or Provinces, thefe 
are generally dra\vn in a large Square, and 
are to be confidered as Parts of a Projeclion 
6Ji the Plane of the Meridian. 

From the Top to or toward the Bottom of 
the 
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the Square are dra\vn · Merz'di"ans or Lz'nes of 
Long£tude; and the Number of Degrees of 
Lm1gitude are divided and marked on ·the 
upper and undermoft Line of the Squar~. 

From Side to Side are drawn Parallels_ of 
Latitude, and the Degrees of Latitude are· 
marked on the two Side Lines. ·' 

Thus you may eafily find on a !vfap ~hat · 
is the Longz"tude or Latitude of any Place 
given, or you may find the Point where any· 
Town fiands or fhould fi:and, when the tru·e, 
Longz"tude and Latz'tude of it are given. · 

Note, In fuch Maps of particular Cou_n-· 
tries the Long£tude is not ah1/ays reckoned 
from the firjf Meridian, as Fero or 'I'enerijf, 
but oftentimes 'tis reckoned froin the Chief 
City of that Kingdom, which is defcribed 
in the Map, as I have intimated before. 

Obferve farther, That though in Globes 
and Maps of the whole World the Longz'­
tude is reckoned from the W efl -toward the 
Eafl, yet in fmaller Maps 'tis often reckoned 
both Ways, as Brijiol is 2 ½ Degrees of 
W eftern Longitude from London, Amjlerdatn 
has near 5 Degrees of Eaftern Longitude. 

Note alfo, That '\-vhen a fmall Country 
is reprefented in a large Map, the Lines of 
Longitude and Parallels of' Latitude are 
drawn not merely at every r o Degrees, as ju 
the Globe, but fometimes at every 5 De­
grees, and f ometimes at every fingle Degree. 
' Let 
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Let it be obfcrved alfo in large 111t:zps, 

that defcribe any particular Country or Pro­
vince, . as a fingle or double crooked Y aving 
Line iignifies a Rz'-vcr ,vhen it is made fl:rong 
and black ; fo a Publick Road is defcribe 
~y a fingle or a double Line dr ..... \l! E om 
Town to Town, not qu·te fo c..: · ert nor 
fo {hong as a River is, bt.t {L··:1c Gr --\ri~: -
ing as the Road it _felf happens. And where 
the Roads lie through a broad Plain or great 
~omrhoh -without Houfesor Hedges, the- "re 
{ometimesdefcrib'd by a double Row of Points. 
, As Villages and ./mailer 'To•u)ns are de­
fcribed by a little Circle or fmall ro 1 nd o 
in Maps of larger Countries, where the 
Ci"tz'es are reprefented by the Figure of a 
Houfe or two with a Spire or Steeple; fo 
in Maps of fmaller Countries or Provinces 
the lt"ttle 'l"owns and Villages are defcribed 
by the Figure of a Houfe or two, and great 
'l"owns or Cz'ti"es are marked like feveral 
Buildings put together in Prof pect, or elfe 
the naked Plan of thofe very Towns or 
Cities is drawn there and diftinguifhed ac­
cording to their Streets. 

I proceed now to confider Sea-Charts. 
As Maps are drawn to defcribe particular 

Countries by Land, fo a Defcription of 
Coafl:s or Shores and of the Seas for the U fe. 
of Mariners is called a Sea-Chart, and it dif­
fers from a Map chiefly in thefe Particulars. 

F I, 
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I. A Map of the Land is full of Names 
and Marks defcribing all the Towns, Coun­
tries, Rivers, Mountains, &c. but in a Sea­
Chart there are feldom any Parts of the Land 
marked or defcribed, befi.des the Coafi:s or 
Shores and the Sea Ports, the Towns or 
Cities that border upon the Sea, and the 
Mouths of Rivers. · 

II. In a Map the Sea is left as an empty 
Space, except .. where the Lines of Longitude 
and Latitude, & c. are placed: But in Sea­
Charts all the Sholes or Sands, and fhallow 
Waters, are marked exactly according to 
their Shape, as they have been found to lie 
in the Sea by founding the Depth in every 
Part of then1. 

III. In Sea-Charts, the Meridians are of­
ten dravrn in fi:rait and parallel Lines, and · 
the Lines of Latitude are alfo firait Parallels 
croffing the Meridians at right Angles. Thif. 
is called Mercator's Prrjeclion ; and the 
Points of the Compafs are frequently repeated 
and extended through the whole Chart in a 
1nult"tude of croffing Lines*, that ·wherefo­
ever the Mariner is upon the Sea he may 
know to-v:1ard what Point of the Compafs he 
1nufi: freer, or direlt his Vefiel to carry it to­
ward any particular Port; and that ,ve may 
be able to fee vvith one cafi: of an Eye the 
various Beari'ngs of any Port> Coafi:) Hland, 
Cape, &c, tow rd each other. IV. 

_ See Marginal Note, Probl. ' , ea. IX. 
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· IV. The Sea is alfo filled in Sea-Charts 'Nith 

various N u1nbers or Figure which denote the 
Depth ofWater, and iliew how many Fathom 
deep the Sea is in thofe Places where the 
Number ftands. Thefe are called Sound£ngs. 

V. In Sea-Charts there is not fuch Care 
taken to place the J\Torth Parts of the World 
always directly upright and before the Face 
of the Reader; but the Coafis and Countries 
are ufually defcribed in fuch a Pofition as 
may afford the fitteft Room to bring in the 
greatefi variety of Shores and Seas within 
the Co1npafs of the fame Chart, whether 
the Eafl, or W ejl, or North, be placed di­
recrl y before the Reader. 

Here let it be noted that as Geography ta, .... 

. ~en ftriB:ly and properly is a Defcription of 
Land, f o a Def cri ption of Water or Sea i. 
called Hydrography ; and as thofe who de­
fcribe the Land on Maps are properly called 
Geographers, [o thofe who draw the Sea­
Charts are often called Hydrographers. 

S E C T. XII. 
T'he Political D£vijions of the Earth repre-

fented on the Globe. 

T H.US we have finiilied the natural Di"­
<Viji,ons of the Surface of the Earth ; 

\ Ve come now to confider how it is divided 
Politically by Men who inhabit it, 

F 2 ~n 
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In this Senfe it is diftingui{h' d into four 

~arters, into Empires, Kingdoms, States, 
Commonwealths, Principalities, Dukedoms, 
Provinces,, Counties, Cities, Towns, Villa­
ges, &c. 

The Earth is firft divided into four chief 
Parts or ~arters, which are called Europe, 
Aja, Africa, and America. 

Europe is divided from Africa and boun­
ded on the South fide by the Med-iterranean 
Sea. On its Eaftern fide it is divided from 
Aja by a Line drawn on the Eaft fide of 
Candia or Crete paffing up the /E,gean Sea 
and through the Propontis into the Euxine 
or Black Sea, and from thence through the 
Sea of Zabaique by the River Don or 'I'a­
nai"s, and thence through Mz[fcO~)', ( as fome 
will have it) to the River Oby running into 
the Northern Ocean. It is alfo bounded on 
the Weft fide by the W eflern or Atlantick 
Ocean. 

Afia is alfo bounded on the North by the 
Northern frozen Seas: On the South by the 
Indian Ocean : On the Eaft it includes China 
and the Oriental Jflands: But on the North 
Eajl its Bounds are unknown, for Travellers 
have not yet been able to determine vvhether 
thofe Eaftern Parts of Great 'I'artary mayn't 
be joined to fome unknown Parts of North 
.America. 

Africa 
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Africa is a large Peninfula joining to 

Aja· by a little Neck of Land at Egypt, 
bounded on the North by the Medz'terranean 
Sea: On the Y./ efi: by the Atlantz'ck and E­
thiopi"ck Oceans: On the North Eaft by the 
Red Sea; and on the South and Eaft by the 
Southern and Indian Oceans. 

America was unknown to the Anfients till 
found out by Chri.flopher Columbus, a little 
above two hundred Years ago. It is called 
in general the We.fl-Indies. It lies almoft 
three thoufand Leagues to the W efi:ward 
from Europe and Africa on t' other fide of 
the Atlantick and Ethiopi'ck Seas : It is 1nade 
up of two large Continents, divided by a 
narrow Neck of Land into two Parts; the 
one is called North America or Mexicana, 
the other South America or P eruana. 

Let us treat briefly of each of thefe in 
their Order. 

S E C T. XIII. 
Of EUROPE and i'ts.feveral Countries and 

.Kingdoms. 

T HE chief Countries of which EuROPE 

is compofed may be diilinguiilied in­
to the Northern, the Mz'ddle, and the Southern 
Parts. 

I. The Northern Parts are the Britijh !Jles, 
Denmark, Nor'l.vay, Sweden, Mufcovy, and 
Lapland. F 3 The 
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The Britijh ljles are Great Britain and 

Ireland, Great Brz'tain contains the t\vo 
Kingdo __ s of England and Scotland, wh~ch 
were lately u-9ited into one. The chief 
City of England is London, and Edz'nburgb. 
is the Ghief in Scotla'(ld, as Dublz'n is ~n. 
Ireland. Note,_ that Wales is reckoned a 
Part of England). the/ they fpeak a differel)t_ 
Language. · 

Denmark is~ fm~ll Kingdom on the North 
of Germany made up of one Peninfula, and_ 
{everal Iflands in the Baltz'ck Se(t ; its ·chief 
City is Copenhage:rz, vrhicl_i fiand~ in tpe lar~~ 
efr of thofe Hlands. 

The Kingdo1n of Norway ( w-hich lies aU 
along borde ing 01;1 t_he W ~fi: of 'we den) 
has its c:1ief Towi1 J)ronthr:z'm; thi$ toge­
ther with the Ifie of Iceland far diilant in 
the Northern Sea is under the Governrnent 
of the King of Detzmark. 

Sweden is one of the N o.rthern Kingdo1ns. 
which aln1ofr incompaffes the Baltz'rk Sea : 
Its chief City is Stockholm~ That .. Part of it 
that lies on the Eafi: fide of the Balh'ck is 
called Fz'nland, Livoni{t, &c. and the SoutJ '-1" 

ern P art on the W efi: fide ne "t to D enmark 
is called Goth/and. 

All the North Ea11 Part 1: Eurcpr: is 
Rz1!ia and M z~fcovy under the Governmen t of 
the Czar, whofe Capital City is ]Vfqfco~wo 
I.-lis Copquefts have lately joined_ L z'voni'q 

to 
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to his Dominion, v1hich before belo~ged to 
Srzveden, and there he has built the City 
Petersburg. 

Lapland is a cold favage Country that lies 
on the t.J orth of Sweden, and belongs to three 
Princes, ('uiz.) the Dane, the Swede, and 
the Mufcocvi"te. 

Note, 1"'hat _°N"orru.1a)',. Lapland and S1,0e­
den were once all compriz'd under the ge1 e­
ral Name of Scandz'nacvz'a. 

II. TheMz'ddle Parts of Europe are France, 
Germany, Poland,. Hungary, and Lz'ttle 
'I'artary. 

France lies jufl: South\v-ard of England; 
its Northern Coail: is wa1bed by the Englijb 
Channel; its W eil:ern Shores by the Atlan­
tz'ck Sea; and its Southern by the Mediter­
ranean: Its chief City is Part's. 

Before. I proceed to Germany, 'tis proper 
to mention a long Rav.v of difi:inlt Govern­
ments which lie on the E.aft of France and 
divide it fro1n Ger-many and Italy. Thefe 
are the feven United Procvz'nces, the ten 
Spanijh .Procvz'nces, the Dukedom of Lor­
rain, the Countries of Swz'tzerland~ Sacvoy 
and Pz'edmont. 

The feven Unz"ted Provhzces are called by 
the nan1e of Holland,_ becauf e that is- the 
biggeft of them. They are a mofr confider­
able Com1no1n.vealth, and their chief Citie~ 
are Amjlerdam, Rotterdanz, Leyden, [ltrtcht, 
&c. I:' 4 S.ou th-
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Couthward of this lie the ten Spanijh Pro""! 

~inces, or the Lorzv Countrz'es or Nether{ands,. 
,vh~ch are called by tLe name of F{anders,. 
becaufe that is the largeft of them :_ They 
have belonged to the Ki11t,don1 of Spa.z'n for 
fo1ne Ages ; but they are pqw under the 
Ern pe, or of Germany ; their chief Cities 
are Brzif/els, Antwerp, Louvain,_ .Aforz~,. 
JvTamur, Ghent, &c. · 

Lorrain lies to the South of Flanders, and 
is governed by a Duke : Its chief Town is 
Nanc)'. · 

Srz,vz'tzerland is the next: ~Tis a free Re­
publick divided into thirteen Parts, com­
monly called the Swifs-Cantons, (viz.) Zu­
rich, Bern, Baj!, Lucern, &c. Their Al-­
lies are the Grifons, the Valtoline, &c. The 
Common vealth of Gene~1a might alfo ' be 
mentioned here, which is a very f mall but 
free Sovereignty, and maintains its Rights, 
becaufe none of its Neighbours will let the 
others fe=ze and poifefs it. 

The Dukedom of Savoy and Piedmont 
borders up n the South of Switzerland, 
and reaches to the Mediterranean Sea: Its 
chief City is 'Turin ; its Puke is lately made 
King of S4rdini'a. 

I proceed now to Germany, which ftands 
i the very Heart of Europe ; 'tis called an 
Emp£re, anrl its chief City where the Em­
peror dwells is Vienna : But there are -in it 

3- n1any 
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many lefferGovernments, fuch as Dukedoms, 
Marquifates~ Bifhopricks, and feveral free 
Towns or Cities that have fon1e Dependence 
upon the Emperor, but yet are little Sove­
reignties within themfelves. 

The mo.ft conftderable of thefe is the 
Dominion of the Arch-duke of Aujlria, 
who is King of Bohemia and Hunga,1,, and 
is generally chofen Emperor. The nine E­
lectorates are next in Honour, which are fo 
called becaufe their Governors are EleB::ors 
by whom the Emperor of Germany is chofen. 
Their Names or Titles are thefe. ( r.) The 
Archbiiliop of Mentz. ( 2.) The Archbi­
ihop of 'Triers or 'Treves. (3.) The Arch­
biiliop of Cologn. ( 4.) The King of Bohe­
mia. (5.) TheDukeof Bavaria. (6.) The 
Duke 'of Saxony. (7.) The Marquis of 
Brandenburg, now King of Prujjia. (8.) 
The Prince Palatine of the Rhine. ( 9.) The 
Duke of I}runfwick and Lunenburg, who is 
alf o King of Great Br£tain. Befides all 
thefe there are many fmall Principalities go­
verned by Secular or Ecclefiafiical Powers, 
which are too numerous to be reckoned up 
here. 

Poland is a large Kingdom lying to the 
Eafr of Germany: It comprehends alfo the 
larb"' Province of Lithuaizia: The chief 
Cities of this Kingdom are Warfaw and 
Cracow. · I migh~ .here mention the Country 

of 
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of Przfi)ia, which fome Years pafi has been 
dignified with the Name of a Kingd01n : It 
is iituate Northward between Ge_rmany and. 
Poland. The King refides at Berlin in 
Brandenburg. · 

Hungary is a Kingdom which lies juftSouth 
of Poland,. its chief Towns are Presburg 
and Buda: It has been in a great Meafure 
under the Government of the 'Turks; but it 
now belongs to the Emperor of Germany. 

Little Tartary, which is. alfo called Crz'Jn 
'I'artar_y, is. a fmall Country lying to the Eaft 
of Poland,. and firetching along on the. North 
fide of the Euxz'ne or Bla(k Sea .. 

IIL We go on now to the Southern Parts-. 
of Europe;. and thefe are Spain, Italy, and 
the European Dominions of the "I'urk._ 

Spaz'n is the mofr Southern Kingdom of 
Europe, a large Country ; its Capital City· 
Madrid fiands in the midil 0£_ it.·: On the 
Weft fide of it lies the I{ingdom of Portu­
gal bordering all along upon it; 'twas once 
a part of Spai·n, but now is fubjecr to a di­
fiinlt King : Its chief City is Lisbon. 

Italy is a la.rge Peninfula in the M-iditerra-­
nean Sea, and contains various Governments 
in it, (viz.) Mantua, Modena, Parma,_ 
Lucca, Genoa, &c. but the moft noted and 
remarkable are thefe five,, Venice, Mi'lan, 
Florence or Tufcany, Naples, and the State of 
the Church, which is the Dominion of the 
Pope, whofe chief City is R omf,. In 

' 
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Iµ the South Eafi Part of Europe lies the 
famous Country qf Greece, whjc;h contain 
the a.t1tient Provinces of Macedonia, 'lhef­
Jalifl, Achaz'a, &c. with the Towns of 
"'I'hejjalonz'ca, Phz'lz'ppz'~ Athens, Cori:nth, 're. 
~nd th~ Peninfula of Pelopoiznefus, no, cal­
led the Morea ; but all theie together ,vith 
the m9re Northern Provinc~s of 'l'ra1!ftJ· 1a­
nz'a, Walachia, Bi!,lgarz"a, Romanz'a, &Co. are 
pow almofi intirely under the Dominion of 
the 'l'urk, whofe chief City is Coriflanti'no­
ple,. f+tuate at the Mouth of the Eu:xz'ne 
Sea. All this is called Turkey z'u Europe. 

Thus have we gone through the }lorth ·rn 
and Mz'ddle, and Southern Countries of Eu­
rope: But it may be proper io mention alfo 
f ome of the chief lflands of this P~rt of 
the World, as well as the Mountaz'ns of 
E,urope and its Rz''l!ers. 

Near to Jtaly, Franc~ and Spai'n lie feve­
r~l Iilands i1;1 the Medz'ten:anean Sea ; [ uch 
~s Majorca, Minorca, lvi'ca., Corflca, Sar­
dini(l, Sicily and }/falta, which belong to 
{Efferent Princes. 

On the Ec1_ft fide of Greece is the JE,gt!an 

Sea,. or Archipelago, in vv hich are many 
fmall ID.ands,, · and Crete a large one : On 
the W efl: fide of Greece is the Gulph qf 
Venz'ce, or the Adri'atick Sea, in ,which alio 
there are {everal fmall Hlands, as Corjzt, 
Cephaloni'a, Z on(, &c . 

.3 Divers 
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Divers other !fies there are which are in­
cluded in Europe ; at the Ij/e of Man, of 
Anglefey, of fVight, Jerfey, Guernfe_y, &c. 
which belong to England: The Hebrides on 
the YR eft of Scotland, the Orcades, and 
Schetland Hles on the North : Some in the 
Ba/tick Sea which belong to Sweden and 
Denmark : The Azores or W efiern Iflands 
in the Atlantick Sea, which are under the 
King of Spain. And feveral others of lefs 
Note. 

Some of the moil: remarkable Mountains 
in Europe are, (I.) The Alps between France 
and Italy. ( 2.) The Apennine Hills in Italy. 
(3.) The Pyrenean Hills betweenFrance and 
Spain. ( 4.) The Carpathian Mountains in 
the South of Poland. ( 5.) The Peak in 
Darbyjhire in England. (6.) PHnlimmon in 
Wales, &c. Befides feveral Volcano's or 
Burning Mountains, as V efuvius and Strom­
boli in Naples, Mount '/E,tna, no\v called 
Mon.-Gibel in the Ifland of Sicily, and Mount 
Hecla in the cold Ifie of Iceland. 

The principal Rivers of Note in Europe 
are the Thames and the Severn in England; 
the 'l'ay in Scotland; the Shannon in Ireland; 
Tagus in Portugal and Spain , the Po and 
T£ber in Italy ; the Weifel or Viflula in Po­
land. In Germany the Elbe and the Oder, 
the Rhine and the Danube. In France the 
Sein and the Rhone. In Mofcovy the Den 
<:1,nd the Volga. The 
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The Danube and the Volga are the largeft 

Rivers in Europe, the Danube running 
through all Germany and Cf'urkey into the 
Euxine or Black Sea ; and the Volga, 
( which fome Writers attribute to Ajia, be­
caufe) though it runs through a great Part 
of Mofcovy, yet it empties it felf into the 
Cafpian Sea. 

S E C T. XIV. 

Of A S I A, and its feveral Countries and 
Kingdoms. 

A S I A may be divided into thefe five 
Parts, (viz.) 'l'urkey, Perja, India, 

China and 'l'artary. 
The Dominion of the 'I'urks in Ajia con­

tains feveral Countries in it, (vi'z.) Natoli'a, 
Palefline, Arabz'a, Georgz'a, &c. 

1. Natolz'a or Aji,a Minor, which is a 
Peninfula between the Euxine Sea and the 
Mediterranean, where lay the antient Coun­
tries of Galatia, Cappadoci'a, Pontus, By­
thinia, Lycaonia, Cilicia, Phrygia, Pam­
phylia, &c. · through which the Apoil:le P au/ 
travelled and made many Converts there. 
Here were the feven famous Churches of 
Ajia, to which the Epiftles were written in 

· the fecond and third Chapters of the Reve-. 
lati'ons, (viz.) Ephefus, Smyrna, Sardi's, &c. 
many of them are now called by different 

Names: 
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Names : But · Smyrna is one of the chief 
Cities in the whole Country. 
. 2. Paleflhze or the Holy Land, and all the 
adjacent Countries of Syrz"a, Chaldea, Me-

.fopotamz"a, &c. The chief Towns in it now 
are Aleppo, Scanderoon or Alexandretta, 
Eagdat or Babylon, Damafcus, Jervfalem, 
&c. 

3. Arabia :which antiently was . divided 
into Arabz"a the Happy, Arabz"a the Defru-t., 
and Arabia the Stony, lying all between the 
P erfian Gulf and the Red Sea : The chief 
Towns of it are Mecca, Medina,, &c. 

4. Georgia and 'I'urkomania formerly cal ... 
led Armenia Major are Northern Provinces 
belonging to the Turks, that lie bet\veen the 
Euxine and the Ca:fp-ian Sea. 

Perjia a large En1pire lies Eaftward from 
<J'urkey between the Cafpz"an and Indian Seas: 
Its Capital City is Jfpahan .. 

India is divided into two Parts by the 
R .. i er Ganges. Indz'a on this ·fide the Gan-­
gcs contains the biggefi Part of the Empire 
of the Great Mogul, \vhofe chief City i 
Agra. In a Peninfula or large Pron1ontory 
in this Part of Ind£a are various Settlements 
of the E1tropean 1"..J ations, a at Furt St. 
George, 'Tranquebar, Goa, &c. Beyond the 
'.B..iver Ganges lie, another large Pcninfub_, 
,yhich contains the Countries of Pegu, 
Siam, :funquin Cochinchina,, &c. 

Eafl: .. 
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Eafi:ward of all thefe lies the Empire of 
Ch-ina, a large and a polite Nation, whofe 
chief City is Pekin. Thefe Countries lafi: 
named are called in general the Eafl-Ind£es. 

Great 'Tartary takes up all the Northern 
Part of Afia. That which borders upon 
Mofcovy is often called Mofcovy -in A.fta f 

The whole is a favage, unpolifhed and un. 
known Country as to the Parts as well as 
the Inhabitants of it ; and how far it reaches 
to the North-Eafl no Man in this Part of 
the W odd can inform us. 

There are Multitudes of lflands which 
belong to 4/ia, the chief of which are 
Japan, Borneo, Celebes, Java, Sunzatra, 
Ceylon, the Philz'ppine ljles, the Maldive 
!fies, &c. all theie in the Eaflern Ocean, and 
Cyprus in the Mediterranean. 

The moft remarkable R£vers are 'It'gris 
and Euphrates in Cf'urkey, Ganges and Indus 
in Ind£a, whence the whole Country took 
its firfi: Name. 

The chief Mountains are Imaus, Cau­
cqfus, Ararat, which are but di:fferentParts 
of the long Ridge of Hills which runs 
through Aja from the Weft to the Eaft, 
and is called by the antient general Name 
of Mount Tt1urus. 
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S E C T. XV. 
Of AFRICA and its Di'vifions. 

A FR IC A is the third ~rte: of the 
World : It may be d1v1ded into the 

following Territories, Egypt, Barbary, Bz'l­
dulgerz'd, Zaara, Nigritia, Guinea, Nubz'a, 
Abyjjinia and Ethiopia. 

Egypt lies to the North Eail: and joins on 
to 4fia ; the chief Cities are Gtand Cairo 
and Alexandria. 

Barbary is a long Country, it compre­
hends moil: part of the antient Mauritanz'a, 
or the Country of the Moors ; it lies along 
the Coafl: of the Mediterranean Sea : It · 
chief Towns are Fez, Morocco, Mechanefs, 
Solley, Tangier, Ceuta, Algier, 'Tunis, 'I'ri · 
poH and Barca. :. 

Bildulgerid or the antient Numi'd£a has 
its chief Town Dara ; it lies South and 
South-Eaft of Barbary unlefs it be reckoned 
a Part of it. 

Zaara come~ next; ifs a Defart Inland 
Country and 111uch unknown. So is Ni­
gritia or the Land of the Negroes which 
lies to the South of Zaara ; as Guinea is 
fituaied in the South of lVigritia. The Tooth 
or Ivory Coa:fl: ~1nd the ff?.gaqua Coafi:, and 
the Gold Coa:fl: are feveral Divilions of Gzd­
nea ,vell known to Mariners~ 

Nubia 
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Nuhia lies Sou hward of Egypt, as Abyj:.. 

Jinia does to the South of Nubia, both nc,..r 
the Coaft of the Red Sea. 

Ethiopt'a has been given as a ge -r 1 
Nan1e to all the Councies that com oJe ~.- "! 

.J. 

South-Ea.ft and South Part of Ajr i c, --t 
leaft, all the Maritime Countries or Co ;· s 
from Guz'nea on the W eftern fide to Ab_yJ1 nz a 
or Mtbia on the Eafi, and fornetimes i: in­
cludes A6yjjinia alfo, which is called the 
L~//er or Inner Ethi'opia. 

In the more Southern Part of Ethiopia 
are the Inland Kingdoms of lvfonomotcj a, 
Monoemunga, &c. On the W eftern Co~_ft 
Congo, Loango, Angola: The E aftern Co~il: 
is Zanguebar and the Mozambique : The 
Southermoft Coafr is inhabited by the Cafres 
and the Hottentots near the Cape of Good 
Hope, who are famous for their Stupidity, 
living in the moft brutal and barbarous 
Manner, as though they had little of human 
Nature in them befide the Shape. 

The chief !flands near Ajrz'ca are the 
large Ifie Madagafcar called the Iile of 
St. La1.vrence that lies toward the Eajlern 
Sea; and on the Weft or North-Weft are 
the fmall Iilands of Cape Verd, the Canary 
Iflands, and the Maderas in the Atlantick 
Sea, vvith others pf letter Note in the 
Ethiopick Sea. 

G 
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The moil: fan1ous R-ivers in Afr-ica are 

the N-ile and the Niger. The N-ile runs 
through all the Eafi:ern Part of the Coun­
try, and e1n pties it felf into the Mediterra­
nean Sea by many Mouths at the Land of 
Egypt. The River Senegal antiently called 
Niger runs through Negr oland into the 
Atlantick Ocean. 

The 1noft remarkable Mountai'ns are thefe, 
( 1.) ]\fount Atlas or the Atlantz'ck Hills in 
the Weft of Barbary, which ,vere f uppofed 
by the Antients to be the higheft in the 
World ; \vhence came the Fable of Atlas 
a Giant bearing the Heavens upon his 
Shoulders. ( 2.) The Mountains of the 
Moon which lie much more Southward to­
ward Monomotapa : And ( 3.) The exceed­
jng high Hill of 'lenerif!, which is among 
the Canary Iflands. 

SECT. XVL 

Of A ivI ERICA and z'ts Dz'vijions. 

' A MERICA is the fourth and lafi 
...L~ ~rter of the World, 'tis divided 
into the Northern and the Southern Parts 
by an Ifihmus or Neck of Land at Darz'en 
or Panama. 

Northern Amerz'ca includes Canada, the 
Englijh E nipz'rc, Old Mexz'co, 1V e10 M exico, 
Flori"da and the Northflrn L and. 

T he 
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The Northern Land contains fome Ifiands 

and Settlements -of European Nations, in 
Hudfor/ s-Bay and other Coafis of Groeizland, 
Greenland, near to the Arcl:ick Circle, but few 
of them are much known_, frequented or in­
habited. 

As for the North W efr .Part of North­
Amer£ca, 'tis utterly unknown whether it 
be Ifland or Continent, whether it may not 
reach thoufands of Miles farther and be joined 
to the North-Eaft Part of Great T'artary. 

Canada or New France lies on the North­
Bafi fide of the River of St. Lawrence, its 
chief Town is ~ebec. 

The Englijh Emp£re in America lies a­
long the Eafiern Coafi fro1n about thirty 
to almofi fifty Degr~es of North Latitude. 

llew England is the chief Province, of 
,vhich .. Boflon ~s the principal Tovyn or 
City. North of New England lies Acade·a, 
fometimes called lv.,.ew Scotland: Its t:hief 
Town was Port Royal, which hath chan­
ged its N arhe to Annapoli"s. Southward of 
New England lie Neriv York, New 'jerfey, 
P eefilvan-ia and Maryland, Vi'rg£n-ia and 
Caroli'na. On the W efi: and North-Weft 
fide of thefe Plantations _ lie large Tracts ot 
Land with many great Lakes in it, wh~te 
various Nations of Savages inhabit. 

Florida comes next iri. courfe to be men..., 
tion' d, i~ border~ E~it ot N ort~-Eaftwarcl 

G 2 on 



8 6 '!'he firjl Principles of Sect. I 6. 
on Caroli'na, and W efi:ward it reaches to the 
River MiJJifippi and beyond it : It is bot1:nd­
ed by the Sea on the South, but there have 
been no very great or remarkable Towns or 
Settlements formed there by the Spaniards, 
who found and na1ned it. 

New Mexico or Nerzv Granada lies Weft 
of Florida poffeft alfo by the Spaniards; 
its chief Town is St. Fe upon the River 
Nort. 

lvlexico or- New Spai"n lies more South, 
it is a large and rich Country, long and un­
even, ftretching from North-weft to South­
eafi: ; and contains many Provinces in it be­
longing to the Spaniards, who have deftroy­
ed Millions of the Natives there. It has 
feveral Towns, of which the chief has the 
Name of Mexico given it. Flori'da and 
Mexico together make a large Bay, which 
js called the Gulf of Florida or the Gulf of 
Mexi'co. This Country reaches down to the 
fmall Neck of land whereby South Ameri­
ca is joined to it. On this N eek of Land 
are Panama on the South fide, and Porto­
/Jello on the North. 

The Southern Part of Ameri'ca is fom~­
·thing like a large Triangle lying in the 
vaft Southern Ocean and almofi: encompafs' d 
by it : On the W efi:ern fide this Ocean is 
called the Pacijick Sea, tecaufe feldom 
vex'd with Storms. 

This 
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This Southern Part of America compre-

~ hends many great Countries, 'Viz. 'Terra 
Firma, Peru, Amazonia, Gu-iana, Brefil, 
Ch-if£, Paraguay, 'I'erra Magellanz'ca, &c. 
The Inland Parts are very much unknown, 
but the greateft Part of the Coafts are pof­
fefs' d by the Inhabitants derived fro1n Spa-in 
and Portugal, who have made various Set­
tlements there. 

The chief Ijlands of Amerz'ca in the North 
are Newfoundland, which is a Triangle ncc:tr 
Acad-ia; then Cuba, Hifpaniola and Ja­
ma-ica, all in the fame Climate with Mexi­
co. The leifer Iiles are called Luca)1es or 
Bahama !Jlands, South-eaft of Florz'de ; 
and the Carz'bbee Iflands Eaftvvard of JI~f­
panz'ola. On the Weit fide of North A-
merz'ca lies a very large 2.nd long Iiland 
called Californz'a, with many little ones 
near it. 

The chief Iiland in South A1nerz'ca is 
Terra Delfuego vvhich lies near the Main 
Land, and thus makes the Straz'ts of Ma­
gellan. There are many others of lefs Ex­
tent and Note, both on the Coaft, and in 
the vaft South-Sea. 
· - The moft noted Rz'vers of North Amerz'ca 
are the great River of St. Lawrence or Canada 
that divides Nerzv England from New France; 
and the River Mijf!ftppi' ,vhere the French 
have made large Settlements. 

0 3 In 



88 'fhe jirjl Principles of Se~. 17 
In South America the t\vo great Rivers 

.are the Amazon with all its Branches> and 
Rio dela Plata or the River of Plate. 

The chief lYlountains are the Apalachin 
Hills in Nortb Ameri'ca> which divide Flo-. 
rida from the more Northern Countries; 
?,nd the Andes in South Ameri'ca, which is a 
long Ridge of Mountains running from the 
South part of Amerz'ca toward the North : 
Travellers fuppofe them to be the higheft 
i,n the World. 

Thus I have defcribed the various Coun­
tries of the Earth in a very brief and i1n'"'! 
perfect manner, f ufficient only to give the 
young ~nd ignorant Reader a Tafi:e of 
Geography, an1 to en~ourage him to purfue 
the Study farther in that excellent Manual 
Gordon's Geogr(l:phical Grammar, or i.r1 V c-
Jumes of larger Size. / 

S E C T. XVII. 
Of the jix~d St{Zrs on tpe I-leavenly Globe~ 

A S the :ferreflri'al Globe ha$ the va­
rious Countri~s, Cities> . Mountains> 

Rivers and Seas drawn upon it : So on th~ 
Celefiz'al Globe are pla.ced the fixed Stars 
exacl:ly accorqing to their Situation in the 
Heavens. 

Yet there is this Difference betv.reen the 
Reprefentations made by the Hearuenly 

· a~1q 
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and thofe made by the Earthly Globe, 
{<Viz.} That the feveral Countries, Rivers 
and Seas are reprefented on the Convex or 
outward Surface of the Earthly Globe, juft 
as they lie naturally on the Convex Surface 
of the Earth : Whereas the Stars naturally 
appear to us in the Concave or inward hol­
low Surface of the Heaven, but they are 
reprefented .. on the Heavenly Globe on the 
Convex Surface of it. Therefore we muft 
fuppofe our Eye to be placed in the Centre 
of the Globe in order to have the Stars and 
Heavens appear to us in their Concavi'ty ancl 
proper Situation. 

Planets and Comets are vulgarly called 
by the general Name of Stars ; but the 
fixed Stars differ from the Planets and the 
Comets in this, that they always keep the 
fame Place or Difi:ance \Vith regard to one 
another; whereas the Planets and Comets 
are perpetually changing their Places and 
Diftances \vith Regard to one another and 
,vith Regard to the fixed Stars. 

They differ alfo in this Refpecl, that the 
fixed Stars generally twinkle, except when 
near the Zenith or feen thro' a Telefcope; 
and they fhoot fprightly Beams like the Sun, 
which is ufually given as a Proof that like 
the Sun they {hine with their O'\Vn Light : 
The Planets have a more calm Afpecl like 
the Moon, and never t\vinkle, which is 

G 4 one 
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one Argument among many others that 
they derive their Light from the Sun, and 
iliine only by reflection. 

For our better Acquaintance with the 
fixed Stars, Aftronorners have reduced them 
to certain Conflellati'ons. This we have 
iliewn already in the fecond Section, con .. 
cerning thofe Stars that lie in the Zodi'ack, 
·vvhich are reduced to I 2 Conftellations and 
called the twelve Signs, (viz.) Aries or the 
RaIT., 'l'aurus or the Bull, Gemz"ni or the 
Tvvins, & c. the reft of the Stars are di.fiin­
guiilied into the Northern and Southern 
Con.fiellations, as lying North or South of 
the Zodiack or Ecliptick. 

'The Northern Conflellations were thus 
framed by t 1e Antients, Urfa Minor or 
the li ttle Bear, in \Vhofe Tail is the Pole 
Star, Urfa Major or the great Bear, Draco 
or the Dragon, Cepheus w hof e Feet are 

ju.fr at the N orth Pole : Cajjiopeia and her 
Chair, Andromeda, the Northern 'I'riangle, 
P n:feus v1ith M edufa's Head, Auriga or 
the Charioteer, Bootes or the I-Iunter, who 
is fometimes called Arcturus or the Bear­
keeper, Corona Borealis or the Northern 
Cro,~Tn, Engcnaji ~or Hercules K.neeling, 
Lyra or the Hd.rp> Cygnus or the Swan»­
P egqfu~ or the great flying Horfe, E quuleus 
Qr Equiculus the little Horfe's Head 
D elj'hinus or L~e Dolpt~in, Sagitta or the 

Arro1v, 
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Arrow, Aquila or the Eagle, which fome 
call the Vultur, Serp~ns or the Serpent> and 
Serpentarius the Man who holds it. 
- To thefe 21 Northern Conftellations·were 
afterwards added Antinous at the Equator 
next to theEagle, Cor Caroli or King Charles's 
Heart a fingle Star South of the Great Bear's 
Tail, and Berenice's Hair, a few [mall Stars 
South of Charles's Heart, &c. 

The Southern Conflellations known to 
the Antients are Cetus the Whale, and the 
River Eridanus Lepus the Hare, the glori­
ous Confiellation of Orion with his Girdle, 
Sword, and Shield, Sirius or the great Dog, 
Canz'cula_ or the little Dog, Hydra or a large 
Serpent, the Ship Argo, Crater or the two 
handed Cup, Corvus the Crow, or the Ra­
ven, Centaurus or the Half-Man Half-Horfe, 
Lupus or the Wolf, Ara or the Altar, Co­
rona Auflralis or Southern Crown, Pijci's 
Notz'us or the Southern Fiih. 

To thefe 1 5 there have been added r 2 

other Conftellations made up of the fixed 
Stars toward the South Pole which are ne­
ver vifible to us in Britaz'n, and therefore 
I fhall not mention them. 

Afi:ronomers have framed fome leffer Con.;. 
flellations which are contained in the great­
er, as the Plez'ades or the Seven Stars, and 
the Hyades in 'Taurus or the Bull : Capel/a 
or the G .at> i ~ whid' is, a very bright' Star\ 

. {-o 



92 '!'he ftrjl Principles of Sect. 17. 
fo called, in the Arms of Auriga or the Cha­
rioteer: the Manger and Ajfes in the Crab, 
which indeed is nothing but a bright Spot 
compofed of a Multitude of fmall Stars : 
Charles's Waz'n which are feven bright Stars 
in the Rump and Tail of the Great Bear, 
three of which in the Tail refemble the 
Ho1fes, and the other four, c, d, b, r, a 
Square Cart : See Figure XXX. The two 
hindmofi: Stars in the Cart, ( vz'z.) b and r 
are called the Poz'nters, becaufe they point 
to the North Pole p. 

Befides thefe there are feveral other fmal­
ler Stars fcattered up and do,vn in the 
Heavens, which are not reduced to any of 
the Conflellat,,'ons ; though of late Years 
H evelt'us a great A{honomer has made 
Conflellatz'ons of them which are defcribed 
upon fome modern Globes. 

The fixed Stars are of different Sizes, and 
are divided into thofe of the firjt , fecond, 
th-ird, fourth, ftji:h and jixth Magnitudes. 

There are but a few Stars of the ftrjl 
and fecond Magnitude, and many of them 
have remarkable Names given to them, as 
the Ram's ]lead, Aldebaran or the Bull's 
Eye, Capella or the Goat, the three Stars 
in Orion' s Girdle, the Lz'on' s Heart, Deneb 
or the Lion's Tail, Regel the Star in Orz'OJls 
Left Foot, Sp£ca Vz'rgz'ni's, which is an Ear 
of Corn in the Virgin's Hand, Hydra's H eart, 

the 
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the Scorpion's Heart, the Eagle or Vultur 's 
Heart, Ala Pegaji or the Horfe's Wing, 
Fomahant a large Star in the Southern Fijhes 
Mouth near Aquari"us, the Pole Star in the 
Li"ttle Bear's 'rail, &c. See more in the 
Table of fixed Stars at the End of this Book. 

Some remarkable Stars are called by the 
Name of the Confiellation in which they 
are, as the Great Dog, the Little D og> 
Lyra or the Harp, Arclurus the Bear-keeper> 
Capella the Goat, & c. 

As the Globe of the Earth with all the 
Lands and Seas defcribed on a Terrefi:rial 
Sphere is r~prefented on Maps, fo the Ce­
lefi:ial Sphere with all the fixed Stars is 
often reprefented on t rzvo Cf'ables or Plani-
jpheres1 projected, one on the Plane of the 
Equator ,vith the two Poles of the World 
in their Centres; and the qther on thePbne < f 
the Ecliptic with the Poles of the Ecliptic in 
their Centres *. 

Note, This fort of Projections has f ome­
tim~s been furni{bed )Vith fome little Ap­
pendices which 4re moveable, and makes 
an Jnfirumept called a NoBurnal to take the 
Bour of the Night, and perform many other. 
Aftronomical Problems by the Stars. 

It is hardly neccffary to fay th· t the 
Stars are fuppofed to keep their conftant 

------------------.•-
* Mr. Senex at the Globe over-againH ~t. Dm:jlan's in 

Fleet jlreet , has lately printed the belt that ever were: in lng-
1 p,hd, or perhaps in any Country . 

Revo-
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Revolution ortce in twenty four Hours 
by Day as ,vell as by Night : But the 
Day Light conceals them from our 
Eyes. 

The Sun in its Annual Courfe moving 
frorn Weil: to Eaft through all the Si'gns of 
the Zod-iack hides all thofe Stars fron1 our 
Sight which are near its own Light or 
Place in the Heavens ; and therefore at fe­
veral Seafons of the Year you fee different 
Stars or Conftellations rifi.ng or fetting, or 
upon the ]\1eridian at every Hour of the 
Night : And as the Sun goes onward daily 
and monthly toward the Eail:, the Eaflern 
Conjlellations co1ne daily and monthly with­
in the Reach of the Sun Beams and are con­
cealed thereby, which is called their Settz'ng· 
Helz'acally. And the Wejtern Conflellations 
hereby getting farther off from the Sun 
Beams are made vifi.ble to us, which is called 
Riji,ng Hcli'acally. 

Thus, as I intimated before, we may 
eafi.ly find what Stars W'ill be upon the Me­
ridian every Midnight by confi.dering in 
what Sign the Sun is, and in what Degree 
of that Sign ; for the Sun with the Stars 
that are near it being upon the .Aferi'dz'an at 
Noon, the Stars that are directly oppofi.te 
to the1n in the Heavens will be upon thr 
Merz'dian that Day at Midnight. And by 
the fame l\1eans if ;y-ou obferve \vhat Stai-s 

are 
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are upon the Mer£dian at Mz"dnight, you 
eafily infer the Sun is in the oppofite Point 
of the Heavens at Mi'dnoon. . 

Here it fhould not be forgotten that there 
is a broad uneven Path in com palling the 
Heavens palling near the North Pole which 
is brighter than the reft of the Sky, and 
may be beft feen in the darkeft Night; this 
is called the Mz'lky Way, which later Philo­
fophers have found by their Telefcopes to 
be formed by the mingled Rays of innu­
merable [mall Stars. 'Tis to the fame Caufe 
that f ome other bright Spots in the Sky 
(tho' not all) are afcribed which appear to 
us like whitiih Clouds in Midnight Dark­
nefs. 

S E C T. XVIII. 
OJ.c the Planets and Comets. 

T HOUGH the Planets and Comets 
are never painted upon the Globe be­

caufe they have no certain Place, yet 'tis 
neceffary here to make f ome mention of 
them ; fince they are Stars much nearer to 
us than the fixed Stars are, and ,ve know 
much more of the1n. 

The Planets are in themfelves huge dark 
Bodies ,¥hich receive their Light from the 
Sun, and reflect it back to us. They are 
called Planets from a Greek Word which 

4 fignifies 
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fignifies Wanderers, becaufe they are always 
changing their Places in the Heavens, both 
'\vith regard to the fixed Stars and with re­
gard to one another. 

The Planets are placed at very different 
Diftances from the Centre of our World, 
(whether that be the Earth or the Sun) and 
they make their various Revolutions thro' 
the twelve Signs of the Zodiack in different 
Periods of T ime. 

Saturn 
Jup,ter 
.ft1nrs 

in 29 Years and 167 Days, i.e. about 24 V/ eeks. 
in 11 -- 314 ---- 45-­
in I --- 321 -- 46--

Earth or Sun in I --- o ---- o ------
FouJs in o --- z 2 4 ---- 3 z ----:.. 
1,vlercury 1n o --- 87 ---- 12i------
.1.1ioo'1 m o --- 27} ---- 4 --

As the E cli'pti'ck Line is the Orbit or An­
nual Path of the Earth or Sun, fo each 
Planet has its proper Orbit, vvhofe Plane 
differs f ome few D egrees from the Plane of 
.the Orbit of the Sun, and to a Spectator's 
Eye placed in the Centre ,vould interfecr or 
cut the Sun's Orbit at t\VO oppofite Points 
or Nodes. N ovv the Diftan~e of a Planet 
from the Ecliptick, meafured by an Arch 
perpendicular to the Ecli ptick, is the Lati'­
tude of that Planet as before. 

To reprefent this as in Figure XL you 
may imagine as many Hoops as there are Pla­
nets thruft through with {everd ftrai t Wz'res, 
and thereby joi,n' d in. different Places to the 

·· lioov 
.A. 
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Hoop that reprefents the Plane of the Eclip­
ti'ck., £. e. the Sun's or Earth's Orbit ; and 
then let thofe Hoops be turn' d more or lefs 
obliquely from the Plane of the Eclt'ptick: 
For all the feveral Orbits or Paths of the 
Planets do not crofs or interfect .the Eclip­
ti'ck or Sun's Path in the fame Point, nor 
at the fame Angles: But their Nodes or In­
terf ecl:ions of the Edi ptick are ii1 different 
Parts of the Ecl£pt£ck, and alfo make diffe-
rent Angles with it. . 

Among the feveral Ufes of obferving the 
Latitude of a Planet, fee one very neceifary 
in Problem XXXVII. 

The Comets were by Arijlotle and his Fol­
lowers fuppofed to be a fort of Meteors or 
Fires formed in the Sky below the Moon 
continuing for f ome Months and then vaniili­
ing again. But by later Afi:ronomers they 
have been found to be dark Bodies like the 
Planets, moving through the Heavens with­
out any Regard to the Eclipt-ick, but in very 
different Orbits, which are fuppofed to be 
Ellipfes or Ovals of prodigious Length, and 
returning at various Periods of feveral 
fcores or hundreds of Years. Tho' it muft 
be confefs'd, thofeParts of theirOrbitswhich 
are within the Reach of our Sight are fo 
very inconfiderable Parts of the vaft Ovals 
they are faid to defcribe, that it has been 
much doubted-> ,vhether the Lines they de-

fcribe 
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fcribe in their Motion be not P arabolical, 
or fome other infinite Curve; and thus whe­
ther the Comets themfelves are not wander­
-ing Stars that have loft all regular Revolu­
tion, and perhaps have no fettled Periods 
at all and may never return again : But 
Comets appear fo feldom that they have fcarce 
given the nice Enquirers of thefe la:fl: Ages 
fufficient Opportunity to obferve or calculate 
their Motions with fuch an abfolute Cer­
tainty as could be wiihed. 

Thus I have finiihed the fpeculative Part 
of this Dif courf e which contains the Rudi­
ments or firfl Prz'nciples of A/lronomy : It 
is called the Spherical Part, becaufe it treats 
of the Doclrine and Ufe of the Sphere ; and 
I have concluded therein the general Part 
of Geography, and given a flight Survey of 
the particular Divifions of the Earth. 

'Tis inde~d the Second or Jpecial Part of 
Geography that treats properly of thefe par­
-ticular Divifions of the Earth which I have 
but flightly run over, and in a much larger 
manner enumerates not only all the King­
doms, States, and Governments of the World,. 
but alfo gives fo1ne Account of their Man­
ners, Temper, Religion, Traffick, .I\1anu­
facrures, Occupations, &c. It alfo defcribes 
the various Towns and Villages, the larger 
and leifer Mountains, Rivers, F orefts, the 
feveral Products of every Country, the Birds, 

Beafts, 
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Beafts, Infects, Fillies, Plants, Herbs, the 
Soil, Minerals, Metals, and all Rarities of 
Art and Nature : It relates alfo the various 
antient and modern Names of the Nations, 
Cities, Towns, Rivers, Hlands, & c. What 
remarkable Occurrences of Battles, Victo­
ries, Famine, Defolations, Prodigies, & c~ 
has happen'd in every N ·_tion, and v1hat ... 
foever has rendered it worthy of publick 
Notice in the World. 

There are many Books extant in the 
World on this Subject ; fome of le!fer fize; 
fuch as Gordon's Geographical Grammar, 
Chamberlai'n's Geography; and larger, (viz.) 
Morden's Geography Reflijied, in ~rto, 
Th~faurus Geographicus, Moll's Geography in 
Folio, &c. 

The Second or Special Part of A.flrono­
my is called the Theory of the HEa'Vens, or 
the Sun and Planets, which will lead us 
into the Knowledge of a thoufand beau..:. 
tiful and entertaining Truths concerning 
the Syftem of the World, the various Ap­
pearances of the Heavenly Bodies, and the 
Reafons of thofe Appearances, ('Viz.) a 
1nore particular and exact Account of the 
Day and Night, and of the feveral Sea ... 
fons of the Year, Spring, Summer, Autumn 
and Wi'nter, of the Length and Shortnefs , 
of the Days: Why in the Winter the Sun is 
nearer to us t .. an it is in the Summer, and 

H why 
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why the Winter H alf-year is feven or eight 
D ays jhorter than the Summer Half-year : 
W hence come the Eclz'pfes of the Sun and 
Moon, both total and pq.rtial; why the lvfoon 
is only eclipfed when ihe is Full, and the Sun 
only ,vhen .lhe is New: Whence proceed 
the different Phafes ~l the Moon, as the 
N ew or Horned Moon, the Ha!f-Moon, the 
Full, & c. Why the two lower Planets Mer­
cury and Fenus always keep near the Sun, 
and never n1ove fo f r as two whole Signs 
from it : Why Venus is horned, halved and 
full as the Moon is : Why the three fupe­
rior Planets J~ars, J upz'ter and Saturn appear 
at all Difta.nces from the Sun, and are fome­
times quite oppofite to it : Why both the 
upper and fo,wer P lanets fometimes appear 
fwifter, fometi1nes flower: Why they feem 
f om eti1nes to move directly or forward, 
f 01n etimes retrograde or backward, f ome­
ti1nes are -fiationary or feem to ftand fiill : 
Why they are fon1etin1es nearer to the 
E arth, Vlhich is called their Perz'geum, 
and fomptimes farther from the E arth, 
which is called their .AjJogeum, and by this 
n1eans appear greater or lefs. Why they 
are nigher to or farther fron1 the Sun, ,vhich 
is called their Perihdion and Aphelion ; 
and in ,vhat P ·- rt of their Orbits th is Dif­
ference falls out : Ho,v it co1nes to pafs 
that they f< em higher in the .Horizon than 

really 
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really they are by Re.fr·acfz'on, and ho v again 
they feem lower than they really are by the 
Parallax. 

In this Part of A.flronomy 'tis proper al­
f o to ihew the different Schemes or Hypo­
thefes that have been invented to folve or 
explain all thefe Appearances of the Hea­
venly Bodies. Here the Ptolema-ick or an­
tient Syftem iliould have the firft Place, to 
reprefent how the Antients placed the Earth 
i"n the Centre of the World, and fuppofed 
the Sun to 1nove round it amongft the 
other Planets as it appears to the vulgar 
Eye; and what tedious and bungling Work 
they made by their Contrivance of folt'd 
tranjparent Spheres of different Thickneffes, 
placed in Eccentrick Order and affifi:ed by 
their little EpicJcles: What infinite Em­
bara.ffments and Difficulties attend this rude 
and ill adjufi:ed Contrivance, and how im­
poffible it is to folve all th~ Appearances 
of Nature by this Hypothefzs. 

Then the Modern or Copernican Sche1ne 
fhould be reprefented, which makes the 
Heaven all void__, or at le'1;i1: filled only ,vith 
very fine Ethereal Matter; which places,. 
the Sun in the Centre of our World ~rith 
all the Planets whirling round it; which 
makes the Earth a Planet, turning daily 
round its o,vn Axis (which is the Axis of 
the Equator) to form Day and Night; 

, H 2 and 
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and alfo carried yearly round the Sun in the 
Ecliptick betvveen the Orbits of Venus and 
Mars to fonn Summer and ,v-inter. This 
Scheme alfo 1nakes the lvfoon a Secondary 
P Janet rolling fWnthly round the Earth, 
and carried with it in its yearly Courfe round 
the Sun, whereby all the variety cf Ap­
pearances of the Sun and Moon and of all 
the Planets, as well as the D ifferences of 
Day and Night, Summer and Winter, are 
refolv'd and explain'd v1ith the greatefi E afe, 
and in the n1ofi natural and fimple Manner. 

Here alfo it fhould be ilievvn that as 
the M oon is hut a Secondary Planet, be­
caufe it moves round the Earth which is 
it felf a Planet: So Jupiter which n1oves 
round the Sun has alfo }our Secondary Pla­
nets or M oons 1noving round it, which are 
fometin1es called his Satelhtes or Life­
Guards. Saturn alfo has jive f uch Mooons, 
all which keep their certain Periodical Re­
voletions : And befide thefe, Saturn is in­
con1paffed ~ ith a large Flat Rz'ng 2 1 ooo 
Miles broad, whofe Edges ftand inward to­
~1ard the Globe of Saturn, (like a wooden 
Horizon· round a Globe) at about 21 ooo 
Miles difia 1ce fron1 it, which is the moft 
amazing A pearance among all the hea­
venly Bodies: But thefe Secondary Planets 
which belong to Jupiter and Saturn to­
gether with this admirable Ring are vifible 

only 
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only by the Affifiance of Telefcopes: And 
yet Mathematicians are arrived at fo great 
an Exactnefs in adjufiing the Periods and 
Difiances of thefe Secondary Planets, that 
by the Motions and Ecli pfes of the Moons 
of .'Jupiter they find not only the true 
Svviftnefs of the Motion of Light or Sun­
bean1s ; but they find alf o the Difference 
oj' Lonzitude bet\veen two Places on the 
Earth. 

It may be manifefl:ed here alfo that fe­
ver:11 of the Planets have their Revolutz'ons 
round their own Axz's in certain Periods of 
Time, as the Earth has in 24 Hours; and 
that they are vafr bulky dark Bodies, fome 
of them much bigger than our Earth, and 
confequently fitted for the d,velling of 
fome Creatures ; fo that 'tis probable they 
are all Habz'table Worlds fi1rniilied with rich 
Variety of Inhabitants to the Praife of their 
great Creator. Nor is there wanting 
fame Proof of this from the Scripture it 
felf. For when the Prophet Jfaz'ah tells us, 
that God who forrhcd the Earth created z't 
not z'n vaz'n, becaufe he formed it to be 
inhabited, Ifa. xlv. 18. He thereby infinu­
ates, that had fuch a Globe as the Earth ne­
'Ver been. inhabited, it had been created in 
vain. Now the fame Way of Reaf oning . 
may be apply' d to the other Planetary 
lYorlds, fome of which are fo 1nuch big-

H 3 ~er 
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ger than the Earth is, and their Situations 
and Mot' ons feem to render them as con­
venient Dwellings for Creatures of f ome 
Animal and Intel1 ecrual Kind. 

Many of thefe things have been perform­
ed by ingenious Men with great Exacrnefs 
for the U [~ of Perf ons learned in the Ma­
ttematicks ; but I know not any iliort, 
plain and intelligible Account of them fit­
ted. for the U fe of the unlearned World, 
except among Dr. Wells's Volumes intitled 
Matlematicks for a young Gentleman : Yet 
I perfuade my felf that fome Parts of it 
might be performed ,¥ith greater Eafe and 
Cle""rnefs in a more natural Method, and 
to n1uch greater Perfection, if fome Per'."' 
f on of peculi' r Skill in thefe Sciences and 
of equal Condefcenfion would undertake 
the Work. 

S E C T. XIX. 
Problems relating to Geography and Aflro-

nomy to be Jerformed by the Globe. 

A S 'I'heorems in Mathematick Science 
are certain Propofitions declaring 

fome Mathematz'cal 'I'ruth : So a Probleni 
is a Matlcmatical ~e)Hon propofed to be 
refolved, or fome Pracfz'ce to be performed. 

Becaufe this Problematz'ck Part will re­
.quire the recollection of a great many 

things 
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things in the former Seetions, I think it 
may not be improper to give a £hart f um­
mary of Drjinitz'ons of· the chief Subjeets 
of Difcourfe in the Doclrine of the Sphere, 
and fet them in one View. 

D E F I N I T I O N S. 
The Latitude of a Place on the Earthly 

Globe, is the Diftance of the Zenith of 
that Place from the Equator toward the 
North or South Pole meafured by the De­
grees of the Meridian. 

The Elevatz'on of the Pole is the Height 
of the Pole above the Horizon of that 
Place meafured on the Meridian : And it 
is _always the fame Number of Degrees as 
the Latitude. 

The Longitude of a Place is the Difl:ance 
of it toward the Eaft or Weft from fome 
firfl: Meridian, and 'tis meafur'd on- the 
Equator. 

The Decli'nation of the Sun or any Star 
or Planet is its Difl:ance Northward or 
Southward from the Equator meafured on 
the lVIeridian. 'Tis the fame thing as La- · 
ti'tude on the Earthly Globe. 

The Right Afcenfion of the Sun is its 
Difl:ance from that Meridian that cuts the 
Point Aries meafured Eafl:ward on the E­
quator ; 'tis much the fa1ne with Longitude 
on the Earthly Globe. · 

H 4 The 
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The Hour of the Sun is its Difl:ance from 

Noon or the Meridian of the Place mea­
fured on the Equator by I 5 Degrees, for 
every I 5 Degrees on the Equator n1ake an 
Hour. Or it may be reckon' d from the 
oppofite l\1eridian or Midnight. 

]Vote, The Right Afce1yion is reckon'd 
either in Degrees or in Hours. 

The Latitude of a Star or Planet is its 
Diftance N ortlnvard or Southward from the 
Ecliptick : Note, The Sun has no Latitude 
becaufe 'tis ahvays in the Ecliptick. 

The Longz'tude of the Sun or Star is its 
Difiaece from the Point Ari'es E afiward 
meafured on the Ecliptick. But with re­
gard to the un or a Planet, this is ufually 
called the Place of the Sun or Planet for 
any particular Day, i'. e. its Place in · the 
Zodz'ack, or the Degree of 'the Sign in 
which it is at that Time. 

The Alti'tude or llei'ght of the Sun or a 
Star is its Difi:ance frcm and <lbove the 
Horizon, ~eaf ured 0~1 the ~adrant of 
Altitudes. 

' . 

The Deprd]ion of the Sun or Star is its 
Diftance from and be1ow the Horizon. 

The Azhnuth of the S n or a St2.r is its 
Di:CT::ance from the Cardinal Points of £ , fi, 
W efi:, North or South, meaf ured on tl e 
Horizon. 

The Sun or Stars Meri'dian Altz'tude is 
its 
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its Altitude or Height when 'tis on the Me­
ridian or at the South. 

The Vertical Altitude of the Sun is ufed 
by fome Writers for its Height above the 
Horizon when it is in the Azi1nuth or V cr­
tical Circle of Eaft or Weft. But the Sun 
is £ id to be Vert£cal at any Place when 'ti 
in the Zenith of that Place at Noon. 

The Amplitude of the Sun or Star is its 
Azimuth or Diftance fro1n Eafi or Weft at 
rifing or fetting. 

The Afcenfwnal D~ffercnce is the Time 
of the Sun or Star's rifing or fetting before 
or after fix a Clock: Or it is the D iffc rence 
between the Sun or Star 's femidiurnal Arc 
and a ~drant or 90 Degrees, as fome Per­
fons exprefs it, becaufe 90 Degrees or a~­
drant reaches from 6 a Clock to 12. 

PR OB LEM S. 

Problem I. To find the Long£tude and La­
titude of anj Place on the Earthly Globe. 

Turn the Globe about till the Place come 
juft under the fide of the brazen Meridian 
on \vhich the Figures are, vvhich is. called 
its Graduated Edge, then the Degree n1arked 
on tLe Meridian j uft over the Place iliews 
the Latitude either North or South : And 
the Globe fo ftanding, that Degree of 
the Equator which is cut by the Me­
ridian iliews the true Longitude of the 

Place. 
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Place. · So London will appear to have 51 ½ 
Degrees of N·orth Latitude, and near I 8 
Degrees of Longitude, counting the firft 
Meridian at 'l'enerijf. So Rome h s 4 I ¾ 
Degrees of North Latitude, and about I 3 
Degrees ofLongit de Eafiward from London, 
or aln1oft 3 I Degrees from 'l'eneriff. 

Problem II. 'The Longitude or Latitude 
ef any Place being gz'cz_,en, ho1.v to find that 
Place on a Globe or Map. 

If only the Latz'tude- of a Place be giyen, 
the Place it felf may be eafily found by 
cafi:ing your Eye Eaftward and \V efi:ward 
along that Parallel of Latitude in that Part 
of the World where it lies, and the Place 
(if it be marked on the Globe) \vill foon 
appear. 

If the Longi'tude only were given, guide 
your Eye along that Meridian Northward or 
Southward, and you will quickly fee it. 

But if both Longi'tude and Lati'tude be 
given then the Place is immediately found, 
for where the given Lz'ne of Longi'tude or 
Meridian cuts the given Li'ne of Latitude, 
there is the Place required. Thefe t,vo 
Problems alfo may be practifed on a Map as 
well as on a Glope, 

Problem III. Cf'o find the Diflance of any 
two Places on the Earth!J Globe, or two Stars 
~n the Heavenl/. Here 
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Here let it be noted that a Degree of 
the Meridian or of the Equator, or of any 
great Circle on the Earthly Globe is found 
by Meafure to be 69 ¼ or 70 Englijh Miles : 
See Prob. XII. Sect. XX. Tho' Geographers 
many times count 60 Geographical Miles to 
a Degree, making them the fame ,vith the 
Minutes of a Degree for the greater Eafe in 
Con1putation. 

Let it be noted alfo, that all the Degrees 
on the Meridians or Lines of Longitude 
on the Globe are equal, becaufe all thofe 
Lines are great Circles ; but in the Parallels 
of Latitude, the farther you go from the 
Equator the Circle grows lefs and lefs, 
and confequently the Degrees of thofe Cir­
cles are lefs alf o : A.nd therefore if two 
diilant Places are either both on the Eauator _,_ 

or have the fame Meridian, the Number of 
the Degrees of their Difiance on the Equa­
tor or on the Meridian being reduced to 
Miles thews you their true Diftance : But 
if the two Places are not both on the E­
qu ator nor on the fame Meridi'an, you mu.ft 
find their true Difiance by the following 
Method. 

To perform this thi'rd Probletn lay the 
~drant of Altitude from one Place to 
the other, and that will thew the Number 
of Degrees of Diftance, which being mul­
tiplied by 60 Geographical Miles, or by 

7Q 



r 1 o The jitft Principles of Sea. 1 9. · 
70 Englijh Mi'les will give the Difi:ancc 
fought. 

Or you may take the Difiance bet\veen the 
tvvo Places with a pair of Con1paifes and 
meafure it upon the Equator, which fhews 
the Difiance in Degrees, and then reduce 
them to Miles. 

The ~drant of Altitudes or a pair of 
Co1npaifes in the fame Manner will ibew 
the Diftance of any two Stars on the Hea­
venly Globe ( vz'z.) in Degrees, but not in 
Miles. 

Obferve here, that though thefe Methods 
will .find the true Diftance of Places on the 
Globe, yet on a Map the fame Methods are 
ufelefs; becaufe in Maps or plane Surfaces 
the Degrees of Longitude marked on tLe 
fame para1lel of Latitude are unequal, and 
f o the· Degrees of Latitude marked on the 
fame Meridian are often uneqt al. . ( See the 
XI. Seclt'on concerning Maps.) The only 
way therefore of meafuring Diftances on a 
Map is to meafure the number of Degree~ 
on the neareft correfpondent Line of Lon­
gitude or Latitude, and apply that to the 
Diftance required, which after 411 is but an 
uncertain Account, 

Problem IV. 'l'o find the Antreci, Peri­
ceci and Antipodes of any Place given, fup­
pofe of London. 

Bring 
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Bring London to the Meridian, obferve 
its Latitude Northward, then reckon fo 
1nany Degrees on the Meridian from the 
Equator Southward, and it ihews the Place 
of the Anttec£. 

Keep London under the Meridian, fet the 
Hour Index or Pointer on the Dial at the 
Pole to the upper 12 \.vhich is 12 a Clock at 
Noon, turn the Globe about till the Index 
point to 12 at Midnight, and the Place that 
,vill be under the fame Degree of the Me­
ridian where London was ihews \.vhere the 
P eriteci dwell. 

The Globe fo fianding, count the fam~ 
Degrees of Latitude from the Meridian 
Southward and that will ihew who are the 
Antipodes to London. 

Problem V. Any Place bez"ng gz"ven t, 
find all thqfe Places wh£ch have the Jame 
Hour of the Day wi"th that in the g£ven 
Place. 

All the Places that have the Jame Longi­
tude have the fame Hour. Bring the given 
Place therefore to the Brazen Meridian, and 
obferve what Places are then exactly under 
the graduated Edge of that Meridian, for 
the People in thofe Places have the fame. 
Hour, and their 1-Iabitation has the fame 
Longitude. 

Problem VI. 
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Problen1 VI. Any Place being gi'ven (fup­

pofe Parz's) to find all thofl Places i'n the 
World 11.Jhich have the Jame Lati'tude, and 
confequently have their Days and Nights of 
the Jame Length. 

Bring Paris to the Meridian, and you :find 
it near 49 Degrees Nor-th Lati'tude. Turn 
the Globe all round, and all thofe Places 
which pafs under the 49th Degree of the 
Meridian have the fame Latitude with Paris~ 
and the Pole is jufi as much elevated above 
their Horizon, viz. 49 Degrees. 

Problem VI. To reflify the Globe accord­
ing to the Latitude of any given Place. 

E evate .the proper Pole ( ,V"hether it be 
North or South) fo far above the Horizon 

. as is the Lati'tude of the Place pro po fed ; 
this is done by moving the Pole of the Globe 
u pw· rd from the Horizon counting by the 
Degrees of the under part of the Meridian,, 
which begin to be numbered from the Pole; 
thus for London you mufl: raife the Pole 
5 I½ Degrees above the Horizon. 

Then while London fiands under the 
Meridian, the true and real Situation of it 
.is exactly reprefented on the Globe with iti 
proper Horizon : For London is by this . 
means placed in the Zenith, or on the very 
Top of the Globe, at 90 Degrees Diftance 
from the Horizon every Way; and thus the 

Zenith 
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Zenith is as high above the Equator on th 
South fide as the Pole is aborve the Horizon· 
on the North fide. 

To render . this Reprefentation of the Si ... 
tuation of any Place yet more perfecti, 'ti's 
a ufeful thing to have a fmall Mariner's 
_Compafs at Hand with the Needle touch' d 
with a Loadftone, to iliew which are the 
North or South Point~ of the real Hori'zon, 
and then, as near as you can, fet the Brazen 
Meridian of the Globe exaltly North and 
South. 

Thus the Wooden Horizon will be a perfect: 
Parallel to the real Hori'zon, the brazen 
Meri'dian to the real Meridian, the Equator, 
the Eclz'pti'ck and all the /~/fer Ci'rcles, and 
the P oints on the Globe will reprefent thofe 
Circles and Points on the Earth or in the 
Heavens, in their proper Pofition. 

Problem VIII. 'I'he Hour bei"ng gjven in 
any .Place ( as at London) to find what Hour 
it is £-n any other part of the World. 

Reltify the Globe for London, bring the 
City London to the fide of the Meridian 
·where the Degrees are marked; then fix 
the Index of the Dial-plate to the Hour / 
given, ( fuppofe four a Clock in the After­
.noon) this being done turn the Globe and 
bring any Places fucceffively to the M eri­
dian, then the Index or Hour Pointer "\vill 
2 ' !hew 
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fhew the true Hour at the Place required. 
Thus when it is four a Clock in the After­
noon at London it is almoft five at Rome, 
near fix at Conflant-inople, 'tis almoft half an 
Hour paft nine at Night at Fort St. George 
in the Eajl-Indies, 'tis near Midnight at 
Peki'n in China, 'tis eleven a Clock in the 
Morning at Jama-ica, and a little paft Noon 
at Barbadoes. 

Problem IX. 'I'o rec!ify the Globe for the 
Zeni'th. 

After the former Rectification for the La­
-Ji°tude of the Place, faften the Edge of the 
Nut of the ~drant of Altitude on its gra­
duated fide at the proper Degree of Latitude 
on the graduated fide of the brazen Meri­
dian, and that will. reprefent the Z enz'th oj' 
that Place in the Heavens. 

The ~drant of Altitude being thus 
fail:ened ferves to meafure the Sun or Star''s 
Altitude above the Horizon, and the Sun 
or Star's Az-imuth; and it has been (ome­
times ( though erroneouily) ufed to £hew the 
Beari'ng of one Place to another, · as in the 
following Problem. 

Problem X. Any fcwo Places bez'ng gz''Ven 1 

to }ind the Bearing from one to the other, 
£. e. at what Point of the Compafs the one 
lies in refpecr to the other. 

The 
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The common ,iVay whereby feveral Wri­
ters have folved this Problem is this. Rec-­
tify the Globe both for the L~titude and 
for the Zenith of one of thofe Places, and 
bring that Place to the Zenith. Then bring 
down the Edge of the Q£adrant of Altitude 
to the other Place, and the End of the ~­
drant £hall cut the Horizon in the true Point 
of the Compafs, and ilie,v ho'N the one 
bears to the other. So if you rectify the 
Globe for the Latitude and Zenith of Bar­
badoes,. you will find that Cape Fz'nijlerre 
in Spain, and Azqff in lvlufcovy both lie in 
a direct Line North-eafl from Barbadoes, 
according to this Practice. 

But here let it be noted that though ac­
cording to this fort of meafuring they both 
lie North-eafl from Barbadoes, yet they don't 
.lie North-eafl of one another ; for if you 
rectify the Globe for the Latitude and Ze­
nith of Cape P-iniflerre you vvill find Azojf 
lies near Eafl-North-eqft from Cape Fz'n£-

jlerre, or more than t,¥0 Points of the Com­
pafs, (£. e. more than 22½ Degrees) different 
from the North-eqft. 

And if a Sailor or Traveller vvho is at 
Barbadoes fhould every League or Mile of 
his W ay, by obferving the Compafs, frill 
make tovvard the North-eafl, he would 
come fooner to the Hebrides or W eflern 
Scots Iflands than to Azqff, or even to 
Cape Fz'niflerre. But the Courfe that he mufi: 

I really-
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really freer to co1ne to Cape F£ni.flerre is near 
North-eafl and by Ea.ft: And if he could 
fail all the way clear to Azojf from Barba­
does he mufl: fleer fiill much more to the Eafl­
ward: All which things fhew the mifi:ake 
of folving this Problem in this manner. 

Perhaps this may be made yet plainer t9 
a Learner if we name two Places which lie 
under the fame parallel of Latitude, ( vz'z.) 
Madrid in Spaz'n, and P ekz'n in China, La­
titude 40. Now thefe mu.fl: always bear 
directly Eafl: and Weft from each other. 
But if you bring ]v1adr£d to the Zenith, and 
having fix' d there your ~adrant of Alti­
tude, you bend it do,:vn to the Horizon, it 
will not follow the Courfe of the 40th Pa­
rallel of Latitude and lead your Eye to Pe­
kin, but to much more Southern Places ve­
ry far difi:ant from Pekz'n, and which have 
a very different Bearing, ('vz'z.) to the If1e 
of Ceylon, &c. 

Upon this Account the befl: Writers call 
that the Angle of. Pefi,tion betv,een two 
Plac~s, which is found by the ~drant of. 
Altitude thus fix' d at the Zenith of any 
Place, and drawn down to the Horizon : 
But they defcribe the Rhumb or Courfe of 
Bearing from one Place to the other in a 
different manner, ('vz'z.) It is that Point of 
the Compafs toward whz'ch any Perfon mufl 
conjlantly fa£! or travel £n order to arrz've at 
the dijlant Place given. And without all 

4 · doubt 
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doubt this is the rnoft juft and exci_ct Account 
of Things. 

Now in order to find this, 't;s fufficient 
for a Learner to know that if any one of 
the Lines drawn from the Points of the Ma­
riner's Compafs marked on the Globe, ( which 
are called Rhumb Lz'nes) paifes through both 
Places, that Line fhews the Courfe or BPar­
-ing Jrrom one to the other, as the Courfe from 
Cape St. Vz'ncent in Portugal to Cat Ifland 
among the Bahamia Jjlands is W~ft and by 
South. 

If no Rhumb Lz"ne pafs through thofe 
Places, then that Rhu,nb Lz'ne to vvhich 
thofe two Places lie mofi parallel, {hews 
their Bearing: Thus the Courfe from Bar­
badoes to Cape Fz'n:flerre is North-Eafl and 
by Eq/1, or thereabouts. 

If the Learner has a Mind to fee the Rea­
f on why there mufi be fuch a Difference be­
twixt the Angle of Pojitz'on bet,veen two 
Places and their Courfe of Bearz'ng to each o­
ther, I know not how to reprefent it upon a 
flat Surface plainer than by Fig. XXI. 

Suppofe the four Cardinal Points, North, 
South, Eajl and W efl, are reprefented on 
the Globe by the Letters N. S .. W. E : Sup­
pofe three diftant Places are B Barbadoes, 
C Cape Finijlerre, and A A zq/f. If the 
Surface of the Earth were not Spherical, but 
a Plane, and the M eridians of thefe Places 
were alf parallel ( as in that Reprefentation 

I 2 or 
~' 
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or Projection of the Globe which is called 
· Mercator's Chart) then their Angle of Pqfi­
tion and their Courfe of Bearing would be 
the fame : Then as N S is the Meridian of 
the Place B, fo q u would be the Meridian 
of the Place C ( viz.) a firait Line and pa­
rallel to N S : Then the Line B C A would 
be the Line or Rhumb of North-eqft, ( viz.) 
4 5 Degrees difiant from N S ; vvhich -w'ould 
reprefent both the Angle of Pefiti'on and the 
Courfe of Bearz'ng between all the three Places 
B, C and A : For the Angle q C A vvould 
be the fame vvith the Angle NB A ; and 
thus A ,vould fiill bear North-eajl from 
C and from B *. 

But the Earth being of a Spherical Figure 
and the Meridians meeting in the Poles, 
the Meridian of B on the Globe being 
brought fo the Zenith is NS; the M eridi­
an of C is the Curve Line NC m ; and 
the Meridian of A is the Curve Line N A Z; 
all which meet in N the North Pole. Now 
though the firait Line B C A iliews the 
Angle of Pqfttion between the three Places 
B, C and A, ( as B fiands on the Globe at 
the Zenith) yet the Line BC A does by no 

* And for thi~ reafon in t hofe Sea-Charts where the Poin ts 
of the Compals or Rhumbs are drawn in ftrait Lines quite 
through the Chart, the Meridians or Lines of Longitude are 
all made a1 ::nc l' rallel Lir:es : For if the Meridi::rns were a 
little curved as they-ar:_ commor>ly in Map<, the f-, hu :nbs coul 
not be dr.1wn throug the Chart in 11.rait Lines. • ~e Seel. XI. 
Of Sea-Charts, pag. 68. 

means 
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means 1nake the fame Angles, or has the 
fame Bearz'ng with the . Curve Line lJ C m 
( \vhich is the IVIeridian of C) as it does id1 
NS (which is the Meridian of B :) and it 
frill makes more di:ffe!'ent Angles 1ith the 
Curve Line N A Z ( '"' .lich is the l\·1.eridian 
of A.) 

Thence it follo.,\vs that all the Rhumb 
Lines mufr be a for"" of Spiral Lir,,es on the 
G·lobe, except the North · 1d South, which 
is the Jvleridz'an, and the Equator with its 
Parallels of Eajl and Wejf, which are 
Circles*. 

The North-ea.fl Line in this place mufr 
be BP x frill gradually inclining toward the 
feveral 1\1eridians, that fo it may make the 
fame Angles with the Meridians NC m and 
NAZ as it does with NBS. 

But by this means you fee that to freer or 
travel frill to the J\Torth-eafl would bring 
you down to P and x not to C and A. 

You fee alfo that the Courfe you mufr 
fieer or travel to come to A will be repre-

* All the other Lines of Eaft and W(fl befides the Equator 
are Parallels of Latitude, and are leffer Circles. And tho' the 
Line of Ea.ft and life.ft in this Figure be for the eafe of a yopn~ 
J earner reprefented in a ftrait Line, becaufe 'tis a Parallel to 
the Equator, and if drawn round the Globe would be a per­
fect Circle and run into it felf, yet it !h0uld more properly be 
fo far curved as to cut all the Side-Met·idians N m and Z 
at right Angles as well as the Meridian of the Place NS. 
And thus they are commonly drawn in Maps of the World, 
wherein there is no Line of Eajl and Weft drawn ftrait befides 
the Equator. 

I l fented 
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fented by the Line B r A, ,vJ1ich is much 
nearer the Eajl Point. 

But this is fomething too laborious and 
painful for every Reader to trouble his 
Thoughts with it. 

Problem XI. Having the Day of the 
Month gi'ven, to find the Sun's Place z'n the 
Ecliptick. 

Find the Day of the 1\1:onth in the Calen­
dar on the Horizon, ( either Old Stile or 
New, which foever is required) lay a flat 
Rule on the Day of the Month, and over 
againft it on the inner Edge of the Horizon 
will appear both the Sign in vvhich the Sun 
is, and the Degree of that Sign, as on the 
r oth of May Old Stile, the Sun is jufl: en.,. 
tering into the firjl Degree of Gemz"ni, which 
you may find in both the Globes on the E .... 
cliptick Circle ; ~nd there you may alfo 
compute the Longitude of the Sun from 
the Paint Ari'es if you pleafe. 

Problem XII. 'Ihe Day of the J11onth being 
given, to find thofe Places of the Globe where 
the Sun q,vill be Vertical or i'n the Zenith that 
Day. 

Find out the Sun's Place in the Eclz'ptick 
Circle; bring it to the Meridian; mark the 
Pegree over it; then turn the Globe round, 
and all thofe Places that pafs under that De ... 
gree will have the Sun ip their Zenith that 
p~ Tu~ 
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Problem. XIII. 'I'he Day and Hour of the 
Day at one place, (viz.) London being given, 
to find at what other Place the Sun is Vertical 

at that Hour. 
The Sun's Place for that Day being brought 

to the Meridian, and the Degree over it 
(i. e. the Declination) being obferved, bring 
the firfl: place, £. e. London to the Meridian. 
Set the Hour Index to the given Hour; and 
turn the Globe till the Index come to the 
upper 12 (that is 12 at Noon) then the Place 
of the Earth that fiands under the obferved 
Degree of the Meridian has the Sun at that 
Mon1ent in the Zenz'th. 

Problem XIV. '!'he Day and Hour at one 
Place, (viz.) London being g£ven, to find all 

thofe Places of the Earth where the Sun i's then 
rijing, Jetting, ·or on the Meridian, ( which 

is call' d culminating) a!fo where it £s Day­
light, 'I' wilz'ght, or Dark Night. 

By the foregoing Problem find the Place 
where the Sun is Vertical at the Hour given: 
Rectify the Globe for the Latitude of that 
Place; bring that Place to the Meridian. 

Then all thofe Places that are in the U7efl 
Semi-Circle of the Horizon have the Sun 

rijing, for 'tis 90 Degrees from their Zenith. 
Thofe in the Eajl Semi-Circle of th~ 

Horizon have it Jett1'ng, for 'tis 90 Degrees 
pafl: their Z enitb. 

I 4 . T(' .. 
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To thofe who live under the fame Line of 

Longitude or Upper-Meridian, 'tis Noon, if 
they have any Day at that time. , 

To thofe who live u_nder the oppofite Line 
of Longitude or Lower Meridian 'tis Mz'd­
night, if they have any Night at that time. 

Thofe Places that are above the Horizon 
have the Sun aborue thez'r Horz'zon [o many 
Degrees as the Places themfelves are. 

Thofe Places that are under the Horizon 
but within r 8 Degrees, have :I' wz'light. 

And with thofe who are lower than 18 
Degrees, 'tis Dark Night. 

Problem XV. A Place bez'ng given in the 
crorrz'd Zone to find thofe two Days z'n whz'ch 
the Sun fl.all he !7ert£cal there. 

Bring the Place to the Meridian i mark 
the Degree ov•=-r it, which is its Latitude; 
move the Globe round and obferve thefe 
two oppoiite Points of the Ecliptick that 
pafs through the af or faid Degree ; fear ch 
on the VI ooden Horizon on ,vhat tvvo Days . 
the Sun patfes through thofe two Points of 
the Ecliptick, for then the Sun at Noon will 
be in the Zenz'th of the Place given, 

Problem XVI. AP lace bez'ng gz'ruen in ont_ 
of the Frigi'd Zones ( fuppofe the North) to find 
when the Sun begins to depart from or to ap­
pear on that Place, how long he is abfent, and 
how long he jhines con.flantly upon z't. 

Sup-
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Suppofe the Place given be the North 
Cape of Lapland 7 I Degrees of Latitude, 
Rectify the Globe for that Place, or elevate 
the Pole 7 I Degrees ; then turn the Globe 
till the defcending part of the Ecliptick, 
the Meridian and South Point of the Hori­
zon meet together : Thus the Ecliptick \vill 
fhew that the Sun toward the End of Scor­
pio ( that is a little after the begz'nnz'ng of No­
'Vcmber) goes below the Horizon intirely and 
leaves that part of Lapland. 

Then . turn the Globe a little £1rther till 
the afcending part of the Ecliptick meet 
the Meridian in the fame South Point of 
the Horizon, and it will iliew that about 
the ninth or tenth Degree of Aquarius, that 
is, after the middle of. January the Sun be­
gins to rife above their Horizon. Thus they 
are at leaft two Months without the Sun in 
Winter. 

In like manner bring the afcending part of 
the Ecliptick to meet the Meridian in the 
North Point of the Horizon, there you will 
find that the Sun begins to be entirely above 
their Horizon toward the End of 'l'aurus, 
or near the beginning of May ; and if you 
turn the Globe a little farther the defcend­
ing Ecliptick will meet the Meridian and.­
Horizon in the North at the 8th or 9th De­
gree of L ·eo or after the mz'ddle of July : 
Thus it appears that thofe Laplanders will · 
have the Sun at leaft t\VO Months above 

their 
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their Horizon in Summer, or two Months 
of com pleat Day-light. 

Problem XVII. 'I'o find the Sun's Decli­
nation and Right Afceryion any Day in the 
Year : Suppofe the tenth of May. 

Find out the Sun's Place for that Day, or 
the beginning of the :firft Degree of Gemini 
on the Ecliptick; bring that Point of the 
Ecliptick to the Meridian, and the Degrees 
numbred on the Meridian will {hevr the 
Sun's Decli'nation, ( rvi'z. ) 20 Degrees 
N orth,:vard. 

At the fan1c . time the Place where the 
Meridian cuts the Equator will iliew the 
Right Afcer!fton of the Sun, or its Difiance 
from the Point Aries on the Equator, ( vz'z.} 
59 Degrees. It is 1narked ufually in De­
grees on the Globe ; if you would turn it 
into Hours, divide it by 15 and it amounts 
to three Hours +1= which is 56 Minutes. 

Note, That any Star's Decli'natz'on and 
Ri'ght Afceefton are found the fame way by 
bringing it to the Meridian. 

Remember the Sun's Declination is al­
~rays North in our Summer Half-year from 
the 1 oth of March, and Southrzvard in our 
Winter Half-year from the I 2 th of Sep­
t eniber. 

Problem XVIII. :fo reclify the Globe for 
the Sun's Place, any Day z'n the Year, and 
thus to reprefent the Face of the Heavens far 
.that Da)'. Bring 
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Bring the Sun's Place found on the E­
cliptick of the Globe to the Meridian ; and 
at the fame time fet the Hour-Index or 
Pointer of the Dial to the upper 12, that 
is, to Noon. 

N ote, When the Globe is thus rectified 
for the Latz"tude of the particular Town or 
City by Problem 7th, and for the Zenith of 
it by Problem 9th, and for the Sun's Place 
-in the Eclzpt£ck that Day by this Problem 
18th, 'tis then fitted to refol ve moil: of the 
following Problems, for then it mofi: exaB:ly 
reprefents the real Face and State of the 
Heavens for that Day. 

Here let it be obferved that this PraB:ice 
does really reprefent the Face of the Hea­
vens only for that Day at Noon, ( when the 
Afi:rono1ners Day begins ; and not for all 
the following Hours of the Day ; becaufe 
the Sun is every Moment changing his Place 
a little in the Ecliptick. But 'tis cufron1ary 
and 'tis fuffi.cient for Learners to make this 
go for a Reprefentation of the Heavens for 
all that Day, to perform any common Ope-

• I 

rations. 

'Problemn XIX. 'I'he Place and Day being 
gi'Ven, ( viz. lvfay 1 oth at London) to find at 
what Hour the Sun rifes or Jets, his afcet!fional 
Di.fference, his Amplitude, the Length of 
Day and Night. 

Rectify 
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Rectify for the Latitude, and for the 

Sun's Place, then bring the Sun's Place 
down to the Eaflern Part of the Horizon, 
and the Index will fhew the Time of Sun 
rife on the Dial, (viz.) five Minutes after 
four in the Morning. Bring the Sun's Place 
to the W eflern fide of the Horizon, and the 
Dial will fuevv theHour of Sun.fettz'ng, (viz.) 
five Minutes before eight at Night. 

Thus his Afcenjional Dij/erence V\rill ap­
pear, that is, how long he rifes or fets be­
fore or after fix a Clock, ,vhich is one Hour 
and 5 5 Minutes. 

Thus alfo his Amplitude ~rill appear in 
the Horizon to be almo.fi 3 4 Degrees to the 
North of the Eafl. 

The Hour of the Sun's rifing doubled 
gives the Length of the Ni'ght, (viz.) eight 
Hours and 1 o Minutes ; and the Hour of 
the Sun's Jettz'ng doubled gives the Length 
of the Day, which will be I 6 Hours want­
ing 1 o Minutes, i.e. 15 Hours 50 Minutes. 

Problem XX. The Place and Day being 
gi"ven, to find the Altitude of the Sun at any 
gz"ruen Hour. 

Rectify for the Latitude, for the Zenith 
and for the Sun's Place : Bring the ~­
drant of Altitude under the Meridian, and 
it will meet the Sun's Place in the Meridian 
Altitude of the Sun that Day, and thus iliew 
how high it is at Noon. Tura 
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Turn the Globe till the Index point to 

any other given Hour on the Dial, then ob­
ferve where the Sun's Place is, bring the 
~drant of Altitude to it, and it will £hew 
the Sun's Altitude at that Hour: Thus May 
I oth at London the Sun's Meridian Altitude 
will be a little above 5 8 ½ Degrees, and at 
9 a Clock in the Morning will be 43 1 . 

Problem XXI. 'I'he Place and Day being 
gi'lJen, to find the Azz'muth of the Sun at any 
g£'lJen Hour. 

Rectify the Globe for the Latitude, the 
Zenith and the Sun's Place : Then turn the 
Globe till the Index point to the Hour 
given; then obferve the Sun's Place; bring 
the Edge of the ~drant of Altitude down 
upon it, and it will cut the Horizon in the 
Azimuth of the Sun, or £hew what Point 
of the Compafs the Sun is in. Thus May 
1 oth at 20 Minutes paft 9 in the Morning, 
the Sun's Azimuth will be about 60 De­
grees from the South toward the Eajl, that 
is, near South-ea.fl and by Eajl. 

Problem XXII. '!'he Sun's Alt-itude bez"ng 
gi'lJen at any certain Place and Day, to find 
the Hour of the Day, and a!fa hz's Azz'muth. 

Rectify as before for the Latitude, the 
Z enz'th and theSun'sPlace: Turn the Globe, 
and move the ~drant of Altitudes fo that 

the 
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the Sun's Place may meet the Degree of Al­
titude given on the QQ?.drant, then the In­
dex will fhew the Hour on the Dial ; and the 
~drant of Altitude ·will cut the Azimuth 
on the Horizon. Thus May 1 oth in the· 
Morning, if the Altitude be near 46 De­
grees the Azimuth from the South will be 
60, and the Hour 20 Minutes pail 9. 

Here Note, That to find the Sun's Hour 
or Azimuth by his Altitude, you fhould ne-· 
ver feek it too near Noon, becaufe then 
the Altz'tude alters f o very little for two 
Hours together. 

Problem XXIII. When the Sun is due Eafl 
or Wefl in Summer how to find the Hour, and 
his Altitude. 

Rectify as before ; then bring the QQ_a­
drant to cut the Eafl or W efl Point of the 
Horizon, and turn the Globe till the Sun's 
Place in the Edi ptick meet the Edge of the 
~drant. Thus the QQ?.drant will fhev,. 
the Altitude, and the Index will point to 
the Hour : Thus May 1 oth in the Afternoon 
the1 Sun ,vill be due W efl at about 5-6 Mi­
nutes pail: 4 ; and its Altitude vvill be near 
2 6 Degrees. This is called the Vertical 
Altz"tude by f ome Writers. 

Thus if the Place and Day be known> and 
either the I-lour, the Azimuth or the Alti'­
tude be given) you n1ay eafily find the other 
two. Pro-
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Problem XXIV. 'l'o find the Degree Ojr 

the Deprej/ion of the Sun below the Horizon, 
or its Azimuth at any given Hour of the 
Night. · 

Obferve the Place of the Sun, fuppofe 
May 1 oth in the firft Degree of Gemini, then 
feek his oppofite Place in the Ecliptick at 
half a Year's Diftance, (viz.) tbe firft De­
gree of Sagittary on the I 2 th of November ; 
this being done feek the Altitudes, the 
Azimuths, and the Hours juft as you pleafe 
for that .Day, and they will !hew you what 
are the Sun's Deprejjions, Azimuths and 
Hours on the 10th of May at Night*· 

Problem XXV. To find how long the CJ' wi­
li'ght cont-inues in any given Place and given 
Day, fuppofe the 1 oth of May at London 
both at Morning and Evening. 

The Way to anfwer t4is ~ftion is to 
feek how many Hours or Minutes it will 
be after Sun fet, e'er the Sun b~ depreft 
I 8 Degrees below the Horizon in that 
Place on the 1 oth of May : And f o before 
Sun rife for the Morning Twilight. This 

* Note, The Reafon why we ufe the oppofite part of the 
Globe to find the Degrees of Deprej}ion of the Sun, is be­
caufe the "f!/7ooden Horizon is · fo thick, • that we cannot con­
veniently fee, obferve, or compute the Diftances of Depreffion 
from the Upper-Edge of it, which Edge is the true Reprefen­
ia.tive of the real Hr;rizr,;11 , . 

JS 
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is beft performed by feeking how long it 
will be after Sun rife or before Sun Jet on 
the I 2 th of No~ember that the Sun will have 
18 Degrees of Altitude, which is done by 
the foregoing Problem. 

Note, That from the I 5th of May to the 
7 th of July at London, there is no dark 
Night, but conftant 'I' wi!t'ght : For during 
·this Space the Sun is never depreft above 
I 8 Degrees below the Horizon. 

Problem XXVI. 'I'o know hy the Globe 
the Length of the longeft and jhortefl Days 
and Nights in any Place of the World. 

Remember that the Sun enters the firfi 
Degree of Cancer on the longeft Day at all 
Places on the North fide of the Equator., 
and the firfi: Degree of Capricorn on the 
South fide : Alfo remember that he enters 
the firft Degree of Capricorn the iliorteft 
Day in all Places of the Northern Hemi­
f phere, and tbe :firfr Degree of Cancer in the 
Southern : Then rectify the Globe for the 
Latitude and Sun's Place, and find the Hour 
of Sun rifing, which doubled ihe,vs the 
Length of the Night : And the Hour of the 
Sun Jetting doubled ihews the Length of the 
Day, as in Problem XIX. 

Problem XXVII. '!'he Declination and 
Meridian Altitude of tbe Sun or of any 

Star 
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Star beiflg gi'ven, to find the Lati'tude of 
the Place. 

Mark the Point of Declinati'on on the 
Meridian as it is either North or South from 
the Equator ; then flide the Meridian up. 
and dovrn in the Notches till the Point of 
Declination be f o far diftant from the Ho­
rizon as is the given Meri'di'an Alti'tudeo 
Then is the Pole elevated to the Latitude 
fought. 

Thus where the Sun or any Star's Meri­
di'ftn .Alt£tude is 58½ Degrees, and its De­
cHnation 20 Degrees Northward, the Lati..:. 
tude ot that Place ,:vill be 5 r f Degrees 
North. See more Problem VII, VIII, IX. Sea: XX. 

Note, There are fome few Problems 
which relate to the Sun and to the Hour, 
which may be performed on the Globe 
when the Sun fhines, tho' not with any 
great Exacl:nefs, yet f ufficient for Demon­
firation of the Reaf on of them as follo\vs. 

Problem XXVIIL 'The Latituae of a _Place 
hei'ng given, to find the I-Iour of the Day in 
the Sum,ner when the Sun jhz'nes. 

Set_ the Frame of _the Globe upon a P arie 
perfectly Level or Horizontal, and fet the 
Meridian due North and South ; both ,vhich 
are difficult to be done exactly, even tpo' 
you have a Mariner's Compafs by you ; 

K Theri 
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Then rectify the Globe for the Latitude, 
and the iron Pin of the Pole ,vill cafi a 
Shadow on the Dial and fhew the true 
Hour. For when the Globe is thus olaced,i 

.L 

the Dial Plate with the Pole in the Centre 
of it is a true Equinoclial Dial for our 
Summer Ha!f-Year, when the Sun is on the 
North fide of the Equator. 

The fame may be alfo done in the Wi'n­
ter Half-Year by depreffing the North Pole 
as much below the South Part of the Ho­
rizon as is equal to the Latitude of the 
Place ; for then the Dial Plate is a proper 
Equz'noclial Dial for the Winter Half-Year : 
But this is not f o commodioufly performed, 
though the Reaf on of it is the fame as the 
former. 

Problem XXIX. To find the Sun's Alti­
tude when it jhz'nes, by the Globe. 

Set the Frame of the Globe truly Hori­
zontal or Level ; turn the North Pole to 
the Sun; move the Meridian up and down 
in the Notches till the Axis caft no Shadow; 
for then it points exactly to the Sun, and then 
the Arch of the Meridian bet,,veen the Pole 
and the Horizon thews the Sun's Altitude. 

· . Problem XXX. The Latitude and Day of 
the Month bez'ng g-iven, to find the Flour of 
the Day when the Sun jh-ines., 
2 Let 



Sect. 19. Geography and AjlronomJ. 1 3 
Let the Globe ftand on a L v 1, and the 

Meridian due North and Sout , recl'fy 
the Globe for the Latitude and for the Sun's 
Place ; flick a Needle perpendicu ar to the 
Sun's Place on the Globe; turn the Globe 
about till the Needle point directly toward 
the Sun, and caft no iliadow ; then will 
the Index fhew the Ho r of the Day. 

I proceed now to iliew fome Problems to 
/Je performed by the Stars ·upon the Heaven­
ly Globe. 

Problem XXXI. 'I'he Place bez'ng given, 
to find what Stars never rife or never Jet 
in that Place. 

Rectify the Globe for the Latitude; turn 
it round, and obferve that fuch Stars as 
don't go under the I-Iorizon during its whole 
Revolution, do never fet in the Place given; 
and f uch Stars as rife not above the Hori­
zon of the Globe during its whole Revo­
lution, they never rife in the Place given, 
nor are ever feen by the Inhabitants thereof: 
So the !t'ttle Bear, the Dragon, Cepheus, 
Cqj/iopea and the great Bear never fet at 
London, and many of the Southern Conjlel­
/ations never rife. 

Problem XXXII. 'The Place and Day of 
the Month being given, to reprefent the Face 
0r Appearance of the Heavens and jhew 

K 2 the 
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the Situatt'on of all the fixed Stars at any 
Hour of the Night. 

Set the Globe exactly North and South: 
Rectify it for the Latitude, and for the 
Sun's Place; then turn the Globe till the 
Index points to the given Hour. Thus 
every Star on the Globe ,vill exactly anfwer 
the Appearance of the Stars in the Heavens ; 
and you may fee v1hat Stars are near or on 
the Meridian, which are rifing or fetting,. 
which are on the Eaft or Weft fide of the 
Heavens. Thus Oclober 13th at 1 o a Clock 
at Night the glorious Conftellation Orion 
will appear on the Eaft fide at London, the 
Star Regel in the left Knee ( or Foot) of 
Orz'on jufi: above the Horizon, the three 
Stars in his Qirdle a little higher, & c. Thi~ 
reprefents the Face of the Heavens at Night, 
as Problem XVIII. does in the Day. 

Note, This Problem is of excellent Ufe 
to find out and know the feveral Conftella­
tions, and the more remarkable Stars in each 
Confiellation. 

H ere follow feveral Proble1ns to find the 
Hour of the lVight by the Stars. 

Problem XXXIII. A 11y Star on the ]v[erz·­
dian being given, to find the Hour qf the 
Night. 

In order to find what Stars are upon the 
Merid£an at any Tin1e, it is good to have 

a 
··• . 
• < • 

'> I 



Sell:. r 9. Geography and Ajlrononzy. 13 5 
a Meri~di'an Li'ne drawn both in a North and 
in a South Window; that is, a Li'ne point­
ing exactly to the North and South : Then 
fet up a broad fmooth Board of 20 or 24 
Inches high and 8 or r o Inches broad ; 
place it perpendicular on the Window with 
its lovler Edge on or parallel to the Meri­
dian Line ; and fixing your Eye at the up­
right neareft Edge of the Board, and glanc­
ing along the plain Face of it, you will ea­
fily obferve what Stars are on the Meridian, 
either North or South at that Time *. 

Having found what Star is on the Meri­
dian, rectify the Globe for the Lati'tude, 
and for the Sun's Place that Day ; then 
bring the Centre of the Star which is on the 
Meridian in the Heavens to the Edge of the 
brazen Meridian of the Globe ; and the In­
dex will ihew the ti'me of. Night on the 
North fide of the Dial among the Even­
ing, or Midnight, or early Morning Hours. 

Note, How to draw a Meridian Line, fee 
Sec!. XX. Prob. XXII, & c. 

* Note, To fet ;~e Board perpendicular and convenient, 'tis 
.fit to have a foot made to it behind, · that it may fland firm. 
And let a ftrait Line~l:re drawn from the top t~ the bottom of 
the Board, through tfr~ middle of it, parallel to the Sides: 
Fix alfo a Pin in the upper Part of this Line near the top of 
this upright Board, on which hang a Thread and Plu~met to 
play loofe in a Hole near the bottom to keep it perpendicular. 
Then the Threaq hanging a:lmoft clofe to the Board will direct 
your Eye to the Stars on the Meridian .• 

l( 3 Problem 
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Problem. XXXIV. 'I'he Az£muth of any 

known Star being g£1.Jen, to find the 'rime of 
J>.~zght. 

The Method I juft before propofed will 
eafiiy :find the Azz'muth of any Star. Set 
this tall fL.t Board perpendicular on the 
vVindow with one End of it upon the Me­
r£dz'an Line drawn there, f o as that your 
Eye may juft fee the Star in the very Edge 
of the Plane of this Board ; then a Line 
dra,¥n on the Windovv by the Foot of the 
Board will crofs the Meridian Line in the 
true Angle of its .Az£muth, or its Difi:ance 
from the 1'1 orth or South. 

Having found the Azimuth of the Star, 
rectify the Globe for the Latitude and for 
the Sun's Place as before ; rectify it a.If o 
for the Zenith, and bring the Quadrant of 
Altitude to the Azimuth of the Star in the 
Horizon; then turn the Globe till the gra­
duated Edge of the Quadrant of Altitude 
cut the Centre of that Star, and the Index 
will {hew the Hour of the Night upon the 
Dial Plate. 
· -Note, That if you have a Meridian Line 
drawn on a vVindow, you may find by fuch 
Methods as the{e when the Sun is in the Me­
ridia,n, and what is its Azimuth at any Time. 

Problem XXXV. The Alti'tude of a Star 
hez'ng g iven:, to find the Hour of the N ight. 

Note, 
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Note, That the Altitude of the Star muft 
be found by a ~drant or f ome fuch In­
ftrument: But ren1ember that if you ,vould 
find the Hour by the Altitude of a Star, 
you muft never choofe a Star that is too 
near the Meridian ; becaufe for almofl: two 
Hours together the Altitude varies very 
little when it is near the Meridian. 

Rectify the Globe as before for Latitude, 
Zenz'th and Sun's Place; move the Globe 
and the ~drant of Altitude backward or 
forward till the Centre of that Star meet 
the ~drant of Altitude in the Degree of 
Altitude which is given, then the Index 
will point to the true Hour. 

Note, Thefe three laft Proble1ns being 
well underftood will iliew you how to find 
at what Hour any Star will rife or fet any 
Day of the Year ; what Stars are or will 
be upon the North or South Meridian at 
any Hour given ; what Star$ are in the Eaft 
or the W efl:, or on any Points of Azimuth 
at any time of the Night; and vvhat Al­
titude they have at that Hour, or at -that 
Azimuth. 

Problem XXXVI. 'l'o find the Lati'tude 
and Long£tude of any Star : Alfo its Right 
Afcenjion and Decli'nation. 

Put the Centre of the ~dtant of Alti­
tude on the proper Pole of the .. Ecliptick, 

l( 4 whether 
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whether _it pe North or South ; bring its 
graduateq Edge to the given Star ; then 
µiat Degre~ on the ~drant is the Star's 
Lfl,ti'tude ; and the Degree cut by the ~­
dr~nt on the Ecliptick is the Star's Longz'­
tude. Thus the Latitude of Arclurus is 3 I 
Degrees North : Its Longitude is 200 De­
grees from the point Aries or 20 Degrees 
fro1n Libra. The Latitude of Sirius or the 
Dog-Star is near 40 Degrees of South La­
titude, and its Longttude is about I oo De­grees from Aries or IO Degrees from 
Cancer. 

To find a Star's Right Afcenjion and De­
clz'nation, fee Problem :X:VII. for it is done 
the fame Way as that of the Sun; only ob­
ferve thi~ Difference, that the Sun changes 
both his R.ight Af cenfiOf1: and his Decnna­
tion every Day, whereas the fix[ St~rs have 
the fame Right Afcenfion an~ Declination 
all the .Days in the Year. 

Reme1nber alfo that the :fixt Stars every 
Day in the fame Year keep the Jame Lon­
gitude and Latitude, as well as the fame 
Right Afcenfion and Decli'nation *; but · the f la~~ts are ever changing all thefe, and the 

_'!' The infenfrb]e Change of the Longitude, Right Afcen­
fic,n, and Declin'at ion of the fixt Stars, made by their flow 
,1vf otion p~ralle~ t(? th~ Eclipti,k is not worth notice in this Place. ~ 

Learne 
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Learner can know none of them but by 
fome Almanacks which are called Epheme­
rides, or Tables which are calculated on 
Purpofe to iliew the Longitude and Lati­
tude, or the Place of the feveral Planets 
_among the t\~~lve Signs of the Zodiack 
every Day in the Y e~r. 

Problem XXXVII. cro find the Place of 
any Planet on the Globe : A!fo to find at 
what Hour any Planet, (fuppefe Jupiter) 
will rife or Jet, or will be upon the Meridian 
any given Day of the Year. 

You muft firft find out by fome Ephe­
nzeri's what Degree of what Sign Jup£ter 
poifeifes that Day of that Year : Mark that 
Point on the Ecliptick either with Chalk 
or with a Pencil, or by fiicking on a little 
black Patch; and then for that Day and 
that Night you _may perform any Problem 
by that Planet in the fame manner as you did 
.by a fixed Star. 

But if you would be very exact you mufr 
not only feek . the P Janet's Place in the 
Sign for that Day, which is its L()ngitude, 
but you muft feek its Lat£tude alfo in the 
Ephemeris (which indeed in the fuperior 
Planets Jupiter, Saturn, Mars, alters but 
very little for whole Months together) and 
thus fet your .Mark in that Point of Lati-­
tµde, or Difrance from its fuppofed Place . 

lll 
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in the Ecliptick, whether Northward or 
Southward, and then go to ·work your Pro­
blem by this Mark. 

I ihall give but one Infrance, which will 
fufficiently direct to folve all others of the 
fame kind that · relate to the Planets. On 
the 3d of April 1723, I find by an Epheme­
ris that the Sun is ·about the End of the 2 3d 
Degree of Aries, yupi'ter enters the 8th De­
gree of Capricorn, and (if I would be very 
exact) I obferve alfo that the Lati'tude of 
Jupi'ter that Day is I 5 Minutes or a quarter 
of a Degree to the North : There I make 
a mark or put on a fmall black Patch on the 
Globe to :ll:and for Jupi'ter. Then having 

· rectified the Globe for the Latt'tude v. c. of 
London, and for the Sun's Place, April the 
3d, I turn the Mark which I made for Ju­
piter to the Eafiern Edge of the Horizon, 
and I find Jupi'ter ,;vill rife near the South­
Eajl at a little pafl: one in the Morning : 
He will come to the Meri'di"an at a very 
little pafl: five : He will fet near the South­
W efi about nine in the Morning. 

Then if I rect~fy the Globe far the Ze­
nith, the ~drant of Altitude being 
brought down to the Horizon, will tell you 
what is his Altitude and what his Azt'muth 
at any given Hour of the Morning, by the 
help of the Dial and Index. 

0 " 
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Or his Altitude or .A.z-iniuth being given 
you may find what 'tis a Clock. 

By this Means you ·may find the Hour 
when the Moon will rife and f et, together 
with her South-ing, or the time of her com­
ing to the Meridian. But let it be noted 
that the Moon changes her Place in the 

· Zod-iack {o [ wiftly that fhe moves thro' 13 
Degrees of one Sign every Day or there­
about ; and therefore you can't find the 
precife Hour and Minute of her rifing, fet­
t-ing, fauthz'ng, &c. upon the Globe without 
1nuch more trouble than mofr of the other 
Planets will give you, which change their 
Places in the Zod~·ack much more fiowly. 

Problem XXXVIII. 'I'he Day and Hour 
ef a falar Ecl£pfe bez'ng knorzvn, to find all 
thqfe Places in which that Eclz'pfe will be 
~ifible. _ 

By the r 3th Problem find out at what 
Place the Sun is ~ertical at that IIour of the 
Day. Bring that Place to the Pole or ver­
tical Point of the Wooden Horizon, that is, 
reclify the Globe for the Lati'tude of that 
Place ; then the Globe being in that Situa­
tion, obferve -vvhat Places are in the upper 
Hem if phere ; for if it be a large Eclipfe the 
Sun will be vifibly eclipfed in mofr of them. 

Problem XXXIX. 'l'he Day and Hour if 
a Lunar Eclipfe being known, to find by the 

' Globe 
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Globe all thofe Places z'n whi'ch the fame will 
be vijible. 

By P,roblem XIII. £nd as before at 
what Place the Sun is vertz'cal at that Hour; 
then by Problem IV. find the Antz'podes 
of that Place : Rectify the Globe for tha 
Latitude of thofe Antipodes; thus they will 
be in the Zenz'th, or in the Pole of the Ho­
rizon; then obferve as before what Places 
are in the upper Hemifphere of the Globe, 
for in the mofl: of thof e Places the Moon 
will be vifibly eclipfed. 

The reafon of rectifying the Globe for 
the Antipodes in this Problem, is becaufe 
the Moon mufl: be directly oppofite to the 
Sun whenfoever ilie is eclipfed. 

S E C T. XX. 

Prol#,ems relatz'ng to Geography and Aftro­
nomy to be performed by the Ufe of the 
plain Scale and Compailes. , 

IT is fuppofed that the Reader is already 
acquainted with fome of the firft and 

eafiefl: Principles of Geometry, before he can 
read with U nderfl:anding this or any other 
Treatife of Aftronon~y or Geography; and 
it is pref urned alfo that he knows what is a 
Chord, a Tangent and a Sz'ne, and how to 
make and to meaf ure an Angle either by a 

Line 
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Line or Scale of Chords, or Si'nes or :I'an­
gents, in order to praB:ife the Problems of 
this lafi: Section; tho' a very flight Know­
ledge of thefe things is f ufficient for this 
Purpofe. 

Becaufe feveral of the following Problems 
will depend upon the Altt'tude, or Azi'muth 
of the Sun, and in order to obtain thefe, 
we fometimes uf e a Pi'n or Needle fixed 
perpendicularly on an upright or Horizon­
tal Plane; therefore the Jirfl Problem I pro­
pofe !hall be this, (viz.) 

Problem I. How to fix a Needle perpend£ ... 
cular on a Plane, or to raife a perpendi'cular 
Style or Pointer in· order to make Obfervations 
of a Shadow. 

Note, Any thing fixed or fet up to cail: a 
Shadow is called a Style. 

One Way to perform this, is by having 
at Hand a Joyner's Square, and while one 
Edge of it is laid flat t the Plane, the other 
Edge of it fi:anding up will fhew when a 
Needle or Style is fixed on that Plane perpen­
dicularly, if it be apply'd to the fid~ of the 
Needle. 

Note, If you have a little Square made of 
Box or any hard Wood, one Leg being fix, 
or the other eight or nine Inches long, one 
Inch or r f broad, and an Inch thick, with 
a Thread and Plummet hanging from the End 

of 
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of one Leg, down toward the Place where 
the other Leg is joined, as in Fig. XIV. and 
a large hole for the Plnmmet to play in : It 
will be of U fe not only to fhew you how to 
erect a Needle truly perpendicular ; but it 
will alfo difcover ,;vhether any Plane be truly 
.fmooth, and be Horz'zontal or Level, as 
well as whether any uprz'ght Plane be exactly 
perpendicular to the Horizon. 

Such a Square will alfo be very ufeful in 
the practice of any Geometrz'cal Problems by 
drawing one Line perpendz'cular to another 
with the greatefi eafe. 

Another Way to fix a Needle perpendi­
cular to any Plane, is this ; Defcribe a Cir­
cle as a, o, d, h, in Fig. x,r. Fix a Needle 
s p in the Centre p, then meafure from fe­
veral oppofite parts of it, as ct, o, d7 h, to 
the tip of the Needle, s, and fafien the 
Needle fo as that the tip, s, iliall be at equal 
Difiance from · all thofe Points, then it is 
truly perpendicular. 

Note here, That in moft of thefe Prac .... 
tices where a perpendz'cular Needle is re­
quired, the fame End may be attained by a 
Needle or Wyre firait or crooked, which 
1nay be call' d a Style, fet up £loping at 
Random as in Fig. XVI. without the 
Trouble of fixing it perpendi'cular, if you 
do but" :find the Point p on the Plane, which 
lies perpendicularly under the tip of the 

Style 
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Styles, and this may be found by applying 
the Edge of the Square, defcrib'd Fig. XIV. 
to the tip of the Style : Tho' there are 
other Ways to find this perpend£cular Point 
for nice Practices in Di'a!Hng by Shadows, 
which require great Exactnefs. 

But take notice here, that if you ufe this 
Method of a Style fet up floping at rando1n 
as in Fig. XVI. then with your Compaifes 
you mufi meafure the Difi:ance from the 
tip of the Style s to the point p, and that, 
Diftance mufl: be counted and ufed as the 
Length of the perpendicular Style s p in 
Fig. XV. wherefoever you have Occafion to 
know or ufe the Length of it. 

Obferve alfo, that if the tip of your Style 
· (whether ftrait or crooked) be more than 

three or four Inches high from the Plane, 
you will fcarce be able to mark the Point 
of Shadow exactly, becaufe of the Pen­
umbra or faint Shadow which leaves the 
Point or Edge of a Shadow undetermin' d. 

On a Horizontal or Level Plane you 
muft ufe a much jhorter Style when the Sun 
is low, or in Winter, becaufe the Shadow 
is long ; but in the longeft Days in Sumnzer 
a four Inch Style is fufficient, tho' the Sha­
dow at that Seaf on be very fhort all the 
middle Hours of the Day. From the tip 
of the Style to the tip of the Shadow ihould 
never be above fix Inches diftance. 

After 
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After all, If you have frequent Occafion 

for a perpendicular Style to obferve a Sha­
dow by it, I know nothing eafier· than to 
get a fmall Prifm of Wood, or Ivory, or 
rather of Brafs, fuch as is defcribed Fig. XVII. 
Let the Bafe be a right angled Triangle 
A B C : The L£ne B C an Inch : A B two 
Inches: And let the Height of the Prifm, 
{viz.) AD or CE be three Inches ( or near 
four Inches if you pleafe) By this means 
you obtain three perpendicular Styles of 
different Lengths, according as you want 
the Shadow to be either longer or fhorter, 
in Summer or in Winter. 

If you fet it upon the Square fide AB D 
0, your perpendicular Style will be BC 
or OE : If it be B 0, then C is the tip of 
the Style and B marks the Point on the 
Plane. If you fet it on the Square fide B C 
0 E as it fi:ands in the Figure, then A B, or 
DO is your perpendicular Style. Or if you 
fet it on its 'I'rt'ang ular Bafe ABC, then 
either AD, or B 0, or CE w ill be your 
perpendicular Style. 

This little plain Prifm has thefe great 
Advantages in it ( vz'z.) That you can fet it 
up in a moment on a perfectly fmooth Plane>· 
and you are fure it is perpendicular to the 
P lane ; and then if you require it· to fiand 
there any time, and it fhould happen to be 
m9ved, if you have but fix' d and mark ''d 

it$ 
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its place by the lo-,ver Edges on the Plane, 
and rernember which Edge you defign'd for 
the Style, you may fet it exactly in the fame 
Pofition again. 

Problem II. How to take the Altitude of 
the Sun by a Needle fix' don an Horizontal 
Plane, or by any perpendicular Style. 

In all thef e PraB:ices be fure that your 
Plane be truly Le,vel or Horizontal, which 
you cannot well know without fome f uch 
Inftrument as I have defcribed before, Fig. 
XIV. which ferves inftead of a Level. 

You muft apply this Inftrument or Square 
not only to one part but to every part of 
the Plane, wherefoever you can imagine 
the Shadow will fall, to fee if it be precife­
ly Horizontal or Level: For a very fmall 
Variat-ion from the Level will caufe a great 
Difference in the Length and in the Point 
of Shadow; and upon this Account there 
are few Window-Stools, or any Boards · or 
Pofts fix' d by the Common Work of Car­
penters fufficiently Level for a juft Obferva­
tion in Aflronomy or Dialling. 

Fix your perpendicular Style PS, as in 
Fig. XVIII. obferve the Point 0£ Shadow 
C cafi from the tip of the Styie S : Draw 
PC : Then take the Height of the Style PS 
in your Compaffes; fet it perpendicularly 
on PC ; draw the Line SC on the Plane, 

· L and 
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and the Angle C is the Sun's Altz'tude, (rvi"z.) 
35 Degrees. 

Here it is evident that if you fuppofe C 
the Centre and C P to be the Radius, then 
P S is the 'l'angent of. the Alt-itude 3 5 De­
grees ; for it meaf ures the Angle C or the 
Arch P A. But if you make S the Centre, 
and fuppofe SP to be the Radius of a Cir­
cle, C P is the cr'angent of the Coalti'tude of 
the Sun, ( viz.) 5 5 Degrees, for 'tis that 
Tangent ,vhich meafures the Angle S or the 
Arch PE. 

Hence it vrill follow that if you fix a per-
pend-icular Needle, Pointer or Style, on any 
Horizontal Plane, and divide a Line, as P 
C, according to the Scale of Tangents, 
v,hofe Radius ihall be PS, beginning at 
P towards C, and make this Line of Tan­
gents moveable round the Centre P, the 
Shado\v of the Style will ihew you the Co­
alt-itude of the Sun at any time on that 
moveable Scale of Tangents. + 

Or if the Scale of Tangents PC be di­
vided on the immoveable Horizontal Plane 
it felf, and you defcribe concentric Circles 
on the Centre P thro' every Degree of that 
Scale, the Shadow of the tip of the Style 
will iliew the Coaltitude among thofe Cir­
cles ; for they will exactly reprefent the 
Parallels of Altitude in the I-leavens, 

3 Note, 
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Note,, This is defcribed thus particularly 

rather for Demonflration than Ufe, becaufe 
\tvhen the Sun is low the Shadow PC will 
be extended many Feet or Yards. 

Problem III. cr'o take the Alti'tude of the 
Sun by a Style on a perpendicular or upright 
Plane. 

Fix your Style AB perpendicular to a flat 
Board as Fig. XIX. Raife your Board exact­
ly upright, and turn it to the Sun, fo that 
the Shadow of the Style AD may be caft 
downward direll:ly perpendicular from the 
Center A in the Line A Q_ Then take the 
Length of the Style AB in your Compaffes, 
and fet it on the Board at right Angles to the 
Line of Shadow, from A to B: Draw the 
Line B D ; and the Angle A D B iliall be the 
Sun's Coaltitude, ( or Zenith Diflance as 'tis 
fometimes called) ('Vi°z.) 55 Degrees: The 
Tangent of which is AB to the Radius DA, 

, and the Angle AB D (which is the Comple­
ment of it) or 35d. iliall be the Sun's Altitude; 

, theTangentof whichis ADtotheRadiusBA. 
Or to make this more evident, draw the 

obfcure Line D O parallel to AB, i. e. 
Horizontal, and the Angle B D O will plain­
ly appear to be the Angle of the Sun's Alt-i-
tude 3 5 Degrees. · 

Hence it will follow that if the Line AD 
be prolonged to Q_and divided according 

L 2 te 
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to the Degrees of a Scale of 'l'angents, this 
Board or Infl:rument will be always ready to 
fhew the Sun's Altitude on that Scale, by 
the Shadow of the Style AB turn'd directly 
to the Sun, when the Board is held up and 
made to ftand perpendicular to the Horizon. 

N. B. This is the Foundation of thofe 
Dials which are made on Moveable Columns 
or on Walking Canes, which {hew the Hour 
of the Day by the different Altitudes of the 
Sun in the various Seafons of the Year. 

Note, There are feveral other ways to 
:find the Altitude of the Sun by a moveable 
or immoveable upright Plane, and a per­
pendz'cular Style fixed on it. But none of 
thofe Ways of taking an Altitude by the 
Point or End of the Shadow are the moft 
commodious and exact for common U f e ; 
I have chiefly mentioned them to lead the 
Learner into a more famiiiar and perfect 
Acquaintance vvith the Nature and Reafon 
of thefe Operations. 

If no regular In.firument be at Hand to 
take the Sun's Altitude, I prefer the follow­
ing l\!Iethod above any others. 

Problem IV. 'l'o find the Sun's or any 
Star's Altitude by a plain Board, 'lhread and 
Plummet. 

Take a fmootl~. flat Board as n op q 
which is at leaft 8 or 9 Inches broad every 

Way, 
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Way, See Fig. XX. Mark two Points on it 
as a c at leaft at feven or eight Inches di­
ftance, and draw that Line. Fix a very 
ihort Pin at c perpendicular which may be 
done fuffi.ciently true by guefs. Hang a 
Thread and Plummet on it. Hold up the 
Edge of the Board to the Sun till the Shadow 
of the Pin be caft all along the Line a c. 
Obferve where the Thread falls ; mark a 
Point in it as at d; dravv the Line d c, and 
the Angle a c d is the Complement of the 
Sun's Altitude: Or you may draw the 
whole ~drant a c e, and then the Angle 
d c e is the Sun's Altitude. Now if the 
Arch d e be meafured by a Line of Chords 
you :6nd the N·umber of Degrees. 

Note That the Degrees of Altitude 1nufi: 
always be reckoned from that fide of the 
~drantwhichisheld next to the Sun, ( 'Vi°z.) 
c e. The Coaltitude from the fide ca. 

Note farther, That the Sun's Altitude 
ihould fcarce ever be taken within half an 
Hour of Noon for any other Purpofes be­
fide the finding of the Meridian Altitude ; 
becaufe for an Hour together the Altitude 
then increafes or decreafes f o very little, the 
Sun being then near the Middle Qf its diur-
nal Arch. . 

Take Notz'ce alfo, That ,v-hen the Sun is 
near the Horizon it appears higher than 
really it is by reafon of the Refracft'on or 

L 3 breakin~ 
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breaking of its Rays in paffing through a 
larger Space of Atmofphere or thicker Air. 
When the Sqn is one Degree high its Re­
fraBion caufes it to appear near half a De-
gree higher than it is. At two Degrees 
high the RefraBi'on is 20 Minutes, at three 
Degrees the· RefraBion is I 5 Minutes, at 
five Degrees the Refra8ion is Io Minutes, 
at 10 Degrees the RefraBion is five Mi­
nutes. You muil: therefore allow propor­
tionably by deducting fo much from the 
apparent Altitude when you make an Ob­
fervation near Sun-rife or Sun-fet. 

Note again, That the heavier your Plum­
met is, the more fteddy it will hang, and 
make the Obfervation more exact. 

If you pleafe you may draw the whole 
~drant on the Board, and fi:ick in the 
Pin at the Centre before you make your 
Obfervation, ,¥hich indeed is the moft pro­
per way. 

You 1nay find the Alt£tude of the Moon 
the fame way. And the Altitude of any 
Star may be found by the fame Board, if 
you ftick in another very ihort Pin perpen­
dicular at a, and fixing your Eye at s bring 
both the Pins a and c juft over the Star ; 
then the Thread ,¥ill hang ( fuppofe) on the 
Point d in the Arch, and thew the Degree 
or Angle of Altitude to bed c e. 

Pro-
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Problem V. 'To obferve the Meridian Al­
titude of the Sun or its Height at Noon: And 
by the fame Method to find any Star's Me­
ridi'an Alti'tude. 

If you know exactly when 'tis Noon, take 
the Alti'tude of the Sun by any Inftrument 
within a Minute or t\ivo of that ti1ne, and 
that is the Meri'dz'an Altz'tude ; for two or 
three Minutes at Noon make no fenfible 
Difference in the Altitude. 

But if you have no Clock or Dial or any 
thing of that kind whofe truth you can rely 
on, then a little before Noon obferve and fet 
down the Altitude every four or five Mi­
nutes till you find it begins to grow a 
little lefs, then review your Obfervations, 
and the greateft Height was the true l.!feri­
dian Altitude. 

You may, by the fame Method, find the 
Meridian Alti'tude qf any Star above the 
Horizon, if you make feveral Obfervations 
when the Star is coming near to the North 
or South Part of the Meridian. 

Problem VI. How to find out the Decli­
nati"on of the Sun, or of' any large or known 
Star. 

If you know the Lati'tude of the Place 
where you are, with the Meridian Alt-itude 
of' the Sun any Day in the Year, or if you 
knO"\iV the Sun's Place in the Ecliptick you 

L 4 may 
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may find the Declz'nation of the Sun there­
by Geometrically as {hall be ihewn after­
ward : But if thef e are not known, then 
in order to other Aftronomical Operations, 
you mufi: feek the Declz'nation of the Sun 
for that Day, either by the Globe on the 
brazen Meridian ; or in a Scale of the Sun's 
Declz'nation, which is drawn on artificial 
~drants, or other Mathematical Inftru­
ments ; or it may be found in '!'ables of 
the Sun's Declination calculated exactly to 
every Minute of a Degree for every Day in 
the Year, which is the befi way where it 
may be had. 

There are alfo Cf'ables of Decli'nation of 
feveral of the moil: noted Stars. Thefe are 
all the Year at the fame Difi:ance from the 
Equator, and their Declination does not vary, 
as the Sun's does. 

Thefe Tables of the Sun's and Stars De­
clination are found at the End of this Book., 
Sect. XXI. 

But let it be noted here, that the De­
clz'nation of the Sun not only changes every 
Day in the Year, but it differs alfo fome fe\v 
Minutes in the next Year from the Year 
foregoing, even on the fame Day of the 
Month : Whence this Difference arifes, and 
hovv to alt with refpect to it, fee Problem 
XX. following, and more· in Sect. XXI. 

Pro-
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Problem VII. 'To find the Latitude of any 
Place by the Jvleridian Altitude and Decli­
nation of the Sun any Day in the Year. 

The Way to find the Latz'tude of any 
Place (i.e. the Diftance of the Zenith of 
that Place from the Equator) by the Meri­
dian Altitude of the Sun, is firft to feek its 
Colatitude, · i. e. the Complement of its La­
titude, or ( which is all one) the Elevation 
of the Equator above the Horizon of that 
Place. Suppofe the Day given be the 11th 

of June, or the Summer Solftice. 
This may be done by looking back to 

Figure III. Firft, Draw the Line HO for 
the Horizon, and from the Centre C raife a 
Perpendicular C Z to reprefent the Zenith. 
Make the Semicircle H Z O for the Meri­
dian: Then fuppofe the Meridz'an Alti'tude 
of the Sun at the Summer Solftice be 62 
Degrees, by the U fe of your Com paifes and 
a Scale of Chords fet up 6 2 from H to S : 
Alfo the Declz'nation of the Sun that Day be­
ing 2 3 ½ Degrees Northward, fet 2 3 ½ from S 
downward, and it will find the Point E, and 
the Arch H E is the Altitude of the Equator 
above the Horizon, or the Colatz'tude of the 
Place, ('Viz.) 3 8 ½ Degrees : Thence you find 
the Latitude is E Z or 5 1 ½ Degrees which 
completes a ~ adrant. Then if you draw 
the Line EC it will reprefent the-Equator 
in that Scheme. Sup-
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Suppofe you take the Meridz'an Altz"tude 
of the Sun on either of the Equinoctial 
Days, (viz.) in March or September, and 
you find it to be 3 8 ½ Degrees : Set up 3 8 ½ 
from H to E, then the Sun having no 
Declination the Meridian Altitude it felf 
iliews you the He-ight of the Equator above 
the Horizon, which is the Complement of the 
Lati'tude. 

Suppofe the Meridian Altz'tude of the Sun 
at the fhorteft Day be I 5 Degrees, fet up 
1 5 from H to V : Then the Sun's Decli­
nation is 2 3 ½ Degrees Southward ; therefore 
fet 23 ½ from V up~rard, and it finds the 
Point E : And the Arch HE is the Comple­
nzent of the Latitude as before, ( ruz'z.) 3 8 f 
Degrees. 

For all thefe Practices the chief Rule is 
this. In the Summer Half-Year fet your 
Declination dorivnward from the Point of 
the Meridian Altitude, and it will find the 
Equator's Height above the Horizon. In 
\Vinter fet your Declination up1vard from 
the Point of the Meridian Altitude, and it 
will fhew you the Height of the Equator. 
The Reaf on of it is moil evident in the 
third and fourth Figures. 

It may be proper in this Place to recol­
lect what I have already demonfi:rated in 
Seel-ion V. Figure IV. that the Latitude of 
any Place ( that is, the Diftance of its Ze-

nith 



Seel:. 20. Geography and Ajlronomy. 157 
nith from the Equator) Z E is equal to the 
Elevation of the Pole PO above the Hori­
zon. Thereby it appears that the ~levati'on 
of the Equator above the Horizon of that 
Place on one Side as E H (which is the 
Complement of the Latitude) is equal to the 
Complement of the Pole's Elevation on 
t' other fide as Z P. If the ref ore the Lati'­
tude ( [ uppofe of London) be E Z or P 0 
5 r f the Colati'tude P Z or HE will be 3 8 ½, 
for it mufi complete a Quadrant or 90 De­
grees ; and therefore if you fet the Point P 
5 r ½ Degrees above O on the other fide of 
the Horizon, and draw the Line P C, you 
have the Axis of the World reprefented, or 
the North Pole in its proper Elevation for 
London, and fianding ( as it ought) at right 
Angles with the Equator E C. 

I have reprefented the Solution of this 
fixth Problem in _a Geometrical manner to 
fuew the Reaf on of this Practice ; but this 
Problem of finding the Latitude by the Me­
ridian Altitude is much eafier performed 
Arithmetically thus. 

In the Winter Half-Year add the DecHna­
nation to the Meridian Altitude, and it gives 
you the Colatz'tude. 

In the Summer Half-Year fubfi:racl: the 
Sun's Decli'nation from the Meridian Altitude 
and it gives the Colatitude. 

Example, 
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Example, June I I 
th 

Meri'd. Alt. H S-----62 ~ 
Sun's Declin. E S-----23½~ 

en· -----
Colatitude H E-----3 8! 

December I 1th. 

Meri'd. Alt. H V ----- I 5 :g 
Sun's Declz'.n .. E V-----2 3½< 

Colatz'tude H E----3 8½ 

Then if you f ubfiract the Colatitude 
from the Zenith or 90, you find the La­
titude, as, 

Zeni"tb 
Colatz'tude 

Lati'tude 

H Z-----9 o cg 
H E-----3 8r~ 

- :::s ________ {,/) 

E Z-----51½ -----
After all it mufi: be obferved here that 

all thefe Problems of finding the Latitude 
of the Place by the Sun's or Star's Meridian 
Altitude, &c. belong chiefly to thofe Places 
which re within the Temperate Zones. If 
the Place lie in the 'Torrid or Frigid Zones, 
thefe Methods of Solution are good when 
the Meridian Sun is on the fame fide of the 
~enith with the Equator, whether North 

Gr 
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or South. But if not, then there mufi be 
f ome little Difference of Operation at fome 
times of the Year. Yet if you project a 
Scheme for the Solution of fuch an Enquiry 
like Fig. III. the very Reafon of things will 
ihevv you "rhen you mufi Add or Subfrract. 

Problem VIII. To find the Meridi'an Al­
ti'tude of the Sun any Day of the Year, th, 
Latitude of the Place being given. 

This is but the Converfe of the former 
Problem, and therefore is to be performed 
the contrary Way, (vz'z.) in Winter fubfiracl 
the Dec linati'on V E from the EquinocNal 
Alti'tude or Colatz'tude H E, and the Re­
mainder is H V the Meridian Altitude. 

In Summer add the Declination ES to 
the Equinoclz'al Altitude, or Colati"tude HE~ 
and it gives the Meridian Altitude HS. 

The Meridian Altitude at the Equinoxes 
is the fame with the Colatitude as before. 

Problem IX. 'l'o find the Declination of 
the Sun, its Meridian Altz'tude and the La­
titude of the Place being gz'ven. 

It is hardly neceifary to defcribe this 
Prall:ice to thofe who have perfectly learn'd 
the two foregoing Problems. 

Subjlracl the Colatitude H E from the 
Meridian Altitude in Sun mer H S, and the 
Remainder is the Sun's Summer Declz'nat-ion 
ES. Sub-
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Subjlra[/ the Meridian Altitude in Wi'nter 
H V from the Colatitude HE, and the Re­
mainder is the Sun's Wi'nter Declinati'on EV. 

Or in iliort, if the Meridian Altitude and 
Colatitude be given, .fuijiracl the lefs from 
the greater, and the Remainder is the Sun's 
Declinati"on. 

Problem X. 'Io find the Latitude of a 
Place by the Meridian Altitude of a Star, 
when 'tis on the South Meridian. 

Find the Declination of that Star in fome 
Table or Scale of the Star's Declination. 
If it has Declination Northward, ( as the 
Sun has in Summer) f ubfi:racl: the Decli­
nation from the Meridian Altitude, and it 
gives you the Colatitude. 

If the Star's Declination be Southward 
( as the Sun's is in Winter) add its Declina­
tion to its Meridian Altitude, and it gives 
yon the Colatz'tude. 

Note, When I fpeak of North and South­
ward in relation to Winter and Summer, 
in many of thefe Problems, I mean in Nor­
thern Latitudes fuch as ours is in Britain. 

When the Star is on the North Meridz'an 
fee how to find the Latitude by it in 
Problem XXXII. 

I .. 
·Problem XI. By what Methods is the Lon­

gitude of Places to be found. 
rhough 
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Though the Latitude ( which lies North­

ward and Southward) may be determined 
with the utmofi Certainty by the Methods 
before propofed, yet the Longi'tude of a 
Place ( which is the Dijlance of any two 
Places from each other Eajlward or W efl­
war d) is very hard to be determined by the 
Sun or Stars, becaufe they always appear 
moving round from Eajl to Weft. The 
Longitude therefore of Places is ufually 
found by meafuring the Diftance on Earth 
or Sea from W efl or Ea.fl. 

The Map-Makers who defcribe Countries, 
Provinces or Kingdoms, meaf ure the Difian­
ces on · the Earth by an Infl:rument made on 
Purpofe, with a Wheel fo contrived, that a 
certain Number of its Revolutions is equal 
to a Pole, a Furlong, or a Mile; it hath 
alfo a Mariner's Compafs and Needle touch'd 
with a Loadfione fafined to it, to ihew how 
much their Courfe varies from the North or 
South. 

In this lafi Age they have alfo invented a 
Way to find the Difference of Longi"tude be­
tween two Towns that are fome thoufands 
of Miles af under in difiant Nations ; and 
that is by a nice and exact Obfervation of 
the Moment when the Eclz'pfes of the Moon 
begin or end, made by Mathematicians at 
thofe diftant Places : And thus by the 
Difference of Time in thofe Eclipfes they 
compute the Difian.ce of Place. This 
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This Invention is fi:ill further improved 
by Obfervations of the Eclipfes of the four 
Moons or little fecondary Planets, which 
roll round the Planet Jupiter as our Moon 
does round our Earth : By thefe Means 
.the fuppofed Difi:ances of fome Places in 
the Eafl and H7ejl-Indies have been alter'd, 
and the Mifiakes of feveral hundred Miles 
corrected. 

The Sailors meaf ure it at Sea by the Log, 
which is a piece of Board fafi:ned to a long 
Line 1vv hich they caft out of the Ship while 
a Minute or Half-Minute Glafs begins to 
run: Then drawing in the Log, they fee 
hovv far the Ship has failed in a Minute; 
and fuppofing the Circumftances of the 
Wind and Water to be the fa1ne, they com­
pute thereby how far they have fail'd in 
Jome Hours. But this being a very uncer- ' 
tain Way of reckoning becaufe of the con­
tinual Changes either of the Strength or the 
Point of the Wind, or Current of the Water, 
they are often liable to Miftakes. There­
fore it has been the famous and f olicitous 
Enquiry of thefe laft Ages how to find out 
and afcertain Longitude at Sea ; and there 
is f o vaft a Reward as twenty thoufand 

ounds offered by the Parliament of Great­
Bri'tain to any Man who ihall invent a Me­
thod for it, which ihall be plain, eafy and 
practicable at Sea. 

1 Problen1 
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Problem XII. 'ro find the f)'alue of a De­

gree if a greater Circle upon the Earth, or 
how 1nuch it contains in Englifn Meafure. 

Here let it be noted, that one Degree of 
a greater Circle on the Earth anf wers to 
one Degree of a greater Circle in the Hea­
'Vcns. It is true the heavenly Circles are 
inco1nparably larger than the Circumference 
of the Earth ; and they are alf o larger th art 
each other according to the different Di...; 
ftances of the Planets and Stars ; yet every 
Circle (whether greater or leffer) is divided 
into 3 60 Degrees, and therefore though Cir­
cles differ never f o much in Magnitude, yet, 
when they are fuppofed to be concentrical, 
(i. e. to have the fame Centre) every fingle 
Degree of each Circle is .corref pondent to a 
:fingle Degree of all the other Circles. 

Now that a Degree of the Heaven; thus 
anfwers to a Degree on the Earth is very 
evident; for if we travel on Earth, or £1.il 
one Degree- Northward or South·ward on the 
.fame Meri'di'an, we £hall find by the Sun or 
the fixed Stars in Heaven that our Zenith is 
jufl: a Degree altered, our Lati'tude is changed 
one Degree, and our Pole is one Degree more 
or lefs elevated, ( viz.) more elevated if we go 
from London toward the North, and lefs ele­
vated if we g_o toward the South, till we come 
to the Equator: Afterward the contrary Pole 
is elevated gradually. _ By fuch Experiments 

M as 
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as thefe Philofophers infer alfo that the Earth 
£s a Globe and not a plane Surface. 

Wherefore to find the Value of a Degree 
on a greater Circle of the Earth, you muft 
travel directly in the Jame Meri'dian, mea~ 
f uring your Miles all the Way, till your La­
titude be alter' d one Degree; and then ( if you 
have been exact in your Meaf ure) you will 
:find that you have travell7d about 70 Englifo. 
Mi'les; though Geographers often reckon 60 
Geographi"cal Mi'les to a Degree for greater 
Eafe in Computation, as I have faid before. 

Problem XIII. · 'l'o find the Circumference,­
the Di'ameter, the Surface and Solid Con­
tents of the Earth. 

Having found the Value of one Degree 
to be 70 Mi'les, multiply ~hat by 360, and it 
produces 2 5200 Miles for the Circumferences 

The Diameter is in proportion to the Cz'r­
amiference as I I 3 to 3 5 5, or as 50 to I 57, 
or in more brief and vulgar Account as 7 is 
to 22, which will make the Di'ameter of the 
Earth to be about 8000 Miles. 

Multiply the Circu1nference by the Dia--
1neter, and that Prod ult ihall be the Square 
Feet, Furlongs, Mi'les, &c. of the Surface" 

Multiply the Surface by the fixth part of the 
Diameter, and that will give the_foHd Content. 

Note, That Geographers differ a little in 
the Computation of thefe Meafures, becaufe. 

the)!' 
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they differ in the Meaf ure of a fingle De­
gree.: i\..nd that is becaufe of the Crooked~ 
nefs and Inequality of any Road that you can 
travel for 70 Miles together: The jufteft 
Meafurers have made 69½ Miles go to a De-­
~ree, or the round Number of 70 Miles. 

Problem XIV. To find the Value of a De­
gree of a le/fer Circle on the Earth, i. e. the 
Value ·of a Degree of Longitude on the lejjer 
Parallels of Latitude. 

I have mentioned it before under the IIId 
Prob. of the 19th Seel. that all the Degrees 
marked on the Equator, or on any of the 
Meridians are 70 Miles, becaufe all thofe 
Lines are Great Circles; yet in the Parallels 
of Latitude, the further you go from the 
Equator, the Circle grows lefs and lefs, and 
confequently each Degree of it muft be lefs 
alfo ; and for this Reafon the whole Circle 
of 3 60 Degrees near the Pole v;rill not make 
above 3 60 Miles ; and as you approach fiill 
nearer to the Pole, it will not make fo many 
Furlongs or Feet. 

To find therefore the true Value of a De.,,; 
gree fuppofe in the Parallel of Lat£tude of 
London 5 r½ Degrees, ufe this Method, Fig. 

· XXII. Make a ftrait Line A. B to reprefent 
one Degree in the Equator, .divide it into 
60 Geographi'cal M-iles, or · nto 70 Englijh 
Miles, all equal : Set the Foo~ of your 

, . M 2 Co,m, .. 
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Compaifes in A, defcribe an Arch from B to 
C of 5 I f Degrees, then from the Point C 
let fall a Perpendicular to D, and AD is the 
Meaf ure of a Degree of Longz'tude £n the Pa­
rallel of Londdn, ( vz'z.) about 4 3 ½ Miles. 

The Demonftration of it may thus be 
explained. Prolong the Arch BC and com­
plete the ~drant E AB. Then E ihall 
reprefent the North Pole: EA the Northern 
Half of the Axis of the World, AB the Semi­
diameter at the Equator, and N C the Semi­
diameter of the Parallel of Latitude for 
London. Then Arithmetically, if the Lin~ 
AB (fuppofe 1000 equal Parts) allow 70 
Miles for a Degree, what will NC (i. e. 
about 621 equal Parts) allow? Anf 43f. 

Or 'Trigonometrically thus. AB is the 
whole Sine of 90\ or Rad~us. N C is the 
Sine of the Colatitude 3 8<l f . Then fay, As 
AB or the Sine of 90a is to 70 Miles, fo is NC 
or AD the Sine of 38d} to 43 ½ Miles. 

Note, This Diagram or Figure will ihew 
the value of a Degree of Longitude in any 
Parallel of Latitude, if from every Degree 
in the Arch EC B a Perpendicular were 
drawn to the Line AB. 

Therefore a v.rhole Line of Sines if num­
ber' d back\vard, and apply' d to a Scale of 70 
equal Parts, w·ill ihew the Miles contain'd in 
one J?egree of Longitude under any Parallel 
of Latitude ,vhat[oever. 

Having 
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Having fhewn in former Problems ho\v 
to take the l.feridian Alt£tude of the Sun, 
and thereby to find the Latitude of any 
Place on the Earth, I think it may be pro­
per now to ihew ho,v to projecl the Sphere 
for any Latitude upon the Plane of the Me­
ridian, and reprefent it in ftrait Lines, which 
is called the Analemma: Becau{e the Erecrion 
of this Scheme ( and f ometimes of a little 
Part of it) will folve a variety of Aflronomical 
Problems, as will appear hereafter. 

Problem XV. :lo ere cl the Anal em ma, or 
reprefent the Sphere z'1z flrait Lines for · the 
~atitude of London 5 I½ Degrees. 

Firft, It is fuppofed you have a Scale of 
Chords at Hand, or a ~adrant ready di­
vided into 90 Degrees. Take the Extent 
of 60 Degrees of the Line of Chords in 
your Com paifes, ( or which is all one) the . 
Radius of your ~drant, and defcribe the 
Circle N Z E H S Q_f or a Meridz'an both 
North and South as in Figure XXIII. ( viz.) 
NES, which reprefents 12 a Clock at Noon; 
and N ~' wp.ich. reprefents the I-lour of 
Midnight. . 

Through C the Centre dra\v the Lin:e 
HO for the Hori"zon. At 90 Degrees di­
fiance from H and O mark the Point Z and 
D for the Zeni"th and Nadir; then draw the 
Line Z D which will crofs HO at Righ 

M 3 Angles 
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_l\.ngles, and will reprefent the .4zim1!,th of 
Eajl and ,Vefl ; as the Setp.icircle Z O D re7 
prefents the Nortf; Azif[tuth, and ?' fl P 
the South. 

Above th~ Hori~on O mark N for th~ 
· North Pole elevated 5 I½ Degrees : Throµg~ 
the Center C draw the Line N" S fo!" the Axis 
ef the World; \vhich Line ivill alfo reprefent 
the Hour Circle of fix a Clock, being at 90 
Degrees difi:ance froµi ]\loon and Midnight. 
S will ftand for the South Pole, deprefs' d as 
much below H the South fide of the 
Horizon, as N the North Pole is raifed 
above O on the North fide of it. 

-:A-t 90 Degrees from N mark E and Q.._, 
on each fide ; then crofs the Axis of thi 
World N ~ with the Line E ~t right Angles, 
which reprefents the Equator. Thus E wiq 
be 90 Degrees from N the North Pole, 5 I½ 
Degrees from Z the Zenith, which is the 
Latitude~ and it_ ,;vip be 3 8 ½ Peg~ees above 
H the Hor£zon 'Y"hich is the Complement of, 
ihe Latitude. · 

At 2 3 ½ Degrees from E on ea~h fide mark 
the :Points M and W ; then parallel to the 
Equato!" pr E Q_graw the Line M 2D for the 
'I'ropic of Cancer, and the W i,y for the 'l'ro­
p-ic of Capr/corn·. After that, through the 

. ~entre C draw M- i,y which is the Ecli"pt£ck: 
It cuts the Equator E Qin C, and makes an 

~pgl~ with ~t ?f 2 3 ½ pegre~s~ 
. - From 
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From the Points NS mark p and x on each. 
.fide at the Diftance of 23½ Degrees, pp are 
· the Poles of the Ecliptz'ck, and the Lines p ~ 
and x p being drawn are the two Polar Cir­
cles, ('uiz.) the Artz'c and Antartic. 

Thus the Analemma is completed for aH 
general Purpofes or Problems. 

The further Obfervables in it a!."e thefe, 'Viz 

Mis the Sun's Place in the Ecliptick '-''hen 
it enters Cancer at the Summer Solfiic : 
And the Arch EM is its North .Declination 
~ 3 ½ Degrees. 

C is the Sun's Place in the Ecliptick enter .... 
ing Aries or Libra at the Equinoxes : And 
then it has no Declination. 
~ is the Sun's Place in the Edi ptick en­

tering Capricorn at the ,i\Tinter Solftice : And 
the Arch ~ ~ (which is all one) E W is its 
South Declination 2 3 ½ Degrees. 

The Line M 2:o is the Sun's P ath the 
Longe.ft Day, or at the Summer So!flz'ce ; 

-it is at QE at Midnight ; it rifes at R; it is 
at fix a Clock at 6 ; it is in the Eafi Azi­
muth at TV ; it is on the Meridian at M thtit 
Day, and the Arch M H i$ its Meridian Al­
titude, ( v.i.z.) 62 Degrees. 

The Line E Qjs th~ Sun's P_ath on the 
two E quinoclial Days at Aries and L ibra ; 
it_ is_ at _Midnight at Czi_ it rifes at C, and 
'tis 1n the fame Mon1ent at the Eaft, and 
fi:x a Clock ; for on the Equinoctial Day$ 

~A 4 Z O 
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Z D the Azimuth of Eaft and Weft, and 
T s the fix a Clock Hour Line both meet 

at C in the Horizon H 0, which never 
happens a.ny other Day in the Year: Then 
the Sun goes up to E at Noon-? and EH 
is the Arch of · its Meridian Altitude at the 
Equinoxes~ (vz'z.) 38½ Degrees. 

W 1-:f is the Sun's Path the Shortejl Day,. 
or at the fVZ:nter So!Jlice ; it is Midnight qt 
'vJ' ; it is in the Eail: at K long before it 
rif es ; it is fix a Clock at G before it rifes 
al(o ~ then at J it rifes or gets above the 
Horizon ; it is Noon at W, cl,nd its Meridian 
Altitude is WI-I or r 5 D~grees. 

The Sun's Afcenfional Difference (that is, 
its Diil:ance from fix a Clock at its Rifing 
or Setting) in t p Su1;zmer Solil:ice is the 
Line R 6, and at the U7z'nter Solfrice 'tis the 
Line I G. 

It Amplitude ( or Difl:ance frorn Eafi: or 
W "fi at its ii1ng or Setting) in Surnmer is 
RC; j1 JYz'nter 'tis IC. 

Here .,·ou n1ufc fuppofe that the Sun goes 
dovvn aw-in froni the Meridian jn the After­
noon on-eotl er fide of the Schcn1e or Glo_be 
in the ame rnanner in vvhich its Afcent to­
'\Vard the lVIeri--iian is reprefented on t~is 
Side : So that the Line MR. rcprefent the 
Sun's cmidi'urnal Arch at l\1i1fummer, EC 
f~t the Eouinoxes, and WI at Mid-winter. 1 . 
~[be Semi°d-iurnal Arch is half the Arrh it 
rn~1kcs above t!.~e H nzon. _l\1ote 
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Note, That as we have defcribed the va­
rious Places of the Sun's Appearance above 
the Horz'zon H O at the f everal Seaf ons of the 
Year, fo the various Places of its Depreffion 
below the Horz'zon HO may be eafily found 
out and defcribed by any Learner. 

Problem XVI. Ho7.v to reprefent any P cr­
rallel of Declination on the Analemma, or to 
defcrz'be the Path of the Sun any Day in the 
Year. 

Find out what is the Sun's Declination 
that Day by fame Scale or Table: Obferve 
whether it be the Wz'nter or the Summer 
Half-year; and confequently whether the 
Declination be North or South : Then for 
the ;I'J orth-fide of the Equator, if it be Sum­
mer, ['et the Degrees of North Declinati'on 
upward from E toward Z ; if it be Winter 
fet the South Declz'nation downward from E 
toward H : And from the Point of Declina­
tion (fuppofe it be Mor W) draw a Line 
parallel to E Q!_he Equator~ as M ~ or W vs, 
and it reprefents the Parallel of Declinat-ionJ 
or the Path of the Sun for that Day. 

Proble~ XVI.I. How to reprefent any Pa­
rallel of Altitude, either of the Sun or Star 
on the Analemma. 

As the Lin~s of Declinatz'on are parallel 
i the Equator; fo the Lines of Altz'tude are 

parallel 
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-parallel to the Horizon : Su ppofe therefore 
the Altitude of the Sun be about 42 Degrees; 
fet up 42 Degrees on the Meridian from 
H to A, draw ~he Line AL parallel to H 0, 
and it defcribes the Sun's parqllel of Alti­
tude that Moment. 

Here Note, that where the Sun's Parallel 
of Decli'nation for any Day and his Parallel 
of Altitude for any Moment crofs each other, 
that is an exacl Re pref entation of the Sun's 
Place in the H ea'Vens at that Time : Thus 
the Point Solo is the precife Place where 
the Sun is when he is 42 Degrees high on 
the longefr Day of the Year : for M'!o re­
prefents his Path or Parallel of Decli'nation 
that -Day, and A L reprefents his Parallel of 
Altz'tude that Moment. 

I might add here alfo, that the prick' d 
Arch No S reprefents the Hour Circle in 
which the Sun is at that Moment ; and 
Z o D reprefents its Azz'muth or 'Verti"cal 
Ci'rcle at that Time. Note, Thefe Arches 
are troublefome to draw a-right, and are 
not at all neceffary to folve comrnonProblem-S 
by the Scale anq. Compaifes on the Ana­
le1nma. 

Problem XVIII. 'The Day qf the Mont/, 
and the Sun's A lti'tude being given, how to 
find the Hour or Azz'muth of the Sun by the 
A 7zale112ma. 

The 
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The two foregoing Problems acquaint 

you how to fix the precife Point of the Sun's 
Place any Minute of any,Day in the Year b 
the Parallel of Declt'nation and Parallel if 
Altitude croffing each other. 

Now fupp0fe the Day of the Month be 
the 25 th of April, and the Sun's .Alti'tud 
3-4 Degrees · in the Morning. Defcribe the 
Semicircle TH •ZO in Figure XXIV. for th 
Meridian. Make H CO the Horizon. Draw 
E · C making with H C an Angle of the 

-Colatitude J8 f Degrees to reprefent the E ­
quator. -Seek the D ecli'natz"on of the Sun, 
and in the Tables or Scales you will find 
it near I 6 '¾ Degrees Northward : Set 16 f 
from E to D ; draw D R for the Path of the 
Sun that Day, parallel to E C the Equator. 
Then fet the 'Altitude 34d. from H to A, 
draw A L parallel to H O the Horizon. 
Thus the Point o ihews the Place of the 
~Sun as b~fore. 

Now if you would find the Hoztr, you 
muft dra,v the Line C N at right Angles 
with the _ Equator E C, which reprefents 
the fix a Clock Hour Line ; and the Difrance 
6 o is the Sun's Hour from fix ; that is, his 
Hour after fix in the Morning, or before fix 
in. the Afternoon. 
·· If you are to feek the .Azimuth, then 

· 3/0U f!lUil: draw the Line C . Z perpendicu­
lar to H O ,vhich is the vertical Circle of 

4 Eaft 
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Eaft or W efi ; then the Extent .F O is the 
Sun's Azimuth f!om Ea.fl in the Morning, 
or from Wefl in the Afternoon. 

Thus you fee ·that in order to folve thof<, 
two difficult Problems of the Hour or Azi­
muth, you need but a very few Lines to per­

. form the whole Operation ; for if you want 
only the Hour, CZ may be omitted; if you 
want only the Azz'muth, C N may be omitted. 

Yet in the Winter Half-year, f uppofe the 
2d of November, when the Declz'natz'on is 
near 1 8 Degrees South, it muft be fet down­
ward as E W from E toward H ; then you 
cannot f o well find the Hour without pro­
ducing the fix a Clock Line N C below the 
Horizon down to S, that you may nieafure 
the Hour from Sor fix. 

Obferve alf o that this little Diagrarn in 
Figure XXIV. will fol ve a great Variety of 
Problems befides the Hour and Azz'muth on 
the 2 fh of April: It iliews the Length of 
the Day by the Semidiurnal Arch DR. The 
Sun's AfcenjionalDijference is 6 R. His Am­
plitude is C R. His Azz'muth from Eaft or 
Weft at fix is T 6. HisAlt-itudeatEafl and 
Weft is V C. His Meridi'an Altz'tude is the 
Arch D H : And his Azi'muth from Eaft or 
~r efi at ri.ftng or fetti'ng is the Line CR. 

Problem XIX. , Horrv to me a Jure the Num­
ber of Degrees on any of the flrai't L-ines i'n 
the Analemma. I 
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I think there is no need to inform the Rea­

der that any Part of the outward Circle or 
Mer£dt'an may be meafured upon that Scale 
of Chords or ~drant, according to whofe 
Radius the whole Analemma is drawn. 
• As for the jlrai't Li'nes they are all to be 
confidered as Sines ; thofe Semidiameters 
which are drawn from the Centre C to the 
Circumference are fo many whole Lz'nes of 
Si'nes or 9g Degrees to the common Radius 
of the Semicircle. But if you confider any 
whole Di'ameter which paifeth through the 
Centre C, it is a Line of rverfed Si'nes, i. e. 
two Lines of Right Sines joined at their 
Beginning to the fame common Radius of 
the Semicircle.. · 
· If therefore you have a Scale or L-ine of 
Si'nes at Hand to the fame Radius of the 
Circle, you may meafure any Part of thofe 
ftrait Lines, fetting one Foot of the Com­
paifes in the Centre C, and extending the 
other to the Point propofed, then applying 
that Extent to the beginning of the Line of 
Sines, and obferving how far it _reaches. 

But if you have no Scale or Li°ne of Sines 
at hand, , you may find the ~ntity of any 
Part of the Semidiameter by the outward 
Limb or Semicircle, and by the Scale of 
Chords, according to whofe Radius the 
Semicircle is dra,;vn. The Method of per­
forming it fee in Figure XXV, where the 

4 ~adrant 
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~adrant y x b is dra¥1n by the fame 
Radius as the Semicircle in Figure X_XJV. 
But I chofe to make it a diftil)ct· Figure, 
left the Lines ihould interfere witl;i one 
another and breed Confu_fion; and there­
fore in Figure XXIV. I have ufed capital 
Letters, in Figure XXV. all the Lette11s ara 
fmall. · 

Suppofe I would find how many Degree 
are contained in ,r C which is the Sun's 
Altitude at Ea.ft or W efi. This is a Part 
of the Semidiameter C Z : Suppofe there­
fore C Z to be a whole Line of Sines, be­
ginning to be number'd at C. Take the 
Extent V C in your Com paifes, and carry 
one Leg up in the Archy x till the other 
Leg · will but juft touch the Diameter y b, 
and the Leg of the Compaffes will reft at n; 

wherefore it appears that CV in Fig. XXIV. 
is the Sine of the Archy n in Figure XX\T. 
or 2 1 Degrees. 

Another Way to perform it is this. Take 
the Extent V C, fet one Leg of the Com­
paifes in y, and with that Extent make a 
blind or obfcure Arch ate, and by the Edge 
of that Arch lay a Rule from the Centre b, 
and it will find the Point n in the Limb 
(v£z.) 21 Degrees. . 

By the fame Pracrice you may find the 
Number of Degrees contained in any Part 
of thofe Lines which are drawn fron1 the 

Centre 
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Centre C, ('vi"z.) C H, C E, C M, C Z, 
C N, C 0, all which are whole Lines 
of Sines to the common Radius of the 
~adrant. 

But as for thofe L-ines in the Analemnza 
w·hich are not drawn from the Centre C, 
but ar.e drawn a-crofs fome other Diameter 
and produced to the Limb, fuch as the Line 
6 D, the Line S W, the Line F A, and the 
Line F L, each of thefe are to be efieemed 
as a whtJle Li'ne of Sines alfo, but to a lefi 
Radi'us. 

So 6 0 in Figure XXIV. ih the Si'ne of 
tbe Sun's Hour from 6 ; but the Radius is 
6 D, and the Number of Degrees in 6 0 is 
to be found in this manner. Take the 
Extent 6 D, or this whole letter Radius in 
your Compaifes, and fet it from b to q in 
Figure XXV. then take the Extent 6 0, 
and fetting one Foot of the Compaffes in q, 
make an obfcure Arch at o, and a Ruler 
laid from b the Centre by the Edge of that 
A.rch o will find the Point d in the Limb, 
and £hew that d y is 34 ¾ Degrees, which 
(turned into Hours) .is two Hours 17 Mi'nutes 
from fix, ( viz.) 17 Minutes pa.fl: eight in 
the Morning, or + 3 Minutes paft three in 
the Afternoon. 

Again F o in Figure XXIV. is the Sine 
of the Azimuth from Eafl to W efl to the 
Radius F A ; take therefore F A in your 

Conipa1Tes 
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Com pafies and fet it from b to p in Fi­
gure XXV. then take the Extent F o and 
with one Foot in p make the obfcure Arch 
a ; by the Edge of that Arch lay a Ruler 
from b the Centre, and you will finq the 
Poifit s in the Limb; therefore y s is the 
Azimuth from Eajl to W ejl, that is, about 

17 Degrees. 
Note, If you have the Infirument called 

a Secfor at hand and know how to ufe it, 
you may with great Eafe and ExaB:nefs 
find the value of any Sine in the Analemma, 
whether it be to a greater or a leifer Ra­
dius, without thefe Geometrical Opera­
rations. 

Problem XX. 'l'o find the Sun's Place in 
the EcHptick any Day in the rear .. 

It is well known that the 1 2 Signs of the 
Zodiack, each of which has 30 Degrees, 
contain in all 3 60 Degrees : And the Sun is 
faid to go through them all once .in twelve 
Months or a Year. Therefore in a vulgar 
Account, and for the U fe of Learners we 
generally fay, the Sun goes through one 
Degree in a little 1nore than a Day, and 

thereby finiilies the 3 60 Degrees in 3 6 5 
D ays. But this is not the jufiefi and moft 
accurate Account of Things : Let us there­
fore now tovvard the End of this Book, 
with a little more Exacrnefs obferve, 

· 1. That 
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r. That the annual Courfe w ich the Sun 

appears to take through the Eclzptick round 
the Earth, is n1uch more properly and truly 
afcribed to the Earth's moving or taking its 
Courfe round the Sun ; tho' the common 
App~arances to our Eye are much the farl)e 
as if the Sun moved. 

2. This annual Courfe or Path of the 
Earth is not properly a Circle, but an El­
lipjis or Oval: And as the Sun is fix' d in one 
of the Focus's of the Ellipjis, f o the .fix' d 
Stars, ( and among them the 1 2 Signs) fur­
round and encompafs it. See Fig. XXXI. 
where the black Point t is the Earth in its 
Orbit moving round, and o the Sun near 
the Middle, and the outward Circle of 
Points is the flarry Heaven. 

3. That Part of this Ellipfi.s or Oval, 
which the Earth traces in our Winter Half­
year, (i. e. from Autumn to Spring) is nearer 
to the Sun than the other Part of it which 
the Earth traces in our Summer Hal£-year, 
(i. e. from Spring to Autumn.) And as it 
is nearer to the Sun, fo confequently 'tis the 
ihorter or leffer half, if I may fo exprefs it. 
The very Figure ihews it plainly . . 

Note, By our Winter and our Summer I 
rnean thofe Seaf ons as they ref pect us in 
Europe, and in thefe Northern Parts of the 
Globe. 

N -
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. 4. Thence it follows that the Sun appears 
to fini{h its Winter Half-year from Septem­
ber 12th to ]vfarch I ot\ i e. from ~ by 
v.f' to cyi fooner by 7 or 8 Days than it does 
the Summer Half-year, i. e. fi4 om cv- by 
£D to ~, or from M<Zrch 10th to September 
12th, which is proved thus : When the 
Earth is at t, the Sun appears at 2:o and 'tis 
Jl;[z'dfummer. When the Earth is at · e the 
Sun appears at ~ and 'tis Aut:11mn. When 
the Earth is at o the Sun appears at J-:f and 
'tis Midwinter. And when the Earth is at 
~ the Sun appears at cyi and 'tis Spring. Thus 
the Sun appears to pafs through thofe Signs 
which are juft oppofite to thofe which the 
Earth paifes. Now as the Earth is longer 
in going through the Arch a t e, from £= to 
cyi, than it is in going through the Arch e o a, 
from 'Y' to £=, [o confequently the Sun 
appears to pafs through the oppofite Signs 
from Aries to Libra, flower than he does 
from Li'bra to Arz'es. 
· This is proved alfo plainly by the Com­
putation of Days. 

After the Sun enters Aries on March 
1 oth, th~t Month hath 21 Days, and after 
the Sun enters Li'bra on September 1 zt\ 
that Month hath 1 S Days. N o,v let us 
compute~ 

March 



Sect. 20. Geography and A.flronomy. I 81 
M.arch - 2 1 'Y' September -- r 8 :0:. 

April - 3 0 l oaober ---- 3 I t 
lvfay --3 1 j November -- 3 o f 

June--30 >Days Dece,nber-- 3 r >Days 
July-- 3 r j · January---- 3 I \ 

Augz(ft - 3 I J February --- 2 8 J 
September 12 ~ JJ1arch ----- 10 cy, 

Summer I 86 Days Winter -- I 79 Days 

5. Agreeably hereto 'tis found that in the 
Winter Months ( chiefly from the middle of 
08ober to the latter· end . of February) the 
Sun appears to move f omething more than 
one Degree in a Day: But in the Summer 
l\1onths ( chiefly from the latter end of 
February to the n1iddle of OfJober) the Sun 
appears to move fomething lefs tha.rJ. one De­
gree in a Day. ·This is one Reafon why a 
good Pendulum Clock meafures Time more 
jufi:ly than the Sun: And 'tis this Irregularity 
of the Sun's meaf uring Time that makes the 
Tables of Equation of Time neceffary. 

6. And thence arifes a fenfible Inequality 
between the Tirr~es of the Sun's apparent 
Continuance in different Signs of the Zodz'­
ack: He feems to tarry longer in thofe of the 
Summer, and iliorter in thofe of the Winter: 
So that he does not leave one Sign, and 
enter another jufi: in the fame Proportions or 
Diftances of Time every Month. 

. N - 2 7. Thii 
/ 
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7. This occafions a little Variation of the 
Declz'nati'on of the Sun, and his Ri'ght AJ­
r;er!fton from the Regularity that we might 
expect; for they are both derived from his 
apparent Place in the Eclz'pti'ck: And there­
fore none of them can be found by Learners 
with utmofi: Exactnefs, but in an Ephemeris 
or Tables which iliew the Sun's Place, &~. 
every Day in the Year. 

8. Let it be noted alf o, that the Leap-year 
with its additional Day the 29th of February, 
returning every four Years, forbids the Sun's 
;place in the ~cli'pti'ck to be exactly the fame 
at the fame Day and Hour of the following 
Year, as it was in the foregoing ; fo that 
though you knew the Sun's Place, his Right 
Afcenjon and Declz'nati'on for one ,vhole 
Year, that would- not ferve exactly for the 
next Year, for the nicefi: Purpofes of 
Afrronomy. 

9~ Yet as in four Years Time the su·n ap­
pears very nearly at the fame Place in the 
Heavens again at the fame Day and Hour 
and Minute as before, fo a Table that con­
tains the Round of four Years is a fufficient 
Direction for 20 Years to find the Sun's 
Place for any common Purpofes : Provided 
always that vie feek the Sun's Place, DecH­
naiz"on or Rz'ght Afcenjion, for any Year and 
Day in that Year ~f the Table that i5 equally 
diftant from ·Leap-year, whether it happen 
to be the firfr., the fecond, or the third after 
· · · Leap-
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Leap-year, or whether it be the Leap-year it 
[el£ See more of this Matter Seel. XXI. of 
the 'l'ables of Declination. 

r o. If we . would make one fingle T ble 
or Scale of the Sun's Entrance into the Signs 
of the Zodz"ack, or of his Declz'natz"on or 
Right Afcenflon to ferve for every Year, we 
mufi: chufe the fecond after the Leap-year, 
becaufe that comes nearefi: to the mean or 
middle Courfe and Place if the Sun, and will 
occafion the leafi: Error in any Operations. 

I have therefore here fet down a iliort 
:-fable of the Sun's Entrance into the feveral 
Signs, according to the Account of Park er' s 

Ephemeris for the Year 1726, which- is the 
fecond after Leap-year ; and for Geometrical 
Operations with a plain Scale and Compafs, 
it is fufficiently .exact for 20 Years to come. 

Anno 1726, the fec;:ond after Leap-year, 

Day d. rn. Day d. m. 
March 10--cr--o: 36" Sept. 12--~-... o: 05 

Apt£! 9~- t5 --o: 03 08. 13--ni--o: 47 
May 10--- rr --o: o I Nov. r 2-- t --o: 59 
June 11--2:o-•o:36 Dec. II--/lf--0:28 

July 12--Sl--o: 12 Jan. 9--~--o :_ 16 

Augujl I 3 -- n:v_ -- o : 5 3 Feb. 8-- * -- o : 3 8 

It is not poffible to forfl?. all this irregular 
·variety of Times when the Sun enters the 
feveral Signs into any 1\1:emorial Lines 

N 3 or 

• 
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or Rhymes with any Exactnefs and Perf pi­
cuity ; and therefore I have omitted the 
Attempt. Such a iliort Cf'able as this may 
be always carry' d about by any Perfon who 
deals frequently in f uch Operations and 
Inquiries. 

But to give an Example of the Practice4 
Suppofe it be inquired, what is the Sun's 
Place, Apri'l z 5th, I find the Sun jufl: entered 
into Taurus ~ April the 9th, then I reckon 
'tis in the 16th Degree of ~ April z 5th, 
which added to the whole 30 Degrees of 
Aries, fhew the Sun to be 46 Degrees from 
the Equinoctial Point cy, on the z 5th of Apr£!. 

If the 18th of November we enquire the 
Sun's Place, we mufl: confider the Sun ii 
got 5 9 Minutes in t the 1 z th of November, 
that is, very nearly one whole Degree: 
Therefore on the 18th it is about 7 Degrees 
in t, which added to 30 Degrees of ni 
and 3 o Degrees of ~, {hews the Sun on 
the 18th of November, to be about 67 De­
grees from the Autumnal Equinox or ~. 

Th:us by adding or fubftracting as the Cafe 
requires, you may find the Sun's Place any­
Day in the Year : And thence you may com­
pute its Dii}:ance from the nearefl Equz'noclial 
Point, which is of chief Ufe in Operations 
by the Analemma. 

Problem XXL 'the Day of the . Month 
· .bn'ng given, to draw the Parallel if De-

z. clination 
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cHnation for that Day wi'thout any Cf'ables or 
Scales of the Sun's Declz'natz'on. 

This may be done two Ways. The fir.ft 
Way is by confidering the Sun's lace iJI 
the Ecliptick, as April the 2 fh it is 4.6 De­
grees from the Equinox Northward. There­
fore in F-igure XXIV. after you have dra,vn 
HZ O the Meridian, EC the Equator, fet 
up 23 ½ Degrees the Sun's greatefi: Declina­
tion from E to M; draw MC to reprefent 
the Ecliptick; then take 46 Degrees from a 
Line or Scale of Sines and fet it from C the 
Equinoctial Point to K in the Ecliptick ; 
through the Point K, draw DR parallel 
to EC the Equator. Thus DR reprefent3 
the Sun's Path that Day, and ihews the 
Declination to be ED or 16½. 

Note, If you have ne'er a Scale of St'Jzes_ 
at hand, then take the Chord or the Arch of 
46 Degrees, fet it up in the Limb from 
H to G, fet one Foot of the Compaifes in 
G, and take the nearefi Diflance to the 
Line H O or Diameter, and that Extent is 
the Si'ne of 46d. 

The other Way of drawing a Parallel 
of DecNnation, is by feeking ,vhat is_ 
the Meridi'an Alti'tude for the 25th of 
April; and you will find it to be 5 5 De­
grees. Set up therefore the Arch of 5 sci 
from H to D ; and from the Point D 
draw DR a Parallel to EC, which 

N 4 ilieWi 
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fhews the DecHnati'on and Sun's Path as 
before. 

Thus though you have no Scales or :fables 
of the Sun's Declination at hand, you fee it 
is poffible to find the Hour and Azimuth, 
an .l n1any other Afi:ronomical Problems by 
the Analemma for any Day in the Year. 
But this Method which I propofed of per­
forn1ing them by finding the Sun's Place -in 
the EcHpti'ck by any iliort general Scale or 
Table, is liable to the Miftake of near Half 
a Degree f ometimes. 

Obferve here, if you have by any Means 
obtain'd and drawn the Sun's Path, ('Viz.) 
DR for any given Day, you may find both 
the Sun's Place in the Eclz"ptick and its Right 
Afcenj,on by drawing CM the Ecliptick. 
For then C K will be the Sine of the Sun's 
Place or Longi'tude to the common Radius 
CM : And 6 K will be the Sine of the Sun's 
Diftance on the Equator from the neareft 
Equinocfial Point, but the Radius is 6 D: 
From hence you may eafily compute its , 
Right Afcerffion. 

Note, Though the little Schemes and 
Diagrams which belong to this Book are 
f ufficient for a Demonftratio of the Truth 
and Reaf on • of thefe Operations, yet if you 
have occafion to perform them in order 
to find the · Hour or Azimuth ,vith great 
Exactnefa, you mu.fl: have a brgc flat Board, 

or 
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or very fl:iff Pafteboard with white Paper_ 
pafl:ed on it, that you may draw a Semi­
circle upon it of 9 or 1 o, or rather I 2 Inches 
Radius; and the Lines muft not be drawn 
with Ink, nor with a Pencil ; for they can­
not be drawn fine enough: But draw them 
only with the Point of the Compafs ; and 
you mu.ft obferve every Part of the Opera­
tion with the greatefl: Accuracy, and take 
the Sun's Place or Declination out of good 
Tables : For a little Error in fon1e Places 
will make a foul and large Mifl:ake in the 
final Anfwer to the Problem. 

Yet if the Sun be within feven or eight 
Days of either fide of either Solftice, you 
may make the "l'ropic of Cancer or Capricorn 
ferve for the Path of the Sun without any 
fenfible Error ; for in I 6 Days together at 
the Solfl:ices its Declination does not alter 
above I 2 or I 5 Minutes : But near the 
Equi'nox you mufl: be very exact ; for the 
Declination alters greatly every Day at that 
Time of the Year. 

There might be alfo various Geographi'cal 
Practices or Problems that relate to the 
Earthly Globe performed by the Affifiance 
of the Analemma, and feveral other Aflro­
nomi'cal Problems relating to the Sun and 
to the fix' d Stars ; but f ome of then1 are 
1nore troublefome t0 perform ; and what I 
have already written on this Subjett -is abun-

dantly 
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dantly f ufficient to give the Learner an Ac­
quaintance with the Nature and Reaf on 
of thefe Lines, and the Operations that are 
performed by them. And for my own Part 
I muft confefs, there is nothing has contri­
buted to eftabli{h all the Ideas of the Doctrine 
of the Sphere in my Mind m<;?re than a per­
fect Acquaintance with the Analemma. 

Problem XXII. How to draw a Meridian 
L£ne, or a Line direBly poi'ntz'ng to North 
and South on a Hori'zontal Plane by the Alti'­
tude or Az-imuth of the Sun be-ing given. 

At the fame Time \vhile one Perfon takes 
the Alti'tude of the Sun in order to find the 
Azi'muth from Noon by it, let another hold 
up a Thread and Plummet in the Sun­
beams and mark any two diftant Points in 
the Shadow as A B, Figure XXVI. and 
then draw the Line A B: Suppofe the 
Azimuth at that Moment be found to be 
3 5 Degrees, draw the Line A E at the An­
gle of 3 5 Degrees from A B, and that will 
be a true Meridz'an Line. 

You mufr obferve to fet off the Angle on 
.the proper fide of the Line of Shadow Eqft­
ward or Wejlward, according as you make 
your Obfervation in the Morning or in the 
.Afternoon. 

Note, Where you ufe a 'Thread and 
Plummet,. remember that the larger and 

heavier 
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heavier your Plummet is, the fl:eadier will 
your Shadow be, and you will draw it with 
greater Eafe and Exactnefs. 

In this and the following Operations to 
draw a Meri'dian Line, . you muft be fure that 
your Plane be truly Level and Horizontal, 
or elfe your Performances will not be true. 

Problem XXIII. 'I'o draw a Meri'dian Lz'ne 
~n a Horizontal Plane by a perpendicular Style. 

Note, That when I fpeak of a perpendi­
·cular Style, I mean either of thofe three forts 
of Styles ·before-mentioned in Problem I. 
(viz.) Aflrait Needle fluck into the Board 
perpendicularly, as Figure XV. Ajlraz't or 
crooked Wyrefluck z'njloping at random with 
the perpendicular Point found under the tip 
of it, as Figure XVI ; or the Brafs Prif m, 
as Figure XVII. For what I call a pa-pen­
dicular Style may be apply'd and afcribed to 
either of thefe. 

Make feveral parallel Circles or Arches, 
as Figure XXVII : , In the Centre of them 
fix your perpendicular Style N C. Mark in 
the Morning what Point in any Circle the 
End of the Shadow touches, as A. In the 
Afternoon mark ,vhere the End of the Sha­
dow touches the fame Circle, as O: Divide 
the Arch A O jufl: in halves by a Line 
drawn fron1 the Centre, and that Line CM 
will be a true Meri'dian Line. 

The 
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The Reafon of this Practice is derived 
hence, (vi'z.) that the Sun's Altitude in the 
Afternoon is equal to the Sun's Altitude in 
the Morni'ng ,vhen it cafts a Shadow of the 
fame Length : And at thofe t\vo Moments it 
is equally diftant from the Poi'nt of Noon or 
the South, which is its highefr i-\.ltitude : 
therefore a Line dra,vn exactly in theMiddle 
between thefe two Points of Shadow muft 
be a Meri'di'an Li"ne or Point to the North 
and South. 

This Problem may be performed by fixing 
your perpendicular Style firft, and obferving 
the Shadow A before you make the Circles> 
( efpecially if you ufe the Brafs Prifm, or 
the floping Style with the perpendicular 
Point under it) then fet one Foot of your 
Compaifes in the perpendicular Point C, 
extend the other to A, and f o make th~ 
Circle. 

If you ufe the Prif m for a Style, you may 
mark a Li'ne or Angle at the Foot of it 
where you firft fix it, and place it right a ... 
gain> though you move it never f o often. 

It is very convenient to mark three or 
four Points of Shadow in the Morning, 
and accordingly draw three or four Arches 
or Circles, left the Sun ihould not happen 
to iliine, or you iliould not happen to at­
tend juft at that Moment in the Afternoon 
when the Shado\v touches that Circle on 

whicl:1 
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which you marked your firfi Point of Sha ... 
dow in the Morning. 

If you would be very exact in this Ope­
ration you iliould tarry till the Sun be gone 
one Minute further W eflward in the After­
noon, £. e. till one Minute after the Shadow 
touches the fame Circle, and then mark the 
Shadow; beeaufe the Sun in fix Hours Time 
( which is one ~rter of, a Day) is gone 
Eajlward on the Ecliptick in his Annual 
Cour[e one l\1i'nute of Time, which is I 5 
Minutes ( or one ~rter) of a Degree. 

Problem XXIV. 'I'o draw a Meridian 
Li'ne on a Horizontal Plane by a Style or 
N eedle jet up at random. 

Another Method near a-kin to the former 
is this : Set up a Needle or iliarp-pointed 
Style at r_andom, as N D, in Fig. XXVIII . . 
Fix it very fafl:: in the Board, and obferve a 
Point of Shadow in the Morning as A. 
Then with a Pin ftuck on the tip of the 
Style N ( without moving the Style) draw 
the Arch AS O: Mark the Point of Shado,v· 
0, in the Afternoon when it touches that 
Arch ( or rather ,vhen it is one Minute paft 
it.) Then draw the Line A O and bifiect 
it, or cut it in halves by a perpendicular 
Line ME, \vhich is a true Meridian. 

Note, In this Method you have no 
Trouble of fixing a Style perpendicular, 

nor . 
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nor finding the Point directly under it for a 
Centre. But in this Method as well as in 
the former .it is good to mark three or four 
Points of Shadow in the Morning, and 
draw Arches or Circles at them all for the 
fame Reaf on as before. 
- Obferve here, That in thef e Methods of 
:drawing a Meridz'an Lz'ne by the Shadow of 
the tip of a Style, I think it is beft generally 
to make your Obfervations between eight 
and ten a Clock in the Morning, and be­
tween two and four in the Afternoon. In­
deed in the three Summer Months May, 
:June and July, you may perhaps make pretty 
good Obfervations an Hour earlier in the 
Morning, and later in the Afternoon ; but 
at no time of the Year fhould you do it 
within an Hour of Noon, nor when the Sun 
is near the Horizon ; for near N 0011 the 
Altitude of the Sun or the Length of Shadow 
varies exceeding little ; and when the Sun 
is near the Horizon, the Point and Bounds 
of the Shadow are not full and {hong and 
diftinB:, nor can it be marked exactly. 

Therefore if in the three Winter Months, 
November, December or January, you make 
your Obfervation, you ihould then do it half 
an Hour before or after ten a Clock in the .. 
Morning, and fo much before or after t~no 
in the Afternoon ; for otherwife the Sun 
will be either too near Noon, or too near 
the Horizon. But 
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But in general it may be advifed that the 

Summer half Year is far the beft for Obfer­
vation of Shadows in order to any Opera 
tions of this Kind. 

Problem XXV. Cf'o draw a Merz'dian Lz°ne 
~nan Equinoctial Day. 

On an Equi'notlz'al Day or very near it, 
as the 8th 9th or 1 oth of March · or the ' ' , 
11 th, 12th, or 13th of September, you may 
make a pretty true Meridian Line very eafily 
thus by Figure XXIX. 

Mark any two Points of Shadow as A B 
from a Needle C D fet up at random, ( no 
matter whether it be either upright or 
frrait.) Let thofe two Shadows be at leaft 
at the Difiance of three or four Hours from 
each other, and it is befi: they iliould be ob­
ferved one in the M9rning and the other a­
bout the fame Diftance from I 2 in the Af­
ternoon; and then draw the Line AB ,;vhich 
reprefents the Equinoclz°al Line and is the 
Path of the Sun that Day : Crofs it any 
where at right Angles, and MN, or OP,, 
are }/leridi'an Lines. 

Note, 'Tis beft to mark feveral Shadows 
that D,ay, as S, S, S, and draw a right Line 
A S SB by thofe which lie neareft in a right 
Line, that you may be the more exact. 

Problem XXVI. 'I'o draw a Merz'dian .Line 
/Jy a Point of a Shadow at Noon. 

If 
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If you have an exacr Dial to whofe Truth 
you can trufr, or a good Watch or Clock 
fet exacrly true by the Sun that Morning, 
then watch the Moment of 1 2 a Clock or 
Noon, and hold up a Thread and Plummet 
againfi the Sun, and tnark the Line of Sha­
dow on a Horizontal Plane, ahd that will be 
a true Merz'dz'an Line. 

Or you may mark the Point or Edge of 
Shadow by any thing that frands truly per­
pendicular at the Moment of 1 2 a Clock, 
and draw a Merz'dz'anLine by it. 

Proble1n XXVII. 'l'o draw a Meridian 
Line by a Horizontal Dial. 

If you have a Horizontal Dial which is 
not fa.fl:ened, and if it be made very true, 
then find the exact Hour and Minute by a 
~drant, or any other Dial, &c. at any 
time of the Day, Morning or Afternoon; 
fet the Horizontal Dial in the Place you de­
fign, to the true Hour and Minute ; and the 
Hour Line of 12 will direct you to draw a 
Meridian. 

Or if your Dial be fquare, or have any 
fide exactly parallel to th Hour Line of 12, 

you may draw your Meridian Lz'ne by that 
Side or Edge of the Pial, 

Problem XXVIII. How to transfer a 
Meridian Li'nefrom one Place to ano.ther. · 

There 
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There are feveral Ways of doing this. 
Lt Way. If it be on the fame Plane, mak 

a parallel Line to it, and that is a true Me­
ridz'an. • 

Ild Way. I[ it be required on a different 
Plane, fet fome good Horizontal Dial to the 
true Hour and Minute by your lvferidian 
L-ine on the firft Plane, then remove it and 
fet it to the fame Minute on the fecond 
Plane, and by the I 2 a Clock Line mark 
your new Merz'dian. 

Note" If the Sides or Edges of your Ho­
rizontal Dial are cut truly parallel to the r 2 
a Clock Line, you may dra\V a Meridz'an 
by them as before. 

IJJd Way. Hold up a Thread and Plum­
met in the Sun, or fet up a perpendicular 
Style near your Meridian Line any time of 
the Day, and mark what Angle the Line 
of Shadow makes with that Meridian Line 
on your firft Plane ; then at the fame Mo­
ment, as near as poffible, projett a Line of 
Shadow by the Thread, or another perpen...t. 
dicular Style on the new Plane, and fet off 
the fame Angle from it which will be a true 
Meridian. 

Note, Two Perfons may perform this 
better than one. 

Problem XXIX. How to draw a Line of 
Eajl and Wefl on a Horizontal Plane. 

0 \tVher~ 
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Vvhere a ]Vleridian Lz'ne can be drawn, 
n1ake a Meridian Line firfi, and then crofs 
it at right Angles, ,vhich will be a true Lz'ne 
of Eafl and W ejl. 

But there are fome Windows in a Houfe 
bn which the Sun cannot iliine at Noon ; 
in f uch a Cafe you may draw a Line of Eajl 
and Jf/~jl feveral Ways. · 

Ill Way. You may ufe the fame Practice 
which Problem XXII. directs, with this 
Difference, ('u'z°z.) infiead of feeking the 
Sun's Azz'muth from the South, feek its Azi-
1nuth from Eafl and W rjl, and by a Line of 
Shadow from a Thread and Plummet marked 
at the fame time, fet off the Angle of the 
Sun's Azimuth from the Eafl i'n the Mornz'ng, 
or the W ejl hz the Afternoon. A common 
Obfervation of the Courfe of the Sun will 
fufficiently inform you on which fide of the 
Line of Shadow to fet your Angle. 

Jld lVay. You 1nay ufe the fecond Method 
of transferring a Merz'dz'an Lz'ne by a Hori­
zontal Dial vvith this Difference, ('uiz.) in­
fiead of ufing the I z a Clock 1---Iour Line, by 
which a Meridz'an was to be drawn, ufe the_ 
6 a Clock Line, which will be Eafl and Wefl; 
for in a Horizontal Dial it fiands always at 
r jght Angles ,vith the Merz'dian. 

III<l Way. The third Method of transfer­
r · ng a M eridz'an Li'ne will ferve here alfo; 
but \vith thi Difference)) (viz.) fet off the 

Comple-
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Complement of the Angle -v.,-hich the Line of 
Shado\V makes with your Meridian Line on 
the firft Plane, inftead of fetting off the 
fame Angle, and obierve alfo to fet it off on 
the contrary fide, that fo it might make a 
right Angle with a Meridian Line if that 
could have come on the Plane. 

Problem XXX How to ufe a Meridian 
Line. 

The various U fes of a Meridian Line are 
thefe. 

J!l: ~fe. A Meridian Line is nece!fary in 
order to draw an Horizontal Dial on the 
fame Plane, or to fix an Horizontal Dial 
true if it be made before. 

JJd Ufa. A brafs Horizontal Dial may be 
removed from one ·Place to another in feveral 
Rooms of the fame Houfe ; and iliew the 
Hour wherefoever the Sun comes, if either 
a 1Yleridian Lz'ne or Line of Ea.ft and W efl 
be drawn in every Window, by which to 
fet an Horizontal Dial true. 

IIJd Ufe. By a Thread and Plummet, or 
any perpendicular Pin, or Poft ca~ing a 
Shadow precifely along the Meridiati Line, 
we find the Hour of 1 2, or the Point of 
Noon, and may fet a Watch or Clock ex­
actly true any Day in the Year, if \Ye ht4ve 
no Dial at hand. 

0 2 IVth 
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IVth Uje. 'Tis neceifary alfo to have fome 
l Ieridian Line in order to find how a Houfe 
or Wall ftands with regard to the four 
~rters of the I-leavens, Eajl, ff7ejl, North 
or South, which is called the Bearing of a 
Houfe or fVall, that we may determine what 
fort of upright Dials may be :fixed there, 
or what fort of Fruit-Trees may be planted, 
or which Part of a Houfe or Garden is 
n1ofi: expofed to the Sun, or to the .!harp 
Winds. 

\Tth Ufe. By obferving the ·Ivfotion of the 
Clouds, or the Smoke, or a Vane or Wea­
ther-Cock, you cannot determine which 
Way the Wind blows, but by comparing 
it with a Meridian Line, or with a Line of 
Ea.fl and W efl. 

When once you have got a true Meridian 
Line, and know which is the South, then 
the · oppofite Point mufi: be North ; and 
when your Face is to the North, the Ea.ft 
is at your Right Hand, and the W efl at 
your Left. 

Vlth Uje. A Meridian Line ,vill iliew the 
Azimuth of the Sun at any time by holding 
up a Thread and Plummet in the Sun, and 
obferving where the Line of Shadow croifes 
it. Or the fharp fmooth Edge of an up­
·tight Style or Poft will caft a Shadow a­
crofs a Meridian Line, and ihew the Sun's 
Azz'muth" 
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VII th Ufa. If you have a Meridian Li e 

on a Horizontal Plane, you may dra ?1 a Cir­
cle on that as a Diameter, and divide it into 
360 Degrees: Then fet up a fix'd or muv -
able perpendicular Style, and it vvill !11e v 
the Azimuth of the Sun at all Hours. 

VIIJth Ufa. A perpendicular Style on a 
Meridian Line vvill fhew the Sun's l'Aer~di::i1 
Altitude by the tip of the SI adovv ac­
cording to Problem 11. And thereby you 
may find the Latitude of any Place y 
Problem VIL 

IXth Ufa. If you have a broad ft11ooth 
Board with a Foot behind at the Bottom, 
to make it frand, fuch as is defcribed in 
Prob. XXIII. of the XIXth Secl. and if it be 
made to fiand perpendicular on a Horizon­
tal Plane by a Line and Plumn1et in the 
middle of it, you may fet the Bottom or 
lower Edge of this Board in the Meridian 
Line, and by your Eye fix'd at the Edge of 
the Board and projected along the flat fide, 
you may detern1ine at Night, u 1hat Stars 
are on the Meridian ; and then y the Globe 
(as in Problem XXXIII. and XXXIV. Seel. 
XIX.) or by an Infirument called a lvoclur-e 
nal you may find the Hour of the Nigh.t, or 
by an eaf y Calculation as in the XXXlll'l 
Proble1n of this XXth Seclz'on! 

Problem XXXI. How to know the Chiif 
Stars, and to fi,zd the North Pole. 

0 3 If 
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If you know any one Star you may find 

out all the reft by confidering :firft f ome of 
the neareft Stars that lie round it, whether. 

they make a 'I'rz'angle or a fi<gadrangle, Jlrait 
Lines or Curves, right Angles or oblique An­
gles with the known Star. This is eafily 
done by comparing the Stars on the Globe 

(being recri:fied to the Hour of the Night) 

with the prefent Face of the Heavens, and 
the Situations of the Stars there, as in 
Problem XXXII. Sea. XIX. 

And indeed 'tis by this Method that ·n~ 

not only learn to know the Stars, but even 
fon1e Points in the Heayens \V 1ere no Star 
is. I ,vould infiahce only in the North 
Pole, which is eafily found, if you firft learn 
to knov1 tho{e f even Stars which are called 

Charles's Wain, fee Figure XXX. four of 

whirh in a ~drangle may reprefent a Cart 

or !Vaggon, b, r, c, d, and the three other~ 

reprefenting the Horfes. 
Note alfo that the Star a is called Alioth, 

d is called Dubbe, b and r are called the two 
Guards or ·Pointers, for they point directly 
in a ftrait Line to the North Pole p, which 
now is near 2 ¾ Degrees difrant from the Star 

s, which is Galled the North Pole Star. 
· You n1ay find the North Pole alfo by the 

Star Ali'oth, fro1n which a firait Line dravvp. 

~o the Pole Star s goes through the Pole 

Point p, and leav.es it at 2 ¾ Degrees DHlance 
from the Pole Star. - . - -
' ~ ·- - . . . - You 

C • 
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You may .find it alfo by the little Star n, 
which is the neareft Star to the Pole Star s; 
for a Line drawn from n to s is the Hypo ... 
thenufe of a Right-angled Triangle, ,v hofe 
right Angle is in the Pole Point p. · 

Problem XXXII. cro find the Latitude by 
tiny Star that z's on th€ North Merz'dian. 

It has been already iliewn in the X th Pro­
blem of this SecHon how to find the Lati-• 
tude of a Place by the Merz'dian Altz'tude of 
a Star on the South Merz'dian ; but the Me­
thods of Performance on the Nori h Mcri­
dz'an are different. 

The firft Way is this. Take the Altitude 
of it ,vhen it is upon the North Meridian 
at 5 or 6 or 7 a Clock in the Winter, then 
12 I-lours aftetwards take its Altitude again, 
for it will be on the Meridian on t' other 
fide of the Pole ; fubftract half the Diffe­
r~nce of thofe two Altitudes from the great .. -
eft Altitude, and the Remainder is f e true 
Elevatz'on of the Pole, or Latz'tude of the 
Place. 

A fec~nd fVay. Obferve ,vhen the Star 
Alz'oth comes to the Meridian under the 
Pole; then take the Height of the Pole Star, 
and out of it fubfiract 2 ¾ Degrees ( which is 
the Difi:ance of the Pole Star from the Pole) 
the Remainder will be the true Elevation of 
the Pole, or the Latitude. The Reafon of 
this Operation is evident by the XXXth Fi.,,. 

0 4 gun~, 
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gure, for Alioth is on the M eridian under 
the Pole juft when the Pole St?lr is on the 
Meridian above the Pqle. 

Note, The Pole Star is upon the Meri~ 
dian above the Pole juft at · 1 2 a Clock at 
Night on the 4~h Day of M ay, and under 
the Meridian on the 5th Day of N oruember ; 
F ifteen Days after that it will be upon the 
Meridian at 1 1 a Clock : T hirty Days after 
~t 1 o a Clock : ~o that every Month it differs 
about two Hours. · 

Problem XXXIII. 'l'o find the H our of 
the Night by the Stars which are on the 
Mer£dian. 

If you have a Meridian Line drawn, and 
f uch a Board as I have defcribed under the 
~/fl Ufe of the Meridi'an Line, you may ex"f 
~ctly find when a Star is on the Meridian ; 
and if you are well acquainted with the 

· ptars, wherefoever you fet up that Board 
upright on a Meridian Line, you will fee 
"'hat Star is on the Meridian. Suppofe 
Aldehµran or the Bull's Eye on the 20th of 
January is on the South Part of the Meri­
pian; then i,n fame Tables find the Sun's 
~nd that Star's Right Afcenfion, add the 
Complem~nt of the Right Afcenfion qf the 
pun for that Day ( ruiz.) 3 Hours 6 Minutes 
to the Right Afcenfion of the Star 4 Hours 
~ 7 Minutes, and it 1nakes 7 Hours 2 3 Mi~ 

p~t~s the true Hour of the Afternoon. 
!'fote, 
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Note, If the Star be on the North Part 
of the Meridian, or below the North Pole, 
'tis jufi: the fame Practice as on the South : 
for when any Star is on the Meridian, the 
Difference between the Sun's R. A. and that 
Star's R. A. is the Sun's true Hour, z'. e. it 
Diftance from I 2 a Clock at N con or Mid­
night, at which Time the Sun is on the 
Meridian either South or North. 

If you have no Meridian Line drawn you 
may find within two or three Degrees what 
Stars are on the North Meridian thus ; Hold 
up a'-String and Plummet and project it with 
your Eye over-right the Pole Star, or rather 
the Pole Poz"nt, and obferve what other Stars 
are covered by it or clofe to it, for thefe are 
on or near the Meridian. 

Or it may be done with very little Error 
by fianding upright and looking ftrait for­
ward to the Pole Star, with a Stick, or Staff 
between your Hands, then raife up the Staff 
as firait as you can over-right the Pole, 
and obferve what Stars it covers in that 
Motion. 

But the[ e Methods are rude, and only 
ferve for vulgar Purpofes. 

Problem XXXIV. To find .a,t what Hour 
of any Day a known Star will come upon the 
Meridz"an. 

Subfiracr the Right Afcenfion of the Sun. 
for !hat Pay froµ:i the Right Afcenfi.on of 

the 
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the Star, the Remainder fhews how many 
Hours after Noon the Star will be on the 
Meridian. Suppofe I would know at what 
Hour the Great Bear's Guards or Pointers 
will be on the Meridian on the I 6th of April; 
( for they come always to the Meridian nearly 
both at once). The Right Afcenfion of the 
Sun that Day is about two Hours 14 Mi­
nutes. The Right Afcenfion of thofe Stars 
is always ten Hours 24 Minutes. Subfi:ralt 
the Sun's R. A. fro1n the Star's R. A. the 
Remainder is r o Minutes pafi: eight a Clock 
at Night, and at that Time will th~ Pointers 
be on the Meridian~ 

H.M 
Right Afcen. of Poi"nters is -- Io 24 
Right Afcen. of Sun April 16th is- 2 14 

Time of Night 8 IO 

Note, If the Sun's Right Afcenfion be 
greater than the Right Afcenfion of the Star, 
you muft add 24 Hours to the Star's Right 
Afcenfion, and then f ubfiracr as before. 

You may eafily find alf o what Day any 
Star ( fuppofe either of the Pointers) will be 
on the Meridian juft when the Sun is there, 

· ( viz.) at 12 a Clock. Find in the Tables 
of the Right Afcenfion of the Sun what 
Day that is ,vherein the Sun's Right Afcen­
fion is the fame ( or very near the fa1ne) with 
that Star's, whi~h is the l7th of Aug?tjl._ The 

Sun's 
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Sun's Right P~fcenfion is r o Hours 2 5 Mi~ 
nutes, then the Sun and Stir are both on 

the Noon Meridian at the fmne time. But 

the Sun's Right P.1.fcenfion on tl c r 2 th of 

Februarv is 2 2 Hours 2 t; Mi1 11tes. There-
✓ .J 

fore the Sun at that tirr.i.e is i11 the Noon 

Meridian when the St:ir is in ~ 1c J. tli~nio-ht 

Meridian, there being j,:ft r z Hours Diffe­

rence. 
Thence you may reckon when the Star 

will be on the Meridian at any Time ; for 
about r 5 Days after it will be on the Meri­

dian at I r a Clock, 3 o Days after at Io a 

Clock. So that every Month it differs abou~ 

two Hours ; whence it comes to pafs ~hat in 

12 Months its Difference arifing to 24 Hours 

it comes to be on the Meridian again at the 

fame Time with the Sun. 

Problem XXXV. I-laving the Altitude of 
any Star gi'ven to find the Hour. 

To perform this Problem you {hould 

never [eek the Altitude of the Star when it 

is within an ·Hour or two of the Meridian, 

becaufe at that Time the Altitude varies fo 

very little. When yo 1 have gotten the 

Altitude, then {eek ,vhat is the Star's Hour, 

that is, its Equatorial Difiance * fi·om the 

Meridian at that Altitude, which may be 

' • The Sun or Star's Horiz1ntal Diftance from the Meridiaq 

is the Azimuth : It is the E qua tori al DiHance from the Me-

fidj~ wp.i~h fS ~~ll'd :he Sun ~r Star's f!.our. d 
· one 
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done by the Globe, or any Iil.!Jadrant, or by 
the Analemma, juft as you \Vould feek the 
Sun's Hour if its Altitude were given : Af­
ter this, f eek the Difference between the 
·S~u:1.'s Right Afcenfion for that Day and the 
Star's Right Afcenfion, and by comparing 
this Difference with the Star's Hour you will 
find the true Hour of the Night. 

Note, This Method of Operation though 
it be true in Theory, yet 'tis tedious and very 
troublefome in Practice. The moft ufual 
Ways therefore of finding the Hour of the 
Night by the Stars (whether they are on the 
Meridian or not) is by making ufe of a large 
Globe, or the In.firument called a Noclurnal, 
wherein the moil: remarkable Stars are fixed 
in their proper Degrees of Declination and 
Right Afcenfion : And their Relation to the 
Sun's Place in the Ecliptick and to his Right 
Afcenfion every Day in the Year being fo 
obvious makes the Operation of finding the 
true Hour very eaf y and pleafant. 

SECT. XXI. 
'!'ables of the Sun's Decli'nation, and of the 

Declz'nation and Right Afcenfion of Jeveral 
remarkable fixed Stars, together with Jome 
Account how they are to be ufed. 

T HE Refolution of fame of the Aflro­
nomical Problems by Geometrical Ope­

rations on the Analemma requires the I(nov;r-
ledge 
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_ ledge of the true Place of the Sun, his 
Ri'ght Afceryi,on, or his Declt'nation at any 
given Day of the Year. But fince the Know­
ledge of his Declination is of moft eaf y and 
convenient Ufe herein, and fince his true 
Place in the Ecliptick as well as his Right 
Afcenfion may be nearly found Geometri­
cally when his Declination is given, ( ex­
<;ept . when near the Solftices) I have not 
been at the Pains to draw out particular 
Tables of the Sun's Place, but contented 
my [elf with Tables of Declz'nat!on for every 
Day in the Year, and Tables of Ri'ght Af­
ceefion for every tenth Day. Thefe are 
f ufficient for a young Learner's Practice 
in his firft Rudiments of Aflronomy. Thofe 
who make a further Progrefs in this Science 
and would attain greater Exacl:nefs, muft 
feek more particular Tables relating to the 
Sun in other larger Treatifes. 

Here let thefe few Things be obferved. 
I. Thefe Tables ihew the Declination of 

the Sun each Day at Noon ; for 'tis then 
that the Aflron01ner' s Day begins. If you 
would therefore know the Sun's Declina­
tion, fuppofe at jix a Clock in the Morning 
of any given Day, you muft co1npare the 
Declination for that Day ,vith the Sun's 
Declination the foregoing Day, and make a 
proportionable Allo~vVance, ( viz.) t _.ree 
fourth Parts of the Difference of thof e 

4 two 
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two Declinations. If at )ix in the After~ 
noon, you mufr compare it with the follow.! 
ing Day, and allow in the fa1ne manner one 
fourth Part. 

II. Thefe Tables are fitted for the Me­
rz°dian of London. If you ,vould know 
therefore the Sun's Declination the fame 
Day at Noon at Port-Royal in Jamaica .• 
you muft confider the Difference of Longi­
tude. Now that Place being about 7 5 De­
grees Wejlward from London, that is, five 
Hours later in-Time, 'tis but feven a Clock 
in the Morning there when 'tis Noon at 
London : And you muil: make a propor­
tionable Allowance for the Difference of 
the Sun's Declination by comparing it with 
that of the foregoing Day. If that Place 
had the fame Longitude Eaflward from 
London, it would be five a Clock in the 
Afternoon there; and then you mufr com­
pare the Sun's prefent Declination with that 
of the Day following, . and 1nake Allowance 
for the .five Hours, z'. e. almoft ¾ of the 
Difference of the two Declinations. But if 
you would know the Sun's Declination at 
any Place and at any Hour of the Day at 
that Place ; .find what Hour 'tis at London 
at the given Hour at that Place, and find 
the Declination of the Sun for that Hour at 
London by Note the firft. 

Note, 
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Note, Thefe Allowances muft be added 
or Jubflrafled according as the Sun's Decli­
nation is increafing or decreajing. 

Yet in any of thefe Geometrical Opera­
tions the Difference of the Sun's Declina­
tion at other Hours of the Day or at other 
Places of the World is f o exceeding fmall 
that it is not f ufficient to make any remark­
able Alterations, except when the Sun is 
near the Equinoxes ; and then there may be 
[ ome Allowances made for it in the manner 
I have defcribed; nor even then is there any 
need of any f uch Allowances except in Places 
"\V hich differ from London near 5 or 6 Hours 
in Longitude. 

III. Let it be noted alfo, that as the Place 
of the Sun, [o confequently his Declinati"on 
and Right 4fcenjion for every Day do vary 
f omething every Year by reaf on of the odd fi'Ve 
Hours and forty nine Minutes over and above 
3 6 5 Days, of which the Solar Year confifis. 
Therefore it was proper to reprefent the Sun's 
Declination every Day for four rears toge­
ther, (r-viz.) the three Years before Leap-rear 
and the Leap-Year itfel£ For in the Circuit 
of thof e four Years the Sun returns very 
nearly to the fame Declination again on th~ 
fame Day of the Year, becaufe thofe odd five 
Hours and 49 Minutes do in four Years time 
make up 24 Hours, or a whole Day (want­
ing but four times eleven, i. e. 44 Minutes; ) 

4 whkh 
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which Day is fuper-added to the Leap-Y €ar 

and makes the 29th of February, as hath 

been [aid before. 
It is true that in a confiderable Length 

of Time thefe Tables will want further Cor­

rection, becaufe of thofe 44 Minutes which 

are really wanting to make up the fuper­

added Day in the Leap-Year. But thefe 

Tables will ferve f ufficiently for any com­

mon Operations for forty or fifty Years to 

come, provided you always confult that Ta­

ble which is applicable to the current Year, 

whether it be a Leap-Year, or the jitjl, the 

fecond or the third Year after it. 
IV. Obferve alfo thefe Tables of the Sun's 

Declination are fometimes reduced ( as it 

were) to one jingle Scale. And for this Pur­

pofe Men generally choofe the Table of De-

. clination for the Second after Leap-rear, and 

this is called the Mean Dech'nation, that is, 

the Middle betv1een the two Leap-rears. 

This is that Account of the Sun's Place and 

Declz'nation, &c. which is made to be repre­

fented onal1Mathe1naticallnfiruments, ( v£z.) 

Glob/es, ffl.yadrants, Projeclions of the Sphere, 

and graduated Scales, &c. and this ferves for 

f uch common Geometrical Practices in Afiro• 

nomy without any very remarkable Error. 

Concerning the 'rable of the .fixed Stars, 

let it be remembred that they move ilowly 

round the Globe Eafiward in Circles pa­
rallel 
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rallel to the Ecliptick, and therefor\.., they 
increafe their Longitude 50 Seconds of a 
Minute every Year, that is., one Degree in 
feventy two Years. But t\eir Latitude ne­
ver alters, becaufe they always keep at the 
fame Diftance from the Ecli"pt-ick. 

Let it be noted alfo, that this flow 
Motion of the fixed Stars caufes their 
Declz'natz'on and their Ri'ght AjceJ!fion to vary 
( though very little) every Year. Their Right 
Afcen.fton neceifarily changes becaufe their 
Longi'tudc changes, though not exactly in 
the fame Q£~ntity. And though their La­
tz'tude never alters, becaufe Latitude is their 
Diftance from the Eclzpti"ck, yet their De­
clz'nation muft alter a little, becaufe 'tis their 
Diftance from the Equator. But the Tables 
f their Right Afce17:fion which I have here 

exhibited vvill ferve for any common Practi­
ces for at leafr twenty Years to come, and 
their Dec/£nation for near 50 Years, without 
any fenfibleError in fuch Ail:ronomical Effays 
as thefe. 

It may be proper here to give Notice to 
Learners, that the fame Stars may have North 
Latitude and South Dechnation; fuch are all 
thofe that lie between the Equator and the 
Southern half of the Ecliptz'ck : But all thofe 
Stars which lie between the Equator and the 
Northern half of the Ecliptick, h,?tVc South 
Latitude and North DecHnt!lion. 

P A 
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A 'I'able of the Sun's D eclinatio11 for the Year I 72 5, 

being the Firjl after Leap-Year, which will ferve 

for near 50 Years. 

t;1 .. Janu. Febr. Mar. April I May June 0 
l') 

South s. S. * North N. N. ~ 
~ -~ 
- - -- ~- ----- -- -

d. m. d. m. d. m. d. m. d. m. d: m. 
I 21 37 13 36 03 l 2 08 46 l 8 I I 23 I l l 
2 21 27 13 16 02 49 09 07 r8 26 23 15 z 
3 ' 2 I 16 25 09 29 18 41 23 18 l 2 5 5 02 3 
4 21 05 12 35 oz oz 09 50 18 55 23 21 4 
5 20 54 I Z 14 01 38 IO 12 19 09 23 23 5 
6 20 42 I I 53 01 14 10 33 19 23 2" 25 6 ·J 

7 20 30 l I 32 00 50 10 54 19 36 23 26 7 
8 20 17 I l IO 00 27 I I [ s 19 49 23 28 8 
9 20 04 IO 49 00 03 l I 35 20 oz 2" 28 9 J 

IO 19 51 IO 27 N. 20 I I 56 20 14 23 29 IO 

- -- -- --- -- -- -- -
I I U) 37 IO 05 00 43 rz 16 20 26 23 28 I l 
12 19 23 09 43 or 07 12 36 20 38 23 28 I 2 
I 3 19 09 09 21 or 31 12 56 20 49 23 27 13 
14 18 54 08 59 or 54 13 15 21 00 23 25 14 
I 5 18 39 08 36 02 18 13 35 21 IO 23 24 15 
16 18 23 08 I 4 02 41 l 3 54 21 20 23 21 16 
17 18 08 07 _5 l 03 05 14 13 21 30 23 I 9 17 
I 8 I 7 50 07 29 03 28 14 32 21 40 25 . I 6 18 
;: 9 17 35 07 06 03 51 14 50 21 49 23 12 19 
20 17 18 06 43 04 14 15 08 21 57 23 08 zo 
- -- -- -- -- -- --- -
2I II7 01 06 20 04 3~ 15 26 22 06 23 04 21 
22 16 44 05 56 05 01 15 14 22 14 23 00 22 
23 16 26 105 33 05., ,i 4 16 01 22 21 22 54 23 
24 16 08105 IO 05 47 16 19 22 28 22 49 24 
z 5 i I 5 5 O o4 4 7 06 09 16 36 zz 35 22 43 25 
2 6 I I 5 3 2 04. ?. 3 06 32 16 5 2 22 42 22 37 26 
27 I l 5 I3 04- 00 06 55 17 09 22 48 2 2 30 27 
28, 1454.0336 07 17 17 25 22 53 22 23 28 
2 9 . 1435 07 39 17 41 22 58 22 16 29 
30 / 14 15 08 02 17 56 2" 03 22 08 30 J 

31 113 s6I 08 24 ' 23 07 3 I ·- -
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A 'I'able of ,he 0 un' J Declination for the Year I 7 2 5, 

being the Fir(! after Leap-Year, which will ferve 
for near 50 Years. 

v July Aug f ~ept. 
~ North N. I N . 

oa. 
s. 

J.\lov. 
s. 

Dec. 
s. 

- -- -- -- --- -- -- -
d. m. d. m. d. m. d. m. d. m . d. I'1 

I 22 00 14 58 04 0 8 07 29 r7 4 8 23 0 I 

2 z I 5 1 I I 4 40 03 4 5 07 s 1 1 8 o+ .z 3 r 2 2 
3 ZI 42 14 22 03 22 08 14 18 19 23 16 3 
4 2! 33 14 03 02 59 08 36 18 3 23 19 4 
5 Z l Z 3 l3 44 0 Z 3 5 08 5 8 I 8 5 0 2 3 2 2 5 
6 ZI l3 13 25 Oz 12 09 20 19 05 23 24- 6 
7 2 I 03 13 06 0 I 49 09 42 l 9 19 23 20 7 
8 20 5 Z 1 Z 46 0 I Z 5 I O 04 ! 9 3 3 2 3 Z 7 8 
9 20 41 12 z6 OI OZ I O 26 19 47 23 z8 9 

IO 20 30 12 06 00 39 IO 47 20 00 23 28 10 

I I 20 I 8 l I 46 00 I 5 I l 09 20 I 3 ·2 3 2 8 I 1 
IZ 20 06 II 26 S. 07 II 30 20 26 23 z8 sz 
13 19 5311,) 05 00 31 II 51 20 38 23 27 I3 
I 4 I 9 40 l O 4 5 00 5 4 I Z I 2 20 5 0 2 3 2 5 I 4 
15 19 27 10 z4 01 18 12 32 21 0 2 23 23 15 
16 19 14 IO 03 or 41 12 53 ZI 13 23 21 16 
l 7 I 9 00 09 41 02 0 5 I 3 13 2 I 2 3 2 3 l 8 l 7 
18 18 46 c9 20 OZ z8 13 33 ZI 34 23 15 18 
l 9 I 8 31 oS 59 oz 5 2 I 3 s 3 z r 44 2 3 I I l 9 
20 18 17 08 37 03 15 14 12 2I 53 23 06 20 - -- -- --- -- --- ·-- -
21 18 02 08 15 03 38 14 32 22 02 23 oz 21 

22 17 46 07 53 04 OZ 14 51 22 II 22 56 22 
Z 3 I 7 3 I 07 3 l 04 2 5 I 5 IO 2 Z l 9 Z 2 5 I 2 3 
24 I 7 I 5 07 09 ! o+ 48 I 5 28 Z·Z 2 ( 1 22 45 24 
25 I6 59106 47 05 11 15 47 22 34 22 38 25" 
26 16 42! 06 24 05 34 16 05 22 41 zz 31 26 
2 7 l 6 2 6 06 0 2 0 5 5 7 . l 6 2 3 2 2 4 7 2 2 Z 3 1 2 7 
28 16 09 05 39 06 20 r6 4.0 , 22 53 22 15 !28 
29 15 51 or; 16 06 4.3 16 57 zz "$ 9 22 07 I 2 9 
30 15 34 04 54 07 06 17 14 1 23 04 21 58 '.30 
3 I I 5 16 , 04. 3 l I 7 3 I 2 I 4() ~ I :_ _ __;~---!~-..!----C--'-...-:.----------------

p 2 
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./1 'Fable of the Sun's Declination for the 1,,.ear 1726 

being the Second after Leap-Year, which 'Will fer·ve 

for near 50 '~Years. . 

u ' Jann. Febr. ' Mar. .-\ pril May June u 
µ ::>J 

~ s. s. S. * N. N. N. '~ 

- - - -- -- --- -- -
d. m. d. m. d. rn d. m. d. m. d. rn. 

I Zl 39 13 4 1 03 l 8 08 40 18 08 23 IO I 

2 :ZI 29 13 20 02 55 09 oz 18 23 23 14 2 

3 Z I 19 I 3 00 oz 31 09 24 18 37 23 17 3 
4 21 08 12 40 oz 07 09 45 I 8 5 2 23 20 4 
5 20 57 I 2 19 101 44 IO 07 19 06 23 23 5 
6 20 45 I I 5 8 01 20 10 28 I 9 I 9 23 25 6 

7 20 33 Il 37 00 56 10 49 19 33 23 26 ,., 
I 

8 20 20 I I 16 00 33 I I 10 19 46 23 27 3 

9 20 07 IO 54 00 09 I I 3 0 19 59 2" 28 9 J 

IO I 9 54 IO 32 N. 14 I I 5 I 20 I I 23 28 IO 

- -- --- --- -- -- -- -
t I 19 41 IO I J 00 38 I Z I I 20 23 23 28 I I 

12 19 27 09 49 or 01 I 2 31 20 35 23 28 I 2 

13 19 l 2 09 27 01 25 I 2 5 l 20 46 23 27 13 
14 1 8 58 09 04 01 48 I 3 I I 20 57 23 26 14 
I 5 18 43 08 42 oz 12 13 30 21 08 23 24 1 5 
16 18 27 08 r 9 02 3S 13 49 21 18 23 22 16 
17 18 I I 0 7 57 02 59 14 08 21 28 23 19 17 
18 I 7 55 07 34 03 22 14 27 21 37 23 16 18 
,9 17 39 07 I I 03 46 14 46 21 47 23 I ,., 19 J 

20 17 22 06 48 04 09 I 5 04 21 55 23 09 20 
- -- --- -- -- --- --- -
21 r7 05 06 z- 04 32 I 5 22 22 04. 23 05 21 

) 

22 I 6 48 06 oz 04 55 I 5 40 22 I 2 23 OI 22 
23 16 31 0 5 39 o- I 8 [ 5 57 22 19 22 56 23 ) 

24 l 5 13 05 16 05 41 I 6 I 5 22 27 22 50 24 
2 ) I 5 'i 5 04. 5 2 06 04 16 32 22 34 22 45 25 
26 ,15 36 04 i9 06 27 r6 48 22 40 22 38 26 

27 I l; I 8 I 04 05 06 49 r7 o5 22 46 22 32 27 
28 11L1r 59 . 03 42 07 I 2 17 21 22 52 22 25 28 
2 9 1 4- 39! 07 34 17 37 22 57 22 I 8 29 

30 14 201 07 56 17 52 23 02 zz IO 30 
31 14 00 08 18 23 06 
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A 'I'able of the Sun's Declination for the Year 172 6, 
being the Second after L eap-YL·ar, which will ferve 
f()r near 50 Jear s. 

0 July _-\u6. Sept. Ott. i'- ov. Dec v .,., :,., 
"'-< l , N. N. ii; s. s. s. '< 

- --- --- -- --- --- --- -
d. m. d. m. d. m. d. rn. d. m. d. m 

I 22 02 15 03 04 13 07 23 17 44 23 O; I 
2 21 53 14 44 03 50 0'"' 46 18 00 23 I I 2 I 

3 21 4~ 14 26 03 27 08 08 18 16 2"' I - 3 .) ) 

4 21 35 14 07 ,., o .i- 08 31 18 31 23 I 8 4 ::, 

5 21 26 l,., 49 '.)2 41 08 53 I 8 46 23 21 5 , ::, 

6 2r 16 I3 30 02 I 8 09 l 5 19 01 2.3 24 6 
7 21 05 13 IO 01 54 09 37 19 i6 ; 23 26 7 
8 20 55 I Z 5 I 01 3 I 09 59 19 30 ' 23 27 8 
9 20 44 12 3 I 01 08 IO 20 I 9 44 I 23 2 ' 9 

10 zo 32 l Z II 00 44 IO 42 1957,232t 10 
- --- --- -- --- --- --- -
I I 20 21 I J 5 I 00 21 1 I 03 20 10 , 23 23 I I 
l 2 20 09 I I 31 s. 02 I I 2- 20 23 I 23 28 I 2 ) 

13 19 56 I I IO 00 25 I l 46 20 35 23 27 13 
14 19 43 IO 5c OQ 49 12 06 20 47 23 26 14 
l S 19 30 10 29 01 12 12 27 20 59 23 24 s 
16 19 I 7 10 08 OI 36 12 48 21 lO 23 21 16 
17 19 03 09 47 01 59 13 08 21 21 23 19 I 7 
18 18 49 09 25 02 22 13 28 21 31 23 15 18 
19 18 35 09 04 02 46 13 48 21 41 23 I 2 19 
20 18 20 08 42 03 09 14 08 2 l 5 I 23 07 20 
- --- --- -- --- --- --- -
21 18 05 08 20 03 33 14 27 22 ao 23 03 Z I 

22 17 50 07 59 03 56 14 46 22 09 22 58 22 
23 17 35 07 36 04 19 I'" 0~ 22 17 22 52 23 ) 

24 17 19 07 14 04 42 I 5 24 22 25 22 46 24 

25 17 03 06 52 os 06 I 5 42 22 32 22 40 zc; 
26 16 46 06 30 05 29 16 00 zz 39 22 3 3 26 
27 16 30 06 07 05 s2 I 6 I 8 22 46 22 2c; 2., 

I 
28 16 13 0 5 45 06 15 16 36 22 52 22 ·l 7 28 
29 15 56 05 22 06 38 16 53 22 57 22 09 29 
30 15 38 04 59 07 00 17 10 23 oz Z2 00 30 
~ J T ~ 2 1 04. ~6 t7 7.- 7. T r; I ~ I 
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A 'I'~b!e of the Su:i's Declin~ti&n for the Year 172 7, 

bemg the Third after Leap-Year, which will ferve 
for near 50 Years. 

~ Janu. }•ebr. Mc:r. A · 1 May 1 June d Jpn, 
'-< !:Jouth. s. s. ,., - N. 

l).l 

l . l • '< 

- --- --- -- --- -- --- -
d. m.,d. rn d. m. d. m. 1 m. d. m. .. 

l 2 1 42 \ l 3 4 5 Q•l 24 08 35 18 G4 23 09 I :) 

2 2 I 3 Z l3 25 03 00 08 57 18 19 23 l3 2 

3 21 ZI ! I3 05 oz ~- 09 I C : 8 34 23 17 3 ~ I ., I 

4 z r I I : I 2 45 02 13 00 .d.0 8 48 23 19 4 
I 

., I 

s 20 59 j I 2 24 O '.! 49 I O OI 19 o z 23 22 5 
6 '1 0 J..81 12 03 01 26 IO 23 19 16 23 24 . 6 

7 2 0 }6
1

1 I 42 QI 02 10 44- 19 30 23 26 7 
b 20 2 3 I I 2 I 00 38 1 I c5 19 t1r3 23 27 8 

9 2 0 I I l IO 59 00 15 I I 25 19 56 23 28 9 
IO 19 57 j 10 33 N. 08 I I 46 20 08 23 28 IO 

- -- --- -- --- --- --- -
l l 19 44 IO I 6 00 32 12 06 20 20 23 28 I I 

J 2 19 30 9 54 00 55 12 26 20 32 23 28 12 

I 3 I 9 16
1 

9 32 CI 19 12 46 20 43 23 27 l 3 
14 19 01 9 10 01 43 1 3 06 20 54 23 26 14 
I ,. 18 461 8 47 oz 06 l 3 25 21 05 23 2~ 15 ) 

16 18 3 r I 8 25 oz 30 13 45 ZI 16 23 22 16 
17 18 15 8 oz oz 53 14 04 ZI 26 23 20 17 
d? 7 59 1 7 40 03 17 14 23 Zl 35 23 17 18 
. CJ 17 43 1 717 03 40 14 41 ZI 44 23 14 19 
20 17 26 6 54 04 03 15 00 21 53 23 IO 20 
- --1-- -- -- -- --- -
21 17 IO 6 31 04 26 l 5 18 22 o,z 23 06 21 

22 16 52 I 6 08 04 50 I5 35 2 2 10 23 oz 22 

23 1 6 3 c: 5 45 O"' i 3 1 5 53 :! 2 18 2 2 57 23 ) 

24 16 I 7 t 5 2 I 05 35 I 6 I 0 2 2 25 22 52 24 
.., - 1 5 59; 4 s8 05 58 r6 27 22 32 22 46 2 S' ... ) 

26 l 5 41 I 4 34 06 Zl 16 44 22 38 22 4 (' 26 
27 · s 22 4 II 06 44 17 O I 22 45 7.,2 33 27 
L.8 1 s 03 I 3 48 07 06 17 17 2 2 50 22 27 28 
29 I 4- 44- Q I 29 17 33 22 56 22 19 29 

30 14 25 07 51 17 49 23 01 22 I 2 30 
~ I r 4 oc: ~8 T ~ 2~ 0~ 3 l 



Sect. 2 r. Geography and Ajlronomy. 2 1 7 

A 'l'able of the Sun's Declination for the Year I 72 7, 
-cbeing the 'third after Leap-Year, which will fer ·,.:e 
for near 50 Years. 

0 July A.ug. ,--ept. Uc.t. l'\OV. 'l)t:L. -I I>' 
'-< N. N. 1 . " s. S. S. ·-.:: 

I 

- --- - -- -- --- --- --- -
d. m. d. m. d. m d. m. d. m. d. m. 

I 22 04 15 o -; 04 19 07 I 8 17 40 23 o' I 

2 21 5S 14 49 03 56 o~ 40 17 56 23 10 2 I 

3 21 47 14 31 03 33 08 03 I 8 1z! 23 l 4 ,, 
:, 

4 21 38 14 I Z 03 JO 08 25 18 27 23 I f 4 
5 2l 28 l3 53 02 47 08 47 I 8 43' 2 3 21 ~ 
6 ZI I 8 I 3 34 oz 23 09 IO I 8 58 23 ? " 6 ~) 

7 21 08 13 l S 02 00 09 32 19 I 2 i 23 2,.. 7 ) 

8 20 57 I Z ss 01 37 09 53 19 27 23 27 8 
9 20 46 I 2 36 01 13 IO 15 I 9 40: 23 28 9 

16 I 28 IO 20 35 l 2 00 50 IO 37 19 54 j 23 IO 

- --- --- -- --- --1-- -
l I 20 24 I l 56 00 26 IO 58 20 07 ' 23 22 l I 

12 20 12 I I 36 00 03 I I 19 20 20 123 28 I 2 

13 19 59 I I 15 ~- 19 I I 41 20 32123 27 I 3 
14 19 47 IO 51 00 43 I Z 01 20 44 23 26 14 
IS 19 34 IO 34 01 06 I 2 22 

2 0 56123 24 I ~ 
16 19 20 IO I 3 01 30 I 2 43 2 I 07 2 3 22 10 
17 19 07 09 52 01 ,3 I3 03 21 18 , 23 19 I 7 
I 8 18 S3 09 30 oz 17 I 3 23 21 29 23 1G 18 
19 18 38 09 09 02 40 f3 43 2 I 39 23 13 19 
20 18 24 08 47 03 04 14 03 21 48 23 09 zo 
- --- --- -- --- --- --- --
21 I 8 09 08 26 03 27 14 22 21 58 23 04 2 I 

22 17 54 08 04 03 50 14 42 zz 06 t 2 z 59 22 
23 17 38 07 42 04 14 l S O I 22 IS 2 Z 5,, 2 , 

,'.) ., 
24 17 23 07 20 04 37 I~ 19 22 23 22 48 2L'~ 

25 17 07 06 58 o -- 00 I 5 38 22 30 22 41 2 'i ) 

26 16 50 06 35 05 23 I) 56 22 37 22 34 26 
27 16 34 06 I3 05 4.6 16 14. 22 44· 22 27 Z'· I 

28 I 6 l 7 05 50 06 09 16 32 22 50 22 19 2.S 
29 16 00 05 27 c6 32 16 49 :3 2 56 22 I I 2s 
30 15 42 os 05 06 55 I 7 06 23 01 22 03 ,,, 

) 

~ 1 TC 2C: 0? A.2 f "7 7~ 2 { C:,1 11 

p 4 



218 The firfl Principles of Sect.21. 
ACJ'able of th Sun's Declination for the Y ear -1728, 

beinz Leap-Tear, which will ferve for near 50 
rears~ 

S:, Ja nu. , f'ebr. 
~ ::,outh. , _~ 

d m. d. m. 
l 2 1 44 13 50 
2 2 l 34 ' 13 30 
3 21 24 13 IO 

4 Z: l 3 I 2 50 
~ Zl OZ IZ 29 
6 20 5 I 1 2 0 0 
7 zo 39 I I I 47 
:' 20 26 1 I I 26 
q ZC> I 4, I I 05 

I O 2 0 0 I IO 43 

l\tldr. 
s. ,~ Apri 

N. 
;"✓lay 

N. 
j UL e 

N. 

d . m. d. m. d. m. , d. m. 
0 3 06 08 5 2 l 8 I 5 i 2 3 I 2 I 

C z 4 2 09 I ~ I 8 3 0 I 2 3 I 6 2 

oz 19 09 35 18 45 ·123 19 3 
0 I 5 5 09 5 b I 8 5 9 2 3 2 l 4 
O l 3 I IO I 8 I 9 I 3 , 2 3 24 S 
OI 08 IO 39 r9 26 123 25 6 
00 44 I I 00 I 9 4-0 j 2 3 2 7 7 
0 0 20 I I 20 I 9 5 Z 123 28 8 
N. 02 I I 41 zo 05 23 28 9 
Ob 26 12 01 20 17 23 29 IO 

- -- --- -- --- -- --- -
ll 19 4 7 10 1 1 00 50 12 21 20 29 , 23 z8 II 

I2 19 33 9 59 OI 13 12 4r 2.0 41 1 23 28 12 
r 3 19 19 9 37 C>I 37 l3 01 20 52 23 26 13 
14 19 05 9 15 02 OI 13 21 ZI 03 23 21; lf 

15 18 50 8 53 OZ 24 13 40 21 r3 23 23 15 
16 18 35 8 30 02 48 13 59 21 23 123 21 16 
17 18 19 8 08 03 II 14 18 Z l 33 23 18 17 
18 18 03 7 45 03 34 14 37 21 42 23 15 18 
19 17 47 7 22 . 03 58 14 55 21 51 23 II 19 
20 i 7 31 I 6 59 04 ZI 15 I 3 22 00 23 07 20 

~ ;;~16 36 04 44 ~~ ~ 08 . ;3 03 ~ 
2 2 I 6 5 7 6 13 0 5 07 l 5 49 2 2 I 6 I 2 2 5 8 2 z 
23 lO 39 ) 50 05 30 16 06 22 23 •22 53 23 
24 16 21 5 27 0 5 53 16 23 22 30 22 47 2 4 
2 5 IO O 3 5 04 06 I 6 J 6 4~ 2 2 3 7 , 2 Z 4 l Z 5 
zfi 15 4S 4 40 06 38 16 57 22 4 3 . 22 35 26 
27 I 5 27 4 l 7 07 CI I 7 I 3 22 49 22 28 27 
28 15 c8 3 53 07 23 17 29 22 55 22 21 28 
29 r4 49 3 ~o o7 45 r7 45 23 oo . 22 14 , 29 
30 ; 4 30 08 08 18 00 123 04 22 0611 30 
~ J I 4- IO 08 }O 2 ~ 09 



Sect. 2 i. Geography and Ajlronomy. 2 I cj 
.A Table of the Sun's D eclination for the Yettr 172 , 

being Leap-Year, which will ferve for nca · 50 
1~ears. 

SJ t July Aug. Sept. Od. l. ov. Dec. d 
t., 

;< N. N. N .* s. s -- .:, _ -
- --- -- -- -- -- -- -

1 J 2~ 
m d . m d. m. d. m . d. m. d . m . 

57 14 53 04 02 07 35 I 7 5 2 23 09 I 

2
1
21 49 14 35 03 ·, 8 07 57 18 0~ 23 13 2 

3 I 2 l 40 14 17 03 15 08 20 I 8 24 23 17 3 
4 l 2 I 30 13 58 02 sz 08 A.2 18 39 23 20 4 I 

5 21 21 13 39 oz 29 09 04 1 8 54 23 23 5 
6 21 10 I 3 20 oz 06 09 26 19 09 23 2- 6 
7 2 I oo 13 00 01 42 09 48 19 23 23 26 7 
8 20 49 I 2 41 01 19 IO 10 19 37 23 28 8 

9 20 38 I 2 2 I 00 56 10 32 19 51 23 28 9 
10 20 26 I 2 01 00 32 [O 53 20 04 23 29 0 
- -- - - --- -- -- -
I I· . 20 1 5 I 1 41 oo 09 I I 14 zo 17 23 28 ! 1 

12 I 20 02 II 20 S. 14 II 35 20 29 23 28 l Z 

13 19 50 II 00 00 37 I l 56 20 42 23 26 I 3 
r4 19 37 10 39 01 01 12 17 20 53 23 25 r.4-

I 5 19 24 IO 18 01 24 I 2, 38 2 I 05 23 23 15 
16 19 IO 09 57 01 48 r2 58 21 16 23 20 16 
17 I 8 56 09 36 oz I I 13 18 21 26 23 17 17 
18 18 42 09 14 02 35 13 38 21 36 23 14 [ 8 
I 9 I 8 27 08 53 02 58 I 3 58 2 I 46 23 IO 19 
20 I I 8 I 3 08 31 03 21 14 18 2I 55 23 05 20 
- - -- -- -- -- --- -
21 17 58 08 09 03 45 14 37 22 04 23 00 Z. I 

22 I 7 42 07 47 04 08 14 56 22 13 22 55 22 

23 17 27 07 25 04 31 15 15 22 Zl 22 49 23 
24 17 I I 07 03 04 54 15 33 zz 29 22 43 24 
25 16 54 06 41 05 18 I 5 5 Z 22 36 22 36 25 
26 16 38 06 18 05 41 l 6 10 22 42. 22 29 26 
27 l 6 21 05 56 06 04 16 27 22 49 22 21 27 
28 16 04 0 5 33 06 27 16 45 22 55 22 13 28 
29 I 5 47 05 1€) 06 49 I ,., 02 23 00 22 05 29 I 

30 15 29 o4 47 07 12 17 19 23 05 21 56 '.20 
3 I I 5 I I 04 25 17 36 21 46 3 I 



220 The jitjl Principles of Sect. 2 r. 
4 '!'able of the Right Afcenfion and Declination of 

Jome of the mofl noted among thefixedStars for the 
1,.ear 1726, which will Jerve for near 20 Years 
without Jenfible Errors. 

The Names of the Stars. 
~ 

Jq Right 
z 

Decli- ! "o . ' ..... 
:-' Afcen. n at10n r::n 

Scheder in Cajfi.opea's Breafl: 3 
The Bright Star of Aries - 2 

Mandibu!a or Menear the } 
· Whale's Jaw --- 2 

Algol in the Head of lv.ledufa 3 
Aldebaran, the Bull's-Eye I 

• Capella, the Goat-Star - I 
Regel, the bright Foot of l 

1 
Orion ---- S 

Orion's preceding Shoulder 2 
M iddlemofr in Orion's Girdle 2 

Lafi: in Orion's Girdle -- 2 

Orion's fol lowing Shoulder I 
Syrius, the Dog-Star--- I 

Ccylor's-Head, i. e. the l 
_ Northermofr TwiEJ.--- S 2 

Procyon, or the little l 
Dog-Star --- 5 2 

. Hydra's Heart ---- 2 
· Regulus, the Lion's Heart 1 

Deneb, the Lion's Tail -- 2 
Fidl in the great Bear's Tail 3 
Vindemiatrix, V irgin's l 

North Wing S 2 

Virgin's Spike ---- 1 
Middlemofr in the great l 

B ear's Tail ---- S 2 

Lafr in the great Bear's Tail 2 

Araurus -- -- I 
Southern Ballance .--- 2 · 
Northern Crown - ---1 2 

d. m. 
06 18 

27 56 

41 59 
42 36 
65 02 

74 o7 

J5 20 

77 37 
80 34 
81 44 
85 04 
98 16 

109 15 

1 I I l 14 

138 · 31 
148 26 
173 46 
190 00 

-d. m j 
55 02 ' N 
22 08 , N 

l 
02 5 !N 

i 

39 52 ; N 
~5 55 ! N 
45 41 IN 
08 33 j_S 

I 
06 04 ·N 
OI 24 Is 
02 07 : s 
07 19 N 
16 20 Is 
32 27 

1

N 

05 54 :N 

07 29 s 
13 17 N 
16 05 IN 
21 52 S 

192 30 57 2 N 

I 197 42 09 43 s 
197 43 56 22 .N 

204 II 

210 47 
218 57 
230 46 

50 42 N 
20 38 i N 

~i ~~ ! t 
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z 
The Names of the Stars. J:i Right Deel[- ~ 

~- Afcen. nation 0 
--

d. rn. d. m 
llntarts 1 the Scorpion's Heart I 243 IO 25 47 S 
Serpentarius's Head --- 2 260 32 12 46 N 
Dragon's Head ---- - 2 267 35 51 32 1'.J" 
Lucida Lyrte, in the Harp I 276 54 38 33 N 
Eagle or f7ultur's Heart -- I 294 19 08 IO 

Antinous's Hand----- 3 299 17 OI 36 S 
Fomahant, the Southern } 

Fillies Mouth ---
1 

Scheat, in the flyingHorfe's } 
2 

Shoulder ----­
Marchab, in the Hying l 

Horfe's N eek --- S 2 

Andromeda's Head --- 2 

Azvenib, in the flying I 
Horfe'sWingcalled alfo 2 

Illa Pegaji 

34° 34 

342 37 

342 46 

358 33 

359 47 

31 03 s 

26 35 N 
I 

1 3 43 
2 7 34 N 

1 3 39 N 

Note, In this Fourth Edition I have 1nade 
very few Additions but what upon a re­
view I faw neceffary to explain my own 
Expreffions: Except only in Prob. XX. of 
the XXth Seel-. where I have left out thofe 
antiquated Rhimes by which it vvas im­
poffible to fix the Sun's Place with ariy Ex­
atlnefs: And infread of them have given a 
juft and intelligible Account of the Sun's 
apparent Motion through the I 2 Signs, with 
fo unequal a Time of Continuance in each 
of them, together vvith a fhort Table of the 
Days when the Sun enters into each Sign, 
and here at the end of the Book fome con­
tracted Tables of ·the Sun's Right Afcenfion. 

:fables 



z22 'Ihe firft Principles, &c. Seel. 21. 
']'ables of the Sun's Right Afcenfion for every 

tenth Day of the Years 1725, 1726, I 727, 
1728. 'Ihe Sun's Right Afcen/ionfor all the in­
termediate Days may be nearly computed by allow-­
tng about four Minutes of an Hour, i. e. one· 
Degree for e·very Day. 

Y. D. Jan. Fehr. Mar. April May , June 

h. m. h. m. h. m. h. m. 
..:::; I 19 36 21 44 2j 30 I 23 
~ I I ZO 19 2Z 23 00 07 2 00 

2 I Z I O I 2 3 0 I 00 4 3 2 3 8 

- 1 19 35 21 43 2 3 3o 
~ II 20 1 8 ZZ 2 2 00 06 

°' 21 21 00 23 00 00 42 

..., I 19 34 Zt 4 3 23 28 
~ II ZO- I 7 2 Z 2 I 00 05 
'-J 21 20 59 zz 59 00 41 

,.. I 19 33 2 1 42 23 31 
'-l I I 20 I 6 Z Z ZO 00 08 N 

oo 2 I 20 5 8 lZ 5 8 00 44 

I 22 

l 59 
2 37 

I 21 

I 59 
2 36 

I 24 
2 01 

2 39 

h. m. 
3 I 6 
3 s6 
4 37 

3 I 6 
3 ss 
4 36 

3 I 5 
3 54 
4 35 

3 18 
3 57 
4 38 

h. m . 
5 22 

6 03 
6 45 

5 21 

6 03 

6 44 

S 20 

6 oz 
6 43 

Y. D. July. Aug . Sept. Oa. Nov. Dec. 

I 

~ I I 
...,.,, 2 I 

~ I I 

°' 21 

.... 
~ ! I 
--._. 2 T 

.... 
~ I l 
co 2 ! 

7 z ( 09 28 I I 2 2 I 3 IO l 5 IC I 7 19 
8 0 6 IO 05 I 1 5 8 l 3 48 I 5 5 2 I 8 03 

8 46 IO 42 12 34 14. 26 16 35 18 47 

7 2 5 09 2 7 I I 21 1 3 09 I 5 09 17 I 8 
8 05 IO 04 II 57 13 47 15 51 18 OZ 

8 45 IO 41 I Z 3 3 I 4 26 16 3 4 l 8 46 

7 24 09 2 1j I I 20 2 3 09 l 5 09 l 7 I 7 
8 04 IO 04 II 56 I3 46 15 50 18 57 
8 44 l 0 40 I 2 3 2 I 4 2 5 I 6 3 3 I 8 4 5 

7 27 09 29 I I 23 I 3 11 I 5 I. I 7 20 

8 07 IO o (, I I 59 I 3 49 I 5 5 3 1 8 04 
8 47 IO 43 12 35 14 28 I 6 36 I 8 49 ! 
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A 

T A B L E 
0 F THE 

C O N T E N T So 

SECT IO N I. 

0 P the Spheres or Globes of the Hett­

~en and Earth Page I 

Maps are Imitatlons of the Earthly 

Gk~ · 2 

Seel:. JI. 'Ihefour Greater Circles, (viz.) the 
, Horizon, the Meridian, the Equator and 

the Ee lip tick 3 

7'he Horizon, Sun-ri_(e, Sun-Jet and 'I wi-
light 4 

'The Horizon Jenfible and ratz"onal ibid.-
The Parallax of the Planets 6 

'rhe Mer£dian, l'v'oon and Mi'dnight 6, 7 
The Equator, Summer and Winter 8 

'I'he Ecliptick and the 'Twelve Signs 8 

The Sun's daily and yearly Mot£on 10 

Leap-rear, New Style and Old 1 I 

'The Zodiac 12 

Sect 



The C O N T E N T S. 

Seer. III. 'Ihe four Lejfer Circles, (viz.) 
the two 'Tropics and the two Polar 
Circles 13 

Stet. IV. The more remarkable Poz'nts ef 
the Globe> (viz.) the two Poles, the 
Zenith and Nadir, &c. I 5 

':fhe thirty two Points of the Compafs 16 
·'fbe So!flicz'al and Equinoclial Points 16, 17 
Of the Procejjion of the Equinox 18 
'£he Poles of the Ecliptick and the two 

~fu~ 19 
:lhe Reprefentation of the Sphere z·n jlrait 

Lines on the Analemma 20 

Sect. V. Longitude and Latz'tude on the 
Earthly Globe 21 

'Ihe Eleva~ion of the Pole always equal to the 
Latitude 23 

Parallels of Lati'tude and CHmates 2 5 
Sect. VI. Right Afce1?fton and Hour Cir-

cks 27 
Degre~s, _Hours, Mi'nutes, Seconds 28, 29 
.'rhe Dial Plate and Index or Pointer 29 
Declz'nati'on of Sun or Star North or South 

3~ 
It alters much flower than the Sun's Place 

31 
Of the different Increafe and Decreafe of. 

the Days at the So!flices and at the Equi­
nox 33 

Sect. VII. Longitude and Latitude on the 
Heavenly Globe ibid. 

'Ibt 



The C O N T E N T S. 
-'Ihe Orbz"ts of P lanetsi their Nodts and 

Eclipfes 36 
Sett. VIII. Altitude and Azz"muth of the 

Sun and Stars 38, 39 
Parallels of Altz"tude 39 
Vertical Circles 40 
'J."he Sun or Stars Amplt'tude 4 I 
How the Sun's Hour dijfers from his Azi-

mu~ 43 
Stars rijl,ng or Jettz"ng Helz'alically, &c. ibid. 
Sect. IX. 7"he Inbab£tants of the Earth 

, dijlz"nguijhed by the Sphere 44 
Right, Parallel aad Oblt'que Pojitions of tht 

Sphere · 4 5, &c. 
Right and Oblique Afcenjion 48 
'l'he jive Zones 5 o 
'I'he Periceci, Antcecz" and Antipodes 5 3 
Sett. X. :fhe natural Defcription of the 

Earth and Waters 5 4 
'.An 1.fland, a Continent, a Penz"nfula, ljlh-

mus, &c. 55 
Ocean, Lake, Gu!f, Bay, &c. 56, &c. 
How all theft are defcribed on Globes or 

Maps 59 
Sect. XI. Of Maps and Sea Charts 6 I 
'!'he 'f:arious Projeclions of the Sphere ' 6 3 
Maps of the whole World 64 
Maps of particular Countries 6 S 
Dijfirence.s between Maps and Sea Charts 

67 

£eGl:. 



The C O N T E N T S. 

Sett:. XII. 'Ihe Political Divz"Jions of the 

Earth 69 
£ ct. XIII. Europe wi'th its Countries and 

Kingdoms 71 
Sect. XIV. Afia w£th its Countries and 

Kingaoms 79 
Stet. XV. Afj·ica wi"th £ts various Divi-

/-ons 82 

Sect. XVI. America and its Diviji,ons 84 

Sect. XVII. 'Ihe fixed Stars on the Heavenly 
Globe 88 

Dij/erence between Planets and fixed Stars 
89 

:fhe Northern and Southern Co1?ftellat£ons 
90 

c_f he Milli.') Way 9 5 
Se . XVIII. Planets and Comets ibid. 

Conclujion of the Speculative Part of this 
Difcourje, or the Spherical Doclr£ne of 
Geography and Ajlronomy 98 

'lhe Jccond or Jpecial Part of Geography, rzvhat 
it containJ 98 

'!'be Jecond or Jpecial Part of Aflronomy, 
u·hat it contains 99 

Sect. XIX. Problems relating t.o Geography 
and Ajtronomy to be performed by the 

Globe 104 

'Ihe chief Definitions in the Spherz"cal Doclrine 
rehearjed IO 5 

Prob. I. "l'o find the Longitude and Latitude 

of any Placeon the Earthly Globe 107 

Prob. 



The C O N T E N T S. 
Prob. 2. 'The Longitude or Latitude of an 

Place being given, how to find that Place 
·'on a Globe or Map 108 

Prob. 3. 'To find the Diflance of any two 
Places on the Earthly Globe, or tu:o Stars 

_ on the Heavenly Globe ibid. 
Prob. 4. :fo find the Antceci, Periceci and 

Antipodes of any Place gi'ven (fuppofe 
London) 110 

Prob. 5. Any Place bei'ng gi'ven to find all 
thofe Places which have the Jame Hour 
of the Day wi"th that in the gi'ven Place 

I I I 
Prob. 6. · Any Place bez'ng gi'ven (fuppoft 

Paris) to find all thofe Places in the World, 
which have the fame Lati'tude, and confe­
quently have ·thei'r Days and Nights of the 
Jame Length. I I 2 

Prtob. 7; -ro reclify the Globe according 
to the Latitude of any Place required 

ibid 
Prob. 8. 'The Hour bez'ng gz'ven in any Place 
. ( as at London) to find rzvhat Hour it i's in 

any other part of the World 1 r 3 
Prob. 9. To reclify the Globe for the Zeni"th 

I 14 
Prob. ro. Any two _Places beiJ7g given, to 

find the Bearing from one to tht: other ; 
i. e. at what Point of the Gompafs the 
one lz'es in refpecl to the other ibid. 

Prob. 11. Hav{ng the Day ef the Month 
Q given 



The C O N T E N T $~ 
gi'Ven to find the Sun's place in the Ee Hp;,. 
tick I 20 

Prob. I 2. crhe Day of the Month being 
gi'Ven, to find thofe Places of the Globe, 
where the Sun will be Vertical or in the 
Zenith that Day ibid. 

Prob. 1 3. c_{he Day and Hour of the Day 
at one Place being gi'ven, to find at 'what 
other Place the Sun is Vertical at that 
Hour 12 I 

Prob. I 4. 'The Day and Hour being given, 
to find all thofe Places of the Earth, 
where the Sun is then Rijing, Setti'ng, or 
on the Merz'dian; alfo wher,e it z'.s Daylight, 
r wilight, or Dark Night ibid. 

Prob. r 5. A Place be-ing given in the Torrid 
Zone, to find thofe Days in which the Sun 
fhall be Vertical there I 22 

Prob. 16. A Place being gi'Ven -in one of 
the Frigid Zones, fuppofe the North, ff) 

find when the Sun begins to depart from, 
or to appear on that Place, how long he z"s 
abfent, and how long he jhines corfliantly 
upon it. ibid. 

Prob. 17. :fojind the Sun's DecHnati"on and 
Right 4fce7?fion any Day in the Ye4r, 
fuppofa the 10

th of May I 24 
Prob .. I 8. To reclijj the Globe for the Sun's 

Place any Day in the Year, and thus to ~e­
prefent the Face of the Heavens for tha~ 
Day ibid. 

Prob. 



The C O N T E N T S. 
Prob. 19. The Place and Day being given 

(viz.) the I oth of May at London, to find 
at what Hour the Sun rifts or Jets, his 
Afcenfional Difference, his Amph'tude~ the 
Length of Day and Nz'ght 125 

Prob. 20. '7t:e Place and Day being gi'ven, 
to find the Altitude of the Sun at any given 
Hour 126 

Prob. 2 1. The Place and Day being gz'vcn, 
to find the Azimuth of the Sun at any 
given Hour 1 2 7 

Prob. 22. '!'he Sun's Altitude being given> 
to find the Hour of the Day and a!fo hi' 
Azi1nuth ibid. 

Prob. 23. When the Sun is due Eajl or Wtjl 
in the Summer, how to .find the Hour and 
his Altitude I 2 8 

Pro_b. 24. 'I'o find the Degree of the De­
prej/ion of tbe Sun below the Horz'zon, or 
its .4.~imuth at any gz"ven Hour of the 
Ni'ght. 129 

Prob. 2 5, 'l'o find how long the T1.vz'light 
continues in any gi"ven Place and given Day, 
fuppofe the I oth efMay at London, both at 
Morning and E'ven£ng ibid. 

Prob. 26. 'I'o know by the Globe thr Length 
of the Longefl and Shortejl l)ays and 
Nights -in any Place oj' the World. I 30 

Prob. 27. :(he Declz'nation and Meridian 
Altitude of the Sz!n or of any Star be/ng 
given, to find the La#t~de of. the Place ib. 

Q__2 Pro~9 



The -·c O N T E. N T $. 

Prob. 28. 'I'be Latitude of (Z Place being· 
given, to find the H~ur if the Day -in the 
Sumnier rzvhen the Sztn jhines I 3;.. 

Prob. 29. To find the Sun's Altitµde whenlt 
jhines, by the Globe I 3 2 

Prob. 3·0. 'The Latitude and Day of the 
Month be/ng given, to find the Hour if the 
Day when the Sun jhines ibid'! 

Prob. 3 1. The Pl~ce /Jeing given t find 
__ what Stars never rife or 1ie1?er Jet in that 

Place · I 33-
frob. 3 2~ 'The Place and Day of the Month 

be/ng given, to reprefent the Face or Ap­
pearance of t~e H ea,.vens, and jhew the 
Situatt'on of all the fixed Stars at any Hour 
qf· the Night ibid~ 

:Prob~ 3 3. Any Star on the Meridt'an bei'ng 
gi'ven, to find the Hour of the Nz'ght 134 

Prob. 34. 'The Azimuth of any known Star 
being gz'ven, to find the 'I'ime oj'-Jvi'ght I 3 6 

:frob'. 3 5. The Altitude ef a Star being 
gz'ruen, to find the I-lour if the Ni'ght · ibid~ 

Prob~ 36. Cf'o find the Longitude and Lati­
. tude, Right Afcerifion and p ecHnation of 

any St,ar I 37 
Proh: 37. How to .find at u,/Jt;it Hour any 

Planet, fuppqfe Jupiter, will rife or .fat,. 
()r will he on the }ller{dian any gf ven Day 
in the rear - I'3 9 

Prob. 3 8~ The .]Jay (Ind Hour of a $olar 
· .]!,rHpfe /Jei'ng ~nown., to ji'nd all thofe 
~ , ·. · · P lq.ces 
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Places in· which that Eclipfe will be vl-
fible 141 

Prob. 39. The Day and Hour of a Lunar 
Eclt'pfe being lznown, to find by the Globe 
all thofe Places in which the fame will be 
~ifible ibid. 

Sect. XX. Problems relating to Geography and 
Aflronomy to be performed by the Ufa of 
the plain Scale and Compajfes I 42 

Prob. · J. How to fix a Needle perpendicular 
· on a Plane, or to raife a perpendicular 

Style or Pointer in order to make Obferva-
ti'ons of a Shade I 4 3 

Prob. 2. How to take the Altitude of the 
Sun by a Needle fix' don a Horizontal Plane, 
or any perpendz'cular Style 147 

Prob! 3. How to take the Altz"tude of the 
· Sun by a Style on a perpendz'cular or up-

right Plane 149 
Prob! 4. 'I'o find the Sun's or any Star's 

Altitude by fl pku'n Board, 'I'hread and 
Plummet ' I 50 

f rob. 5. 'To fJferve the Meridian Altitude 
of tke Sun or the Height at Noon : And 
by the fan1e Method to find any Star's 
Meridian Altitude I 5 3 

frob. 6~ How to find out the Declinatz"on 
of t~e Sun~ or of (lny large or known Star 

. · · "b"d 1 1 • 
( ' f rob. 7. To find the Latitude of any Place 

by thf M eridiaJJ Altitude, and De~lina­
tion 
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tion of the Sun any Day in the Year I 5 S 

Prob. 8. 'To find the Metidian Altitude 
of the Sun any Day of the Year, the La­
titude of the Place bei'ng.given I 59 

Prob. 9. To find the Declinqtion of the Sun, 
its Meridian Altitude and the Latitude of 
the Place bez'ng given ibid. 

Prob. Io. :fo find the Latitude of a Place 
by the Merz'dian Altitude of a Star, when 
'tis on the South Mf.ridian 160 

Prob. r r. By what Method; is the Longitude 
of Places to be_found ibid. 

Prob. I 2. 'Io find the JI alue of a Degree of 
a greater Circle upon the Earth, or how 
much it contains -in Engli{h Meafure 

163 
Prob. 13'. To find the Circumference, the 

Diameter, the Surface and Solid Content,; 
of the Earth 164 

Prob. 14. 'Io find the Value of a Degree 
. of a leffer Circle on the Earth, i. e. the 

Value of a Degree of Longitude on the 
l~Jjer Parallels of Latz'tude 16 5 

.Prob. r 5. 'To ere cf the Analemma, or re-
prefant the Sphere in jl:raz't Lines partz"­
cularly for the Latz'tude ~/London 5 I ½ 
Degrees 167 

Prob. 16. How to reprefent any f arallel 
of DecHnation on the Analemnza, or to .., 
defcribe the Path of the Sun any Day i~ 
'#he-rf!ar . I 7 I 

Prop. 
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Prob. 17. How to reprefent any Parallel of 

Alti'tude, either of the Sun or Star on 
the Analemma 17 I 

Prob. 18. 'I'he Day of the Month and the 
Sun's Altitude being given, how to find 
the Hour or Azimuth of the Sun by the 
Anakmma 172 

Prob. 19. How to meafure the Number of 
Degrees on any of the Jlra£t Li'nes in the 
Anakmma 174 

Prob. 20. 'I'o find the Sun's Place z"n the 
Ecli"ptick any Day in the Year 178 

Prob. 21. The Day of the Month being gi­
rven, to draw the Parallel of Declinat-ion 
for that Day without any '!'ables or Scales 
of the Sun's Declt'nation 184 

Prob. 2 2. How to draw a Meridian Line, 
or a Line direflly point£ng to North and 
South on a Horizontal Plane by the Alti­
tude or Az-imuth of the Sun being given 

. 188 
Prob. 23. To draw a Meridian Li"ne on a 

Horizontal Plane by a perpend-icular Style 
189 

Prob. 24. To draw a Meridian L-ine on a 
Horizontal Plane by a Style or Needle Jet 
up at random 191 

Prob. 2 5. To draw a Meri"dian Line on an 
Equinociial Day. 193 

Prob. 26. 'l'o draw a Meridian Line by a 
Point of Shadow at Noon. ibid .. 

Prob. 
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Prob. 27. To draw a .Meridian Line by "1' 

Horizontal Dial I 94 
Prob. 2 8. How to transfer a lvleridian Line 

from one Place to another ibid. 
Prob. 29. How to draw a Line of Ea.ft and 

Wejl on a Horizontal Plane . 19 5 
Prob. 3 o. How to ufe a Meridian Li"ne I 97 
Prob. 3 I. How to kno'!v: the Chief Stars, . 

and tojind the North Pole 199 
Prob. 3 2. 'Io find the Latitude by any Star 

that is on the North Meridian 20 I 

Prob. 3 3 .- 'To find the Hour of the Night by 
the Stars on 'the Meridian '202 

Prob. 34. 'Io find at what Hour of any 

Day a .known Star will come upon the Me­
ridian 203 

Prq_b. 35. Having the Altitude "if any Star 
given to find the Hour - · 2 o 5 

Se4. XXI. 'The UJe of feveral Ajlronomi'cal 
'!'ables 2-06 

Tables of the Sun's Declination for the Years 

' . 172-s, 1726, 1727, i728 212 . 
A Table of the Declination and Ri'ght Af-

. cenJio!l of Jeveral fix' d Stars far the Year 
1726 220 

Tables of the Sun's Right Afcenjion 22.2 
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