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EORGE the Second by the Grace of God, King of Great-Britain,

Fravee and Ireland, Defender of the Faith, éFc. To all to whom thefe

Prefents fhall come Greeting : Whereas Samuel Dunn ‘Teacher of the

Mathematics, and #illian: Oaver, Citizen and Book{eller of the City of Lon-

dow, have by their Petition humbly reprefented unto Us, that they have with

great Study, Care, Labour, and Expence invented, delineated, and perfec-
ted a Work entitled,

The Univerfal Planifpheres, or Terrefirial and Celeflial Globes in Plano
E EING

Compleat Subflitutes for a large Pair of Glsbes, with their Ulesin the Solutions
of all the Capital Problems in Gesgraphy, Afironemy and Navigation.

Which Work the Petitioners humbly apprehend will be of great Benefit to the

- Public, and tend to the promoting of the Knowledge of Geography, Aftrono-
my and Navigation. The Petitioners therefore pray Us, to grant Our Royal
Licence to them for the fole Printing, Engraving, Publifhing and Vending the
faid Work, for the Term of Fourteen Years, according to the Statute in that
Cale made and provided ; We, being willing to give all due Encouragement
to Works of this Nature which may be .

Of Public Ule and Benefit,

Are gracioufly pleafed to condefcend to their Requeft, and do therefore by
thefe Prefents, as far as may be agreeable to the Statute in that Behalf made
and provided, grant unto them the {aid Samue! Dunn, and William Oaven, their
Executors, Adminiftrators and Affigns, Our Royal Privilege and Licence, for
the fole Printing, Engraving, Publifhing and Vending the faid Work for the
Term of Fourteen Years, to be computed from the Date hercof, ftrictly for-
bidding and prohibiting all Our Subjeéts within our Kingdoms and Domi-
nions, to reprint, abridge, or tranflate the fame ; ecither in the Like, or any
other Volume or Volumes whatfoever, or to import, buy, vend, utter, or
diftribute, any Copies thereof, reprinted beyond the Seas, during the afore-
faid Term of Fourteen Years, without the Conlent and Approbation of them,
_the faid Samue! Dunn and William Oaver, their Executors, Adminiftrators, or
Afligns, by Writing under their Hands and Seals, firft had and obtained, as
they and every of them, offending herein, will anfwer the Contrary at their
Peril : Whereof the Commiffioners and other Officers of Our Cuftoms, the
Mafter, Wardens and Company of Stationers of Our Cirict}f London, and all
Qur Officers and Minifters whom it may concern, are to take Notice, that due
Obedience be rendered to Our Pleafure herein fignified.
Given at Our Court at K:ﬁﬁagrmr, the Seventh Day of Nowember, 1757, in
the Thirty-fisft Year of Our Reiga. ' |
: By his Majest¥'s Command.
W, PITE R
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RECOMMENDATIONS
of the Univerfal Planifpheres.

R. DUNN, Teacher of the MaTuemaTiCs in Lon-

M don, having requefted my Opinion of his UnivErsaL
PranispHERES, or terreftrial and celeftial GLOBES in
Plano ; I have carefully examined thofe ingenious and com-
- pleat Subiftitutes for a large Pair of Globes ; I have duly confi-
dered their Ufe in the Solutions of the capital Problems in Geo-
graphy, Afronomy, and Navigation ; and humbly apprehend, that
nothing of that Nature, yet publithed, can be {o conducive to
the Affiftance of Teachers, and Advantage of their Pupils, as
what Mr. Dunn’s Invention appears to me : And I hope, that
my geod Intentions, in recommending them to fuch as have
-not feen them, will not be conftrued into Prefumption ; fince
the Merit of the Performance is fo obvious, that it cannot but
gain the Approbation of thofe, who may be hereafter induced

to enquire for them.
: . : Stephen Demainbray, L. L. D. Teacher
: (.'arg-ﬂmia Lincoln :—IH-F"H': of Philofophy t0 his Royal Highnefs
€, 23, 1757. the Prince of Waies.

Onfieur Duny, Maitre de Mathematiques 3 Lowndres,
m’ayant demandé mon Sentiment de fa Plani(phére Uni-
werfelie C. D. de fes Globes terreftres & celeftes in Plano. Je
les ay trouvé aprés un examen {crpuleux, trés propres 1 re-
préfenter les Globes, Jay fais mes Reflections fur Putilité dont
ils pourroient étre dans la Solution des Problémes principaux de
la Géographie, de I’Aftronomie, & de la Navigation, & rien
de ce qu’on a publié jufqu’icy dans ce Genre, ne ma pariit i
propre tant a faciliter la Connoiffance de ces Sciences i ceux
qui s’y appliquent qu’a foulager ceux qui les enfeignent; c’¢it
pourquoy je me flatte que ce que je viens d’en dire d’avantageux
ne me f{era point imputé comme prévenu en fa faveur; puil-
que je n’ay d’autre deflein que de recommander, un ouvrage fi
utile @ Ja Societé, & dont on reconnoitra le Merite dés qu’on
Paura vi.
' Etienne Demairbray, L. L. D. Precep-
ioga’rn, rf’z Carey fireet, Lincoly's-Inn- . teur en Philofophie de fon Altclle

Fieldsy Dec. 23, 1757, Royale Monfeigneur le Prince de
Gailles, :

T
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Have examined Mr, Duwn’s Univerfal Planifpheres, and
ook upon them to be an ufeful and very ingenious Inven-
tion, founded upon unexceptionable Principles ; by Means
whereof the moft important Problems in Geography, Aftro-
nomy, and Navigation, are folved with great Accuracy, Eafe,
and Expedition.

7. Simpfon, F. R, S. Member of
the Royval Academy of Sci-
London, Dec. 1757. ences at Stockbolm, Mathe-
matical-mafter in the Royal

Academy at Woolwich.

*ay examiné les Planifphéres Univerfelles de Monfieur Dunn,
J & les ay trouvé étre une Invention trés utile & trés inge-
nicufe, fondée fur des Principes infallibles ; par le moyen des
quelles on peut refoudre les Problemes les plus importans, foit
en Geographie, Aftronomie, ou Navigation, avec une grande
exactitude, & une grande Commeodité, & Promptement.

7. Simpfon, F. R. S. Membre

de I’ Academie Royal des Sci-

Londres, 10dre 1757. ences de Stockbolm, Maitre |
Mathematicien de I’Acade-

mie Royal de Woolwich.

Certify that I have examined Mr. Dunn’s new Planifpheres,

and am fatisfied they are conftructed on very true Princi-

les ; thatby them all fpherical Problems may be readily pro-

jeéted, and folved by Infpection, without the Help of Scale and

Compafics, Pen and Ink, and that with more Facility and Ac-
curacy than by any Globes of equivalent Dimenfions.

F. Bevis, M. D. Member of
Lendon, Dec. 1757, the Royal Academy of Sci-
: ences at Berlin.

E cettifie avoir examiné les Planifphéres de Monfieur Dunn,

& en ére fatisfait elles font conftruites fur de vrays Prin-

cipes; & par leurs fecours tous Problemes Sphériques peuvent

étre projetiés & promptement refous, fans le fecours, d’échelle,

n’y de Compas, de Plume n’y d’Ancre, & ce la avec plus de fa-

cilit¢ & d’Exactirude que par aucun autre Globe d’une Dimen-
fion equivalente.

7. Bevis, M. D. Membre de

Londres, Dec, 1757, I’ Academie Royale des Sci-

N ences a Berlin,




Y Have feen and examined Mr. Dusn’s Univerfal Planifpheres,
I and find them to be four large ftereographical Maps, with
-a tranfparent Index placed over each Map, whereby the Circles
‘of the Sphere are inftantancoully projected on the Plane of the
- Meridian for any Latitude, and the Problems of Geography,
“Aftronomy, and Navigation, wrought with the fame Certainty
_“and Eale, as by the Globes themfelves, And as I have read Lec-
tures above 20 Years, and travelled through moft Parts of
England, and beyond the Seas; and many of my Pupils may
be willing to be certified of the Urtility of this Performance ; I
am defirous of affuring them, that the Principles upon which
thefe Planifpheres and their Operations do depend, are undeni-
ably true, the Ufe of them eafy and general, and in my Opi-
‘nion, they muft be of great Ufe in the Study and Practice of
the above Sciences.

William Griffifs, LeCurer in
experimental Philofophy.

London, 26 Dec. 1757.

Y’ay vl & examiné les Planifphéres de Monfieur Dunz, &
“J lesay trouvé étre quatre grandes Mappes {tereographiques,
avec un Index tranfparent, & placé au haut de chaque Mappe,
‘par le-moypen de quoy, les Cercles de la Sphére font projetté trés
-vite, furle Plan du Meridian pour toute Latitude, & les Pro-
sblemes de Geographie, Aftronomie, & Navigation, refous avec
la méme certitude & facilité que par les Globes mémes. Ex
comme je lis depuis paflé 20 ans, & ay voyagé par prelque
toute I’ Angleterre, & deld’ la Mer; plufieurs de mes Eleves
peuvent étre affurés de I"utilité' de cette ouvrage ; je veux les
~ aflurér aufly; que les Principes fur les quels ces Planifphéres font
fondées & leurs Operations, font indubitable, leur Ufage facile
"8 general, & felon mon Opinion, d’ungrand Ufage pour la

" |

Pratque & I’Etyde des Sciences cy-deflus mentionnées. |

Guillaume Gﬂfﬁ, I elteur en

Londres, le 26 Dec. 1757, Philofophic experimentale,



5. whofe Names are hereunto fubfcribed, Teachers of the:
Mathematics in and near London, having feen and ex- ||
amined the Conftru¢tion and Ufe of the Univerfal Planifpheres :
invented by Mr. Dunn 3 do find them ro anfwer in the moft eafy
and general Manner all the Problems ufually anfwered by the
Globes, with equal Certainty and Expedition, and therefore 1t
is our Opinion, that this Work will be of great Ufe to the
Public.

7. L. Cowley, Mathematician, Ludgate-bill.

7. We'eh, Teacher of Navigation, Hatton-garden.

Charles Brent, Author of the compendious Aftronomer.

Thomas Adams, Teacher of Mathematics, Sobo-fguare.

Edward Maore, Teacher of Navigation, and Globe-maker,
Deptferd.

Peter Ruffel, private Teacher of Geography, and the Ufe of
the Globes.

OUS dont les noms font foulcris, Maitres Mathemati-
| N ciens dans & aux environs de Lendres, ayont vii & examiné
la Conftruction & I'Ufage des Planifphéres Univerfelles, In-
ventées par Monfieur Dunz, les trouvons propres a répondre avec
la plus grande facilité, & felon la generale maniére, i tous les
Problemes aux quels on peut répondre par les Globes, avec au-
tant de certitude que de promptitude, & 3 caufe de ce la nétre
Opinion eft, quélle fera d’une grand Utilité au Public.

- L. Cowley, Mathematicien & Ludgate-bill.,
J. Welch, Precepteur pour les Navigations, Hatten-garden)
Charles Brent, Autheur de I’ Aftronomie abrégée.
- Thomas Adams, Precepteur en Mathematiq. Sobo-fguare.
. Bdward Moore, enfeignant les Navigations, & faifeur de
Globes, Deptford. ¥
Peter Ruffel, enfeignant la Geographie, & I'Ufage des Globes,
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PREFACE

FEXEXREEING that from a Variety of terreftrial
D3R and celeftial Obfervations, it is.certain that
: t z S the Earth and Sea together do make one round
Y H:@: Ball, and that the Jame is nearly globular or
HERKRA [pherical, and that therefore the Sciences of
Geggraphy, Navigation and Hydrography, cannot be un-
derjtood without a Knowledge of the Properties of a round
Body or Globe. Seéing that this eartbly Ball doth either
turn round its own Axis from Weft to Eaft every 24 Hours,
or otherwife the celéflial Bodies do move round it from Eaft
to et in the fame Time; and that there is the higheft
Probability for the former of thefe Motions, notwithfiand-
ing Phanomena feem to contradilt the Jame. Seeing alfa,
that the fixed Stars, Sun and Planets are fo far diffant
Jrom us, and their Motions under ather Direclions, are at
all Times [o exceedingly flowo in Comparifonwwith the apparent
diurnal Motion, as to bear Jearce any fenfible Propertion
- therewith. Secing alfo, that thefe Motions are apparently
circular, and that Time or Duration itfelf is meafured éj'
them : From thefe Particulars, it naturally follows, that
the Sciences of Aftronomy, Chronology and Dialling, do
%ﬂfﬂ:}m’& depend upon the Lines and Properties of a
phere. )

~ « Hence Glabes, Spheres, Orreries, and other Machines,
. peenliarly adapted and defigned for conveying diffinct ana
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adequate Ideas of the Motions of the celeflial Bodies, and
the Figure of the terrefirial One, bave been juftly efieemed as
the moft natural Reprefentatives of them. .And indeed could
thefe Inflruments be furnifbed at an eafy Expence, could
they be rendered portable, and at the fame Time exalt enough
for fcientific Purpofes; or were there no Impediments to
binder them from being of general and ordinary Ufe; no=
thing elfe of this Kind necd be enquired after. But as the
Acquifition of thefe Difficulties bath bitherto been thought
impoffible, and is likely to continue [o; theréfore various
artificial Delineations and Reprefentations of the Sphere on
a Plane, bave been introduced by Mathematicians, and made
ufe of occafionally, fome for conveying Ideas of the Lines and
Properties of the Earth and Heavens, others for making
of Operations and deducing Conclufions, as the Nature of
the Subject hath been able to admit, all of which bave been
of Utility, and fome of them more ready and yfeful than
Models themfelves.

Thus Geographers, Affrenomers and Mathematicians in
all Ages, bave been able to exhibit their Thoughts concerna
ing Bodies and Spaces of three Dimenfions, by linear De-
lineations, Diagrams and Schemes on a Plane; different
sndeed from the Magnitudes themfelves, yet fo as to afford
proper Ideas of all Pofitions and Dimenfions what/foever; to
exprefs large Parts of the Eartlh’s Globe by Maps; to repre-
fent the Rumb-lines in Mercator’s Chart by Right-lines ; to
delineate [olar Eclipfes geometrically ; to exhibit Landfcapes
in a Piture by means of cptic Glafles; and to draw feeno-
graphically or in per[pective.

But that Part of this Dolirine applicable to our prefent
Purpofe, and upon which, as a Bafis, our Univerfal Pla«
ni {bf?‘f‘f are founded 5 15 the [lereographic Projeélion of the
Sphere in Plano, or the Delineation and Meafurement of
the Gircles of the Sphere on a Plane, as they would appear
to an Eye placed in the Superficies of a Sphere, in that
Point of the folfficial Colure which is at the Equator : The

: Praitice
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Praélice of which, feems to be almoft coeval with the Doc-
trine of the Sphere itfelf; as being plentifully diffufed
throughout :m:umfraé!f Treatifes of mathematical Litera-
ture ; generally praltifed by Menof indifputable Genius and
ﬁc}ﬁantf 5 and unrverfally received as the beft intermediate
eans, without the Globe itfe If, for attaining diftinét Ideas
of fpberical Lines, Nor is it to be unsbferved, that the
LAntients bave been very peculiar in choofing the flereogra-
phic Method for deferibing thefe Lines; when at the fame
Time, if a mere arbitrary Delineation only would have an-
Jwered the fame End, innumerable other Ways much eaficr
and readier for Praétice might bave been propofed.  And
berein we may diftinguifk the fudgment of the antient Geo-
metricians, although Antiquity be filent on this Head, For
[ EP pofing the Eye to be placed at a Point in the Surface of
Sphere, and projecting the Circles of the Sphere on a
Plane, thefe Circles will alfs be Circles in the Projection, a
pjramd:m! Solid is bereby formed, the geometrical Prapos
Sitrons, relating to :m:i'm T?:ngfﬂ are immediately ap-
plicable, a great Vaﬂfry { curious and ufeful Theorems are
readily invefligated, and the whole Syftem of [pherical Geo-
metry, becomes demonfrable by Em:f: ean  Principles,
Whereas in a mere nré.af; ‘ary Defeription of the Sphere on a
Plane, without Regard to any fuch Principle, not one of
thefe Advantages can be expecled, nor can any others be in-
troduced in their Stead, no geometrical Comparifon can be
made, and every Enguiry and Determination wwil] be vague
and erroneous.
. Hence our Univerfal Planifpberes are ample Inftruments
Jor geographical, afironomical, and nautical Purpofes,
bave but few bidden Sources of Error, but what is common
to all Maps, and the Gores of Globes themfeles, the Con=
traction and Expanfion of Paper by drying and wetting,
which although fomewhat confiderable upon a large Sheet,
whereas the Gores of Globes, as fuppofed to be printed fingly

e fmaller Pieces of Paper, may be thought to receive lefs
a 2 Er.
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Errors bereby, yet awe fball do the beft in our Power fo re-
move this Inconvenience; by carefully mounting fuch as pafs
through our own Hands. ' :
“Whereas, if it be confidered what unexact Inftruments com-
mon Globes are, and how many more Sources of Inaccuracy
they admit of 5 that if.the Horizon fhould differ, ever fo lit-
tle from a perfect Plane, if the Centre of the Globe faould
be‘ever fo little cut of the Plane of the Horizon, if the Axis
ﬁm’d not pafs through two Points diametrically oppofite to
each other 1 the brafs Meridian, or the two Extremities
of the  Axts flhould not be perpendicular to the Surface of the.
Globe ; if there fhould be an Imperfeftion in'the Figure of
the Srﬁrgé?.-:f, or Errors in making or pafting on the Gores ;
f the Globe once bappens to flide on its Axis, as it frequent-
by doth by changing the Poles, the Quadrant of Altitude be.
not duly extended, or the Parallax of the Eye be not cares
Jully avoided; in cither of thefe Cafes, and in many atbers
of the like Nature, the Exalinefs is Ioff, the Determinations
by them are quite uncertain, and it is eafy to fee that thefe.
Plani[pheres baving none of thefe Imperfeclions, with Re=
Jpeit to the decuracy in jokoing Problems, may exceed the
largeft Globes ufually made.  Notwithflanding which Globes
themfelves are wery ufeful, and may be [aid to be almoft ab-
folutely meceflary for giving the Generality of Perfons an
Idea of the Lines and Properties of the Sphere, they are
curious Ornaments for the Cobinets of the Curious, and fhew
the Motions of the Earth round its Axis, or the apparent
Motion of the Heavens in a moff adequate and exaét Man<
ner, but are fubjeét to many Cafualtics and Aecidents on
Account of their (pherical Form. = Hence Myr. Moore’s new.
Globe, 31 Inches Diameter, the Work of more than 7 Years
ingenious Application, now publifbing by Subfcription, de-
lkineated in a moft exalt and elegant Manner, according to
the lateft geographical Difcoveries, had like to have been
accidentally broken to Pieces, and required much Time and
Care for-the Reparation: And our own 28 Inch celefiral
i - vy Gfﬂéﬁ" |
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| Ghobe, in removing from London fo Chelfea, received a
"mer’ﬂra of more than a Foot in Diameter. Nor can all
| ‘the Accidents which are daily bappening to thefe Machines
| De ennumerated, as is well known to Globe-makers, who
| ggmrz'mfs take the Charge of [ending their Goods to a great
| "Diftance, and receive great Damages thereby.

| ¥ In the firft Edition of this Work, being convinced that
| ‘the Method propofed of [olving Problems by the Planifpheres,
| wwas founded on mathematical Principles, we did not think
| ourfelves obliged to enter into any Progf on that Head, but
| being told by fome Friends, whofe Opinion and Learning awe
| refpelt, that we bad not done ourfelves and our Invention
Juftice, and that it might be proper to confirm the Truth of
the Method, by fuch an Authority, which would be particu-
larly ufeful to thofe who were lefs werfed in Science, we
y}ddfd to their Reafonsy and fhall bere prefent the Reader
with a brief llluftration of the faid Principles, and without
entering matbematically into the Nature of Projection, fhall
| explain it in a Manner which feems moft eafy and familiar

o Conception. |

| * And bere it is to be obferved, that fince the general Phe-
| #omena of the beavenly Bodies depend not upon their abfolute
| Diftances; but on their relative Pofitions to one another,
| and tocertain imaginary Circles, called great Circles of the
| Sphere; therefore, for the greater Eafe of Conception, and
{ areadier Explanationof the Phenomena, Aftronomers refer
the Sun, Moon, Planets and Stars to the Surface of one
{ common Sphere, which they call the celeftial Sphere, having
the Eye of the Obferver for its Centre, or rather as being
| concentrical to the Globe of the Earth, the Magnitude of
| wbhich is inconfiderable with refpeét to that of the imaginary
| celeftial Sphere. '

| In this Surface, the celeflial Bodies are fuppofed fo be
| placed, like o many golden Natls, in a Roof, and berein
| alfo their refpective Motions, whether real or apparent,
| are conceived to be perfornied, . ‘
From
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From kence, is immediately derived the pralical Ufe of ¢t
artificial celeftial Globe, it being a direfl Reprefentation
the imaginary celeflial Sphere ; as the prallical Ufe of the
artificial terrefirial Globe is derived from its being a dire
Reprefentation of the true terreflrial Sphere.

It may [eem therefore, at firft Sight, asif nothing
drri’ﬁc::'af Globes could folve the Problems of the Sphere, fince
nothing but a Globe can reprefent the Pofition and Diftance
of Points on a Globe, in their true and proper Relation to
each other. Neverthelefs, if the Spheres be projeiied, as
they are in thefe Planifpheres, according to a regular and
matbematical Projelion, it is certain, that the Diflances
and Pofitions of Places and Stars (though different from §
awhat they really obtain on the real Spheres) will bear fuch a
certain and dgt‘frmfﬂfrf Relation to each other, as, with
the Help of proper Rules, to enable any one to folve all the
Preblems of the Sphere, the jame as be would do on the ar+
tificial Globes,  And this is done principally in thefe Plani-
pheres, (and berein the Peculiarity of our Invention cone

Jifts) by Means of a Projeition of the great Circles, and
Parallels of the Sphere, called the Projelidr ; and by the
Motion of the fame, according to the Nature of the Pro=
blem, the dnfwer is brought out. For the ProjeGor which
lies above the Planifphere, being printed on a very fine Pa-
per, and being oiled, the black Circles, Lines and- Points
in the Planilphere underneath, are clearly vifible through
the Projector, without any trouble or fraining of the Eye,
Of thefe black Circles and Lines on the Projeor, fome will
reprefent the Horizon, Meridian, wertical Cireles, &c,
according to the Nature of the Problem to be folved,

The Planifpheres, in moff of the Problems, are reéti=
fied for ufe, in a fimilar Manner to the Reitification of the
Globe, and the Place of the Sun, Moon or any Planet,
or Comet may be pointed out, by @ Mark or Patch, as is
wfual in foloing Probiems upon the Globes. The follow-
ing Comparifon, which occurs to us, may ferve to fhew the

_ e
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Conformity between thefe Planifpberes and common Globes,
\| and that the firft may Jolve the Problems as well as the lat-
| 2er. But we defire it may be taken merely as an Illufira-
| tion, and not as an Inference to derive Honour to our In-
| wention Jﬁ'ﬁﬂi Jo advantageous a Comparifon which it by no
1 Mmﬂs erves, and which the Inference is not defigned to
1 Commm Globes, lead the Artift direftly to the
| Pamr in View; thus, in great Circle-failing, the Artift
W contemplates bis Cﬂﬂrﬁ in a great Circle upon the artificial
W Globe, as if it was on the real One; and thefe Plani-
{ _ﬁbﬂw lead bim to the fame End, fﬁaﬂgb more indirectly,
 yet as readily and eafily ; the Pfaff.r indeed in the Pla-

nifpberes are put out of their natural Order and Pofition,
| (and fo they are in Mercator’s Chart) yet, as long as this
' ix done according to a certain and regular Principle,
| adapted to the refpective Nature of each Conftruétion, the
| Areift attains the [ame End, and perbaps with greater Ex-
| aétnefs. Hence 1t is prefumed, in Favour of thefe Plani-
Jpberes, that, though the Nature of the Subject doth not
admit of their conveying fuch clear Ideas as :‘be Globes do,
| yet, in Point of Praltice and ExaGnefs, they exceed cven
| Globes of a much larger Diameter. The whole external
| Surface of a Sphere, being equal to the Area of four great
Il Gircles of the Sphere, and each Sphere in thefe P!an{,/pﬁerfs
| being projected only into two great Circles, it follows, that
| 4 Gt’a.ée having the fame Diameter with tbzy’é Planifpheres,
| which 15 fomewbat more than 2t Inckes, will contain double
| the Quantity of Surface to what the two Planifpheres, re=
| prefenting the fame Globe, do contain; thus the Surface of
| the Globe will contain 350 ﬁrpfrﬂwaf Inches, and the Pla-
| nifpbere of the fame Diameter 17§ fuperficial Inches, Buf,
| Stdes of fimilar Planes, being as the Square-roots of
| their Areas ; and the Square-root of 350 (18.70) being to
| the Sgaarr—-raar of 175 (13.23) as 21.2 to 15. it follows,
| that thefe Planifphberes ought, (camteris paribus) on this Sup=
| Mz‘mﬂ, at a Mean, only to equal, in the Exallnefs of folv-

Iffg
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ing Problems, Globes of 15 Inches Diameter. "Again, feea
ing that the Degrees near the Centre of the Planifpbere

(where, all great Circles being infenfibly different from

Right-lines, the Diftances and Pofitions of Places may be as

readily meafured as on a Plane, without [enfible Error) are
but half the Length of thofe in the Circumference, and thofe |

Degrees in, and near the Circumfirence, are equally large
with thofe on a Globe of the [ame Diameter with the Plani-

fpheres; it follows, that, at a Mean, thefe Planifpheres ||
will be equally exalt with Globes of 16 Inches Diameter, and. |

but little inferior to common Globes of 17 Inches Diameter.,

Furthermore, it is very well known, that in the flereogra-

phic Projection, awbich is that bere made Ufe of, the Eye is
Juppofed 2o be placed in the Surface of the Sphere, looking at
the Concavity of the oppofite Hemifphere, and thereby, pro-
jects the faid Hemifphere upon the Plane of a great Circle,
perpendicular to a Line drawn from the Eye to the Centre
of the Sphere, and that this is done by the Inter[etion of
Lines drawn from the Eye to each Point of the Hemifphere,
and cutting the [aid great Circle's Plane. It is Evident,
therefere, that every great Circle, paffing through the Cen=
tre of the Projeétion, will be a Right-line, and therefore,
if any Place be found in the Gircumference E}f the Plani-
fphere, that Diameter of the Plani[pbere which interfeéts
the Periphery, at the Diftance of qo Degrees from the
faid Point, oneach Side, meafured along the Circumference
g' the Planifphere, or that Diameter, which is perpendicu-
r to a Line joining the (aid Point and the Centre, will
be the rational Horizon of that Place in the Circumference,
and every Point inthis Line, reprefenting the Horizon, will
be 9o Degrees diftant from the Point in the Circumference
reprefenting the Place. Hence from the Nature of the flerco=
graphic Projection, the greater and liffer Circles of the Sphere,
“are bere fbewn by circular Ares, which, in any other Projec-
tion, would be Curves of a much more difficult Defcription
and a greater Equality of Proportion isalfo kept up thro®
ey : : the

.
|
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the whole, than in the Orthograplic, Gnomonic, or any
other Projeition bitherto praclifed.  Therefore, [ecing that
a Place given in the terreftrial Planifphere, may be refer=
redto the Circumference, along the fame Parallel of Lat:-
tude, and a Place given in the celeflial Planifpbere, may be
referred to the Circumference, along the fame Parallel of
Declination, the Place being referred to the Circumference,
the Circumference will become the Meridian of the Place;

~ the Sun, Moon, and every other beavenly Body, keeping in

the fame Parallel nearly for 24 Hours, will perform their

- apparent diurnal Revolutions perpendicularly over that Pa-

rallel of Latitude, which is equally diftant from the terre-

[ftrial Equator; as the Luminary or Star, at that Time, is
diftant from the celeftial Equator, that Place on the Pla-

nifphere, to-awbich the Star is Perpendicular, will be found,
in fome Part of that Parallel of Latitude, which anfwers
t0 the Declination of the Star. When the Luminary comes
over that Part of the Parallel of Latitude, which cuts the
Circumference, then the Star is upon the Meridian, and
to Places in greater Degrees of North Latitude is [aid
0 be South ; as the Star moves uniformly along the Parallel
of Latitude, and comes to the Horizom, it Jets; the rof
of its Courfe will be along the Parallel, below the Horizon,
3f it be a Star that ever [ets: The Number of Degrees con-
tained between that Part which cuts the Circumference

* when the Star fouths, and that which cuts the Horizon,

avill be the femidiurnal Arc or the borary Angle between the
Jouthing and rifing or [etting, and is turned into Time at
the Rate of 15 Degrees to an Hour for the Sun, 360 De-
grees to 23 Hours §6 Minutes for the Star, and 360 De-
grees to the Interval of Time between the Moon's [outhing
Jrom one Day to another. The [eminolturnal rrc may
be found in like Manner, by converting the Remainder of

~ the Parallel below the Horizon, into Time, or elfe by fub-

fratling the femidiurnal Are, from balf the Time of diur-
nal Revolution of the Star. When the firft Point of Aries
: . .

id
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is perpendicular to the Centre of Projection, (which always.
happens in 24 Hours) the Eciiptic will be projeéled into a
Right-line as it is marked on the terreffrial Planifpberes 4
whence, the Sun’s Declination, and Right-afcenfion, are |
found, having bis Longitude given, and alfo any one of the
three given, the other two are found. The next Thing
which may feem to require Explanation, is the Projeion of
the Meridians and Parallels, which are dotted off to Degrees
on the Projetor, alfo, the Manner and Reafon of its [olving
the Problems. '

As the Planifpberes are flereographical Projeétions of the |
Places or Stars on the terreftrial and cclefiial Spheres o the
Projeor is a flereograpic Projection of the Meridians and
Parallelsof the Spbere tothe fame Radius ; therefore, when
the Points N. and S, or the North and South-poles on the
Planifphere, are fitted to the two Poles of the Projecor, the
Meridians of the Projetor reprefent Circles of Latitude or
Circles of Declination, and the Parallels reprefent Parallels
of Latitude er Parallels of Declination, according as the |
terrefirial and celofiial Planifphere is ufed.  But, as it is
by the Motion of the Projeltor, round the Centre, over the |
Planifphere, that moft of the Problems are performed (which
Motion anfwers generally to the [otting of the Globe to the
Latitude of the Place) it may be proper to Shew bow this 13
done.

It hasbeen faid before, that the Meridians and Parallels
of the Projector, when the Points Z and N are brought
to the Poles of the Planifphere, do reprefent the Meri-
dians and Parallels of the Sphere; and then all Places or
Stars, laying under the fame Meridian of the Proje&or, are
Jfound upon one and the fame great Gircle upon the Globe.
But if the Points Z and N are put upon other Points of
" the C;‘rfﬂﬁyé?‘fﬂff, f.bf‘.?f, ﬁ.‘-" the ﬁ?ﬂf‘ Rﬁy@”‘ the Meri-

dians of the Projector, wwill Jiil] reprefent great Circles of the
bere, and all Places, found under the [Jame Meridian o F

. zhe Projcor, do lie inthe fame great Gircle upon the Globe,
which
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which we may eafily a‘jt?)rfirfmz’, if we confider, that, all

great Circles, which pafs at an equal Diflance, all round,
Jrom that Point which is the Centre of the Projection, will
be alike projeéted, all round upon the Plane of the Projeition
at equal Diflances from the Centre of the Projection. Hence,
an eafy Solutionis given, of that Problem, which feems moft
likely to embarafs us, in a Planifphere, which is, to find
the Diflance of two given Places, or two given Stars from
one another, in the Arch of a great Circle, for it is but
turning the Proje&or about, ’tillone of the Meridians of the
Projector, or at leaft one row of its Dots, either falls cver
the two given Points, or at leaft is parallel to them, and
the Difiance in Degrees, upon the ProjeCtor, between the
two Points, awill be the Diflance required, To give another
Similar Inflance, let it be required to find either the Zenith-
diflance, or the Altitude of any celeftial Phanomenon from
the Declination and Time of fouthing of the Phanomenon
grven. Find the Point upon the Parallel of Latitude, an-
Jwering to its Declination at the given Time, and move the
Slider round, ’till the Pole of the Planifphere is turned from
the Horizon of the Proje&or, fo many Degrees asis the La-
titude of the Place of Obfervation ; then the Horizon of the
Projector 75 the rational Horizon, and the Number of De-
grees contained upon a Meridian of the Proje&or, between
the Place of the Star on the Parallel of Latitude and the

| Poleof the Proje@or, is the Zenith-diflance of the Star, as

the Number of Degrees between the Place of the Star on the
Paraltel, and the Horizon, meafured upon the fame Me=
ridian, pafling throughthe Place of the Star, is the Star’s
Altitude.

- It may, perhaps, conduce to the better Underflanding of
the Nature and Grounds of the working of the Problems, to
Shew the direct Analogy between the Manner of performing

.' them by the Planifpberes, and the Globe. _And, this may

be done by fuppofing a Semi-globe or Sphere, which fhall bere -
anfwer to the ProjeCor, with all its Circles and Lines
b 2 df‘ﬂ‘ﬂ-’ﬂ
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drawn thereon, to be placed upon an borizontal Plane, and
at the fame Time the Eye of an Obferver, or luminous Point,
20 be placed at the Difiance of a Semi-diameter, above the
Centre, in the Perpendicular to that Plane; then, it 15
certain, that all the Lines, which naturally fubfifi on the
Surface of the Semi-globe or Sphere, will be artificially re- |
refented on the Plane, and whatever is formed in the One ||
will alfs, in a perfpective Manner, be formed in the other. |
Now, if we fuppofe another Semi-globe, baving the Deli-
weations, whetber of Lands and Seas, or Stars, and’
awhich fball bere anfwer to the Planifphere placed under
the Proje&or, and the Eye of the Obferver, or lumi-
nous Point, alfo the Superficies of the inward Semi-ghbe to
be at rzﬂ, wbhilft the Cap turns borizontally round its Cen-
tre, when the Cap is thus in Motion, the fame Parts of the
Cap or moveable Superficies, will always coincide with the
Jame Parts of the immoveable Superficies, alike on the Globe
as on the Projeclion refpectively, and bence, the Rotation
of the Cap will be reprefented by that of the Plane. There-
Jore, feeing that the Problems of the Globes, do require no
miore than fuch a Revolution, the Ufe of the Globes may be
eafily anfwered by a Plane.  Hence, asin moft of the Pro-
blems of the Globe, the Place is brought to the Zenith and
to the Horizon, by elevating the Pole to the Latitude of the
Place, and by bringing it to the Meridian, fo in like Man-
ner, in the Planijpheres, the Pole in the Circumference or
Meridian of the Proje€or, s brought to the Zenith on the
Flanifphere, by whick Means, the Horizon of the Projec-
tor, becomes the rational Horizon, and anfwers to the
wooden Horizon of the Globe, and the Pole becomes elevated
above the Horizon of the Projeltor, anfwerably to the Lati-
tude of the Place. So that the Planifphere, in thefe Cir-
cumflances is an exacl projecled Reprefentation of the Globe,
in its ufual Pofition, when it is [et to the Latitude of the
Place, and the Place brought to the Meridian. For i
‘ 4
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the Eye was placed in the weflern cardinal Point of the
awooden Horizon of the Globe, and [o as to touch the fame,
. then the Eye, being in the Plane both of the Equator and
Horizon, they weuld both be projeéted into Right-lines, as
they are found upon the Planifpbere ; the Places alfo being
in the Zenith and in all Parts of the Meridian, would be
[een in the Circumference of the Projection, and therefore
they are placed in the Circumference of the Planifphere, [o
that we may refer them thither by the Parallels of Latitude,
which anfwers to bringing the Place to the Meridian on
the Globe, by the Motion of the Globe round its Axis. And
thus would the Eaftern Planifpbere, with all its vertical
Circles and Almicanthars, be viewed in Perfpestive, and
would appear like the Plani[pbere with the Projettor.
Indeed, the Planifpheres are not projected to anfwer the
outward, butinward per[pective View of the Globe ; for as
the Concavity of the oppofite Hemifphere is feen by the Eye
in Perfpective, every Thing on the Plani[pbere takes a con-
trary Situation to what it would obtain, was the Eye to
wiew the external Superficies of the Globe ; therefore, tha®
the Perfpective is reverfed in Planifpheres, with the rela-
tive Pofitions of Places to one another, yet the Places are
akways [ét right again in their proper Situations, as if the
Obferver wwas to View the external Surface of the Globe.
Otherwife the Eaftern Planijpbere 1s projecied, to anfiver
the perfpective View which the Eye would bave of the Ea-
Stern Hemifphere, if the Eye was placed in the caftern cara
dinal Point, touching the Globe, and the Eaftern Hemil-
phere was depreffed, Jo as to depart from the Eye, and pe-
netrate the Solidity of the Globe, and its Convexity fhould
yield inward, and be turned into a like Concavity, and be
- applied or fitted to the Concavity of the oppofite Weflern He-
mifphere, the per[pective View, which the Eye flill retain-
ing its Place, would bave, of the Surface of the Eaftern
Hemtfphere, thus transferred, would anfwer-exaétly to the
, Pro-
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Projeétion of the Eaftern Planifphere, when fet to the La=
titude of the Place by Means of the Projector.

Hawing in the foregoing Explanation, endeavoured fo
give the Reader a general Idea of the Nature of the Plani-
Jpberes, and of the Manner in which the Problems may be
Jolved by them, as well as of the Principles on which the
Fuftnefs of the Solution is founded, we fhall now tntroduce
bim to another and very different Method of folving Pro-
blems by the Planifpberes, from wbat was delivered in the
firf} Edition of the Pregepts, or than bas been yet binted at
in the foregoing Pages; which will alfo be exemplified in
the following Precepts; a Method which we flatter our-
felves will be looked upon as wvery extenfive in U, ready in
Praétice, arnd as conveying Ideas not much inferior towhat .
the Globes convey, either in Clearnefs or Precifion: (For
in Point of Exollnefs of the Solution of Problems, it bas
been allowed by the judicious and impartial that the Pla-
nifpheres exceed even Ghbes of a much larger Diame-
Ji’:'r&fre'a, we bave taken the Liberty fo fuppofe the Place
of the Obferver in each Operation to be transferred to the
Meridian, or the Circumference of the Plan:fpheres, and
by this Method, all the Circumflances, depending on the di-
urnal Motion, are readily and conveniently [olved, when the
Declination and Time of [outhing of the Planet or Star are
given. But, as the Artift may think it a more natural
and univerfal Method to folve the Problems without remov-
ing the Places on the terrefirial, or the Stars on the celeftial
Planifpheres, fromtheir Situation as there laid down ; and,
as in many Cafes, 1t may be ufeful and agrecable, to fee af
ene View, the relative Pofition of the Stars, to different
Places of the Earth at the fame Time, or the relative Pofi-
tions of various Stars at the fame Time both to one another,
and to the Horizon and Verticals of the Place in the fame
Manner as is done by the Globes, it feemed that it would be-
wo inconfiderable Addition to, and Improvement of our In-

vention,
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wention, 1f we could invefligate fuch a Methed and prefent
it to our Readers. |

Upon a little Confideration, and an Attention to the Na-
ture of fome of the principal Problems, whbich might be pro-
pofed to be folved, this feemed more eafy to us than we could
- bave expecied, and [o obvious when found out, that wewere

almoft furprized that we bad not jfell upon it before. This
Method, we fhall briefly. point out, in the Cafe where the
celeftinl Planifpheres are ufed, where indeed it is of the
- greateft Ule, though it alfo obtains in the Uje tf the terre-
- _firial Planifpberes. This depends then chiefly, upon finding
 what we call the Place of the Zenith upon the celeflial Pla~
nifphere, or that Part of the celefiial Planijphere, the cor-
refponding Point to which in the Heavens 1s, at tkat Time,
sn the Zenith of the given Place. The given Place of the
Og/.%rﬂfr, 13 fuppofed to be projeéiedupon the celefiial Plans-
Jplere, or to be referred to that Parallel of Declination,
which anfwers.to the Parallel of Latitude of the given Place.
The given Place, or, if you pleafe, the Zenith, or Place
of the Zenith, is conceived to move uniformly along its Pa-
rallel of Declination, every Day, from Wefi to Eaft, in
like Manner as any Point upon the Eartl's Surface, by its
diurnal Rotation, really defiribes a parallel Circle to the
Equator, or as the artificial Globe reprefents the fame.
To find the Place of the Zenith at Noon, find the Sun’s
Place in the Ecliptic, on the Planifphere, and that Point
of the Parallel of Declination, which lies under the fame
Meridian with the Sun, isthe Place of the Zenithat Noon.
If the given Time be before Noon, remove the Place of the
Zemith along the fame Parallel [0 many Degrees, to the
Eafl of its Place at Nuon, as anfwer to the apparent diur=
- nal Motion of the Heavens in the given Number of Hours,
which is at the Rate of 15 Degrees to each Hour, If the
given Time be after Noon, remove the Place in like Man-
ner to the Weflward of its Place at Noon. The Place of
the Zenith at the given Time, being thus found, a camp;'a_-’af
.. - L=
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Reprefentation of the apparent Situation of the Heavens,
#s exbibited : For the Place of the Zenithbeing found, re-
lative to the celeflial Sphere, and confequently the Meridian
of the fame, or the Meridian paffing through the Place of
its Zenith; it is evident, that the Sun and all the Stars,
are found in their true relative Pofition, with refpelt to
the Zenith, no lefs than they are with refpect to each other.
Any Meridian of the Proje&or paffing through the Place
of the Zenith, is a wertical Circle, and the Meridian
of the Proje&or, which is every Way go Degrees diffant
from the Zenith, is the Horizon. To find the vertical
Circles, turn the Planifpbere round the Centre, and all the
Meridians of the Proje&or, which fucceffively pafs over
the Zenith, are the vertical Circles. Whence, it is evi-
dent, that if the Zenith and any Star, be both brought un-
der the fame Meridian of the Projector, that Meridian will
be the Vertical paffing through the Star, and the Number
of Degrees intercepted thereon, between the Zenith and the
Star is the Star’s Zenith Diftance, the Compliment of
which, to qo, is the Star's Altitude. The Horizon is
Jfound by turning round the Proje&or, ’till the Zenith comes
ander that Diameter of the Projetor which 1s called its
Horizon (though in this Cafe it doth not anfwer fo that
Name) then count 9o along the Horizon of the Projettor,
and the Meridian paffing through the goth Degree, will be
the Horizon; for this Meridian will be at the Poles go
Degrees diftant from the Zenith, becaufe the Zenith is now
in the Horizon of the ProjeQor, and every Point of this
Horizon is 9o Degrees from the Poles: And a great Circle
which is 9o Degrees diftant from any Point in three Places,
will be a great Circle, having that Point for its Pole.
Here, all Stars upon this Horizon, will be either rifing or
Jetting 5 if it be the eafiern Part of the Horizon, they will
be rifing; if it be the weftern Horizon, they will be fet-
ting 5 all Stars lying between the Horizon, or nearer the
Zenith thax the Horizon, will be above the Horizon;

and
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and al] Stars lying without the Horizon, will be below the
Horizon.

Thus the Horizon and wertical Circles may be found and
Shewn by Infpection, and the Problems depending upon them,
clearly and readily folved, for the Performance of which,
- awe have given ample Infirutions in the following Pre-
cepis.

PFﬂméermarf, for making this fecond Edition more com-
pleat, we bave given a Defcription 5/" the folar Syftem,
as it is well known to be conflituted, from the Difcove-
ries which bave been made by the beft Philofophers and Afiro-
nomers ; whichwe bope will not be unacceptable, it being in-
. troduced in a fhort and [ummary Way, for the Information
of fuch as have neither Opportunities nor Difpofitions for
making deeper Enquiries into the natural Caufes of thofe
Phenomena. To bave omitted an Article of this Nature
in this Treatife, we think would bave been improper, for
notwithflanding fearce any thing but the apparent diurnal
Mbotion can be reprefented by the Globes, the Obliquity and
other Propertiesof the Planet’s Orbits being of a more aftro=
nomical and phyfical Nature, and not to be reprefented
circular Machines, yet as moft good Treatifes of the Globes,
do contain fomething of this Kind, we have complied with
Cuftom in this Part of our Work.

For thefe Reafons we bave alfo given a fhort Accountof
- the Principles of Geography, together with feveral Tables
Jor underflanding the moft ufeful Particulars relating to the
principal Parts of the known World.  Alfo other Tables of
a more [cientific Nature, for the Purpofes of Calculation and
Infpeétion, Ufe and Amufement. The vacant Space left af-
ter each Problem, is to be filled up by the Praéititioner, with
Such Examples as bimfelf or bis Preceptor fhall choofé to fet,
in the doing of which, we recommend a careful and regular
Arrangment of the Data and Quafita, by the Help of flight
penciled Lines, as the Book wwhen bﬁ Silled out, will not only
éontain a great Variety of Problems, with their Solutions

c b
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by the Pupil bimfelf, but vill then be a more valuable Re-
pofitory than at firfl. The blank Column in the Table of the
Sun’s Place, may be filled out with fuch remarkable Days of
the Year as .:..::r.b nﬁ)fff:w Reader fhall choofe to infert.
Should the fmall Piece of Linnen, Silk, or Vellum, at the
Centre of the Skder get loofe, it may be faftened éy melted
Glue.

Several otber Ules may be made of thefe Planifpheres, befide
what we bave introduced in the following Treatife, and which
we prefume our more ingenious Readers will readily difcover 5

Juch as the flereographic Projeétion on the Plane of the Me-
ridian for any Radius lefi than thar of the Planifpheres, by
the Help of a Pair of proportional Compafes, whereby a
great Variety of Cafes in [pherical Geometry will be reduced
fo almoft a_fingle Procefs; even the orthographical Projeition
itfelf may be made berchy, and all the Parts of an Ellipfis
truly delineated and meafured, the Paths of the Planets may
be df/&rréfd among the fixed Stars, and the Appearances Ef
Eclipfes at different Places on the Earth's Globe may be
known, the Dy‘mﬁmz of all which would be unnecefjary ;
warfﬁrf I fhall bere conclude this Preface, and ufé my
beft Endeavours for the Satisfaétion of fuch Perfons as choofe
to apply to me for thefe Things.

The Acadeny at Chelfea .
Dec. 1, 1758. ’ S. Dunn.

\ | THE
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for rendering the Contents of this Treatife within the

mpafs of an ordinary Pocket Volume, would not admit of
being fo ample on feveral important Problems, as we could
have been, of which, Problem 48, may be reckoned among
thofe of greater Uulity, we hope it will not be unacceptable to
our Readers, if we particularize the fame by Way of Specimen

Tk DBl R M,
To find the Longitude of a Place, on Land, or at Sea, by the
celeftial Bodies?
D BSERVATION.

Of all the Methods, that have been hitherto propofed, for
finding the Longitude, either on Land or at Sea, by the cele-

§ ? S the Limits to which we have been neceflarily confined

here.

ftial Bodies, that by the Eclipfes of Fupiter’s Satellites, hath been

generally found to be the beft for Land, and that by the Ap-
pulfes of the Moon to the fixed Stars, beft for Sea.

Now if it be known by Calculation, that an Eclipfe of one of
Fupiter’s Satellites, or an Appulfe of the Moon to a fixed Star,
will happen at a certain Hour and Minute under a known Meri-
dian, and the fame Eclipfe or Appulfe, is obferved under
another Meridian, the Difference between the computed and
obferved Time, being converted into Degrees and Minutes, is
the Difference of Longitude between the two Meridians. 'Buc

farther, fuppofing a Table to be exaltly calculated, fhewing

the Times when fuch Eclipfes or Appulfes wiil happen under a
known Meridian, it will ftill be neceffary to know nearly the
Times when fuch Eclipfes or Appulfes are to be expected, ara
Place whofe Longitude is either known pretty nearly, or notat
all. Now that a Pair of Globes, and therefore our Planifpheres,
are exceedingly ufeful for thefe Purpofes, will appear from the
following Confiderations. 1. Becaufe the Righr-alcenfion and
Declination of the Planet (whether 1t be Fupiter or the Mbooir)
18 known in Degrees and Minutes, and confequently the Place
among the fixed Stars, at the Time of the Ecliple or Appulie.
Ané%mauff: the Obferver may take the Latitude he is in, and
thereby find the Time of the Planet’s Continuance above the
Horizon ; therefore, if the Longitude be pretty nearly known,
by folving the Problem by the Planifpheres, they will thew

' whether it is above or under the Horizon at the Hour and Mi-

_ nute when fuch Eclipfe or Appulfe happens. 2. If the Qbfer-

YCF



ver is quite unacquainted with the Longitude he is in, the firt |1
clear Evening will difcover to him the Pofition of the Satellite
or fixed Star to the Planet, whether it be Fupiter or the Moon,
and its Diftance from the Planet will help the Obferver to
determine whether or no fuch particular Eclipfe or Appulfe will
happen whilft the Planet is above the Horizon in that Place of
Obfervation. 3. If an Appointment be made previous to a
Series of fuch Obfervations, at the principal Places throughout
the known World, the geographical Situation of Places may be
more exactly fettled, than they can ever be expected to be by
moft other Ways. 4. To find all thofe Places, where any E-
clipfe or Appulfe will be vifible by the Planifpheres. Find that
Place of the Earth where the Planet will be vertical at the Time
of the Eclipfe or Appulf, and go® Diftance therefrom, all round.
the Place where the Planet is vertical, the Eclipfe or Appulfe
may be feen if the Sky is clear and no Part thereof comes into
the Sun’s enlightened Hemifphere. Therefore, find where the
Sun is vertical at the fame Time, and alfo all that Space within
go Degrees Diftance round the Place where the Sun is vertical ;
for to that Part of the Sun’s enlightened Hemifphere which in-
terferes with the Planet’s illuminated Hemifphere, the Eclipfe
or Appulfe will be invifible, but to all the other Parts vifible.
5. What has been here obfcrved with Refpect to the Eclipfes of
FJupiter’s SateMlites, and Appulfes of the Moon to the fixed Stars,
1s alfo applicable to the Appearance of a Comet, when its Place
in the Heavens is known,

Several other Problems might be enlarged upon; but we
thik it quite neeclefs, having aimed at Perfpicuity wichoug
Prolixity, throughout this Treatife. '

And, subereas, feveral Inconveniencies bave arifen Since the fir} Publication of thefe Planifpheres
Sfar Want of the Autbor’s baving comveniert Opportunity to fit them up bimfelf ( notuvith andivg cwkich
Dijadvantages, they bave been bighly approved of by éminent Matbematicians ), :b:r-effrz, far the fu-
ture, they are to be fivted up under the Autlor's own Direftron, in the  foilouing Manner: On Paper
or Clth, for the Pocket, Libravy, or at Larre, at a reafonable Expence for colouring, or ctber addi-
sional Ormaments, 1, Each Planifpbere il bave a String thro” its Centre, for Probiems sobich re-
guire wo more than the Application of a Riglr Lire from the Centre to the Ciréumference, Juch as relatata
#he Howr of Sun-rifing and feting, Length of the Day and Night, Awimuth, and Altitude at Six,
&c. 2. Lwery Sat of Planijpberes nuill bawe tzoo Siiders of a permament, leflys tranfparent Paper,
but Fitele inferior to Glafeitfelt, avben priffed n’-!_,‘ﬂ: e the Planifphere ;' ome of wwbich Sf;‘ﬁ: euili Bé di-
wided ints fosr Pavts for the fﬂmm':n:rﬂﬂfm ng a grear Number of Probiems, fime qvithout losking
thra' the Slider, and orbers wery wear its Ldge ;5 the other sobole Slider to be divided in fike Manscr, if
any Aceident fhowld bappen to the divided ove. 5. The divided Shider avill be cur frem Z o N, rew |
Jerwing one balf for Problems qobich peguire move than 9o Degrees of the Areh of a Meridian or Great |
Circle, ard the other Ha‘{F cut inte tapo equal Parts er Quadrants, one of eobich Duadvants wwill be cue :
whong the Paralldl of 18 Degrees for Proviems of the Tuulight, Zodiae, or woithin 18 Degrees of the” |
Horizon 5 and the ather Part of this Quadrant will have a Centre fixed to it ﬁr FProbloms from the i
Zenish or Nadiv to 18 Degreet above or belosv the Hovizon, d:p:;b as the Aitirude, Azimuth, Hour- |
angle, &c. either Side of the Slider being applicable co the Planifphere, as the Nature of the Proliom

foall reguire ; and the stber Quadrant to be eut in like Maweer if waneed, }

THE:
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1. # 2L BLHEFORE we proceed to thew the Ules of the
w5 S Univerfal Planifpheres, two of which together

- B W do reprefent the terraqueous Globe, and the
'- ' other two the fltarry Firmament or Heaven.

e radaly We think it may not be improper to introduce

an Account of the Univerfe in general, and
-of the folar Syftem in particular, of which thefe Planifpheres do
reprefent a Part.

2. By the Word U~viverse we here underftand the whole

Frame and Extent of Nature, from the moft minute Particles of
Bodies which we can perceive to exift by our Senies, through-
out all thefe various Clafles of Martter, and the innumerable
Multitude of Stars or Suns, which are too far diftant from us for
our Underftandings to comprehend.
. 8. Seeing that when we have extended our Enquiries into
the intrinfic Nature of Things, as far as we are able, we find
all that Variety which is perceived in the Univerfe, to arife from
the Properties of Bodies, and the Laws with which they are en-
dowed ; it muft therefore be allowed as quite fatisfactory to
have reduced any natural Phenomenon to its primitive Laws and
Conflitutions in Nature,

4. The Laws which we find all Bodies endeavouring tp ob-
ferve, are, 1ft, To continue in their prefent State, whether of
P” Reft or forward uniformly in a right Line, until they are com-
pelled to change that State, by fome other Force atting on
them, and this Endeavour is fometimes called the VisiNerT1.£
‘of Matter. 2d. The Mutation or Change of Motion from one
Direction to another is always proportional to the Force enga-
ged in changing the fame, and is made in the Direction of that
right Line in which the Force is imprefled 3 which if toward
fome Centre is called Gravity, and [ometites ArraFion.  3d.

B Athon
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Adtion and Realtion are always mutual and equal to each other,,
or the Actions of two Bodies upon each other, are always equal
“and in contrary Directions. ?
“. 5 Gravity isa Property which we find no Bodies on our.
Earth to be deftitute of, therefore we may conclude, that this is
a Property of all Bodies whatfoever.. By this Property we find
that Bodies have Weight, that when they are let fall they de-
fcend freely through Space toward the Earth 5 by this Property
we alfo find that-the minute Particles of Matter coming very
near to each other, do abfolutely join and ftick faft together, fo
as not to be eafily feparated, and that the great Globes of the
Sun and Planets, although at great Diftances from each other,
do attraé with Powers proportional to their Quantities of Mat-
ter, from which we may reafonably infer that this Law holds
not only throughout our folar Syftem, but alfo through the
Univerfe.

6. ELasticiTy or Repursion isanother Property which
we find in fome particular Bodies, but cannotdifcern its Origin 3
by this we fee that when elaftic Subftances have been compref=
fed, and are Jet loofe, they immediately return to their former
Situation, retaining the fame Force with which they yielded.
Indeed we know that this Property becomes very powerful in
oily, airy, and watery Subftances, when they have been po-
tently heated by Fire; and that the Subftances of Earths and
Salts receive no fuch Activity from the fame Agent, but why
fuch different Effects fhould be produced by the fame Caufe,
the m;;i’c accute Naturalifts have not been able as yet to under-
ftand.

* It feems probable to me (fays
Sir Isaac Newron,) that God in the
Beginning formed Matter in {olid,
maifey, hard, impenetrable, movea-
ble Particles of fuch Sizes and Figures,
and with fuch other Properties, and
in fuch Proportion to Space as moft
conduced to the End for which he
formed them, and thac thofe primitive
Particles, being Solids, are incompa-
rably harder tﬁan any porouns Bmf';r:s
compounded of them, even {o hard
as never to wear or break in Pieces,
no ordinary Power being able to di-
vide what God himicdf made One in
the firft Creation.

7.1t

While the Particles continue entire;
they may compofe Bodies of one and
the fame Nature and Texture inall
Ages, but fhouald they wear away or
break in Picces, the Nature of Things
depending on them would be changed.
Water and Eaxth compofed of old
worn Particles and Fragments of Par<
ticles, would not be of the fame Na-
ture and Texture now, with Water
and Earth compofed of entire Parti-
cles in the Beginning  And therefore,
that Nature may belafling the Changes
of corporal Things, are to be placed
only in the various Separations, and

new Affociations and Motions of thefe

per-
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It is probable that the Univerfe contains an innumerable
Mulntude of folar Syftems, of which the fixed Stars appear to
fo many Centres ; for the Lignt of thefe Starsis of the fame
Kind with that of our Sun, and was he removed to fo greara
Diftance from us as they are, he would appear like a Star as théy
.do, and all the other Bodies in our folar Syftem, being opake
‘Ones, would not be vifible at fo great a Diftance ; and there-
_fore thefe Syftems cannot interfere with one anuther, whilft the
are duly regulated by the Laws of Matter, although they be
Annumerable, and their Bounds and Extent too great for human
‘Reafon to comprehend.
8. We find that the folar, mundane, or PLaneTARY Sy-
STEM, contains Seventeen great Bodies nearly fpherical, one of
which only fhines by his own native Light, the other Sixteen
~being opake and appearing only by the Light which comes from
ithat luminous one.  The intermediate or intermundane Spaces
‘between thofe Bodies being either void of all Matter, or if there
‘be any, it is fo very thin and fubtile, as to have made no fenli-
‘ble Refiftance on the Motions of thofe Bodies from the firlt
- Ages of Time: The Planets and Comets appearing to move in
Aree Spaces, and being attuated by no other Laws, but that of
‘Gravitation toward each other, in Proportion to the Quantities
of their Matter, and their Vifinertiz arifing from a projectile
:iﬂrce, which they muft have received from fome powerful
e nt. J
+ 9. The Sux is placed near the Centre of this Syftem, and
smoves with a very fmall Agitation or Motion compared with
the Motion of the Plancts, and all the Planets and Comets move
% e B2 round

p Nature by which the Things them-
felves are formed ; their Truth ap-
pearing to us by Phenomena, t! mugh

{rmanznt Particles, cumpound Bo-
- dies being apt to break, not in the
‘midft of i'nhd Particles, but where
thofe Particles are laid together, and their Caufes be not yet difcovered.
gﬂfv touch in a few Points. Now by the Help of thefe Princi-
feems to me, farther, that thefe ples, all material Things feem to have
Particles have not only a Vifinertiz EEETI compofed of the hard and folid
accompanied with {uch paflive Laws Particles abovementioned, varioufly

©of Motion, as naturally refult from
..ﬂmt Fﬂr:e but alfo that they are

certain a&ive Principles,
' %chaus that of Gravity, and that
'ﬂh:h caufeth Fermentation and the
Lohefion of Bodies. Thefe Things I
confider not as occult Qualities fup-
ed to refult from the fpecific Forms
Thmgs. but as general Laws of

unphilof

aflociated in the firt Creati ion, by l.'hﬁ
Counfel of an intelligent Agent.  For
it became him who created them to fet
them in order.. And if he did fo, its

hical to feck for any other
Dng-n 01? the World, or to pretend
that it mlEht arife - out of a Chacs by
the mere Laws of Nature. Thus far
Sir Ifaac Newvton.
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round him. He is a Body of Fire, partly liquid and partly fo-
hid; the liquid Part being an inexhauftible Ocean of Light,
moving with firy Billows and flaming Ebullitions, continually
diffufing innumerable Corpufcles of elementary Fire and Light
to the utmoft Bounds of the planetary Syltem. The folid Parts
appear like Continents, Iflands, Mountains, and Rocks of Fire,
with valt fubterraneous Caverns and Receptacles, containing the
fluid and liguid Parts, and which break forth in ignivomous
Fumes when the Sun is more than ufually hot on his Surtace.

10. On the Sun’s Difque or Face, are otten feen dark Spots
called Macule, their Shapes and Sizes are uncertain and rregu-
lar, fometimes appearing numerous for an Age together, and
at other Times difappearing for fo long a Time. They have
all a Motion from the Eaft-fide of the Sun’s Difque to the Wett,
in a direét Parallelifm with the Sun’s Equator, from which itis
concluded, that they are floating Drofs on the folar Ocean, and
that the Sun moves rcund his Axis with them, for they fome-
timeés foon accumulate and at other Times as foon diflolve, it
being very rarely that thefe Macule make more than one Revo-
lJution before they difappear.

'11. Each of the primary Planets, namely, Mercury, Venus,
our Earth, Mars, Fupiter and Saturn, move round the Sun as
their Centre, and in Orbits which are elliptical and may be thus
defcribed.  Seal down a fquare Piece of white Paper on a flat
Board, and drive two Pins through the Paper into the Board, at
the Diftance of one, two, or three Inches from each other, near
the Middle of the Paper; tie'a Thread round the two Pins, fo
that when 1t is tied, and double, it may be two or three Inches
longer than the Diftance of the two Pins: Then hold a Pencil
or Pen upright within the Thread whilflt it is firetched tight,
and carry round the Pencil or Pen, marking its Trace on the
Paper, this will not be a Circle but an Eliip{is, like the Or-
bit defcribed by a Planet whilft it is moving round the Sun,

12. The two Pins are called the two Foci of the Eljipfis, at
one of which the Sun is fuppofed to be placed as at Centres
Half the Diftance between the two Foci is called the Eccentri-
city of the Planet. The Line pafling through the two Foci
trom one Side of the Orbit to the other, is called the tranfver(e
Diameter of the Orbit. A Line drawn from one Side of the
Orbit to the other, and paffing at right Angles through the
Middle of the tranfverfe Diamerer, is called the conjugate Dia-
meter of the Orbi; When the Planer is fartheft diftant from |

the |
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‘the Sun, itis faid to be in its Aphelium, and when it is neareft
_ 2o the Sun, itisfaid to bein its Perihelium : The Aphehum is
" fometimes called the lower Apfides, and the Perihelium the
higher Apfides of the Orbit. When the Planet isat its greateft
Iittance from the Earth, it is faid to be in Apogeon, and when
nearelt the Earth, in Perigeon.

13. The Orbit defcribed by the Earth in its Motion round the
,Sun, is called the Ecliptic,and as the other Planets whilft theyare

~ moving round the Sun, do not move in the Plane of the Eclip-
tic, they muft fometimes be above, and at other Times as much
- below this Plane.  The Points in which the Orbits of the other
‘Planets, cut the Plane of the Ecliptic, are called the Nodes, fo
‘there will be two Nodes in every Orbit, and the Line which joins
thefe Nodes, iscalled the Line of the Nodes. That Node where
“the Planet afcends to the North from below the Ecliptic, is called
the afcending Node, and that Node where the Planet defcends
to the South below the Ecliptic, is called the defcending Node.

14. The Planets move fafteft in their Orbits when they are
neareft to the Sun, and flowelt when they are fartheft from the
* Sun, and whillt they are moving forward in their Orbits, are
turning reund their own  Centres, under the fame Diretion as

| they move in their Orbits, which Motien is called in Confequen-

' ‘213, bura Motion contrary thereto, 1s faid to be in Anteceden-

- tia. The Line pafling through the Centre of the Planet, and
about which it moves, is called 1ts Axis : The Extremities of the
Axis, are called the Poles. Thofe Planets which are nearer
the Sun than our Earth, are called inferior Planets, as Mercury
and Fenus, and thofe Planets which are farther from the Sun

than our Earth, are called fuperior Planets, as Mars, Fupiter,
and Saturn.

15. The Squares of the periodic Times, are as the Cubes of
the Diftances from the Sun for all the primary Planets. If two
right Lines be drawn from the Sun to different Points of the
Orbir, the Time which the Planet has taken in pafling from one
of thefe Points to the other, will always be proportionable to the
Area or plain Surface contained between thefe two Lines and

- the Arch of the Orbit. The Velocity of a Planet in any Point
of its Orbit, is always inverfely as its Diftance from the Sun.
The Force with which any Planet gravitates toward the Sun in
any Point of its Orbit, is always as the Square of its Diftance
from the Sun. The Axisof every primary Planet keeps nearly

j ahc fame paralle] Pofition whilfk it is moving in its Orbit. e
1
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16. All the Planets appear to move from Eaft to Weft, or
to rife and fet in 24 Hours, by the Rotation of the Farth round |
its Axisin that Time, but they really move from Weit to Eaft,
Sometimes.they appear to have gained from Welt ro Eaft in
24 Hours, and then their Motion is faid to be dire€t: Some=
times they appear to have gained from Eaft to Welt in 24
Hours, and then their Motion is faid to be rewrograde, at other
JAimes they appear to be in the fame Place during 24 Hours,
and are then faid to be Stationary. All which muft neceffarily
arife from the Motion of the Earth in 1ts Orbit, and the Direc-
tion and Motion of the other Planets in their Orbigs.

17. The Inclination of the Planet’s Orbit to that of the
Ecliptic, is called its Obliquity. = The Diftance from the Planet
1o the Plane of the Ecliptic, is called its Laritude. The Di-
flance of a Planet from its Node, is called the Argument of
Latitude. . The Latitude as feen from the Sun, is called the
heliocentric Latitude ; and the Latitude as feen from the Earth,
3s called the geocentric Latitude. The true Diftance of the
Planet from the Sun, is called the curtate Diftance. The An-
gle made by two right Lines drawn from the Earth to the Sun
and Planet; is called the Angle of Elongation. The Angle
which is made by two righe Lines drawn from the Planet to the
Karth and Suny 1s.called the parallactic Angle. And the Angle
which is made by two right Lines drawn from the Sun to the
Earth and Planet, is called the Angle of Commutation, i

18. What hath been here {aid of the Planets and their Or-
bits, is allo ebfervable in the Comets and their Orbits ; for they
are obferved to move in free Spaces round the Sun, and in Or-
bits no Way differcnt from thofe of the Planets, but very ex-
centric, whereby their Perthelia come near the Sun, and their
Aphelia are more diftant from him, and therefore thefe Bodies
mult fulier great Extreams of Heat and Cold.

19. The fecondary Planets {of which there are known to be
Ten, namely, one Mson revolving round our Earth, four Moons
or Satellites moving round Fupiter, and five Moons or Satellites
moving round Saturas) do alfo obferve the fame Laws toward
their primary Ones, as the primary Planets obferve toward the
Sun; and therefore whatever hath been mentioned of them, is
aifo to be underftood in like Manner of thefe. |
- 20. Mercury is the firlt and neareft Planet to the Sun, he
appears red and firy, an opake Body receiving all his Light
from the Sun, nearly round,  having many Hills and Moun-
R R | tamns :
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| tains : He is fometimes feen like a full Moon, fométimes horned,
and at other Times gibbous. He has feveral Spots, fome of
which are hight, and others dufkifh, which: may be Mountains
and Seas. On Account of his Nearnefs to' the Sun, he hath a
very great projectile Force, for his. gravitating Force is very
great, and his Orbit would otherwile be very eccentric, and
therefore; by moving with a rapid Velocity, he is prevented
from being fnatched into the folar Blaze. The Heat which he
continually receives from the Sun, would make Water Boil on
the Surface of our Earth, and was he not a very denfe Body,
would be calcined by the folar Heat. He is feldom feen by the
naked Eye, and then a little after Sun-fetting or before Sun-
rifing, on Account of the Smallnefs of his greateft Elongation,
and the Light of the Sunto which he is always adjacent. In
his Paffage between the Sun and our Earth, he appears like a
dark Patch on the folar Difque, with his Circumference fomes
what red.  He is a fmall Planet, and other Particulars concern=
ing him, are eontained in the following Tables. - ) 31O
27. VEnus 1s the fecond Planet inthe folar Syftem, fhe
moves round the Sun at ‘a greater Diftance than Mercury, and
-next below our Earth, to which the is equal in Magnitude, tho®
a little more denfe. - She is a'bright and glittering Planer, thé
molt regular Planct in her Motions of the whole folar Syftem,
which is owing to her fmall Excentricity, fhe receives twice the
Light and Heat from the Sun that we do, is fometimes very
near the Farth, and then 1s often feen in the Day-time, and
cafts a Shadow in the Night like the Moon, and on Account
of her Proximity to the lunar Orbit greatly difturbs the Motion
of that Euminary. She is fometimes the Morning-ftar rifing be-
fore the Sun, at other Times, the Evening-ftar fetting after the
Sun; has the fame Varicty of Changes as the Moon, fometimes
appearing full, fometimes horned, and at other Times gibbous.
She has a rough and uneven Surface, and probably Lands and
Seas like our Earth, is fometimes {een in the Face of the Sun,
and then appears like a dark Patch much larger than Mercarv.
It is hot certain that fhe has any Moons or Satellites accompany-
ing her, although feveral Aftronomers have thought to have
difcovered one : If the hasany, their Surface may be too opake
to reflect Rays to the Diftance of our Earth. Other Particus

lars relating to this Planet, are contained in the following
Tables. '

22. The

e
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22. The EarTu, upon whofe Surface we dwell, 1s thet
third Planet in the folar Syftem, it is a Body nearly round,
moves round the Sun in a Year, in an Orbit between that of
Venus and Mars, its Orbit is called the EcrirTic, and is divi<
ded into 12 Signs, Aries v, Taurus %, Gemini 11, Cancer &y
Leo S\, Virgone, Libra =, Scorpio m, Sagitlarius I, Capri-
corn VP, Aquarius 2%, P:‘ﬁﬁ ¥ ; each Sngn containing 30 De-:
grees. Thefe Signs are counted forward according to the Di-
re¢tion of the Earth in 1ts Motion through the Ecliptic ; and,
this is faid to be from Weft to Eall, or according to the Order:
of the Signs. Befides this annual Motion, the Earth hath ano-
ther Motion round its own Axis once a Day from Welft to Eait,
by which quick Rotation, the Sun, Planets, and fixed Stars,
appear as though they did rife and fet from Eaft to Weftin the:
fame Time. Moreover, the Plane.of the Earth’s Equator keeps
the fame parallel Pofition toitfelf, whilftit is moving round the:
Sun, and this Plane is always inclined to the Plane of the Earth’s
Orbit or Ecliptic under an Angle of 23 % Degrees, by which
Means there are two Points in the Earth’s Orbit or Ecliptic,
in one of which the Earth will revolve round its Axis, having
its northern Regions much expofed to the Sun, and its fouthern
Regions as little expofed at the fame Time, and in the other.
of thefe Points, the Earth’s fouthern Regions will be much ex-~
poled, whillt the northern Regions are as little expofed to the
folar Rays; and thefe two Points are the Places of the Earth
at the Summer and Winter Solftices refpectively, as the inter-
mediate Points of the Orbit oppofite to each other are the Pla-
ces of the Earth at the vernal and autumnal Equinoxes, and
hence the Viciffitudes of the Seafons and the various Lengths of |
Days and Nights at different Times of the Year, at different
Places on the Earth’s Globe.

23. Our Earth hath an invifible light, fluid, thin, elaftic Sub-
ftance furrounding it, called its AtmospuerEe, which freely
fills its Pores, and extends to the Height of about 50 Miles.
The Denfity and Weight of this Atmufphﬁrﬂ deereafeth as its
Height increafeth. It is fo dry and elaflic as never to congeal
or become ftagnant as Water doth into Ice or Snow. Without
this Armofphere, fonorous Bodies could net be heard, Odours
could not be fmelt, nor could the Rays of Light be refratted to
our Eyes in coming from the Sun. Hereby the Lungs receive
a freth Supply of that vivifying Spirit which animal Life de-
ftroys. 'This Atmofphere expands greatly with the Prefence of |

the
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e Sun, condenfeth in his Abfence, produceth all thefe Chan-
of Beauty and Variety in the vegetable Creation which we
Evr: in Summer and Winter, 1s an unwr:rfal Cement for all Bo-
~dies, and a Menftruum for reducing all Things to other Forms
by Duration and Time.

L 24. By the Weight, Elafticity and Rarefaction of the Farth’s
ﬁunufphm:, great Quantities of Water are exhaled from the
- Seas, Rivers and Lakes by the Heat of the Sun, particularly

*h’ﬂhf:re he is nearly vertical, and the Atmofphere is rare; thefe
- Exhalations, form Clouds, confifting of aqueous, fulphureous
~and faline Particles, which, when they take Fire in the Air,
break out with that Violence of Light and Noife which we ob-
ferve in Lightning and Thunder. “Of the fame Compolfition

all Fuus and Mifls near the Earth’s Surface, which want
mthmg to make them Clouds in the higher Regions of the Air,
~but a more denfe Atmofphere to {wim in.  Thus the Air or
Armofphere is a pellucid Men{truum for the infenfible Parts of
ﬁiﬂhlvtd Bodxes to float up and down in, until they come to a
- Medium fpecifically lighter than themfelves, when they de-
: fnd freely, being fubjeéted to no other Laws but that of Gra-
ity to each other and the Earth, and therefore form themfelves
fcending, into Dmps of I{am When the Atmofphere is
~ more replete with nitrous Particles, and lefs replete w:th ful-
phureous Ones, the Attraction between the nitrous and aqueous
~ Particles will be greater than the repulfive Power, and therefore
 the former will whu]ly overcome the latter, and the Fluid will

_become criftallized and ftagnant, and this in Clouds or Drops

‘of Rain defcending through colder Regions of the Air, or in-

‘tercepted by freezing Winds and warmer Air, firlt gently criftal-
lizes, then gently thaws, and fticks together, falling in

ceces of .Snow. And thus when the Pacticles are more ni-

'*’lmus, or the Cold more intenfe, Hail is formed. When {ul-

nureous and nitrous Vapours exhaled above the Clouds take
Fire, they afcend upward as toward the Zenith or Point over
‘0!.:1' Heads, and form the Phenomenon of the Aurora Boreals,

‘!‘m northern Lights; when fuch Vapours are fired near the

“Earth’s Surface, they waft to and fro with the Wind, and form

ﬁfhlgms Fatuus, or Jack with a Lanthorn; and when they

~ Kindle above the Clouds in ferene Air, or long Trains, they

rm the Phenomena of fhooting - or falling Stars. The vivid
olours of the Rain-bow, are alfo formed of the primary ands

ituent Corpufcles of Light falling on fmall Drops of Water,:
M 190 O tivma
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from which they are refected and refracted to our Eyes, and ex*
cite the Senfation of thofe Colours of Light in the Atmofphere.

25. The deeper Valleys of our Earth are filled with vaft
Oceans and Seas, or Waters ftretching round the Globe, the
Extent of thefe Waters is much greater than that of the Lands,
their Depths and Irregularities fomewhat proportionable to the
Heights of the Mountains, with which they are generally found
to compare. Great Plenty of Salt is found in thefe Waters,
fuppofed to be difperfed over the Bottom of the Ocean, and to
commix by Dilution. Thefe Seas rife or fwell above their
wfual Surface, twice every Day, which is when the Moon is
either South or North on the Merdian. Thefe Swells
caufe the Waters of the Ocean to flow up the narrow Seas,
Channels and Rivers, which ftnking agamnft 1rregular Shores.
that lie in their Way, are varioufly refifted until they have res
duced thofe Rivers to even Heights with the general Swell,
which fometimes requires feveral Hours to accomplith after the
Moon is palt the Meridian. All which is a neceflary Confe-

uence of the Gravitation of thefe Waters toward the Moon ;
%r as fhe 1s much nearer to the Earth than any of the Planets
befide, and the Parucles of Water are globular and eafily to be
feparated, the Waters, where the Moon is vertical, will gravi-
tate toward her with a greater Force, than thofe Waters which
are diametrically oppolite on the other Side of the Earth’s Globe,
the intermediate Seas will gravitate lefs than the former, but
more than the latter, and the Waters where the Moon 1s verti=
cal, and thofe on the oppofite Side of the Earth, will be raifed
above their ufual Surface, nearly equal ; for the Centre of the
- Earth itfelf, gravitates toward the Moon, and the Gravitation
of all its Parts, toward each other, are mutual and equal. When
the Sun’s Attraction is conjoined with that of the Moon, which
is the Cafe when the Sun and Moon are in Conjunétion or Op-
fition, that is, in a Line with each other, the Tides will then
higher, and thefe are called Spring-tides, but when the
Mgon is in her Quadratures, or a Quarter of her Orbit from the
Sun, the Force of the Moon’s Attraction will be leflened by
that of the Sun, and thefe Tides are called Neap-tides. Currents
or particular Settings of the Ocean arife from thefe and other
like accidental Caufes.

26. The Tranfition of the Atmofphere from one Place to
another, or which is the fame Thing, the Motion of the Air, is
ghe immediate Caufe of Winds in all their Kinds. Thefe are

e OC-
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eccafioned by the Rarefaction and Condenfation of Vapours,
the Preflure of the Clouds, Defcent of Rain, Snow and Hail,
and ocher like accidental Caufes. Thele Winds which blow
in the larger Oceans, between, and near the Tropics, or where
the Sun is nearly vertical at any Time of the Year, do conftant-
ly blow from Eaft to Weft, becaufe the Sun is conftantly raris
ging the Armofphere that Way, and the fubfequent adjacent
Awmofphere is continually prefling the fame Way to preferve
an Equilibrium. The¢ Moon alfo attracts the Atmofphere from
Eaft to Weit, and thefe Winds are called conftant, or Trade-
Winds. In lefler Oceans, varioully environed with Lands, the
Winds will be varioully interrupted, and their natural Direc-
tions altered by the fuperior Heat of the Sun on the terreftrial
Parts of the Earth’s Globe, on which Account there are frequent
Sea and Land Breezes near the Shores, and therefore the Winds
in fuch Seas, do blow fome Part'of the Year one Way, and
the other Part of the Year another Way, and thefe are called
Monfoons, or periodical Winds.

29. By Means of the Earth’s Atmofphere, Springs and Ri-
vers are furnithed with a continual Supply, for as Rains de-
fcend, and fill the Crevices, Channels and Veins of the Farth,
and Clouds are exhaled from the FEarth and Sea, and the
‘Winds waft thefe Clouds to the Sides of Mountains, the Clouds
are attracted by the Mountains and ¥un down into the Vallies
forming Rivers. Waters accidentially lodged under Mountains,
E attracted upward through the Pores and fpungy Parts of the
Earth, and prefied out in Springs, which defcend by their Sides,
and carry various Particles of Sulphur, Nitre, Earth, or Mine-
rals with them, and hence are formed Mineral Waters. Air
condenfed within the Earth, gufheth forth into a2 more rare At-
mofphere, and brings great Streams and Torrents of Water
with it. Thefe Waters form Rivers, and run to the Gceean.

28. On the Surface of the terraqueous Globe, and below its
Surface, are found a great Variety of different Kinds of Bodies,
varioully mixed and difpofed, fome of which give rooting to
Plants, others are medicinal, and others curious. Among thefe
are Sand, Gravel, Chalk and Rocks which are barren ; Clays
and Mould, or Garden Earch, producing moft Things necef-
fary for animal Suftentation. Below the Surface of the Earth,
are found various Foflils, or Compolfitions partaking of Earth
and Stone ; of which Kind are Oker, Chalk and foft Leads.
| Stones of various Kinds, as Marble, Porphyry, Freeftone, Flint,

C 2 Agare,
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changeth in Time.
29. The Earth

* Dr. Halley's Opinion hereof is as

follows : Now (faith he) to propofe’

fomething that may anfwer the feve-
ral Appearances, and introduce no-
thing firange in Philofophy, after a
greatmany clofe Thoughts, I can come
to no other Conclufion, than that the
whole Globe of the Earth is one great
Magnet, having four magnetical Poles
FPoints of Attraétion, near each Pole
of the Equator two ; and that in thofe
ts of the World which lie near ad-
%ﬂ: to any one of thofe magnetical
otes, the Needle is gm'c'mug there-
by, the neareft Pole being always
redominant over the more Remute,

The Parts of the Earth wherein
thefe magnetical Poles lie, cannot as
vet be exallly determinedfor Want of
fufficient Data to proceed rg::t:rt::n‘:tri-
callv. And this Hypothefis is {ufhi-
cient for {hlﬁn% the great Variety and
feeming Irrepularity, which is obfer-
ved in the Variations of the Compafe.
Butto caleulateexaétly what the Va-
riation is in any Place afligned, is
what I dare not yet pretend to, tho'l
could wilh itwere my Happinefs tobe
able'ta oblige the World with {o ufe-
fol a Piece of Knowledge ; there are
Diffculties that occor, thatrenderthe
Thing as yet not feafible, for firft,
there are a great many 'G'hifjﬁrvn‘:i'tm's
sequilite, 'which ought to be made at

THE UUNIVERSAL

Agate, Cornelian, Pebble; Diamonds, Rubies, Ameth?ﬁ:ﬁ'
Emeralds; Limeftones, Whetitones, and many others, witl
the Loadftone, whofe peculiar Property is to dire€t itfelf nearl
North and South, when fufpended frecly, and to give Iron
Steel the fame DireCtion by a flight Touch, but this Directio

hath ‘alfo feveral Sorts of Salts, among
. which are common Salt, Vitriol and falt Gemma, alfo Mine-
rals or Semi-metals, as Antimony, Cinnabar, Zink and Brim=
ftone. But the Bodies of greater Value, dug out of the Earth
are ufually diftinguifhed by their Weight, Fulibility and Mallea
bility, as Lead, Tin, Copper, Iron, Silver, Gold and Quickfilver.
30, The Stru@ure and Conflitution of the Earth’s Globe
toward its * Centre,, is entirely unknown to us for certain, anc

or

]

¥ Wr
the fame T'ime, not at Sea but athore,
with greater Care and Attention than
the Generality of Sailors apply. An
befides, it remains undetermined in
what Propartion the attraétive Power
decreafes, as you remove from the!
Pole of a Magnet, without which i
were a vain Attempt to go about to
cilculate. There is yet a further Dif-
ficulty, which is the Change of the Va-
riation, one of the Difcoveries of thil
laft Century, which fhews that'it will},
require fome IHundreds of Years ttj

eftablith a compleat Doftrine of thy
magnetical Syftem. -
ow confidering the Struture
our terraqueous Globe, it cannot be|
well fuppofed that a very great Part |
thereof can move within i1t, without®
notably changing its Centre of Gra-'
vity and the Equilibre of its Partsgl
which would produce very wonderful |
Effcéts in changing the Axis of diur-
nal Rotation, ang ocecafion ﬁran$

Alteration in the Sea’s Surface, by!
Innundations and Recefles thercof, |
fuch as Hiftory never yet mentioned,
Befides, the folid Parts of the Earth |
are not to be granted le E:)yé
any other than fluid Subflances. of '
which we know none that are any
Ways magnetical, So that the only
Way to render this Motion intelligi-
ble and peflible, is to fuppofe it to tar
a
3
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_ perhaps for ever will be. Indeed, by Sir Ifaac Newton’s Dif-
- coveries, we know that if our Earth be an homogeneous Solid
~ of equal Denfity throughout, that the Force of Gravity dimi-
“nithes downward toward its Centre in Proportion to the Diftance,

- and that at the Centre it becomes nothing at all, and therefore
Bodics are there void of all Gravity wich Refpect to the Earth.

~ Alfo, we know, that if the Earth’s Globe was a hollow Sphere
~ with an indefinitely thin Surface, a Particle of Martter placed
- any where within that Surface, would not be attracted toward
the Centre norunder any other Direction, We alfo know, that
the Denlity of the Farth, compared with its Magnitude, is lefs
than the Denfity of fome other Planets of the folar Syftem,
compared with their Magnitudes. And therefore there is no
Inconliltency in fuppofing the Earth to be hollow toward its

&
(]

s

»

& Globe may

 about the Centre of the Globe, having

its Centre of Gravity fixed and im-
moveable in the {fame common Centre
of the Farth. And there is yet re-
quired, that this moving internal Sub-
ftance be loole and detached from the
external Parts of the Earth whereon
we live ; for otherwife were it affixed

~ thereto, the Whole muft neceffarily
. move together.

So then the external Parts of the
well be reckoned as a
Shell, and the internal as a Nucleus
or inner Globe included within ours,
with a fluid Medium between, which

. having the {ame common Centre and

Axis of diarnal Rotation, may turn
about with our Earth each twenty-
four Hours; only this outer Sphere
having its turbinating Motion fome
fmall Matter either fwifter or flower

~ than the internal Ball: And a very

Minute difference in Length of Time,
many Repetitions becoming fenfi-
ble, the internal Parts will by]%:greea
recede from the external, and not
keeping Pace with one another, will
appear gradually to-move either Eaft-
-wards or Weflwards by the Difference
of their Motions.
~_ Now fuppofing fuch an internal
: having fuch a Motion ; if this
exterior Shell of Earth be a Magnet,

MEIHPOIQ at a Diftance from

Centre,

the Poles of diurnal Rotation ; and if
the internal Nucleus be likewile a
Magnet, having its Poles in two other
Places diftant alfo from the Axis ; and
thefe latter by a graduval and flow
Motion, change their Place in Re-
fpect of the external ; we may then
give a reafonable Account of the four
magnetical Poles I prefume to have
demonftrated before; as likewife of
the Changes of the Needle’s Varia-
tions, which till now hath been upat-
tempted. :

The Period of this Motion'ibeing
wonderful great, and there being hard-
Iy an hundgred Years fince thefe Vari-
ations have been duly obferved, it
will be very hard to bring this Hypo-
thefis to a Calculus, efpecially fince
though the Variations do increale and
decreafe regularly in the fame Place,
yet in different Places at no great Di-
ftance, there are found fuch cafual
Changes thereof, as can no Ways be
accounted for by a repular Hypothe-
fis, as depending upon the uncqual
and irregular Diftribation of the mag-
neticar Matrer, within the Subftance
of the external Shell or Coat of the
Earth, which defleft the Needle from .
the Pofition it would require from the -
Effect of the general Magnetifm of
the Whaole. '
! Hence
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Centre, and there pofielfed of Fire, Water, Vapour, or 2
Void. ,

31. Vegetables and Plants are plentifully produced on our
Earth ; of thefe there are various Kinds, as Herbs having foft
and tender Stalks, but no Wood or hard Subftance ; Shrubs
which grow near the Earth’s Surface, and Trees which grow
high and wide. Moft of thefe have Root, Stalk, Leaf, Flower
and Seed, and are all nourithed by the Juices imbibed by the
fraller Fibres of the Roots, from which they are conveyed thro”
very minute Tubuli to the Stalks, Branches and Leaves, from
which thefe Juices recurn in like Manner through the Bark to
the Root.  All which muflt neceffarily be on the Rarefac-
tion and Condenfation of the Atmofphere in Summer and

Winter.

Hence, and from fome other of like
Nature, | conclude that the two Pules
ot the external Globe are fixed in the
Earth, and that if the Needle were
wholly governed by them, the Vari-
atious thercof would be always the
fame, with fome little Irregularities,

n the Account 1 but juft now men-
uoned : But the internal Sphere hav-
ing fuch a gradeal Tranflation of its
Poles, does influence the Needle, and

irectat varioufly according to the Re-
?ﬁ%e attraétive or direftive Power
of ¢ Pole, and confequently there
mufl be a Period of the Revolution of
this internal Ball, afterwhich the Va-
riations will return again as before.
But if it fhall in future Ages be other-
wife obferved, we muft ther conclude
thereare more oftheieinternal Spheres,
and more magnetical Poles than four,
which at prefent we have not a fuffi-
cient Number of Obfervations o de-
termine.

If this be allowed me, ’tis plain
that the fixed Poles are the Poles of
this external Shell or Cortex of the
Earth, and the other two the Poles of
a magnetical Nucleus, included and
movezble within the other. It like-
wife follows, that this Motion is Well-
wards, and by Confequence that the
aforefaid Nucleus has not precifely
attained the fame Degree of Velocity

32. Ani-

with the exterior Parts in their diur-
nal Revolution ; but fo very nearly e-
quals 1t, that in 365 revolves, the Dif-
fevence is fcarce fenfible, Thi: 1 con-
ceive to arife from the Impulfe where-
by this diarnal Motion was impreft
on the Earth, being given to the ex-
ternal Parts, and from thence in Time
communicated to the internal ; but
not 1o as perfeftly to equal the Velo-
city of the firft Motion impreft on,
and flll conferved by the fuperficial
Parts of the Globe, '

_ _ﬂs to the Quantity of this Motion,
1t1s almoft impoflible to define it, both
from the Nature of this Kind of Ob-
fervation, which cannot be very ac-
curately performed, as alfo from the
{mall Time thele Variations have been
obferved, and their Change difcover-
ed. So that the nice Determination
of this and of feveral other Particulars
in the magnetic Syftem, is referved for
remote Pofterity ; all that we ean
hope to do is, to leave behind us Ob-
fervations that may be confided in,
and to propofe Hypothefis, which af-
ter Ages may examine, amend, or re-
fute.
Only here I muft take Leave to re--
commend to all Mafters of Ships, and
all others, Lovers of natural ruths,
that they ufe their utmoft Diligence
to make, or procuie to be made, Ob-
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22. Animals are a moft noble Part of terreftrial Beings, hav-

[
|

~ ing Senfation and voluntary Motion.

5

Of thefe fome are aerial,

or peculiar to the Air, as Birds and Flies; fome are aquatic, or
peculiar to the Waters, as Fithes; fome are peculiar to the Face

* of the Earth, as Beafts of four Feet, Reptiles of many Feer, and

- Serpents with none, and Infects or fmall Creatures, whol: Bodies
are 2lmoft feparated by a flender Ligature ; and fome are am-

E:ib]ﬂus, or peculiar to both Land and Water.

All of which,

“have in general, Senfation by fecing, hearing, finelling, tafl-
‘ing and feeling, much after the fame Manner, and fome of

thefe much more acutely than Man.

Thefe are fuftained by

their Food, which, when it 1s chewed and broken, mixes with
- Saliva, and 1s digefted in the Stomach, conveyed through the
- Guts, the Lacteals feparating the Chyle or nutritive Part, and

fervations of thefe Variations in all
Parts of the World, as well in the
North as South Latitude (after the
laudable Cuftom of our Eaft-India
Commanders) and that they pleafe to
commuanicate them to the Royal So-
giety, in order to leave as compleat a
;Hiﬂuag: as may be, to thofe that are
hereafter to compare all together, and
‘to compleat and perfeét this abitrule

Theory.
~ 'Thus,inordertoexplain the Change

- of the Variations, we have adventur-

ed tomake the Earth hollow, and to

5 another Globe within it, and 1

o

F
[

“doubt not but this will find Oppofers
enough. I know it will be objedted,
that there is no Inftance in Nature of
the like Thing ; that if there is fuch
‘a middle Globe, it would not keep its
‘Place ittlliﬂ the Centre, but be apt to de-
viate therefrom, znd micht pofibl
chock againft the Cun]?:{:ﬁre Slﬂel-l tg
ghe Ruin, or at leaft endamagin
thereof; that the Water of the Sea
‘would per y leak through, un-
lefs we fuppofe the Cavity full of Wa
ter ; that were it poflible, yet it does

- mot appear of what Ule fuch an inward

Sphere can be of, being thut up in

eternal Darknefs, and th%fefﬂm unfit

for the Produétion of Animals or

Plants ; with many more Objeétions,
&

con-

according to the Fate of all fuch new
Propafitions.

To thefe and all other that T can
forefee, 1 briefly anfwer, that the
Ring environing the Globe of Saturs,
1s a notable Inttance of this Kind, as
having the {ame common Centre, and
moving along with the Planet, with-
out fenfibly approaching him on one
Side more than the other.  And if this
Ring were turned on one of its Dia-
meters, it woald then delcribe fuch a
Concave Sphere as I fuppole oyr ex-
ternal one tobe, And fince the%g
in any Polition given, would in the
fame Manner keep the Centre of Sa-
fwrm in its own ; it follows, that fuch
aconcave Sphere may move with ano-
ther included in it, having the fame
common Centre. Nor can it well be
{fuppofed otherdife, confidering the
Nature of Gravity ; for fhould thele
Globes be adjufted once to the fame
common Centre, the Gravity of the
Parts of the Concave, would prefs e-

ually toward the Centre of the innet
Ball, which Equality muf necellarily
continue till fome external Force di-
fturb it.

As to the leaking of the Water
through this Shell, when once a Pal-
fage {hall be found for it to run thro’,
I muit coafefs it an Ogjection feem-

gly
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conveying it into the Blood with which it concoéts, and is
forced through the Lungs, where it is enlivened by the infpir-
ing Air, is conveyed into the left Ventricle of the Heart, and
from thence diftributed by the Arteries to all Parts of the Body,
from whence it is brought back by the returning Veins, and fo

takes the fame Courfe.

ingly of Weight: Butwhen we con-
fider how lightly great Beds of Chalk
or Clay, and much more Stone do
hold Water, and even Caves arched
with Sand ; canwe then think it a hard
Suppofition, that the internal Parts
of this Bubble of Earth fhould be re-
plete with {uch faline and vitriolic Par-
ticles as may contribute to Petrifac-
tion, and difpoie the tranfuding Wa-
ter to fhute and coagulate into Stone,
fo as continually to fortify, and if
Need were, to confolidate any Breach
or Flaw in the concave Surface of the
Shell.

And this, perhaps. may not with-
out Reafon be fuppofed to be the final
Caufe of the Admixture of the mag-
netical Matter in the Mafs of the ter-
reftrial Parts of the Globe, viz. to
make and maintaid the concave

h of this Shell. Another Argu-
ﬁif&vnurin this Hypothefis, is
drawn from a Propofition in Sir Jfac
Neavton's Principia, where he deter-
mines the Force wherewith the Moon
moves the Sea in producing the Tides:
His words are Denfitas Lune off ad
?‘im:m Terre ut 680 ad 387 feu g

§ quam proxime. Ef igitur corpus
Lunce derfius ac magis teréflre guam terra
noftra.

The Denfity of the Moon is to the
Denfity of the Earth, as 680 to 18+,
or as g to § mearly. Therefore the
Body of the Moon is more denfe, and
‘more earthy than the Earth itfelf,

Now if the Moon be more iolid
than the Earth, as ¢ to s, why
may we not reafonably fuppofe the
Moon, being a imall Body and a fe-
condary Planet, to be folid Earth,
Water, Stone, and this Globe to con-

‘fift of the fame Marerials, only four

33 The

Ninths thereof to be Cavity, within
and between the internal Spheres.

And fince it is now taken for gran-
ted, that the Earth is ope of the Pla-
nets, and they all are with Reafon
fuppofed habitable, tho' we are not
able to define by what Sort of Ani-
mals ; and fince we {ee all the Pars
of the Creation abound with animate
Beings, asthe Air with Birds and Flies,
the Water with the numerous Varietics
of I'ifh, and the very Earth with Rep-
tiles of fo many Sorts ; all whofe Ways
of living would be to us incredible,
did not daily Experience teach us'’:
Why then thould we think it ftrange,
that the prodigious Mafs of Matter,
whereot this Globedoth confift, fhould
be capable of fome other Improve.
ment than barely to ferve to fupport
1ts Surface.  But full it will be {Eid,
that without Light there can be no
Living ; and therefore, all this Appa-
ratus of our inward Globes muift be
ufelefs : To this I anfwer, that there
are many Ways of producing Light
which we are wholly ignorant of ; the
Medium itfelf may be always lumi-
nous, after the Manner of our Ignes
fatui. The concave Arches may in .
feveral Places fhine with fuch a Sub-
ftance as invefts the Face of the Sun;
not can we, without a Boldnefs, un-
becoming a Philofopher, adventure
to affert the Impofiibility of peculiar
Luominaries below, of which we have
no Sort of Idea,

Thus far from Dr. Hally, and
which we have tranfcribed as” a Me-
mento or Remembrancer to fuch of
our Readers, as fhall in after Times
be furnifhed with more ample Obfer-
vations for fettling the Courfe and Pe-
riod of the magnetic Syften.




P LAN.1S

PHERES. 17

23. The Underftanding is the moft diltinguithing Charate-

tiflic of the human Specics, and is peculiar only to the Mind.
“For although we can perceive Bodies by our Senfes, * retain
full and clear Ideas of them, and compare or compound thofe
Ideas, yet we could not know their Refult without this Under-

ftanding in cur Minds.

* The immortal Sir Jjaac Neavton,
'hving given us, in his Optics, a moft
concile yet fublime Defcription of the
Phenomena of Nature, worthy the
‘Attention of the moft Knowing, and
particalarly fuch as would acquire a
certain Knowledge in philofophical
Matters ; we beg Leave to introduce

«an Extralt thereof as follows :
If (faith he) in two large tall cylin-
drical Veflels of Glafs inverted, two
" little Thermometers be {ufpended fo
as not to touch the Veilels, and the
Air being drawn out of one of thefe
Veflels, and thefe Veflels thus pre-
red be carried out of a cold Place
into a warm one; the Thermometer
‘in Vacuo will grow warm as much,
‘and almoft as foon as the Thermome-
ter which is not in Vacuo. And when
! the Veflels are carried back into the
‘cold Place, the Thermometer in Va-
€uo will grow cold almolt as foon as
the other Thermometer.
. Is not the Heat of the warm Room
conveyed through the Vacuum by the
Vibrations of a much fubtiler Medi-
um than Air, which after the Airwas
‘drawn out remained in the Vacuum?
And is not this Medium the fame
‘with that Medium by which Light is
refradted and reflefted, and by whofe
Vibrations Light communicates Heat
to Bodies, and is put into Iits of eafy
‘Refle@tion and eafy Tran{miflion ?
~And do not the Vibrations of this
Medium, in hot DBodies, contribute
“ to the Intenfenefs and Duration of
their Heat? And do not hot Bodies
communicate their Heat to contiguous
.€old Ones, by the Vibrations of this
Medium propagated from them into
- the cold Ones 7 And is not this Me-
“dium exceedingly more rare and fub-

&

The Manner 1n which we come to

D

tile, than Air, and exceedingly more
elaftic and aétive? And doth it not
readily pervade all Bodies? And isit
not by its elaltic Force expanded thro’
all the Heavens ?

Doth not the Refrattion of Light
proceed from the different Denfity of
this ztherial Mediam in different Pla-
ces, the Light rr:::edinﬁd_ always from
the denfer Farts of the Medivm ? And
is not the Denfity thereof greater in
free and open Spaces, ?uif of Air,
and other grofler Bodies, than within
the Pores of Water, Glafs, Cryftal,
Gems, and other compact Bodies?
For when Light pafles through Glafs
or Cryftal, and falling very -:}%quuehr
upon the farther Surface thereof, is
totally refle€ted, the total Refle€lion
cught to proceed rather from the
Denfity and Vigour of the Medi-
um without, and beyond the Glafs,
than from the Rarity and Weaknefs
therecf,

Doth not this =therial Medium, in
pefling out of Water, Glafs, Cryilal,
and other compaét and denfe Bodies
into empty Spaces, grow denfer and
denfer by Degrees, and by that Means
refrat the Rays of Light, not in a
Point, butby bending them gradually
in Curve-lines? And doth not the
gradual Condenfation of this Medium
extend to fome Diftance from the Bo-
dies, and thereby caufe the Inflections
of the Rays of Light, which pais by
the Edpes of denfe Bodies,-at fome
Dittance from the Bodies ?

Is not this Medium much rarer
within the denfe Bodies of the Sun,
Stars, Planets and Comets, than in the
empty celeftial Spaces between them 2
And in palling from them to greater

Diftances, doth it not grow iit:nlrrdand
En-

un-
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underftand, is by our Senfes. For Seeing the Eye is an Organ,
wonderfully adapted with its Coats and Humours, belides which
a luminous Body, emitting indefinitely fmall Particles or Rays ;
Air or Zther to turn thefe Particles out of a ftraight Courfe 5
and Bodies or Objefts themfelves not pellucid, are all neceflary
to the Completion of Vifion. Such Rays coming from the Sun

denfer perpetually, and thereby caafe
the Grﬂl.:!:it]f of thofe great Bodies to-
ward one another, and of their Parts
toward the Bodies i Every Body en-
deavouring to go from the denfer Parts
of the Medium toward the Rarer ?
For if this Medinm be rarer within
the Sun’s Body than at this Surface,
and rarer there than at the hundredih
Part of an Inch from his Body, and
rarer there than at the fifticth Part of
an Inch from his Body, and rarer
there than at the Orb of Sarww ; I
fee no Reafon why the Increale of
Denfity fhould ftop any where, and
not rather be continued through all
Diflances from the Sun to Satwrr and
beyond. And though this Increafe of
Denfity may at great Diftances be ex-
ceedingly flow, yet if the elallic Force
of this Mediam be exceedingly great,
it gay fuffice to impel Bodies, from
‘the denfer Parts of the Medium to-
watds the Rarer, with all that Power
which we call Gravity.

. And that the elaflic Force of this
Medium is exceeding great, may be

athered from the Swiftnefs of its Vi-
Era,tiuns, Sounds move -about 1140
Englyle Feet in a Second of Time, and
in feven or eight Minutes of Time they
move about One Hundred Englifh
Miles. Light moves from the Sun to
us in about feven or eight Minutes
of Time, which Diftance is about
70,000000 Englifp Miles, fuppofing
the horizontal Parallax of the Sun to
be about 12 Seconds. And the Vi-
brations of Pulfes of this Medium,
that they may caufe the alternate Fits
of eafy Tranimition and eafy Reflec-
tion, muft be fwifter than Light, and
by Confequence, above 700,000T imes
fwifter than Sctnds. And therefore,

and

the elaftic Force of this Medium in
Proportion to its Defity is 700,000 %

»00,000 (viz.above 490,000,000000 )
Times greater than the elaftic Force
of the Airisin Proportion to its Den-
fity. For the Velocities of the Pul-
fes of elaftic Mediums, are in a fub-
duplicate Ratio of the Elafticities, and
the Rarities of the Medioms taken to-
gether, y

As Attraltion is ftronger in all fmall
Magnets than in great Ones in Pro-
portion to their Bulk, and Gravity is
greater in the Surfaces of fmall Planets
than in thofe of great Ones in Propor-
tion to their Bulk, and fmall Bodies are
agitated much more by elefiric At-
traftion than great Ones; fo the
Smallnefs of the Rays of Light may
contribute very much to the Power of
the Acent by which they are refraét-
ed. And fo if any one fhould fup-
pole that ZEther (like our Air) may
contain Particles which endeavour te
recede from one another (for I do net
know what this Zther is) and that
its Particles are exceedingly {maller
than thofe of Air, or even than thofe
of Light: The exceeding Smallnefs
nf its Particles, may contribute to the |
Greatnefs of the Force by which thofe |
Particles may recede from one ano-
ther, and thereby make that Mediam
exceedingly more rare and elaftic than
Air, and by Confequence lefs able tor
refift the Motions of Projeétiles, and
exceedingly more able to prefs upon
grofs Bodics, by endeavouring to ex-
pand itfelf.

May not Planets and Comets, and
all grofs Bodies, perform their Ma-,
tions more freely and with lefs Refi- |
ftance in. this Eg\fﬂﬁl Mediom, than

mn
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and Stars, a Candle or other luminous Subftance, with a very

%reat Degree of Swiftnefs, pafls to the Retina or Bottom of the
¥

e, where they paint the Images of the Objeéts againft which
they have laft impinged, and this immediately excites Vifion.
For Hearing the Ear isan Organ, which receives the Vibrations
of the Air occalioned by a quick and tremulous Motion of the

in any Flaid which fills all Space a-
dequately without leaving any Pores,
- and by Confequence is much denfer
“than Quickfilver or Gold ¢ And may
not its Refiltance be fo fmall as to be
inconfiderable ? For Inftance ; if this
ZEther (for fo I will call it) fhould be
ppofed 700,000 Times more elaftic
than ocur Air, and above 700,000
Times more rare, its Refiftance would
be above 600,000000 Times lefs than
that of Water, And fo fmall a Re-
fittance would fcarce make any fenfi-
le Alteration in the Motions of the
nets in 10,000 Years,

. If any one would afk how a Medi-
um could be fo rare, let him tell me
how the Air in the upper Part of the
Atmofphere can be above a hundred
thoufand Times rarer than Gold. Let
Bim alfo tell me how an eleftric Body,
can by Friétion emit an Exhalation
Ao rare and fubtile, and yet fo potent,
as by its Emiflion, to caufe no ]ls:nﬁblc

':-pimiuutiﬂn of the Weight of the elec-
tric Body, and to be expanded thro'
& Sphere, whofe Diameter is above
two Feet, and yet to be able to agi-
tate and carry up Leaf-copper, or
-I"??lf*gnld, at the Diftance of above
a Foot from the eleétric Body. And

ow the Effuvia of a Magnet can be
rare and fubtile as to pafs through a
Plate of Glafs without any Refiltance
or Diminution of their Force, and
et fo potent as to turn a magnetic

Needle beyond the Glafs ?

Is not Vifion performed chiefly by
~ the Vibrations ul‘P:his Medium excited
- in the Bottom of the Eye, by the Rays

- of Light, and propagated through the
folid, pellucid and uniform Capilla-

~menta of the optic Nerves, into the
ace of Senfation ! And is not Hear-

D a2

the Nerves create Palfies,

{o-

ing performed by the Vibrations, ei-
ther-of this or fome other Medium,
excited in the auditory Nerves by the
Tremours of the Air, and propagated
through the folid, pellucid and uni-
form Capillamenta of thofe Nerves
into the Place of Senfation ? And fo
of the other Senfes,

Is not animal Motion performed by
the Vibrations of this Medium, exci-
ted in the Brain by the Power of the
Will, and propagated from thence
thro’ the folid, pellucid and uniform
Capillamenta of the Nerves into the
Mufeles for contradting and dilating
them ? 1 {appofe that the Capillamen-
ta of the Nerves are each of them {o-
lid and uniform, that the vibrating
Motion of the mtherial Medium may
hegrapagated along them, from one
End to the other umformly, and with-
out Interruption : For Obftrutions in
And that
they may be fufficiently uniform, I
fuppofe them pellucid when viewed
fingly, though the Refleétions in their
cylindrical Surfaces, may make the
whole Nerve {compofed of many Ca-
pillamenta) appear opake and white,
For Opacity arifes from refle€ting Sur-
faces, fuch as may difturb and inter,
rupt the Motions of this Medium.

%ﬂ not all fixed Bodies, when heat.
ed beyond a certain Degree, emit
Light and fhine? And is not this E-
mi%’mn performed by the vibratin
Motion of their Parts ¢ And do not
Bodies which abound with terreftrial
Parts, and efpecially with fulphurous
Ones, emit Light as often as thofe
Parts are fufficiently agitated, whe-
ther that Agitation be made by Heat,
or by Fri¢tion or Percuffion, or Putre-
faftion, or by any vital Motion, 1‘-;‘

al
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For Smelling,

the olfattory Nerves, receiving odoriferous Particles, excite this

Senfation.
ceiving the Contalt of fweet,
ftances, excites this Senfation.

For Taftmg the Palate 15 an Dlﬂran which, re-

bitter, fower, and other Sub-
For Touch or Feeling, the

~ whole nervous Syftem, diffufed unequally through the Body,

any other Canfe? As for Inftance,
Sea-water in a raging Storm ; Quick-
filver agitated in Vacuo ; the Back of
a Cat or Neck of a Horfe, obliquely
firuck or rubbed in a dark Place;
Wood, Flefh and Fith, while ti"lﬂy
Putrity ; Vapours arifigg from putri-
fied Water, ufually called Ignes Fa-
tui ; Stacks of moift Hay, or Com
growing hot by Fermentation ; Glow-
worms, and the Eyes of {ome *"J.mmals
by vital Motions ; the vulgar Phnl’Pha-
yus agitated by ‘the Attrition of any
Budy, or by the acid Particles of the
ir ; Amber, and fome Diamcnds,
i'l:rﬂsungI refling, or rubbing them;
ﬁ:rapm fP Steel, firuck off with a
Flint; %ron hammered very nimbly,
till it becomes fo hot as to kindle Sul-
hur thrown upon it ; the Axle-treesof

“hariots taking Fire b‘r the rapid Rota-
tion of the Wheels ; and fome Liquors
mixed with one annt}“ er, whole Far-
cles come tﬂgether with anlmretua, as
Oil of Virriol diftilled fromits Wei ght
?fNJh'g‘:, and then mixed with twice
1ts Weight of Oil of Anifeeds,

Is not lrca Body heated fo hot as
to emit Light copioufly ¢! For what
clfe is a rtd ot Iron than Fire? And
what elfe is a burning Coal than red
hi}t Wood ? Is not F%ame a Vapour,
c;{ Exha]anon heated re ]-mt
ﬂ:atr: 0 hnt as ta fhine? For Bo-

dies d?a not Flame without emitting a
tnpmus Fumc, and this Fume burns
in the Flame.
gapour fhining without Heat, and is
there not the fame Difference between

15 "Va “}mu.f and Flame, as between

d fhining without Heat and
'bunung Coals of Fire? '
" Do not great Bodies conferve their
Fl:;lt the lbng'eﬂ thf::r 'I"a.rts h:aung

Ll B TR

Fume,

'The Ignis Fataus is a/

and

ope apother, and may not Freat denfe
and fixed Bodies, when hea Beyﬂn&
a certain Degree, emit Light fo copi-
cufly, as by rhe Emiffion and Reac-
tion of its Light, and the Reﬂzﬂiona
and Refradtions of its Rays within its
Pores to grow {till hotter, till it cnm:a
to a certain period of Hear, fuch as is
that of the Sun? And are not the
Sun and fixed Stars great Earths ve-
hementdy hot, whofe Heat is conferv-
ed by the Greatnels of the Bodies,
and the mutual Aéion and Reaftion
between them and the Light which
they emit, and whofz Parts are kept
from fuming away, not only by their
Fixty, but alfo by the vaft Weight an&
Denfitics of the Atmofpheres ncum-
bent upon them ; and very ftrongly
comprefiing them, and condﬁnig
the V apours and Exhalations which
arife fiom them ? For if Water be
made warm in any pellucid Velfel
emptied of Air, that Water in the
Vacuum will bubble and boil as ve-
hemently as itwould in the open Air
in a Vaﬂll fet upon the Fire, ull it
conceives a much greater Heat. For
the W rl”ht of the incumbent Atmof~
phere nl..tl'ps down the Vapoars and
hinders the Water from boiling until
it grow much hotter than is requifite
to make it boil in Vacuo. 'Alfo a
Mixture of Tin and Lead being put
upon a red hot Iron in Vacuo emits
a Fume and Flame ; but the fame
Mixtare in the opcn Air, by reafon
of the incumbent Atmnfphere does.
rot {o much as emit any Fume which
can be perceived by Sight. .
In hﬁt Manncr, the great We:ght
nf the ﬁunuf}uht:rc which lies upo
the Globe of the Sun, may hin
Bnches there fmm rifing up and dﬁé
: i a‘:‘:a*
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- gnd moft powerfully at the Finger’s Ends may be taken for one
continued Organ, and in contat with hard, foft, fmooth,
rough, dry, wet, hot and cold Bodies excites this Senfation.
From which it may be obferved, that all Senfations are but
different Modifications of Feeling, or the Contact of Bodies on

fome particular Part of the human Frame.

away from the Saon in the Form of
Vapours and Fumes ; unlefs by Means
of a far greater Heatr than that which
on the Surface of our Earth would
* wery eafily turn them into Vapours
and Fumes. And the fame great
Weight may condenfe thofe Vapours
and Exhalations as foon as they fhall
at any Time begin to afcend from the
Sun, and make them prefenty fall
Ell:k again into him, and by that Ac-
tion increafe his Heat much after the
Manner that in our Earth the Air in-
creafes the Heat of a culinary Fire.
And the game Weight may hinder the
| Globe of the Sun from being dimi-
. ‘nithed, unlefs by the Emiilion of
| Light, and a very fmall Quantity of
Yﬁl'gours and Exhalations.
t', o not the Rays of Light, in fall-
ig upon the Bottom of the Eye, ex-
cite Vibrations in the Tunica Retina ?
Which Vibrations being propagated
along the “folid Fibres ﬂfP the optic
Nerves into the Brai_r.u, caufe the Senfe
of Seeing.  'For becaufe denfe Bodies
eonferve their Heat a long Time, and
,the denfeft Bodies conferve their Heat
the longeft, the Vibrations of their
Partsareof a lafting Nature, and there.-
fore may be propagated along folid
bres of uniform denfe Matter to a
E‘Eﬂiﬂanw, for conveying into the
rain the Impreflions made upon all
the Organs of Senfe. For that Mo-
 tion which can continue long in one
and the fame Past of a Body, can be
lirppigatcd a long Way from one Part
another, fuppofing the Body homo-
. geneal, fo that the I\gutiun may not be
flected, refracted, interrupted or dif-
. 6rdered by anyUnevennefs of the Body.,
' Do not feveral Sorts of Rays make
ibrations of feveral Bigne{les, which

-...Jlr.ﬁ ol

By thefe Senfa-
Lions,

according to their Bignefles excite
Senfations of feveral Colours, much
after the Manner, that the Vibrations
of the Air, according to their feveral
Bignefles, excite Seniations of feveral
Sounds? And particularly do not the
moft refrangible Rays excite the thort-
eflt Vibrations for making a Senfation
of deep Violet, the leait refrangible,
the largeit for makine a Senfation of
deep Red, and the feveral interme-
diate Sorts of Rays, Vibrations of
feveral intermediate Bigneffes to make
Senfations of the feveral intermediate
Colours ?

May not the Harmony and Difcord
of Colours, arife from the Proportions
of the Vibrations propagated through
the Fibres of the optic Nerves into
the Brain, as the Harmony and Dif-
cord of Sounds arife from the Propor-
tions of the Vibrations of the Air?
For fome Colours, if they be viewed
together, are agreeable to one ano-
ther, as thofe of Gold and Indigo,
and others difagree.

Are not grofs Bodies, and Light
convertible into one another, and may
not Bodies receive much of their Ac-
tivity from the Particles of Light
which enter their Compofition? For
all fixed Bodies being heated, emit
Light fo long as they continue fufli-
ciently hot, and Light mutually ftops
in Bodies ‘as often as its Rays finke
apon the Parts. I know no Body lefs
apt to fhine than Water ; and yet
Water by frequent Diftillations chan-
gesinto fixed Earth, as Mr. Heple has
tried ; and then this Earth being en-
abled to endure a fufficient Heat,
fhines by Heat like other Bodies.

The changing of Bodies into Light,
and Light into ies, is very com-:

form-
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tions, we have {trong Impreffions on our Minds, called I_imp
Ideas, which we are able to compare and compole, making of

them complex Ones.

From thele we are able to draw abftraét |

Ideas, lefs dependant on Bodies, and by Concatcnation and Ra- |
tiocination deduce complex Truths, 1

formable to the Comfe of Nature,
which feems delighted with Trani-
mutations. Water which is a very
, fluid taftelefs Salt, fhe changes by
Heat into Vapour, which is a Sort of
Air, and by Celd into Ice, which is
a hard, pellucid, brittle, fufible Stone;
and this Stone returns into Water by
Heat, and Vapour returns into Water
by Cold. Earth by Heat becomes
Fire, and by Cold returns into Earth.
Denfe Bodies by Fermentation rarify
into feveral Sorts of Air, and this Air
by Fermentation, and {ometimes
without it returns into denfe Bodies.

Mercury {ometimes appears in the’

Form of a fluid Metal, fometimes in
the Form of a hard, brittle Metal,
fometimes in the Form of a corrofive,
pellucid Salt, called {ublimate, fome-
times in the Form of a raftelefs, pel-
locid, volatile, white Earth, called
Mercurius Dulcis ; or in that of ared,
opake, volatile Earth, called Cinna-
bar ; orin thatof a red or white Pre-
cipitate ; or in that of a fluid Salt;
and in Diftillation it turas into Vapour,
and being agitated in Vacno, it fhines
like Fire. And after all thefe Chan.
ges, it retorns into its firk Form of
Mercury. - Eggs grow from infenfible
Magnitudes, and change into Ani-
mals; Tadpoles, into Frogs: and
Worms, into Flies. All Birds, Beails
and Fifhes, Infefts, Trees and other
Vegetables, with their {overal Parts,
grow out of Water and watry Tinc-
tures and Salts, and by Putrefaltion
return again into watry Subftances.
And Water ftanding a few Days in
the open Air, yields a Tinélure, which
(ke that of Malt) by ftanding lon-

yields a Sediment and a Spirit,
ﬁ:beﬁﬂm Putrifattion is fit Nourifh-

34. The |

ment for Animals
And among fuch various and firange
Mutations, why may nat Nature
change Bodies into Light, and Light,

into Bodies ?

and V&En:ahlu.:- |

Have not the {mall Particles of Bo- |
dies certain Powers, Vertues or Forces, |

by which they aét at a Diftance, not

only upon the Rays of Light for re~ |

ﬂeﬁing. refracting and inﬂcﬂingthnm,é
but alio upon one another for produc-
ing a great Part of the Phenomena o
Nature ? For it's well known, that they,
at oneupon another by the Attrattions,
of Gravity, Magnetifm and Eleétri-
city ; and thefe Inflances fhew the
Tenure and Courfe of Nature, and
make it not improbable that there may:
be more attrative Powers than thefe.
For Nature is very confonant and con-
formable to herfelf.  How thefe At~
tractions may be performed, 1 do not,
here confider. at T call Attradli-
on, may be performed by Impulfe,
or by fome other Means unknown
me. [ufe that Word here tQ fignify,
only in general any Foree by which,
Bodies tend towards ome another,
whatfoever be the Caufe. ol
By Experiments compared with the
great Quantity of Sulphur with which.
the Earth abounds, and the Warmth
of the interior Parts of the Earth, and.
hot Springs and burning Munntai::a
and with Damps, mineral Corufca-
tions, Earthquakes, hot fuffocating.
Exhalations, Hurricanes and Spouts;
we may learn, that fulphureous Steams
abound in the Bowels of the E&Ith}
and ferment with Minerals, and fome-

times take Fire with a {udden Coruf-

cation and Explofion ; and if pent up
En {uht:rrartu;uua Caverns, burft the

averns with a great {haking of th
Ea:thg
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!.
,Eir.:‘:h, as in fpringing a Mine, and
- ‘then the Vapour, generated by the
- ofion, expiring through the Pores
- of the Earth, feels hot and fuffocates,
and makes Tempelts and Hurricanes,
. and fometimes caufes the Land to
Alide, or the Sea to boil, and carries
up the Water thercof in Drops, which
g Pb}f their Weight fall down again in
- Sponts. Alfo fome fulphureous Steams,
‘at all Times when the Earth is dry,
.alcending into the Air, ferment there
~ ‘with nitrous Acids, and fometimes
‘taking Fire, caufe Lightain
“Thunder and fiery Meteors.
Air abounds with acid Vapours, fit
- to promote Fermentations, as appears
'by the rufting of Iron and Copper in
. it, the kindling of Fire by blowing,
- and the beating of the Heart by means
- Of Refpiration. Now the abovemen-
_tioned Motions are fo great and vio-
dent, as to fhew that in Fermentations
‘the Particles of Bodies which almoft
xeft, are put into. new Motions by a
“very potent Principle, which aéts up-
them only when they approach one
other, and caufes them to meet and
clafh with great Violence, and grow
hot with the Motion, and dafh one
_another into Pieces, and vanith into
“Air, Vapoars and Flames.
 As Gravity makes the Sca flow
,yound the denfer and weightier Parts
.+ of the Globe of the Earth, fo the At-
. traction may make the watry Acid
.M round the desfer and compacter

rl

and
or the

' Particles of the Earth for compofing

. the Particles of the Salt. For other-
; t!ﬁﬂkc Acid would not do the Office
' of a Medinm between the Earth and

e
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~ 24. The Moon is the Second great Luminary of the Hea-
wens. She is the neareft Flanet to our Earth, and much lefs
han either of the primary Planets, moves round the Earth be-
f-iween the Orbits of Penus and Mars, is difturbed in her Motion,
# together with the Earth, by the Attractions of the other Planets,
ticularly enus, which is large and fometimes very near.
 Thefe Difturbances render her true Place and that of the Farth
;:glcenain to a great Degree of Exactnefs, and the Computation of

- the fame for any paft, prefent, or future Time, is a Tafk with the

3

g[‘EEI“

common Water, for making Salts dif-
folvable in the Water ; nor would Salt
of Tartar readily draw off the Acid
from diflolved Metals, nor Metals the
Acid from Mercury. Now, as in the
great Globe of the Earth and Sea, the

enfeit Bodies by their Gravity fink
down in Water, and always endea-
vour to go towards the Centre of the
Globe; fo in Particles of Salt, the
denfeft Matter may always endeavour
to approach the Centre of the Parti-
cle : So thata Particle of Salt may be
compared to a Chaos, being denfe,
hard, dry and earthy in the Centre;
and rare, foft, moit and watry in the
Circumference. And hence it feems
to be, that Salts are of a lafling Na-
ture, being fearce deftroyed, unlels
by drawing away their watry Parts by
Violence, or by letting them foalk in-
to the Pores of the central Earth, by
a gentle Heat in Putrefa&tion, untl
the Earth be diffolved by the Water,
and feparated into finaller Parcicles,
which by Reafon of their Smallnefs,
make the rotten Compound appear of
a black Colour. Hence alfo it may
be, that the Parts of Animals and Ve-
getables preferve their feveral Forms,
and aflimilate their Nourifhment, the
foft and moilt Nourifhment eafily
changing its Texture by a gentle Heat
and Motion, till it becomes hike the
denfe, hard, dry and durable Earth
in the Centre of each Paruele. But
when the Nourifhment grows unfit to
be afimilated, or the central Earth
grows too feeble to aflimilate it, the
Motion ends id Confufion, Putrefat-
tion and Death,
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greatelt Mathematicians of the prefent Age, next to infuperable.
Could this be:made eafily practicable, the geographical Situation
of Places on the Earth’s Globe, and the Art of Navigation would
be more certain.  She is an opake Body, having her Light from
the Sun, but continually prefents the fame Face toward our
Earth, turns round her own Axis exaltly in the fame Time in
which fhe makes a Revolution round her Orbit, from which it
has been thought that fhe abounds with magnetical Matter like
our Earth, and that her Pofition is directed thereby. One half
of her Surface is illuminated by the Sun, the other half is dark.

That Side facing our Earth, hath abundance of Irregularities
and Protuberances with Light and dark Spots, which have bech

taken for Mountains, woody or rufhy Plains, Lakes and Seas
of great Amplitude and Extent, alfo round Cavities, dark at
Bottom, many Leagues wide, of great Depth, with conical
Mounts in the Mid{t which have been taken for deep Pits, fome
dry and others partly filled with Water. This Planet is very
irregular in her apparent Motion, receding 360 Degrees, and
traver(ing through all the Signs, with wide Excurfions from
North or South in abour 27 £ Days, in which Time fhe finifhes

a Revolution round the Earth, her Orbit being inclined to that

of the Earth, underan Angle of 51 Degrees, and the Time
of her coming to the South, about 53 Minutes later every Day
than the preceding one. She appears largeft when rifing or
fetting (as doth the Sun) but meafures lefs in Diameter then,
than when fhe 1s in the Zenith ; the Caufe of this is the Na-
~ ture and Properties of Vifion. At the autumnal Equinox fhe
rifes about the fame Hour for feveral Days together, which
1s occalioned by the Pofition of her Orbit, the Pofition of the
Earth’s Orbit, and the Polition of the Horizon at that Time,
and as this is about the Time of Harveft, fhe is then called
the Harvelt or Hunter’s Moon.  She cafls a very long conical
Shadow, which falls on the Farth, when fhe is between the Sun
‘and Earth, this makes an Ecliple of the Sun, the Earth alfo
cafts a much larger conical Shadow, which, when it is between
the Moon and Sun, falls on the Moon and makes an Eclipfe
of that Luminary. The Moon appears to have neither Clouds
nor Vapours, and therefore is thought to have no Armofphere,
or, if any, but a very thin one, nor is it known whether fhe is
inhabited, although generally luppofed tobe {q, like our Earth.

Other Particulars relating to this Planet, may be feen in the

following Tables.

: 35. MaRrs
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"g5. MaRrs is the fourth Planet in the folar Syftem, and

moves round the Sun between the Orbits of the Earth and Fu-

er. He is much lefs, and allo lefs denfe than our Earth, to

which he comes very near in Perigeon, and therefore fometimes

large, red and fiery, and at other Times very fmall.

ﬁp has an Atmnf here with a large dark Spot in Ehﬁ Middle

of his Face, and Dthf:r Irregularities, which probably are Seas

. y.nd inhabited Lands, Other Particulars relating to this Planet,
~ /may be feen in the following Tables.

36. JupiTeRr is the fifth, and by far the largeft Planet in
the folar Syftem, he moves round the Sun, between the Orbits
of Mars and Saturn, and has but a twenty-feventh Part of the

eat from the Sun that we have. He has a rough Face with
dark Spots, and three dufkifh Belts, or Girdles, crofling his Bo-
«dy, all which -are fubject to {mall Changes and Alterations,
and are therefore thought to be Clouds and Vapours {wiming
Jn. his Atmofphere 5 if fo, this Planet muft enjoy great Serenity
©of Weather, but if they adhere to hisBody, great Diforder and
«Confufion of Lands and Waters, he having all the other Prao-
(perties of a hﬂbltﬂblﬂ World. Fuur Moons, or SATELLITES,
\are.continually moving round this Planet, as the Moon moves
sround our Earth, all of which are within Fupiter’s Blaze and in-
wvifible to the naked I:.yt, but are feen through a Telefcope, in
.a right Line with each other and Fupiter, except when they
are hid behind his Body, -in his Shadow; or in his Rays, which
yJatter Place renders them obfcure.  The Immerfions and Emer-
:fions of thefe Satellites furnith frequent Opportunities for taking
.the Longitudes of Places ac Land wherever the Eclipfes can be
-obferved, the Immerfions being always to be obferved when
Jupiter 1 more Welt, and the Emerfions when he is more Ealt
Jﬂ}m the Sun, and thefe would anfwer the fame End at Sea, and
ymake the Artof Navigation perfect, could good Telefcopes be
zﬂfﬂd fo as to keep the Planet and Satellites in View on the
'Ocean.  Other Particulars relating to this Planct, may be {een
-an the following Tables. y

~ 37. SATURN is the fixth and highelt primary Planet in the
¢folar Syftem. He is much larger than either of the Planets ex-

- cept Fupiter, and moves round “the Sun in an Orbit of valt Ex-
| ydent, between the Orbit of Fupiter below, and the fixed Stars,
- g which are at an immenfe Diftance beyond him. He is lefs denfe
| -ihan our Earth, and has but little more than a hundredch Part

sﬁf the Heat and Light that we Eﬂ_}ﬂ}, and therefore his po&ar
c-
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Regjons muft be as many Times intenfly cold as at the Poles
of the Farth’s Globe. He appears fmall, whitifh and duli,
with an irregular Surface like the other Planets, and probably
hath Inhabitants. This Planet has a large and wonderful
Ring of folid Matter encompafling his Body, without any
where touching it, of which extraordinary Phanomenon va-
rious Conjeftures have been made, but nothing eertain is yet
known. Five SaTeLLiTES, or Moons, alfo continually move
round his Body, like the Satellites of Fupiter round Fupiter’s
Body, the Immerfions of which can only be feen when he is
Weit before the Sum, and the Emerfions when he is Eaft after
the Sun.  Their Ufes being the fame with thofe of Fupiter, but |
not fo vifible. Other Particulars relating to this Planet, may
be feen in the following Tables. |

18. CoMETS, or Blazing-ftars, are wandering Planets, which
move round the Sun, in elliptical Orbits which are very eccen-
tric, and im their Motions they are regulated by the fame Laws
as the other Planets. Thefe Bodies are very numerous, their
Orbits varioufly inclined, and it is quite uncertain when they
will appear, their true Theory being but of late difcovered, and
their periodic Revolutions not yet obferved, befide which they
are accelerated and retarded in their Motions by the Aétions of
the other Planets, which will always make the Fime of their Re-
turn very uncertain. They are opake Bodies, having their Light
from the Sun, appear under different Forms and different Co-
lours, generally with a long fiery Tail or Blaze, which makes a
very frightful Appearance in the Heavens, in a dark Night
when the Sky 1s clear. Some of them crofs the Orbits of the
Planets, defcend to their Perihelia nearer the Sun than Mercu-
#y, and are there above 2000 Times hotter than red-hot Iron,
from thence afcend to their Aphelia, immenfly far beyond the
Regions of Safurn, and are there moft intenfly cold. Their
Tails are produced of the inflameable Matter of their Bodies and
Atmofpheres, which flies off in fiery Vapours by the Aétion of
the folar Rays, and is fo exceedingly rarified as to be able to
“produce no bad Confequences on our Earth, fhould it ever hap-
“pen to be invelloped therein at a confiderable Diftance ; which
“poflibly may be, for thefe Bodies, crofling the folar Syftem in
all Direétions, may ftrike againft the Planets, and therefore our
Earth, the Effects of which might be the uniting of the Bodies
and their Centres of Gravity into one, the Removal of the |
Oceans to other Parts of the Earth’s Globe, and great Deva-

ftation
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ftation within, and on the Surface of our Globe. Otherwife,
the centripetal Force of each Body, or a repulfive Power in
‘both, may conftruét a new Orbit for each, and the {cattered
ents be carried away with them. Such a Salute we hope
will never happen to our Earth. The Origin and Ufe of thefe
Bodies is not known, but they are thought to fall freely into the
Sun, after miaking a great Number of irregular Gyrations round
his Body, and that they are conftant Supplies to him of freth
_ Fuel for maintaining his Blaze. Other Particulars relating to
Camets, may be feen in the following Tables.
39. The Fixep Stars, are thofe apparently fmall, lucid,
- ewinkling L.ights, which bedeck the Heavens when the Moon
doth not fhine, and the Sky is clear. They appear to rife and
~ fet, or move round the Axis of our Earth in twenty-four Hours
from Fak to Weft, like the Sun and Planers, which is occa-
fioned by the Earth’s Rotation from Welt to Eaft, and are faid
to be fixed, becaufe they continually keep the fame Pofition a-
mong themielves. The more vifible Ones are but few, thofe
invifible to the naked Eye are innumerable, when looked at
thraugh good Teleicopes. They all fhine with a native Luftre,
have no dependance on our Sun or any Part of the folar Sy-
ftem, appear like lucid Points through the beft Telefcopes,
and probably are {o many Suns, each having his Planets and
Camets like ows. The Diftance of thefe Stars is at leaft
40,000 /T'imes greater than the Diftance of the Sun from
us ; the Time which the Rays of Light take jn coming from
them to us is {ix Years, at the Rate of 10,000c00 Miles per
Minute, and their Diftance from the Sun fo grear, that at either
of them he appears but a lucid Point, as they do to us, and
Ninety-nine hundredths of the intermediate Diftance is dark
Night. Many bright Places are alfo obferved in the Heavens,
which, when viewed through good Telefcopes, appear to be
mwnumerable Multitudes of fmall Stars, of which the milky Way
is one continued Band or Girdle pafling quite round the Hea-
vens, All the fixed Stars have an apparent Motion in a Direc-
tion parallel with the Ecliptic, at the Rate of about 50 Seconds
of a Degree per Annum, by which they are continually alter-
ing their Longitudes, right Afcenfions and Declinations, but
their Lacitudes remain invarnable, or nearly fo; befides this,
they appear to defcribe a fmall Ellipfis round their true Places
in the Heavens, which 1s occafioned by the Abberation of Light,
or 1ts coming from thofe Stars to us,
{ ' E 2 T as
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TABLES of the SoLar SysTEM.

40. A T aBLE, fhewing the greateft, mean, and leaft Diftances. qf’
the primary Planets from the Sun, with their Eccentricities in

Miles.

Mereury
Venus
Earth
Mars
Fupiter

Saturn

NMoon

Greateft Diftance,
Mill, Thouf,

37.752.480
58.960.710
82.402.920
134.771.850
441.458.910
816.757.020

Mean Diftance.
MMiles.

31.445.100
58.590.000
81.000.000
123.418.890
421.289.100

772.578.000

Leaft Diftance.
Miles.

24.857.280
58.004.010
79.597.080

111.941.190
400.890.060

729.254.360

The like for the Moon from our Earth.

| 258.131]

240.67 5]

223.7341

Eccentricity.
Miles,

6.455.700
427.770
1.370.520
11.421.000Q
20.290.500
44.307.000

17.016

41. A TaBLE, jhewing the Diazneters of the Sun and Planets in
Miles, and alfo the Surface, Magnitude and Quantity of Matter
in each, the Surface and Magnitude of our Earth being 1, or

Unity.

Sun
Mercury
Fenus
Farth
NMars
Fupater
Saturn
Moon

Diameters, Surfaces,
763.460 Milcs 0.241
2.460 i
7.906 neatly 1
7942 1
4444 5
81.155 104
67.870 . 73
2,175 3

Magnitud.
888.300
EE
nearly 1
I

4

624

TE

2
1066 |

Quant. Matt,
200.000

E,l._ = 'ju - '--!-h';]-

42, ATABLE, fhewing how many Miles the Planets move in thein
. Orbits, per Day, Hour and Minute, at 4 Mean. |

Mercury
Fenus
Earth
Mars
Tupiter
Saturn

Mocon

2.
I.
I.
I.

Per Day. Per Hour, | Per Minute,
181.818 | 90.909 1.515
576.837 [ 65.701 1.095
395.307 1 58.138 | 985
074235 | 44.759 | 746
587.189 | 24.466 407%
433.301 | 18.054 30I
52,832 | | 2.201 36
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43. A TaBLE, fhewing the Planets daily mean Motions, with the
Number of Miles they are drawn from their Reéiilinear Direc-
tions per Hour, their Denfities, Light and Heat, compared with
our Earth.

Sun

Mercury

Venus
Earth
Mars

Fupiter

Saturn

- Moon

1

Daily Motions.
at reft.

S bk
1 36 8

0 59 8§
& AL Hk
0
O

5

- S i |
9 24

oW

Hourly Grav.
at reft.
129 Miles
36%
25
3
- e
TG
55
10

Deénficies,

;-!-- n~]-+l-;1~l X -r-ll-;r W=

i

| Light & Heat,

45.000

44. A T ABLE, fhewing the Times in which the Planets move round
the Sun, and alfo round their ewn Axis.

Rotations round Fevolutions round

their own Axes. the Sun.

Days. Hrs. Min. at reft.
Sun 258 5 O Days.  Hrs, Min,
Mercury | o 6 o 87 23 16
Venus o'23 O 224 16 49
Earth 0 23 56 365 5 49
Mars 1 0 40 686 23 27
Fupiter 0 ¢ 56 4332 12 20
Saturn {29 10 1 | 10759 6 36
Mﬁﬂﬂ 2? 7 g rnun:iz tie Ea::th::l‘ 2

45. ATABLE of the Inclination of the Planets Orbits, to the Plane
of the Ecliptic, and the Inclination of their Axis to their oww

Orbits.

Im::} to ‘.EcIifptic.
Sun oy .30
Mercury & 54
Venus 3 24
Earth | coincident
Mars 182
" Tupiter P 720
Saturn 2 30
Man. 5 18

Axes Inc. to theirown
Orbits,

At reft.

Not known.

Not known.

66° 30’

Perp. nearly.
Pt'rp nearly.

21° o0

Right Ang,. near!}r
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46. A TABLE of the Sun and Planets greateft and leaft apparent
Diameters, as viewed from the Eartb.

Diamet. in Perigeon. Diamet. in Apogen::
Sun 323 4?# o™ 31 ’ 4{}# o™
Mercury | o 11 48 s I e
Venus 34 5. A8 ¢ W
Mars 0,6 20 50 O S
Fupiter ol 24 12 o 14 36
Saturn O 19 40 O 14 I1
Moon 201 24. © 13 40 ©
47. 4 TaBLE, fhewing the Places of the Planets Nodes and Apbe- |
liyms.
Nodes. Apheliums,
Mercary | = 15° 1/ 587 | 271 Rl g4
Venus I 14 25 54 | % 4 19 54
Earth None. .8 1 10
Mars &:018 - 29 58" | "l © - 21 £4
jﬂpﬂ er 7] 7 19 54 e 9 9 54
Saturn | B 21 49 54 | 7 27 49 54

48. A T AgLE, fbewing the mean Diftances of Jupiter’s Satellites
from bis Centre, in Diameters of bis Body, and the Times of
their Revalutions round bim,

Satellites, Diftances, Revolutions. Magnit,
Days. Hrs. ! "
Firft 25 T 182y 34 2
- Second 4+ (RS R 3
Thurd 7 ZouiBS 42 56 I
Fourth 123 16 2655 A g 4

49. A Tavve, flewing the Weights of equal Quanitis of Mat- i

lery on the Surface of each Planet,
Weights, Weights,
Stn 25 Mars 1
Mercury 3 Fupiter 2
Venus = Saturn X
Farth 1 Noon p 1
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| 80. A TasLr, fhewing the Mean Diftances of Saturn’s Satellites
| from bis Centre, in Diameters of bis Ring 5 and the Times of
their Revolutions.

. The Diftance of Saturn’s Ring from his Body  21.000 Miles,
Breadth or Thicknefs of the Ring — 21.000
Diameter of the Ring pafling thro’ Saturn 152.000
Inclination of the Ring to the Ecliptic g1

Satellites. | Diftances, Revolutions,
Days. Hrs. ' "
Firft 25 ¥ -2y 18 2
Second | 1% 2 3743 . 10
Third Ity 4 1 588 10
Fourth | 4 14 SHUE gy " o8 :
Fifth 1174 179 7 46 o

51. A TABLE, fhewing in bow long Time each of the Planets are
‘ conjoined with the Sun.,

Mereary, in a Conjunction of the fame Kind, in 115 Days,
Venus, in a Conjunction of the fame Kind, in 584 Days.
Mars, in Conjunction with the Sun, every 780 Days.
Supiter, in Conjunction with the Sun, every 398 Days.
Saturn, in Conjunction with the Sun, every 378 Days.

52. A T asvLE, fbewing bow many Degrees the Sun is ufually under
the Horizon, before the Planets and Stars appear.

Moon is often feen in the Day-time,

Venus when horned about ~ —— — £,
Jupiter and Mercury — —_— 16°.
Saturn and Mars

—— |G G

Stars of the Firft Magnitude LT 12°.

Second e — —  13°%

Third — — —_ 2%

. Fourth it _— 5ET,

' Fifth — - — 162,
Sixth — - — 17°

Beginning and End of Twilight

a,
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63. A TABLE, fhewing the Increafe of Heat toward the Equinoc-
. tial Line, and its Decreafe toward the Poles, when the Sun is
in the Equator 5 according to the Obliquity of ibe folar Rays.

Latitude, Quantity of Heat.
0° ——— 20.000)
11— 149.696
S & 17901 This Table will be alike ufefl
40  —Sie gy forany Time when the Sun is not
50 ——— 12155 (in the Equator, if due Allowance:
60 ——— 10.000 |be made for his Declination.
70 ————  0.140
BO e -, 30473
ot 0,000

54. AT avvz, fhewing when Venus and Mercury may be feenin
the Sun’s Difque, and at what Diftance from bis Centre.

Planets. Times. . {fmm:l; Diftance,
Venus 1761.| Fune 6,| 5 55 Morn, 4 15 above.
Venus 1769 | Fune 6, |.11 o Even. | 15 43 below.
Mercury | 17609 | Nov. g, | 10 10 Even, 7 24 below,
Mercury | 1776 | Nov. 2, | 10 19 Even. | 15 23 above.
Mercury | 1782 | Nov. 12, | 3 .44 Even. | 15 .27 below.
Mercury | 1786 | May 4, |- 6 57 Morn, | 12 43 below.
Mercury | 1789 | Dec. 6, 53 Even. 7 20 above.
Mercury | 1799 | May 7, 34 Aftern. | 4 12 above.
Venus 1996 | Fune 10, 13 Aftern. | 13 36 above.
Venus 2004 | Fune 8, 18 Morn. 6 22 below.
Venus 2109 | Pec. 13, 56 Aftern. | 14 36 below.
Venus gri7 D, 11, 3 Morn. | 10 5 above.

e N ONT W N L3

 Tasuvzs of the Comets, and.alfo Tables for finding. the Moon's
Place, end. therely the ides for miany Qears to come, are infer-
ted farther on.

Go:
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GEOGRAPHICAL DEFINITIONS.

55. W UK AVING in the foregoing Part of this Treatife,
H A% given a particular Account of the Laws, Periods,
Diftances, Velocities and other Affetions of the

H celeftial Bodies, and fhewn how the various Phe-

nomena of the Earth and Heavens do primarily arife from the
eftablithed Laws of Matter and Motion 3 I fhall now introduce
fuch Definitions as are neceflary for underftanding the Sciences
of Geography, Aftronomy, and others depending on them.
And, becaufe in the Conftruétion of the terreftrial and celeftial
Globes, of which the univerfal Planifpheres are Reprefentatives,

 and in all Treatifes of their Ufes, a peculiar Refpe&t has been
had to the apparent Motion of the Sun, Moon and Stars round

our Earth in 24 Hours, although at the fame Time there be
not wanting fufficient Evidence to evince that this Phenomenon
15 principally owing to the Motion of the Earth itfelf: I fhall
therefore, for the Sake of Eafe and Analogy, introduce the
Ufes of thefe Planifpheres upon the fame Plan.
“ 56. A Circle, great or fmall, is fuppofed to be divided into
360 equal Parts, called Degrees, each of thefe Degrees into 6o
al Parts, called Minutes, and each of thefe Minutes into 6o
equal Parts, called Seconds. And when a Circle is the greateft
that can be drawn on the Surface of a Globe, it is called a greas
Circle, but otherwife, a Jeffer Circle of the Sphere, The Earth
hath two Points in its Surface, diametrically oppofite to each
other, called its Poles, the one North, the other South. A
ftraight Line, drawn from Pole to Pole, and through the Cen-
tre of the Earth, is called the Earth’s Axis, or Axis of the
World. The Equinoiial, or Earth’s Equator, is a great Circle,
having all its Parts go Degrees from each Pole, and: dividing
the Surface of the Earth’s Globe into two Hemifpheres, the
one North, the other South, Meridians are great Circles pai-
fing through the two Poles, and dividing the Earth into two
Hemifpheres, the one Faft, the other Weft. The fenfible Ho-
rizon, is that Circle which divides. the upper and vifible Part of
the Heavens from the loweft and invifible.  The ratronal Hori-
| ' F | 0%
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2on is parailel to the fenfible Horizon, butbelow it, by half the
Earth’s Diameter. The Tropic of Cancer is a lefler Circle, 23 %
Degrees North of the Equinoctial, and paralle] therewith. The
Tropic of Capricornis a leffer Circle, 23+ Degrees South of the
Equinoétial, and parallel therewith. The Arélic Greleis a lef-
fer Circle, 23 I Degrees from the North Pole, and the Antarc-
tic Circle is a lefler Circle, 23 5 Degrees from the South Pole.
The Poles, Axis, Equator, Tropics and polar Circles being extend~
ed into the Heavens, have like Names for the celeftial Sphere.

57. The torrid Zone, is all that Space of the Earth and Sea be-
tween the Tropics of Cancer and Capricorn. The North temperate
Zone, is that Space between the Tropics of Capricorn and the:
arcticCircle. The South temperate Zone, is that Space between the |
Tropic of Capricorn and the antarétic Circle. The North frigid
Zone, 1s that Space between the North Pole and the arétic Circle. -
And the South frigid Zone, is that Space between the South Pole
and the antarctic Circle. The Latitude of a Place, is its Diftance
from the Equator on a Meridian in Degrees and Minutes. Pa--
rallels of Latitude are lefler Circles parallel to the Equinoétial.
The Longitude of a Place, is the Number of Degrees and Minutes |
from the Place to a firlt Meridian, counting on a paralle] of La-
titude. Difference of Latitude, is the Number of Degrees and
Minutes which one Place lieth- more North or South than the
other. And Difference of Longitude, is the Number of Degrees
and Minutes of Longitude, which one Place lieth more Eaft or
Weit than the other.

58. Climates are certain Spaces, eéach of which is contained be=
tween two parallels of Latitude, the longeft Day in the Middle
of one Climate being half an Hour longer or fhorter than the
longeft Day in the Middle of the next adjacent Climate. There -
are 48 of thefe, 24 from the Equator to each Pole. Befides
which, there are 1z others, 6 from each polar Circle to its.
Pole, whofe Breadths are fuch, that the Sun appcars to one a
Month fooner than it appears to the next adjacent one, in his Re-
turn from the remoter Pole.  4mpkifcii, are fuch as inhabit the
torrid Zone, their Shadows being calt either North or South, |
Perifcii, are fuch as inhabit the frigid Zone, their Shadows
moving round them. Heterofcii, are fuch as inhabit the tempe-
rate Zones, their Shadows being calt only one Way. . nsoecii,
are fuch Inbabitants as live under the fame Meridian, but on
different Sides of the Equator, and equally diftant therefromsy |
having the fame Hour of Day or Night. Perioecii, are fuch |

In-
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Inhabitants as live in the fame Parallel of Latitude, but on dif-
ferent Sides of the fame Merichan, their difference of Longitude
being 180 Degrees.  Antipodes, are fuch Inhabitants as are dia-
metrically oppofite to each other on different Sides of the Earth’s
Globle. |
59. A right Sphere, 1s when the Poles of the World are in
the Horizon. A parallel Sphere, is when the Equator is in the
Horizon. An obligue Sphere, is when peither the Poles nor the
vator are in the Horizon. When a Perfon faceth the North
Point of the Horizon, his Right-hand direts toward the Eaf,
his Left-hand toward the /7%&#, and behind him 1s the Soush,
Thefe are called the tour Cardinal Points, between which are
feven others, making in all 32, being 11 % Degrees diftant from
‘each other, as in the following Tables. Of the Cardinal Points,
Geographers refpect the North, Aftronomers the South, Augurs
the Eaft, Poess the Welt. Bearing, is that Point of the Com-
pafs on which one Place lieth from ancther.  Diffance, is the
Number of Miles or Degrees of the Equator, meafuring from
one Place to another. Rbomés, {ometimes called Loxodromi-
| ques, are curve Lines, leading from one Place to another, and
| cutting all the Meridians through which they pafs at equal
Angles. |
60. A Continent, is a great Extent of Earth, not divided by
« the Sea, having many Countries and Kingdoms. And an Ocean,
or Sea, 1s a great and general Collection of Waters. An Jfland,
15 a Part of the Earth encompafled round with Water. And a
Lake, is a Tract of Water encompafled by Lands. A Promon-
tory, is a Part of the Continent extending itfelf into the Ocean.
And a Bay, is a Part of the Ocean extending itfelf between
Lands. A Peninfula, is a Part of the Earth almoft furrounded
by Water, but joined to the Continent by a narrow Neck of
Land, called an [f#thmus. And a Galph, is a Partof the Ocean
almoft furrourned by Lands, but joined to the Ocean by a nar-
row Neck of Water, called a Streight. Mountains, Vallies,
Morafes, Rivers, Rivulets, Springs, &Fc. are generally well
known, and therefore need not to be placed with the aforegoing
Definitions.

F 2 AsTRO-
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ASTRONOMICAL DEFINITIONS.

61. #* K A HE celeftial Equator, is a great Circle in the Hea-
vens, coincident with the Plane of the Earth’s
S Equator produced, and dividing the Heavens into
two equal Parts, called the northern and fouthern
Hemifpberes. The Poles of the celeftial Equator are two Points
in the Heavens, diametrically oppofite ta each other, the one
above the Horizon, and the other below the Horizon in any
Latitude. The Axis of the World, is animaginary Line drawn
thro’ the Earth’s Centre from Pole to Pole. The celeftial Mer:-
dians are great Circles croffing the Equator and meeting at the
Poles. The Ecliptic, is a great Circle cutting the Equator in two
oppofite Points under an Angleof 23 = Degrees, and having the
12 Signs, Aries v, Taurus =, Gemini 11, Cancer S, Leo 81,
Virgo nz, Libra =, Scorpio m, Sagittarius 1, Capricorn ¢,
Aquarius =2, Pifies 3. The Zodiac is a Zone or Belt, 18 £
Degrees broad, on each Side of the Ecliptic ¢ %, in fome Part
of which Space the Planets are always found.
' The Equinoilial Colure, is a Meridian pafling through the
Beginning of Aries and Libra, or where the Ecliptic cuts the
Equator. And the Solficial Colure, is a Meridian paffing thro?
the Beginning of Cancer and Capricorn. The Poles of the Eclip-
tic are two Points 1n the Heavens diametrically oppofite to each
other, 23+ Degrees diftant from the Poles of the World, and
90 Degrees diitant from theé Eclipric idelf, The Latitude of
a Star, 1s the Star’s nearelt Diftance from the Ecliptic.  And
the Longitade of a Star, 1s the Number of Degrees and Minutes
contained between the Star and a greac Circle p. ng thro’ the
Poles of the Ecliptic and the Beginning of _dries, counting In
that parallel to the Ecliptic in which the Star is, from Aries
to Taures, e, | '
" 62. The Tropic of Cancer, 15 a lefivr Circie of the Heavens
' Paralle[ to the Lquatof, and 23 L Degrees North therefrom.
The Tropic of Capricorin, is a lefler Circle of the Heavens, pa-
rallel to the Equator, and 23 % Degrees South therefrom. The
Aréiic Circle, is a lefler Circle of the Heavens, 23 1 Degrees
diftant from the North Pole. And the fmtardic Circle, is a
Pl | lefler




PLANISPHERES. 37

lefler Circle of the Heavens, 23 & Degrees from the South Pole,
The Zenith, is that Point of the Heavens, directly over cur
Heads. And the Nadir, is that Pointof the FHeavens, cirectly
under our Feet. dmplitude, is that Point of the Horizon, where
a celeftial Body rifes or fets, counting from the Eaft or Weit
in Degrees and Minutes. Azimuth, is that Part of the Horizon,
{ perpendicularly below or above any celeftial Phenomenon,
counting from the North or South Points of the Horizon, in
Degrees and Minutes.  Vertical Circles, are great Circles, pal-
fing from the Zenith to the Nadir, and cutting the Horizon
at right Angles. Almacanthars, or parallels of Altitude, are
lefler Circles parallel to each other from the Horizon to the
Zenith.  Parallels of Declination, are leffer Circles parallel to
.the Equator from the Equator to the Poles. The Latitude of
a Place, is the Height of the Pole above the Horizon, or the
Diftance from the Equator to the Zenith. The Altitude of a
celeftial Body, is its Height above the Horizon in Degrees and
Minutes, The Declination of a celeftial Body, is its Diftance
from the Equator in Degrees and Minutes.

63. Right Afeenfion, 1s {o much of the Equator as cometh to
Fhe Meridian with the Sun or Star, counting from the Begin-
ning of Aries, or where the Ecliptic cuts the Equator. ~ Od/ique
Afeenfion, is fo much of the Equator as rifeth with the Sun or
Star. And Obligue Defeenfion, is fo much of the Equator as
fets with the Sun or Star, counting as above. _Afcenfional Dif-
f#r.m-:'e, is the Difference between the Right and Oblique Af-
cenfion, Parallax, is the Difference between the apparent and
true Place of a celeftial Body, the former as feen from the
Earth’s Surface, the latter as eftimated from the Earth’s Cen-
tre. Refraftion, is the Elevation of a celeftial Body, appa-
réntly in Altitude, whereby it appears to rife fooner and fet
later than it really doth. Cofmical Rifing or Setting of a Star, is
when the Star rifes or fets when the Sun rifes.  duchronical Ri-
Jing or Setting, is when the Star rifes or fets when the Sun fets.
‘Heliacal Rifing, is when a celeftial Body hath been near the Sun-
beams, and is vifible before Sun-rifing. And FHeliacal Setting, is
Ef:tn the celeftial Body fets inconfpicucus with the Solar

. 3 :

64. A [pherical Triangle, is a three cornered Figure, whofe
three Sides are Arches of a grear Circle of the Earth or Heavens.
A fpberical Angle, is meafured by the Arch of a great Circle,
palling from one of the Sides next the Angle to the D_thcrﬂ,] E}'t
: : i ' ole
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thofe Sides produced, at the Diftance of go Degrees from the
angular Point.  Projeftion of the Sphere in Plano, or on a Plane,
is the Delineation of half a Sphere or Globe, as it would appear,
was an Eye at reft, a tranfparent Plane interpofed between the
Eye and Sphere at right Angles to the Axis of Vifion, and ali!
the Parts of the half Sphere, as feen by the Eye, delineated on
the Plane. A Planifpbere, is a Projection of the Sphere upon a
Plane, and if it be that of the Earth, it is called a terreftrial!
Planifpbere, but if it be that of the Heavens, it is called a cele-
Jal Planifpbere. i
Univerfal Planifpberes, are fuch as will fupply the Ufes of
the terreftrial and celeftial Globes, or Models of the Earth and
Heavens, with all the real and imaginary Lines belonging to
them ; and folve the Problems of Geography, Aftronomy and
other Sciences depending on thefe, by the Help of proper Data.
An eaftern tervefivial Plani[phere, is an eaftern Hemifphere of
the Earth, projected on the Plane of its Meridian. A weffern
terrefirial Planifpbere, is a weftern Hemifphere of the Earth,
projected on the Plane of its Meridian.  An eaffern celeftial
Llanifphere, is an caltern Hemifphere of the Heavens, projec-
ted on its Meridian. A weflern celeftial Plavifphere, is a wellern
Hemifphere of the Heavens, projected on- its Meridian., »A
Slider, Index, or Projeilor, is a Projetion only of the Meridis
ans, Equator and its Parallels,
" 65. Chronolagy, 1s a Science whereby we underftand the Parts
of Time or Duration by the Motions of the celeftial Bodies. A
natural Day contains 24 equal Divifions, called Hours. An Hour
contains 60 equal Divifions, called Minutes. And a Minute con=
tains 6o equal Divifions, called Seconds. A 2%ar, is that Space of
Time in which the Earth makes one Revolution in its Orbit. A
Solar Xear, 1s that Space of Time which the Sun apparently takes
in departing from one Place in the Heavens and returning to it
again, this is, 365 Days, 5 Fours, 48 Minutes, 57 Seconds.
A fiderial Year, 1s that Space of Time in which the Sun returns
to the fame Pofition with refpect to the fixed Stars, and this is
365 Days, 6 Hours, g Minutes, 14 Seconds. The Lunar Year,
is that Space of Time in which the Moon makes 12 Revolutifips |
round the Earth, which fhe dothin 354 Days, 8 Hours, 4888%%
niires, 38 Seconds. The Epa?, is the Space of 11 Days, be<
ing the Difference between the Solar and the Lunar Year. A
Fulian Year, is 365 Days, 6 Hours, or 365 Days, three fuc= |
" ceeding Ycears, and 366 Days, every fourth Year, which is |

called 1
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Wl called Bifextile or Leap-year. A Gregorian Year, is the fame
| asa Fulian Year, only it begins the firft of Fanuary, whereas
| the Fulian Year begins the twenty-fifth of March, and, as in
| the Fulian Account, every hundredth Year is a Leap-year, fo
i} in the Gregorian Account, every four hundredch Year is a com-
W mon Year. France, Spain, Portugal, Italy, Poland; the Po-
| pith Electors in Germany, and moft other Places ufe the Gre-
W gorian Account or New-ltile, and FEngland changed from the
| Fulian or Old-ftile to the New, 2 September 1752, calling the
| next Day September 14. The Anticipation of the Equinoxes, is
{ 11 Minutes, 3 Seconds per Annum, being the Difierence be-
tween the Fulian and folar Year, whereby the equinoctial Points
#l are carried backward, or the Sun carried forward a Day in 131
f# .-66. A Lanar {ynodical Month, is the Space of Time in which
the Sun and Moon are parted and conjoined apparently after
§ ane Revolution, and this is 29 Days, 12 Hours, 44 Minutes,
)} 3 Seconds. A Lunar periodical Month, is that Space of Time
Wl in which the Moon retyrns to the fame Place of the Ecliptic,
{l and this is 27 Days, 7 Hours, 43 Minutes, 8 Seconds. A cvil
§ Month, is from 28 to 31 Days. An artificial Day, is the Space
| of Time from Sun-rifing to Sun-fetting. An afronomical Day, is

the Time in which the Sun apparently leaves the Meridian and
returns to the fame again. A civil Day begins with the Fews,
N Greeks, Bobemians, Iialians and Chinefe, at Sun-fecting 5 with the
N Perfians and Syrians, at Sun-rifing ; with the Egyptians, Romans,
\ Englib, French, Spaniards, Germans and Duteh, at Midnmight ;
fl with the Arabians and modern Aitronomers, at Noon; and ends
{l at the Beginning of the fucceeding Day. Egual Time, is that mea-
fured out by Clocks or Watches. True Time, 1s that meafured
out by the unequal apparent Motion of the Sun, or rather the
Motion of the Earth in its Orbit.

67. The Cycle of the Sun, is 4 Times #, or 28 Years, In
‘which Space of Time the Dominical or Sunday Letters 4, B, G,
D, E, F, G, domake all their Varieties with the Days of the
Month according to the Fulian Account, But as this Cycle is
11 Minutes and 3 Seconds of Time {lower per Annwm, than
the folar Year, the Fulian Account, in every 130 % Years, muft
| be a Day later than the Sun. Hence, although at the Nicene
} Council, Auno Dom. 325, the Equinox was March 21, Anno

Dom. 1582, it was March 11, when Pope Gregory added 10

| Days, and dire&ed as above.
' 63. 4
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68. A Lunar Cycle, otherwife called the Golden-number, is
the Space of 19 Years, propofed by Meton, 432 Years before
Chrift, and which has been continued in the Fulian Account,
for thewing all the Pofitions or Afpects which the Sun and Moon
can make with each other ; and for fettling Eafler-day the firft
Sunday after the firft full Moon, happening after the twenty-firft
Day of March, or vernal Equinox. But this Number hath been:
found defective, by 1 Day in 304 Years; and feeing it is now
near 4 3 Times 304, or near 1444 Years fince the Nicene Coun-
cil ; therefore the new Moons according to this Cycle; do hap-
pen about 4 4 Days fooner than they really do in the Heavens.

69. A Chaldean Saros, is that Space of Time in which the
Sun and Moon make all their various Pofitions or Afpeéts to
cach other, with refpect to the Earth. This is performed with
but little Inequalities in 22 3 Lunations, or 18 Years, 10 Days,
7 Hours, 43 Minutes, 30 Seconds. Therefore, add thefe Years,
Days, Hours and Minutes, to the Day, Hour and Minute of 2
new Moon, full Moon, Eclipfe of the Sun or Moon, and you
have the Time when that Lunation or Eclipfe will return with
much the fame Circumfitances as before. Thus much may fuf-
fice for the Definitions of Time; indeed the Antients ufed other
Periods, but they were much lefs certain than the Falian, whofe
Simplicity and Certainty is fuch, that for the Purpofes of Aftro-
nomy, it feems to be preferable to the Gregorian itfelf.

70. A TasvLE, fhewing bow many Days muf be added to the
Julian Aecount, for reducing it to the Gregorian.

1700 Leap-year 11 Days | 2800 Leap-year 19 Days
1800 12 2900 20
1900 13 3000 21
2000 Leap-year 13 3100 22
2100 14 3200 Leap-year 22
2200 15 3300 23
2300 —— 16 3400 24
2400 Leap-year 16 3500 25
2 500 17 3600 Leap-year 2 5
2600 - 18 3700 26
2700 19 3800 =7

{ 3900 28, e,

" 43
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The Sun’s Place in the EcrLipTIC,
Right AsceENsioN, DEecLINATION
and EQuaTION of TIME for every
Day in the BissexTILE Year, 1760.

AL S O,

His apparent Diameter, hourly Motion, Time
in tranfiting the Meridian, and Diftance from
the Earth in Miles, every tenth Day.

Note. This Table being calculated for the Year 1 760, New-Style,
and the Meridian of Londen, may be I'-f‘ﬂd“}" ufed forany other
Year of the prefent Age, adding 17 48” for every fucceed-
ing Biffextile Year, and fubtraftmg 14" 20" for every Year
after Leap Year, the Sum or Remainder thews the Sun’s
Place for that Day ; oppolite to which, or by a propor-
tional Difference, you have the Right Afcenfion and Decli-
nation required.

Numbers to be added to, or fubtrafted from the Sun's Place, in the following
Table, from 1 to 40 Years; befides, which, for anexact Determination, a
proportional Allowance fhould be made for any Part of a Year.

! " ! it ! " I '}
1 fub. 14 20| 11 fub. 39 24 | 21 fub. 5 2o | 31 fub. 30 41
2{ub. 28 40| 12add ¢ 24 | 22 fub. 19 40| 32 add 14 24
3fub. 43 o|13fub. 8 56| 23fub. 34 o|33fub. o 4
4add 1 48| 14fub. 23 16 | 24 add 10 48 | 34 fub. 14 24
g fub. 1z 32 | 15fub. 37 36 | 25 fub. 3 32| 35 fub. 28 44
6 fub. 26 52 |16add 7 12| 26fub. 17 52| 36 add 16 12
ofub. 41 12 |17fub. 7 8 |z27fub. 32 12| 37add 1 g0
8add 3 36| 18{ub. 21 8|28 add 12 36| 38 fub. 12 30
g fub. 10 44 | 19fub. 35 48 | 29 fub. 1 44| 39fub. 26 50
1o fub. 25 40| 20add 9 o jofub. 16 4| 40add 18 o

G Ja-




42 THE UNIVERSAL
Janvary.
o Right Af. | Declina. | Clocks
g -3 ® Place. ceEﬁuﬂ.. tion. bef. @.
2= |
2|3 S.0 M S|D. M S.|D. M 5.|M s
*; a B 10 36 37281 32 37|23 z 51 3Bsg
2| & 11 37 48|282 38 s0l22 57 45| 4 28
3lef 1239 ©|283 45 1|22 52 12| 4 56
sl d 13 40 121284 51 5{2z 46 11| 5 23
51 ¢ 14 41 231285 57 z|22 39 42| § 5O
6l S 15 42 35|287 2 53022 32 46| 6
7l g 16 43 401288 8 37122'25 23| 6 43
gl a 17 44 501289 14 13]22 17 34| 7 ¢
gl & 18 46 71290 19 43|22 9 20| 7 34
o] ¢} 19 47 171291 25 5(22 o 40| 7 359}
: : 20 43 26/292 30 17|21 51 33| 8 24}
2] e 2149 351293 35 20|21 42 1} B 47
13| f 22 50 441204 40 14121 32 4] g 10|
14| g 23 51 511295 44 57|21 21 42| 9 32
15| af 24 52 581206 49 30|21 10 55| 9 54
16| & 25 54 50297 §3 53(20 59 44|10 13
17] ¢ 26 55 t11{298 58 "6|z0 48 9l1o 35
18] 4 27 50 16)/300 2 8|20 36 10l10 53
19| e 28 37 21{301 6 o|z0 23 4811 14
zo| f 29 §8 251302 9 40|20 11 2011 32
21| g & 059 281303 13 gl19 57 53|11 49|
22| a 2 © 301304 16 26{19 44 23|12 6
23| & 3 1311305 19 31119 30 311z 21
24| ¢ 4 2 32(306 22 2519 16 17112 36
251 4 5 331|307 25 6|19 1 4zf12 §ot
26| e 6 4 209|308 27 35|18 46 4613 4}
27| F 7 5 271309 29 5218 31 29 13 16
28| ¢ 8 6 241310 31 57118 15 55113 28}
201 2 9 7 20i311 33 51)17 59 57 13 39
30| b 1o 8151362 35 32017 43 4213 49
3] ¢ P9 1313 36 59117 27 8li3 g
D. | Semi litam @] Hourly Mot | I'rani. Mer, @® Diit. from Earth,
¥ i ' rr ¥ r Milﬁ.
1 6. 23 2 33 o© 2 22 79-630290
P 16 2z 2. 32 8 2, 2 23 79.996410
21 16 Y21 2. 3z« 2 19 &0.172180
i =k T

Fg-



FLANISPHERES.
Fesruary, .

|_=.:, " Rieh 3
] _. Y1 ght Af- | De:lina- | Clocks
S |2 ©' Place. | enfion. tion. |bef Q.
1§ -

<8 & D M S|D. M. 8|D. M. $.\M &
1| d % 12 10 0o|314 38 14|17 10 15148 -
2| e 13 10 50315 39 16|16 §3 3|14 14
3 S 14 11 39{316 40 6[16 35 35/14 21
4l 2 1 12 271317 40 44|16 17 colig 27
514 16 13 14318 41 10115 59 48|14 32
6| & 17 13 591319 41 23|15 41 29/14 36
2] ¢ 18 14 43]320 41 24{15 2z 54|14 40
8| d 19 15 251321 41 12015 4 3|14 43
gl & 20 16 6]322 40 48114 44 57|14 43
1o} f 21 16 45[323 40 12]14 25 37|14 40
g 2z 17 231324 39 24|14 6 3]ig4 46
12| @ 23 18 o325 38 25113 46 15114 45
i3] & 24 18 236|526 37 15|13 26 13|14 44
141 ¢ 25 19 9|3¢7 35 54113 5 57|14 4z
15| 4 26 19 41|328 34 21|12 45 29|14 38
16| ¢ 27 20 11|329 32 37|12 24 49|14 36
A pg 28 20 39330 30 41|12 3 57}i4 32
18 g } 20 21 633t 28 38171 42 53|14 27
19| a ¥ o 21 32{332 26 1g]11 21 39|14 21
20| & 1 21 56333 23 53|11 O 14|14 15
-1 G 2 22 18|334 21 17|10 38 30|14 &
22| d 3 22 38]335 18 31)10 16 54|14 @
23| ¢ 4 22 561330 15 35| 9 54 59|13 52
24| f § 23 131337 12 30| 9 32 50|13 43
251 ¢ 6 23 281338 9 16] 9 10 34|13 34
26| a 723 411339 5 53| B 48 2413 24
27| & B 23 '52]340 2z 21l 8 25 56|13 13
281 ¢ g 24 1]340 58 43| 8 3 20{13 2
£ g 10 24 8|34t 54 53] 8 40 35|12 50
D. | Semi Diam. & | Hourly Mot. | Tranf.Mer. | ©@ Dilt. from Earth,
- - W

i e ;' £ X0, < Miles.

1 16 20 7 "4 1 SR ) 29.8 46800

11 16 18 = 11 & 2 1f 20.99C410
211 3 16 z2_ 3o 8 2. 13 go.1721 80

G

2

43

MARrRcCH,



THE UNIVERSAL

ManrcH.

=g | : Right Af- | Declina- | Clocks
< |3 ©'s Place. celgaﬁun. ton. |bef. @.
21§ |
= E S.D. M.S.|D. M. 5. D. M. s.|M. s.
1| 4 ¥ 11 24 14{342 50 57 7 17 50{12B 38
2| e 12 24 18[343 46 54 © 54 55/12 25
3| f 13 24 20|344 42 44 6 31 54i12 12
4| g 14 24 20(345 38 27° 6 8 48|11 48
5| @ 15 24 181340 34 3 5 45 36/ 11 44
6| & 10 24 14347 20 33] § 22 20|11 30
71 € 17 24 8(348 24 57| 4 59 oj1r 1s
8| 4 18 24 0349 20 15 4 35 36|10 59
9| ¢ 10 23 49[350 15 20| 4 12 10110 44
10/ f 20 23 37|351 10 32| 3 48 40 10 28

e |
1| g 2123 23352 5 34 3 25 7 10 11
12| a 22 23 81353 o 32| 3 2 31| 9 55
13, & 23 23 501353 §5 26| 2 37 53 9 38
14) ¢ 24 22 29354 50 15| 2 14 14| 9 20
31 B 25 227|355 45 2| 15034/ 9 3
o : | |
16 e 26 21 43(356 39 44 1 26 53| 8 45
17 f 27 21 17(357 34 25, ¢+ 3 12| 8 28
18 g 28 20 49358 29 2' 0 39 30| 8 10
19 @ 29 20 19359 23 36| o 15 48| 7 &1

| | North.
20, & " 01947] 018 gl o 7 54| 7 33
ZI| ¢ 1 19 12 1 12 39| © 31 34| 7 14
22 d 218 36| 2 5 Blogs12|6 gb
23| ¢ 31757] 3 136|118 486 37
24 S 41716 356 3| 14223 6 ig
25| & 51634 45030/ 2 555/6 o
26| a 615 49; 5 44 56! 2 29 25| 5§ 41
27, & 715 1 6392l252525‘=z
28| ¢ 814 12 7 33 48] 3 16 16| 5 4
29| d 0 13 2z] 8 28 16 330 36| 4 45
j0; ¢ 10 12 29] Q 22 44] 4 2 52| 4 (26
31 f 1E 11 34| 10 17 13| 4 26 2| 4 8
D. | Semi Diam. @ } Hourly Mot. | Tranf Mer.| @ Dift. from Earth.
¥ ¢ g . i L Miles,
1 16 14 2. 403 311 80.352810
8 6 11 2 20 4 z 10 "~ 8o.570700
21 g 0 z2 28 g e 80.800740

APRIL. I




PA-ANISPHERES

45
APRIL.
5] g = Right Af- | Declina- | Clocks
S |3 ©’s Place. cenfion, tion. bef. ©
=Ly
2|3
=3 8. D M8\ D MS|D MS|M §
lg‘ 9 12 10 37] 11 11 44| 4 49 8| 3Bag
k2] « 13 98l 12 6a7] 5 12 10} 3 131
3| & 4 3 37] 13. 0521 §35 613 13}
4f ¢ 15 7 33| 13 55 29} 5 57 581 2 53
g 4 | 16 6 28| 13 50 8] 6 20 30| 2z 37
6l ¢ 17 ¢ 21| :35.:44 51} 643 17) 2 19
21 f I7 4 t1] 36 39 36] 7 ¢ 48| 2 2
8| g 19 2 50| 17 34 28] 7 28 11} 1 44
g| a 20" 1 46] 18 29 19| 7 o 26]'r 28
10| b 21, 0 31| 19 24 17] 8 12 34} ¥ 11
1| ¢ 21 59 14] 20 1g 18} 8 34 24| O 354
12| d 22 §7 55| 2t 14 24] 8 56 26| o 38
13| # 23 56 34| 2z 6 35] 9 18 8] o 23
141 S 24 55 10| 23 459 939 41|00 7
15| ¢ 25 53 44| 24 © 10l10 1 4§ oA 8
16| @ 26 c2 17| 24 55 37|10 22 18] o 23
171 & 27 o 48] 25 51 10]10 43 21| © 37
18] ¢ 28 49 18| 26 46 48|11 4 14| 0 s3I
19] 4 20 47 45] 27 42 32|11 24 550 1§
20| ¢ ¥ o046 11| 28 38 23111 45 26 1 18
211.f 1 44 34| 29 34 20|12 5 46 1 31
22| g z 42 56] 30 30 23|12 25 54| T 43
23{ a 3 41 15| 31 26 32{12 45 49[ 1 53
241 b 439 33| 322260113 531| 2z 6
ac] ¢ § 37 40] 33 19 16413 2¢ 1| 2z 17
26| d 6 36 4| 34 15 49|13 44 18] 2 27
221 ¢ 7 34 16] 35 12 2614 3 20| 2 37
28| f 8 32 27| 36 9 16]14 22 §| 2 47
29| g 9 30 36| 37 6 10|14 40 44] 2 55
3o’ a 10 28 a3] 38 3 12|14 59 613 4
D. | Semi Diam. @ Hourly Mot.| Tranf Mer.| @ Ditt.trom Earch.
: 44 ' 1" E o Miles,
1 16 5 . 2 P 2 8 81.059940
it 16 3 3, 36 ¥ a5 $1.293220
21 16 o 2. 3£ B 2 10 f1.g16780

Mavy.



46 THE UNIVERSAL
Mav.

=1 & : Right A(- | Declina- |Clocks
S |8 ©'s Place. ceEﬁ{;n_ tion. |after®
= | =

g |3

s |3 £ D. M| D MS|D.MS|\M §
T? B 11 26 46| 39 o 24}15 17 12| A1z

31°¢ 12 24 541 39 57 444'5 35 2| 3 19
{34 13 2z 56] 40 55 12115 52 37] 3 26
{ 4] ¢ 14 20 56) 41 52 47116 9 58| 3 32
15t/ 15 1855 42 50 31}16 29 1] 3" 37
- 6| ¢ 16 16 52| 43 48 24|16 43 49| 3 42}

71 a 17 14 49} 44 45 2617 o 21| 3 47

84 13 12 441 45 44 37017 10 35| 3 &1
] g4 ¢ 19 10 37] 40 42 56}17 32 31| 3 54
iro| 4 20 8 28] 47 41 23017 48 10| 3 7
1r | e 21 6 18] 48 39 59|18 3 31| 3 §9
2] [ 22 4 6] 49 38 43|18 18 34| 4 ©
13 ¢ 23 1531 50 37 36}18 33 19] 4 1
14| @ 23 59 39| 57 36 39118 47 37| 4 2z}
1| & 24 57 24] 52 35 51119 1 84| 4 1
16 « 25 55 71 53 35 L1319 15 431 4 1}
17| d 26 52 491 54 34 38]19 29 12{ 4 of
{":E e 27 59 291 55 34 14119 42 20| 3 58
{19/ 28 48 B} 56 33 59119 55 9] 3 &5
20} ¢ 29 45 46] 57 33 52]20 "7 39/ 3 52z
21| a I 043 221 58 33 53120 19 48| 3 49
22| b 1 40 §81 59 34 3]20 31 35| 3 45
23| ¢ 2 38 32] 60 34 2cl20 43 1| 3 40
24] d 335 5161 34 45120 54 6| 3. 35
251 ¢ 4 33 37| 02 35 18120 4 50| 3 29

|

—— .
{26 f § 31 Bl 63 35 57021 15 32| 3" 23
BT £ 6 28 371 64 36 43{21 25 vz| 3 17|
123 a 7 26 6] 65 37 36|21 34 49| 3" I
29| & 8 23 34] 66 38 37121 44 5| 3 2
130/ ¢ | g 21 of 67 39 46]21 52 ¢8| 2 54
{311 4 10 18 26| 68 41 2]z2 "1 28] 2 46
D. | Semi Diam. @ | Hourly Mos. | Tranf.Mer. | © Dift.from Earth r
T— ' " ' " LI Miles

I 15 58 - T 2 12 81.724120

11 15 55 8 288 2,13 81.910440 i
21 15 54 : 24 e g gE 82.070010

Ju

NE. |
1



PLANISPHERES. 47

Juxe.

Pl 8 X Right A~ | Declina- |Clocks
= o O's Place. r.:r;guﬁmi.. tion. after Q.
£ '_@

=

S| 5 S D.M 8| D M J.E‘.ED. M sy S}

1] e o 11 15 51} 69 42 :q.izz 9 335 :ﬁg?é
2 f z 13 15] 70 43 50422 17 19| 2 28§
3l g 13 10 33| 71 45 222z 24 40| z 18}
4l a i4 8 1] 72 47 oOfzz 31 38| =2 8§
58 & 15 § 23] 73 48 43}22 38 13| 1 g8
61 < 10 2 44| 74 59 3°]22 44 24{ 1 47
vl I 17 © 3| 75 §2 22|22 g0 10 1 37
8] ¢ 7 87 .22F 75 %4 18022 5 32] 1 2%
ol f 18 54 40] 77 56 18123 o 30| 1 14
qol g 19 58 s8] 78 g8 23423 5§ 4] 1 =2
11fa 20.49 15| 80 o 31l23 0 14] o 5o
12§ & 21 46 32] 81 2 42423 13 o] o 38
3] ¢ 22 43 48] Bz 4 56]23 16 20] O 26
14) 4 23 41 4] 83 712423 19 16] o 13}
15{ ¢ 24 38 19| 84 9 30i23 21 48f o 1
16 F 26 35 34] 85 11 gol23 23 55| oBiaj
17l g 26 32 48) 86 14 10]23 25 37| 0 2%
18| a 27 30 87 16 31|23 26 54| o 138
gl b 28 27 15] 88 18 53})23 27 47] © 50
20| ¢ 20 24 28] 89 21 16023 28 15| 1 3
—_—1 . : L
21) 4 g5 0 21 41] go 23 38123 28 13] 1 16
2z)| e 1 18 53] 9t 26 oz23 z7 56 1 29
231 2 16 f 92 28 2523 27 9 1 42
24| g 3 13 17] 93 30 4123 25 s8] 1 §5
25| a 4 10 29| §4 33 0O|l23 24 22] 2 7
:=ﬁ|£‘ § 7 41} 95 35 16]23 22 3r| 2 20
h27] ¢ 6 4 52] 96 37 30|23 19 56| 2 32
28] 4 2 2, 3] 7 30 42]123 17 O] 2 44
2o ¢ 7 §9 14 95 41 griz23 13 524 2 5O
30l F 8 56 26| 99 43 57)23 1013} 3 8
D. | Semt Diam, ®{ Hourly Meot. | Tranf Mer. | @ Difl. from Earth

! " ' 0 Ll Miles.

i 1 5 52 %, 23 % z 10 82.310050
E;l 15 £o 3, &% @ z 1i 82.301670 ;
21 12 s] %, i3 .0 2 18 82 155040

Jury.



43

THE UNIVERSAL

Jury.
~|= d Right Af- | Declina- | Clocks
E | ©'s Place. ccg;ﬁam. tion. bef. ©
=13 S D.M S|D. M S|D. M S |M I
1l g % ¢ 53 37]100 45 56§23 6 10| 3B20
i 10 50 43101 47 §7123 ¥ 42] 3 31
3] & 11 47 59[102 49 §1)22 56 500 3 42
4] ¢ 12 45 10]103 §t 41§22 5t 35] 3 5§53
5| 4 13 42 z2)104 §3 26022 45 561 4 3
61 ¢ 14 39 33105 55 4|22 39 53| 4 13
i U3 15 36 45)106 56 37122 33 26| 4 23
8¢ 16 33 §7[1o7 §8 52z 20 351 4 32
9l a 17 31 10108 59 28§22 19 21] 4 41
10f b 18 28 22{t10 © 44)22 11 45| 4 50
274 1g 25 35111 1 54)22 3 46| 4 58
12] 4 z0 22 48|11z z gBl21 55 241 §  §
1 21 20 24113 3 5502 46 301 5 13
ta} f zz 17 ¥7tig 4 452t 37 32| § 1§
i s 23 14 32)1ig g5 z27)2t 2% 3] § 20
16 a2 24 1t 471116 6 ofz1 18 12 5 31
17| & 25 Bizing 6 26822 8. .of 3" 350
18] ¢ 26 6 15118 6 44]20 57 26| 5§ 41
gl & 27 334|119 6 54120 40 31| 5 45
2c| ¢ 28 ogij1zo O ;6f20 35 14| § 49
zv) I 28 58 gliz1 6 ¢o]20 23 37| § 52
22| ¢ 20 g5 28}122 6 36Q20 11 39| 5 54
23| # . ©os24%i123 6 12019 50 saf 5 &b
24| 0 1 50 2l124 § 4C]190 40 42 § 57
a54 2 47 28l125 5 of19 33 44! § 58
26| 4 3 44 49126 41119 20 27| § 58
27| ¢ 4 42 1vf1z27 35 12119 6 gof 5§ &8
281/ 530351328 2 5318 53 54| 6§ B9
29| g 0 360 59l129 © 49]18 38 39| § 55
oL 7 34 241120 39 23118 24 6] § 53
31| & 8 31 so150 57 4018 9 15 5§ 5O
D. | Senu [ham. @ | Hourly Mot. [ Tranl.Mer. | ® Dift from Earth.
- ] " f " ! i Miles.
1 15 50 3 41D 2 17 82.369710
1 15 50 2 23 .10 z 16 Bz.346220
21 Ll - g F 23 2 2 3k R2.2"48%¢co0 |

Av- |
l




P LANILIS PHE RBE’S,

49
AvgusT.

b : Right Af- | Declina- |Clocks
< |3 @'s Place. ce.fion, tion. bef. ®.
< |§

5% e

= | & 8. D M S| D M S{D. M S.|\M &

Iy« Sl 929 171131 56 5l17 54 7| 5By;
|z2]4 10 26 451132 54 13|17 38 41| 5 43
3| ¢ IT 24 13|133 52 1117 22 ¢8| 5 3B
4| f 12 21 421134 49 59117 6 58| 5 33
518 13 19 121135 47 39110 50 41| § 27
6| a 14 16 441136 45 11§16 34 7| ¢ 20
7] 6 15 14 17[137 42 34|16 17 17| § 13
8| ¢ 16 11 52§138 39 48{16 o 11| 5 6
g| 4 17 9 z¥|139 36 5415 42 50| 4 ¢S
10| ¢ 18 7 4149 33 51|15 25 14] 4 49
nlf 19 4 42141 30 39115 7 23| 4 40
1z £ 20 2 220142 27 19)14 49 17| 4 30
-§ B 10 24143 23 5C) "4 302 57| 4 19
140 6 21 57 44|144 20 13|14 12 24| 4 8
I5| ¢ 2z §5 27|145 16 29113 §3 37( 3 37
16| 4 23 53 12[146 12 37|13 34 37| 3 45
171 ¢ 24 5o 58l147 8 38113 15 24| 3 32
18] f 27 483 45[148 4 31112 55 55| 3 19
9] & 26 46 33149 o 15]12 36 19| 3 6
2c| a 27 4423|149 55 212 16 25| 2z ' 52
21| & 28 42 15|50 §1 23)11 56 26| 2 37
22| ¢ 29 40 g|i151 46 48|11 36 13| 2z 22
23| d m o 38 41152 42 61t 15 48|z 7
L B - 136 1153 37 1810 55 13| 1 g1
25| f 2 33 581154 32 22|10 34 2¥| 1 3%
26| g 3 31 g7{159 29-21 o 13-32| 1 1§
7| = 4 20 58|1560 22 14] 9 52z 26] 1 2
28| & s 28 "1li57 17 21 9 31 18| O 44
i 6 26 sl158 11 44] 9 9 46( 0 27
30 4 2 24 11jigg 6 21) 8483 131 0 9
LU 8 2z 1g}160. o0 54] 8 26 30| oA1o
D. | Semi Diam. ® | Hourly Mot | Tranf.Mer. } @ Dift.from Earth

' " ' 0" ' " Miles

I 15 £3 2 23 7 z I3 82.138860

i 15 54 2 z23 | 2 2 B2 Ez.ﬂs.q.?,;?!j

21 15 eh F 24 B 2 10 81.867510

H See-
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SEPTEMBER.
| 2 2 Right Af- | Dtclina- | Clocks §
© El O Place. crgnﬁun. tion. |after&
s|&
E i
= E $. D. M S| D. M.S.\D. M. 8|M. 8.
1| f "R 9 20 29160 55 22| 8 4 39| oAz8
z| g 10 18 40{161 49 46| 7 42 42| o 47
3| a 1t 16 53162 44 6] 7 20 38| 1 6}
4| & 12 15 9|163 38 23| 6 ¢8 25| 1 26
5] ¢ 13 13 26[164 32 37| 6 36 | 1 46]
6| d T4 11 441165 26 46| 6 13 39| 2 6}
7] e 15 10 41166 20 52| 5 51 7| 2 26
8| f 16 8 26(167 14 55| 5 28 29| 2 46}
91 8 17 650168 8571 5 545/ 3 6}
‘10| a 18 5160169 2z 57| 4 42 56| 3 27(
}—l ma—s
b 19 3 44169 56 54| 4 20 2| 3 47
121 & 20 2 14/170 50 50| 3 57 4| 4 8
13| d 21 O 451171 44 44| 3 34 2| 4 29
14| ¢ 2z 59 18{172 38 37| 3 %0 55| 4 350
151 f 22 §7 53(173 32 30| z 47 45| § 1
16| g 23 56 31;:'[;4. 26 23| 2z 24 32| g 3zr
17| a 24 55 10|175 20 17| 2 1 16 g 53
18| & 25 53 s2f176 14 11| 1 37 58 14
19} ¢ 265=3sr??3§=l+3?635
20| d 27 51 200178 1 38| o 51 15| 6 56
21| e 28 50 8178 55 54| 0 27 51| 2 16
22 f 29 48 571179 49 52| © 4 250 7 37
_ South. | .
2312 047 49|180 43 52| o 19 2} 7 38
12414 | 1 46 431181 37 53| 0 42 30| 8 18
25| & 2 45 38|182 31 56| 1 5 57| 8 38
26| ¢ 3 44 350183 26 2 1 29 24| 8 58
7| 4 4 43 35{184 z0 12| 1 52 50, g 18
8] e 5 4% 37]1185 14 26| 2 16 5| 9 38
29| f 6 41 41|186 8 43| 2z 39 40} 9 57
ol g | 740471187 3 31 3 3 4li0 16
D. | Semi Diam. @ Hourly Mot.|Tran{ Mer. | © Dift.from Earth,
i I o A Miles.
1 g 38 e 25 & 2 g 81.6552
i 16 2 26 a] a2 B 8:.413632
j2! 16 2 27 0 2 9 81.212220

-
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: OcTOBER.

= Right Af. | Declina. | Clocks
i-‘& 3 © Place. cenfion, tion. after@.
{aiz
b

-l S. D M S|D. M §|D M §.|M &
i' 1| @ & 8 39 551187 57.28] 3 20 25|10A35
12|¢6] 9 39 5188 51 571 3 49 43|10 54
3| ¢ 10 38 17/189 46 31§ 4 12 59|11 12
144 11 37 31[190 4t 10 4 36 12|11 30
15|° 12 36 47[191 35 55| 4 59 22|11 47
:61" 13 36 51192 30 45| 5 22 28|12 4
1 7|2 M 35 20179325 4%1 S 45 30417 2]
8| a 15 34 49/194 20 44| 6 8 28|12 37
19(¢ 16 34 13/195 15 55| 6 31 20{12 §3
1of ¢ 17 33 40196 11 12} 6 54 S§l13 9
4 18 33 9|197 6 36] 7 16 sol13 24
12| ¢ 19 32 490|198 ‘2 8| 7 3¢ 26{13 18
{13 7| 20 32 13[198 §7 48] 8 1 55(13 §2f
4] ¢ 21 31 48|199 §3 35| 8 24 18(14 51
15| a 22 31 25(200 49 31| 8 46 35|14 18
{116 & 23 31 4201 85 35| 9 B 43|14 30|
171 ¢ 24 30 45(202 41 48| 9 30 43|14 42
18| 4 25 30 28{203 38 ie] 9 52 3514 §3
19| e 26 30 13|204 34 42|10 14 1G}15 3|
20 f 27 30 1205 31 25}10 35 53|15 13
21| ¢ 28 29 51200 28 17|10 57 18|15 22
22| a | 29 29 42|207 25 ig|11 18 33|15 730
23] b m O 29 35/208 22 31|11 39 38f15 38
24| ¢ 1 29 30(209 19 53112 © 33)15 45
25| 4 2 29 27|210 17 25)12 21 16f15 §2
20] ¢ 3 29 26|211 15 Ql1z 41 47)15 §7
27| f 429 27|21z 13 s§|13 2z 7[16 2
28] ¢ § 29 30|213 11 12(13 22 1§ 6 6
291 a 6 29 3;/214 9 31]|13 42 10]16 ¢
jol b 7 29 42215 8 1irg 1 5116 12
AEFR 8 29 s1{216 6 43|14 2119116 14
D | Semi Diam. @ | Hourly Mot.| Trant.Mer. | ® Dift. from Earth,
’ " L rr ! " METES.

1 1 : 27/ 9] z2 9 8o.578130

1 16 9 $ ‘82, 9 z 10 80 743230

21 . B z g3 b 2 12 fo.515020

H 2 No-
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i - Novemser.,
~ E; 5 ks Righ: Af- | Declina- | Clocks
E_ 3 O's Place. cenfion. tion, after ©.
ElY — y
=3 § D.M 5.\ D A §ID M S|a &
1| d m 930 1f217 5 35|14 40 43 16 Arg
2] e 10 30 141218 4 42)14 49 44]16 15
31.f 11 30 254219 4 ofi5 18 1g]16 14
41 £ 12 30 444222 3 31|15 36 49)16 13
514 3 31 -z213z1 3 t4]15 5% 415 1o
6] & 4 31 22222 3 10016 13 3|16 <
71 ¢ 15 3t 431223 3 18116 30 46[16 3
8] 4 16 32 61224 3 38|16 48 12]15 g9
9l 7 32 3hpass 4 1311y ¢ 3QAE g3
o] f 18 32 580226 4 g59}17 22 12|15 46
1if g 19 33 261227 5 26017 38 45|15 39
12| & 20 33 56228 7 s6l1y 55 ofi1g 37
131 & 21 34 281220 8 2818 10 55|15 22
4] ¢ 22 35 11230 10 1018 26 31|15 12
15] 4 23 35 360231 12 36[18 41 49f15 1
16} e 24 36 120232 14 6|18 56 47|14 49
i7 25 36 500233 15 22|19 11 24114 37
18 ¢ 26 37 30l234 18 sol1g 25 40l14 24
H'9) @ 27 38 11 235 21 3cl19 39 3514 10
12| & 28 38 551236 24 22019 53 “gl13 s5
=1 ——— s
j21] ¢ 29 30 363237 27 2xlz0 6 21|13 39
2z1 4 L © 40 2:1]238 30 44120 19 11§13 22
231 ¢ ' 41 51239 3¢ 13120 31 38}13 s
24| f 2 41 561240 37 sal20 43 42112 47
125| £ 3 42 45241 1 45120 g5 23]12 28
| ok g 4 43351242 45 47[21 6 41|12 @
§27 5 44 271243 50 1121 17 3411 48
NJS ¢ 6 45 30]244 54 25121 28 3|11 27
|29 4 7 46 144245 58 50)21 38 Bl1x 6
130] ¢ 847 100247 3 44l21 19 48|10 43
.il E: Semi Diam. @ | Hourly Mot, Iranﬁi'l.-If:r. @ Dift. from Earth.]-
i i i = - " ' ! r M”EE. B
¢ 16 14 2 ‘304 & 2 14 o.281530
11 16 7 £ .30 2 2 17 go.090370
;Hﬂ I 16 19148 3108 2 19 79.926750

De-




PEANISPHERES:

53
DecemeeR.

P;f -2 - Right Af- | Declina- | Clocks
{ E S £ Etaee, cenlion, tion. |after@®.
=3 § DM §|D. "M S|D. M S |M. S

1l.f 2 948 7{248 8 40]z21 57 3{i10Az20

2l g 10 49 5249 13 46§22 5 52| 9 b

1| @ 3] 260 18 5922 14 15| 9 32
4] & 12 §1  2]251 24 20422 22 13| 9 7

51 ¢ 13 52 21252 29 49122 29 45| 8 4z
6|4 14 53 3|253 35 3]22 3651 8 b
7| e 15 54 5354 4! 5122 43 301 7 50

gl F 16 55 8Bl255 47 8B)22 49 42| 7 23
9] & 17 §6 12|256 53 12]22 55 27| 6 56
1c| a 18 g7 170257 §9 17]23 © 44) 6 28
i .

| é 19 §8 221259 § 20]23 5. 341 6 o
il e zo0 §9 28]200 11 36)23 g 57| 5 31
15 4 28 O 34130017 £o02s 153 521 5§ 73
14 ¢ 23 1 41262 24 32]23 17.19| 4 34
15| £ 24 2 49]263 30 52]23 20 18] 4 41
F — - T

16| ¢ 25 3 58|204 37 25]23 22 49| 3 351
17| a 26 5 7]265 44 'of23 24 52|1'3 5
18] & 27 6 17 266 50 38§23 26 26 2 35
ig| ¢ 28 7 27207 57 18)23 27 32| 2
20| 4 20 8 3702690 3 59)z23 28 10} 1 35
211 ¢ W © 9 48]270 10 41]23 28 z0f 1 3
2zl f 1 10 gofz7t 17 23Q23 28 1] o 35
23l & 2 12 10§272 24 423 27 14} 0 4
24| a2 3 13 211273 30 4523 25 50] oB26
25| & 4 14 338274 37 25]23 24 15] © 356
26| « § 15 450275 44 3]23 22 3{ t 25
27| 4 6 16 574276 50 38)23 19 23! 1 &%
28] & 7 18 gf277 57 11]2 16 15f 2 =28
91 f 8 19 21279 3 41]23 1z 39} 2 §4
<L 4 9 20 33}240 10 7]23 8 35] 3 23
31 #F 10 21 4% 281 16 20123 4 il 3 z
D. | Semi Ij;am ® | Hourly Mot. | Trani.Mer. | @ Diit. from Earth.

P T P " ' " Miles.

. 16 21 3¢ AR 4 T 70,7047 20

11 16 22 20 B 4 : 22 »q.700760

z1 16 23 2 .53 o 3 2% -0.643250

72, 4
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72..41 ABL E, fhewing the Variation of the Sun’s Declination,
to every Hour, or 15 Degrees of Longitude from the Meri-
dian of London, bis daily Variation being known.

Hours and Degrees of Longitude, Eaft or Welt, from the Me-

ridian of London,
=etr|2f3l4]ls5|6]| 7| 8|9 |10]11]12

Qg 105 3:} ;3 60 75(90|105/120(135]150]165| 180

min. jor {m.m.m. im o m. | m. | m. | m. | m. | m.

a¥ | v el oY A
3 .t L] S HE A
4 1 1}l 5 Pt et it s
2 ¥} 1 1} slhe 2 e el g
6 rfrfap gz | s (2 2 3 fosl
vi ot 1y 22 | 3 113k 21 2
: 8 Wil Il 2l 32 T T i3 3 408
9 M Ar1r 28t 213 (138 4. Bl
10 3l 2} 2] 27 23" 3 3 4 A 5 5
11 B2 2L 2L 3003 1 4 S B ES 35
12 11212021 313(4|415|5]1]6
13 11 2{ 2! 31 314144515 ]6]6
14f 1) 11 24 2| 31 31 4155|667
150 1} 1421 2| 3414 |5]646]7]|7
16101 11 2) 313141556778
17( 1| 1/ 2| 3| 4| 4| 5|6 |6|7|8]S8
18 1f 11 21 31 4|4/ 5|617|7|8]9
19f 1f 2| 2| 3/ 4/ 5/ 6678|909
20 1| 2| 2| 3| 4| 5/ 6| 6] 7189 |10
21| 1] 2} 31 31 4/ 51 6} 718 |9 {10 |10
22| 1] 2| 3] 4] 5/ 5/ 6] 7| 8| 9 |10 |11
gal 1} 21 38 41 51 ®. 7 18 1 9 |10 }ir |1z
24] 1| 2| 3{ 4] 5[ 6] 7] 81 9 |rofrr |12 | |
73. 4]
|
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23. A TasLE, fbeving the Dip of Horizon tg 5o Feet Height abowe the Surface of
the Earth and Sea. Alfo the Refraltion of the dtmofpbere from the Horizon tu the
Zenith, for the Parallel of London and the Torrid Zone.

Feet.| Dip. [Alt.| R.Lond. |R. Equat. || Alt. |R.Lond |R. Equat.
r vl DI ™M S| M S D) M S| M S
11 BT 6) s a5l 27 o || 41|l 1 2| o s
2i1 361 4| 23 | 20 31 2 A0 'O 4o
31t 58| 2] 17 8| 15 53 |} 43] o 58] o 48
412 161 ol 13 20| 12 25 || 44| o 36| o 46
51233 4f 10 48| 10 5 Y 45| o 54 o -44
6|z 47 el "o af 8 B 48 o 2] o 42
13921 6} 7 &1 7 40 47] © se|l o 41
813 13 21 6 471 6 5 Il 43| o 48] o 4o
913 24) 8] 6 o] 3 21 49l © 4710 39
RISl ol 5 #3f 4 go-Rugcl o 45| o 38
12(3 56| 4o 4 52| 4 20 | 51| o 44 o 36
Ig £ 351 uf & 270 3 54 H 521 o 42| o 3
1914 351 12] 4 s8] 3 3v Wl 53] © 40| o 33
1814 491 13| 3 47| 3 14 || 54| o 39| o 32
2015 5| 14| 3 31| 2 59 |l 55| o 38 o 31
2215 29| 3¢l 3 I} 2 47 )} 95 o -36] © 30
e ISR S LR B
2615 48 171 2 s3] 2 26 Y 58} o 34] o 28
28 6 1 18 2 43 2 ]?‘ 59 0 32 o 7
el e=l 19l 2 mp 2 10} GOl EEe 2] O 2
306 13 61| o 30| o 23
3210 25| 01 2 26| 2 3 ||— |——
346 38| 5, z 18] I 57 62| o : 0 24
3616 49| 550 2 11| 1 31 63| o 27| o 23
3817 o 23] 2 ] Y 4% gq. o 26| o zz
Ton i I I 1 I 0o 2 a 21
407 11 4 39 : 5155 o zi o 20
497 Q1 ael 1 s4f 1 36
4417.33| 26 I 49 P 31 o9l o 231 o 19
4017 42 z7] 1 44] 127 68! o 22| o 18
4817 52| 8| 40} ¥ 24 Ogl o 331} @ I
50[8 2 29/ 1 g6] t 20 70f «© 20| © 10
: gof ‘I 32} ¥ 17 adtl-o Ak 9 1%
31 1 28 P 14 741 O 16| o 13
321 t asf I 1O 70 o 14| O 12
338 ¥ a2l ¢ § 81 o 1z} 9 10
S48 p gl iy 8 B8of o 10/ o 8
ssloF-36] ‘¢ 4 g2y o8 9 b
36§ 1 13 ¥ 2] 84 o 6f o 5
a0 ME S RIRE SR 46l o 44-+0 3
38 r 4} ‘o €8 gt o - 2t 0 2
361 & O] o §5 go] © of o- ©
4C 1 4 0 §3
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Month.

From | Fan. I»u.__.m. Mar, | April. May Fune. | Fuly. | Auguft. | Sepe. | Oltober. | Now. Dec.
[ Feb. m__ra‘..ﬁhﬁ. 28 | April mn_ﬂ_@_ 30| Fune 31| Fuly 30|Aug. 31 Sept. 31|0&. 30|Now. 31)Lec. 30| Fan. 31
Mar. 5q| April ol May 61| Fume 61| Fuly 61| Auz. 61|Sepz. 62 O&. 61|New. B2 Dee. 61| Tan. 61 |Feb. G2
Apr. go .hﬂﬁ_ 8g Fune 9z | Fuly Q1| Aug. qz|Sept. o2 0. 92 New. g2|Dec. q1]|Fan. g2 Feb, qx|Mar. go
erﬁ_l_:uum ME.E Fuly 122! dug 122 Sepr. 123 Ofts 122 | Now 123 | Dec. 122 | Fan. 122| Feb. 123 | Mar.120 | dpr. 121
Funexgr| Fuly 15 | Aug. 153 | Sept. 153 (0. 153 Now.153 | Dec. 153! Fan. 153 | Feb. 153\ Mar.ast| dpr. 151 | May 151
To < Fuky 181 M_m.m, 181 _Hu,.lnho._.. _mﬂﬂﬂm. 183 | Now.184 | Dec. 183 | Fan. 184 Feb. 184 | Mar.281) Apr. 182 | May 181 | Fune 182
Aup, 212|Sepe. 21208, 214 Now.214| Dec. 214| Fan. 14| Feb. 215 Mar.212|Apr. 212({May 212 | Jure 212 | Fuly 212
Sept. 243|0&. 242| Now.245| Dec. wf_.._.ﬂna. 245 | Feb. 245 | Mar.243 Apr. 243 | May 242| June 243 | Tuly 242 | dug. 243
O&. 293 | Now.273|Dec. 275| Fan. 275 Feb. 276\ Mar.2731 Apr. 274 May 273 | June 273| July 273 | Aug. 273 |Sept. 274
Now 304 | Dec. 303 mu.mcm Feb. 305 | Mar.304| 4pr. 304|May 304 Funego04| Fuby 303| Aug. 304 | Sept. 304|0&. 304
Dec. 334| Far. 334 | Feb. 337 | Mar.334)dpr. 335 | May 334| June 335 | July 334| Aug- 334|Sept. 335|0&. 334 Now 335
[ Fan. 3651 Feb. 365 Mar.365| dpr. 365\ May 365 | Fune 365| Fuly 365 | deg. 365 |Sept, 365 0. 365 | Now.365| Dee 365
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i!fn A TaBLE, fhewing the Gregorian Sunday Letters far thefe

_ Years, vizZ.
y Sund. Sund. Sun
po - Y. Lerteg. Xis, L‘ettr?s’. Yrs. Lettﬁ. |
I7b0, K E  f18o1 D 18421 B
. 1761 D 18a2] i C 1843 A -
: 1762 C 1803 B 1844] GF
17631 B 1804 AG 1845 E
1764/ A G Ji18os| F 1846 D
i1 R 1805 E 1847 C
1766 E 18c7] D 18481 B A
1767 D 18d8| CB 1849 G
1768, CB 1839 A 1850 F
1769] A 1810] G 1851 E
1770 G 1811 oo trseal DG
- 1771 F 1812y ED 1853 B
 l17721 ED 1813 C 1854 A
1773 C 18r4] B 1855 G
1774| B 181s] A 1856] FE }
17751 " A 1816| GF 18571 D
1776| G F 1817 E 1858 3
Friats X 1818 D 1859 B
1778 D 1819] C 1860 AG
1779 C 13200 BA 1861 F
| 1780 BA 1821 G 1862 E
¥ i 1781 G 1822 F 1863 D
- 1782 F 1823 E 1564 CB
o bk N 18241 DC iB6s| A
1784 DC 1825 B 1866 G
1785 B 1826 A 1867 F ;
11786 A 1827 G 1868] ED
1787 G 18281 - F E 1869} C
1788 F E 1829 D 1870 B
s 178¢gf D 1830 C 1871 A
il 1790 € 1831 B 1872 Gl
oy 1791 B . 18321 AG 1877 E i
s 17921 AG 1813 3 1874 D
11793 ) 1834 E 11875 C
- L1794 E 1835 b8 iI&?{: B A
X795 D 1836| CB 1877 G
1796| - CB 1827 A jiﬂ;rﬁ F
1797 A 1818 G 1879 E,
798| G 1829 F 1880 DC
. - P17gg)isF - o180l ED . #1881} ¢ B. l
\, 1|TBED E 11841/ C {1882 A
ad if .
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77. 4 TABLE of the fixed Holy-days,
tbroughout the 1ear.

THE UNIVERS &L

and remarkable Day

JANUARY, xxxi Days.

APRIL; xxx Days.

1 Circumcifion

4 Sir Ifaac Newt bo. 164z, N S.
5 Old Chriftmas Day

6 Tawelfth-Day, or Epiphany

8 Lucian, Anno 307

10 Princefs Elizabeth born 1740
13 Hillary, 357

15 Exchequer opens

18 Prifca, 45

20 Fabian, 353. O&. Hill. 17et. |
21 Agnes, jo4

2z Vincent, 304

23 Hillary Term begins

25 Converfior of St. Faul

27 Quind. Hill. 2 Return

30 K.Cha. 1. Mart. 1648.9, 0.8,

FEBRUARY, xxviii Days.

2 Parif. or Cand. Day

3 Blaize. g Retorn

§ Agatha, 252

9 Oé&. Purif. 4 r.

1z Hillary Term ends

13 Old Candlemas Day
»3 Valentine, 45

24 Matthias

28 Hare-hunting ¢oes oaut.

MARCH, xxxi Days.

r David

2z Chad.

5 Prfs. Mary of Hefle born 1722,
7 Perpet. Maur. 252

12 Gregory, Go4

17 St. Patrick

18 Edward King of Weft Saxony

rg Prile Louifa Ann b. 1749. Jofeph -

Cuthbert. Day and Naght equal

31 Benedict, 542

25 Annunciation, Pr. Edward born
1739. 3ft Quarter Day.

' 27 Viétory of Cul. 1746.

1 All Fools Day

3 Rich. B. of Chich. 1218

4 Ambrofe

5 Old Lady Day

19 Alphege, 1006

23 St. George

25 St. Mark

26 Duke of Cumberland b. 1721

MAY, xxxi Days.

1 Philip and “Fames

3 Invention of the Crofs

6 St. John ante Port. Lat. g8
19 Dunitan, ¢88§ ,
24 Prince Fred. William b. 1750
26 Auguitine, 566. 1 Return
27 Ven. Bede, 673

209 King Charles 11. Nat. & Reflor.

=

JUNE, xxx Days.

rEE

1 Nicom. 41

4 Geo. Prince Wales born 1728

5 Boniface, 723

to Princefs Amelia born 1717

¥t Barnaba:, 5o

17 St. Alban

20 T'ran{. of Edward K. of W, Sax.

2z King George 11. Inaug.

a4 Nat.St. Jobn Bapt, 2 Quar. Day

29 §t. Peter,; 68

30 Buck-hunting comes in, and
continues till Holy Reod.

JULY, xxxi Days.

. - —
z Vifitation of the Virgin M
3 Dies Comitior 6
4 Tranf, St. Mart,
5 Old Midfummer Day
7 The. a Becket

X5 Swithiny
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15 Sawithin, 862

3o Marg. 243

2z Mary Magdalen, 84. Prfs.
Carolina and Matilda b. 1751,
Magdalen College Eleétion.

25 St. Fames, 42

26 Ann

30 Dog Days begin.

AUGUST, xxxi Days..

-1 Lammas Day

6 Transfiguration

7 Name of Jefus

10 St. Laurence, 2359
&1 Princefs Augulta born 1737
15 Afflumption
‘21 Athanafius
- 24 St. Bartholomeaw, 73
28 Auftin, g32

29 Beheading of St. John Baptift.

SEPTEMBER, xxx Days.

1 Giles, 750
z Lcndnnsburnt 1666, O, S,
7 Enurchus, 374
Dog Days end
8 Nat. of the blefled Virgin Mary
14 Exal. of the Crofs
17 Lambert, 733
~ 21 8¢ Matthew, go
22 Equal Day and Night
- 26 Cyprian, 288
28 Sheriff of London fworn
29 §t. Michael. 3d Quarter Day.
. Hare-hunting comes in, and
lafks till the End of February
- 30, Jerom, 420.

' OCTOBER, xxxi Days.

1 Remigius,

6 St Fagith., f;?

g St. Dennis

1o Old Michaelmas

13 Tranf of K. Ed. Conf. 1165 -
15 Etheldred V.

48 St Luke

22 King Georze II. crowned, 17:7
25 Crifpin

28 8¢, dimon aid Jude, (4.

—

NOVEMBER, xxx Days,

1 Al Saixts
2 All Souls
Eleftion at all Souls Col, Oxen
Cras. anim. 1 Return
5 Gunpowder Treaf. 1605, O. S.
6 Leonard, 456, Michaelma. Term
begins :
2 Prince Henry Frederick, born

1745

8 Ld Mayor fworn at Weltminfter

g King George II. born 1683, N.
S. Birth-Day kept the 10th,
Lord Mayor's Feaft-day, Lon-
don '

11 St. Martin, 397

12 Cras Mart. 2 Return

13 Britius, 412

15 Machutus, goo

17 Hugh, 1200

19 Ottab. Mart. 3 Return

20 Edmund, 871

22 Cicilia, 225, Old Michaclmas
Day

23 Clem. 92

25 Prince William Henry, born
1743
.anﬁ. Mart, 4 Ret. Catherine

28 Michaelmas Term ends

30 8t. dndrew
Princefs Dowager of Wales, b.

1719.

2d H 2

DECEMBER, xxxi Days.

4 Barbary

6 Nicholas, 342

8 Concept. blefled Virgin Mary
13 Luc}-

16 O Sapientia

21 St. Thomas, 35

Shorteft Day
25 Chrifimas-Day. 4 Quarter-Day
Fox-hunting comes in,
lafts till Lady-day
26 Se. S.rzphn

27 8¢, JFobn the Evangelift
28 Holy Tunocents
31 Sylvefter, Conf. 335.

28. 4
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-

v8. A Tasve of New and Full Maons.
Ao 1766,

[ =

Anmmo 1760, Anmo 1762, ¢ || | iAmno 1?64

F. Jan. 2 4 AJF. Fam 11 1o M.|N. Tan. 3 1oM.IN. Fan. 31 1 M.
NoFan 18 6M.IN. Jan. 25 4M|F. Far. 19 1 M.E. Fan. 26 1 M.
F. Feb. v 6MIF. Feb. 8 8-AIN.Feb, 2 1M.IN.Feb. g Nonn.
N.Feb: 16 8 AN.Feb 25 11 AfF. Feb. 17 1 A|F. Feb. 24 7.A.°
BeMar. 1 g AJF. Mar.to 7 M|N. Mar. 2 5 A.JN. Mar, 10 10 A, .
N. Mar. 17 EM N. Mar. 25 4 A|F. Mar.17 MidnF. Mar. 26 11 M.
EoMar.31 vMI[F.4pr. 8 ¢ AIN.4pr. 1 10M.IN.4pr. g 10M
N.4r. 15 5 AIN. £r. 24 6M|F. Apr. 16 9MIF. Apr. 24 Midp,
B dir. 20 OMJE. May 8 4M|[N.May 1 3 AIN.May 8 11 A,
NiMay 15 vMIN: Map23 4 A|F. May 15 5 AJF, May 24 10 M.
Edday 2g 9 A|F. Fune 6 ¢ AN. May 30 AIN. June 7 Ngon.
M Tune 130, EM N Fume 20 1 ME. Fane 1 idn |F. Jure 22 5.A.
F. Fure 28 Noon |F. }'m"v 6 g A. N. Fune zg oM.IN. Fuly 7 2M.
N.Fuly 12 3 AN, Fuly 20 B:AF. Fuly 13 gM.|F. Fauly 22 1 M.~

F. July 28 v MJIF. dug. 4 8 AIN. Fuly 28 g ADN.dug, (5. 6.A.
N.Aug. 1t t MIN.Aup 19 4 AF. Aug. 11 6 A|F. dug. 20, 7M.

F. Aug. 26 1 A|F. Sepr. . 3 Noon [N, Hug. 27 - 7 MUIN, Sepe, 3 qM.
N 8¢, 9 NoonN.Sept. 17 Midn |F. Sepr. 10 9 M.|F. Sgpt. 18 3 A..
F. Sepr. s A AMUAF. 08, 3 4MIN.Sepr. 25 ¢AIN.O& 4 1 M.
N.O2 g -2MIN.O& 17 oM.[F. O&. - g 10 AJF. 084 18 2M.
BooOa. 28 tiMF. Now. 1 §AIN.OZ 25 2M|N. New. 2 2 A.
N.Now, 7 2 AIN.Now. 15 o A[F. Now. 8 4.A|F, Now 16 3 A,
F. Now. 22 g AlF. Now. 31 11 MIN. Now. 23 1 AN, Dee. 2 5 M.
BioDee, 7' AN, Dee. 15 11 MJF. Pec. 8 Noon [F, Dec. 16 gﬂl.
F. Dec 22 gM|F. Lge, 31 Midn|N.Dze. 22 11 AN. Dec. 21 5 AL
el A 7B o v Huno 1763, | dwmo 1965 . Anmno 1767.

N. Fana' 6 i@WLAN; Far. 14 g MAF. Fan. 57 6 MAF, Fan. 15 M. .
F, Jan. 20 0 AFE: Fan. 29 Noon {N. Fen. 21 11 M [N, Fen. 30 3 M,
N Jeb. g0 3MiN Fes. 12 10 AJF, Feb, 5 vuAF. Feb. 13 8 Al
F. Feb. 19 6M|F. Feb. 27 11 AIN. Feb. 19 11 AN, Feb. 28 1 A.
NoMar. 67 AIN.Mar. 14 5 AIF. Mar. 7 1 AJF. Mar. 15 3 A,
F. Mar.zo. 7 AF. Mar.29. 8 M|N. Mar. 21 1 A.IN. Mari29 gA.
Wodpr. g BMAN. Apr. 13 1oMIF. Ar, 6 JMIP. dpr. 14 7M.
F. Apr. 19 8M.IF. 4r. 29 4 AN, Apr. 20 4 MJIN. Apr. 29 gM.
N.My 4 O6A5IN.Miy x3° aM|F. May 5 10M|F. May 33 gsA.
Fodday a8 AEC May 27. 1 MIN. May 19 8 A N. May 29 7. A,
N, Juve 3 1MIN. Fune 11 -2 A |F. Fure 3 5 AIF. w12 8M.
E. Jane 17 1 A g June 25 13 MAN. Fawe 18 31 M.IN. Fune 267 M.
N. July 2z SMIN.Faly voMidn|F. Fuy 2 Midn{F. Fub 11 ”5 A,
F. Tuiy. 17 & L ?rj.lq, 11 ;"‘J-.N.:?ni}r 13 2 M.IN. Judy 25 - 8.
W gl 33 ;.ﬂh N. J-!-g g :8MIF, Auz, 1 2 MIF. A 1Q.$1-Mi
s sg. J:g'n?ﬁ Foodug'23 1 AIN.Aug. 16 4 AJN. Aug. 24 Noon.
N, Aug, 28l BN Septa iy 5 AdF. Aiz. 5074 Ai|F, Sept. 8i1oM.
F. ﬁ‘f;;r 14 ‘1o M. F. Sept. 22 dx MIN, Sf;.r. 15 4 M.AN. Sept. 23 4M,
N. 8t faBg1eNL N, O, 7 (3 BLAE Ser. 29 3 MUF. O&0 77 gaA,
!*.L’?' 3 11 AgE. 08, 21 30 AIN. 02! s s AN, Q& 23 oA
N. 0z, z&:d‘ﬂ N, Mo | 5 soMIr. 04, 28 6 AF. New. 6, E.M
¥, v 3L 8 MAF Now, 21 4 AQN. Now, 33 4 MAN, New.2g 24,
N Miara6 2 AN, De. 4 o AP New.37 M |F. Dic. s 3 AS|
W 5 E‘r. 11 11 AJF, De, 20, GM.IN. Dec. 12 3 A | . De, 21 4M
NDE. 2p 8 M o s ""IF,I Dec, 27 (M, ' 4




. e e g

PLANISPHERES. "

61

79 A TABLE, ﬂf‘?ﬂiﬂg bow many Hours and Minutes the

- Moon. is paft the Meridian, when it is high Water af
wthe following Places, viz. '
| H. M.
S W L

g

& &rdtep_ .
St. Andrews
miterdam

“Armentiers

Abroth
Antwerp

rchangel
Abermorich
Amazon river
Aldborough
Beach
Bajadnr (Barbary)
Blacktail Beacon'
Blacknefs
Bell Ifle
Berwick
Bluet without
Britain fouth coaft
Bifcay coaft

urdeaux river
Buchanefs
Bona Efperance
Brelt ~
Bafs without
Bridlington
Bourdeaux R, within
Brovage without

Bultimore

Bree-found
Blackney
Briftol
Briflol-key

‘SDONOR B LW WLWLI W W W WN - = 0 0 00 DO WL N

15,
0

Ve

Bridgwater 7 20
Cape Blanco 9 45
Bulloign 10 30
C. Cautin (Barbary) o o
| Calice without 3 10
Camfere 1. .76
Coquet | 3O
| Cork in Ireland 4 30
Cape-clear, Ireland 4 30
Caldy g o
Carnarven-ba I
Cromer 4 g g
Cafkets without 8- 16
{ C.Sierre-lionGuiney 8 1g
Chambernefs 9 4§
Cows 10 10
Caen in the Fofs 10 30
Calice-road 10 30
Calfhot & Sy -
Dunkirk o
Dover-port 0" 0
Port Defire, Americao o
Downs G
Dundee 2 14
Dénby 2" 13
Dort 3.
Dunbar 4 30
Dungarven 4 130
Dartmouth é 15
St. David’s-head o
Dablin, Ireland ] ‘1
Diep 9 45

Dun-



62

H. M.
Dunwick 0 43
Dover 10 30
Elder & 0
Elve o o
Enchuyfen 9. :9
Idam i “30
Edinburgh 4. .30
Egmon 4 30
Exwater 7 36
Entranceofthe Emes 7 30
Flofhing 0 4§
Finmark-coaft I 3©
Fountnay without 2 75
Flamborough-head 7 o
Fair Ifle 2 8
Frith 2.8
Falmouth 4 30
Foy 513
Foulnefs 6 453
Friefland-coaft L
Florida, Carolina 7 30
Forcland N.and 8, g 43
Gibraltar-road o B
Guernfey O 45
Goree L. 8
Gravefend ol < 28
Gafcoin TR
Groy 3., .0
Gorend P
Hever . o
Hern 0. M
Holy Ifland [..3°
Hartlepool 2.4
Humber without 4 30
Hull 6 o

6

Hamborough

THE UNIVERSAL

H. M.
Hague 8 15
Harwich 10 130
St. Helens 10 30
Jutland Iles O i
Ireland W. coaft - o
Ireland fouthcoalt 5 135
John de Luce 10 30
Kentith Knock Q..
Killiars R
Kinfale, Ireland 4 30
Kilduyn 7 30
Lifbon 2 1.8
St. Lucas 2 1§
London 2 .08
Leith 4 30
Lawrenefs 4 39
Lyn without £ I8
Lundey €. 14
Lyn 6 ©
Lanion 6 45
Landfend g 30
Lam-bay 15
Leoftaff 9 45
Lenow 9 45
Maxe within O 45
Malden O 45§
St. Mark 2. 18
St. Matthew point 3 435
Mount’s-bay 4 30
Milford £ 1§
Moonlefs ¢ Ia
St. Maloes § 1%
Magnes-found 8 15
Ifle of Man 0 8
Marget-road 11 15
Newport(lle-wight)o o

Nore
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H. M.

Nore weft-end o o©
North C, Maggero 3 o
Nantz-river without 3 ©
Newcaltle g ag
St.Nicholas, Ruffia 6 45
Normandy coaft 10 30
- Orkoeys 3 6
Orwel 9  ©
Orfordnefs 9 45§
Portfmouth ' ©
Poictou S, coaft g -0
Pens 2, ©
Porthus 3 . ©
, Pﬂrthgal coaft 20
Plymouth G o
St. Powls g {ib
Podefemfk, Ruffia 6 45
Portland 8 15
Peterport 34 1k
Picardy coalt 10 30
Quinborough  JREE
Quebec Canada 6 ©
Rebdan 0 45
Rochefter O 4%
Rumney 1 13
Ramkins 1 36
Rotterdam T -
Roan 7 45
Rochell without 3 45
Roan-river within 3 45
Ramfey g1
R}'E 2 AR
Rhodes & S 11
Sheernefs © o
Southampton 2.1°86
Spits TR -

Shetland
Scilly
Scarborough
Sound

| Severn

Stockton

Spurn

Start
Seynehead
Senegal
Terveer within

Thanet

“?iﬂringlmm
Winterton

Youghall (Ireland)

Yarmouth-road
Yarmouth-peer
Yarmouth-town
Zealand coalt

| :
<

g:n HOW RSP O OR W =00 0w O hWwiDt ~ = 0 0 0 0L Gy Bt LW
(o]

30
Terveer without 30
Tinmouth 0
Tees-mouth o
Tenariff o
Torbay 15
Texel 30
Ureck
Ule o
Ulhant without o
! Ifle of Wight o
Winchelfea 45
5 | Weilands 30
Whitby o
Waterford in Ireland 30
Weymouth o
Wells o
Weymouth-key 45

. A
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81. ATaBLE,

PLANISPHERE'S.

equal to any Number of Degrees of Right Afcenfion.

: : v = : .
< = ’ < £ < s
o - o = o -

 a (H- Ml g |[HM) o |H M

r > dto Al var “lat gt 76t Iy e

2 o “8il: 32 e 8 8o 5 20

3 O L3220 123 2 12§ 9o 6 o

4 hHo*™ b8 34 2 16" 100 6 40

5 Q 2 & 2 20} LI0 7 20

6 o 24| 36 2 24| 120 ¥ -9

7 o 28 37 2 28] 130 8 40

8 | o 32f 38 2 32| 140 9 20

I o 36| 39 2 36l 150 |10 o©
10 O 40| 40 2 4off 160 |10 40
11 O 44 41 2 44) 170 11 "20
12 O 48|l 42 2 48}l 180 |12 o©
13 Lo 52l 43 2 524l 190 |12 40
T N0 TEED W4 2. 56jli200 ‘|13 20
15 - Mac o1 o - 3 ‘offisie 14 @
16 I 4l 46 3 4] 220 |14 40
17 1 8 47 3 dfaen- |15 .20
18 I 12§ 48 2 Iaimaun clih "o
19 1 16| 49 3 16|l 250 |16 40
20 I 20f 350 3 20oifi260 “|t7 20
21 A 78| R g 2 "241270 |18 o
22 I 28| 52 g 28280 . |18 40
23 1 -22 53 3 32} 290 19 20
24 t 36l 54 236l 300 _Ji0 " ©
25 1 400l 55 3 40|l 310 |20 40
26 - aalk ‘56 3 44|l 320 |21 20
27 | 1 48]l 57 | 3 48| 330 |22 o©
23 1 52ff 58 3 52| 340 |22 40
29 | 1 56f 39 3 55| 350 |23 20

| 30 A ‘ol 6o 4. ol 9bo.. g . 0
3d H 82.

65

Jhewing bow many Hours and Minutes of Time, are
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82. A Tasve, Jbewing bow many Degrees of Right Afcenfion,
are equal to any Number of Hours or Minutes in Time.

Hours | Des Min. of| Time. ||Min: of| Time.
LIeg. a leg / " a LJt‘g. : )

- s 1 o 15l 31 2 45

% 30 2 |o 30 32 |8 o

3 45 3 O- 45 33 g CSpR

5 75 5 AR 35 8 45

6 90 6 X' 30 36 g o

7 95 7 I 45| 37 |9 15

b 120 8 &' 5 28 9 30

10 ISD 10 e 3(:_- 40 10 G

: 165 11 2 45|l 41 D ok

Y 12 180 12 3 0 42 10 30
13 IFF‘S 13 3 15 43 10 45
14 210 14 3 30 ad . 141 Q
15 ¥ h 15 3 45 45 |31 _1s

l 16 240 16 I 46 11 39
i 255 7 4 15 47 11 45
£ 19 13 4 3011 43 |12 Q@
!9’ ?85 ]g 4 4?; 49 12 15
20 300 20 5 o : 50 12 30

e g gl 2 5 15/ 51 |12 45
23 345 23 5 45/| 53 113 1%
24 360 24 6 ol 54 |13 3q
26 6 30 | 56 |14 o

=7 6 451 57 |14 15

28 ? O 58 ]4 Eﬂ

"9 v H7 2589 (fp 48

30 7 .30 6o 14 ©
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83. A4 TasvLE, fhewing ike Sun’s Right Afcenfion and Declina-
. tion for the three firl} Signs, v, &, 1.

j‘.’uﬁ-, For o5, S, ﬁ'l.t, fubtraét the Right Afcenfion from 12 Hours,
1 For &, m, #, add to the Right Afcenfion 12 Hours,
For v, 2, 3, fubtract the Right Afcenfion from 24 Hours,

One Sign. Two Signs. Three Signs.

R. Afc. |Declin. [|R. Afc.|Declin. |R. Afc.| Declin.

HoMibs " yH. MY : i BoME gy
1l 0o 4] 0 24{| 1 55111 50|l 3 &5({20 23
2l o %) o 48|l 1 59]12 11I)l 4 o©Of20 36
3o arf 1 112 . 3112 32f| 4 4|20 47
4l orirst 't 9501 :%F “7i12 52l 4. .'8f20 50
51 o 18f 1 59| 2 ‘11|t3 184 r2izyr ‘10
6] o 2ol 2 23] 2 15{13 32| % 16|21 2o
7] 0 26| 2 47| 2 19|13 52| 4 21|21 31
8| o 29| 3 10} 2 23|14 21l 4 25/21 40
gl o 331 3 34| 2 26{14 31| # 29|21 50
10 © 371 3 58Q 2 30(i4 50| 4 33|2r 59
1| © dof 4 21f|“2 44|15 9|l 4 38|22 8
12{ o 44} 4 45] 2 38|15 27| 4 a2{22 16 |
13/ 0 481 5 8] 2 42(15 46| 4 46|22 24
14| 0 52| 5 32/l 2 46|16 4fl 4 s5if22 g1
151 0 55| 5 55| 2 s0l16 214 55]22 38
16 0 59| 6 18| 2 54|16 39 4 59(22 44
mb 1o 946 41‘ 2 48{16 56f 5 3|22 50
18] 1 &y > 4' 3 iy 13l 5 8|22 46
P 1 a6y ayl3. - (6]17 368'% 12!23 1
20 1- 14} 7 s0fl 3 1o]17 - 46} 5 16(24 6
g1) 1 a8) B 12§ 3 ‘1418 "2} 5 2t|23 -1®
22{ x 23| 8 35] 3 18|18 18| 5 25|23 14
23] 1 26| 8 57l 3 22|18 30) 5 29|25 ‘17
24| 1 29| 9 19| 3 26|18 48] 5 34|23 20
250 1 331 9 41] 3 30[19 3f 5 38|23 23
261 1 3610 3 3 35019 17} 5 43(23 25
271 1 4ol10 25f 3 39|19 31| 5 47(23 26
281 1 44f10 461 3 43|19 45| 5 51|23 27
29| 1 48|1r 8 3 47|19 51l 5 46|23 28
30] 1 s520u1 29) 3 stl20 1ifl 6 o233 283

gd H 2 74 A
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84. A Tasvr, fhewing the Latitudes and Difference of Meti-
dians fram the Raoyal Obfervatory at Greenwich, of the follow-

ing Places, viz.

Alt. of Pole.

Dif. Mer.
Names of Praces.

' R &.500... 1
Alexandria in Egypt 2 1| 6lANZ19 e gINi
Athens in Greece 1 35 30|A.|38 &5 OfN.
Babylon in Egypt; Grand Cairo |2 5 45|A.|30 2 30|N.
 Berlin in Brandenburg o 53 50|/A.|52 33 o|N.
Cape of Geod Hope in Africa |1 8 of|A.[34 15 o|N.
Cadiz in Spamn o 24 28}S../36 33 30|N.
Carthagena in-America 5 0 46|S. [10 26 ofN.
Copenhagen in Denmark 0 51 0|A.|55 40 45|N.
Dantzick in Poland 1 15 12|Ad 54 22 < ofN,
Ifland of St. Helena 0 24 0fS. |15 55 ofS.
Jerufalemn 2 21 20|A:|31 55 ofN.
Liondon at St. Paul’s L0 0 20|S. |51 30 40{N.
Lifbon in Portugal © 36 50|S. |38 42 go|N:
Mofcow in Rullia 12 41 20}A.|55 36 ofN.
Naples in Iraly o 58 40|A.l40 50 45|N.
Obfervatory at Greenwich 0 0 o|—|51 28 g0|N.
Obfervatory at Pans o 9 20|A.[48 50 10{N.
Oxford 0 5 418450450 ofN. |
Peter{burg in Ruflia 2 1 20|A.|6c o ofN,
Pekin in China _ 7 45 20[As}39 54 1 ofN.
Porto Bello in America 5 19 20|5.4 g133: 5|N.
Prague in Bohemia 0 59 o|A.{40 4 30{N.
Rome, the Metropolisof lItaly o 50 ¢[A.|4r 54 ofN.
Rochelle in France o 5 4|S..{46 ¢ 9 153|N.
-:!mymain"['urkey L 49 19/A.|38 28 7|N.
'}:ﬁntril?MUtllltain 1 6 121S, |28 23 27N,
“crra del Gada in Madagafear |2 58 olAi{1g 29 oS,
Tornea in Lapland t 35 151 A.165 50 50N,
Venice m Ttaly 0 48 18| Aclg5i251 ofN.
Vienna in Auftria LT 5 30/ A48 .32 48N,
Upfal in S'I.?ti‘(jt’.fi LT ¥11%0 A 59 51 :.(}lN;

oo
'L_.H
N




PLANISPHERE S, 6y

85 A T asLE of Horizontal Diftances for Horizontal Dials,|
Jhewing alfo the Diftance of each Hour-line from the Meri-
_ dian upon direct North or South Planes ; calculated io every
- Degree of Latitude.
y &| Hours.] Hours.| Hours| Hours.| Hours| Hours,| %
o XL LK THIX LWLV v VI }Lgu
3. " =
g | SR
"8ld m|d m|d m|d m/d mid m|z3
% & o
3
| oflo oo oo oo oo ‘oo oogo
1] 0 16/ 0 34/ I O 1 44| 3 -44{90 0089
200 3201 9|2 .0 3 27 7 2590 0088
3l 48] 1 44 3 o 5 11fir 390 o087
N 41 52 19/ 4 O 6 s54f14 3650 00|86
5l 1 200 2 52| 4 58 8 3518 © 1jgo 00|85
| ‘6| 1 36/ 3 27 5 5810 1621 19|90 00|84
;s ' 9l 2 5204 3 6 s71r 5524 27]90 o083
§ 8 2 814 2717 5513 33127 2390 0032
Ih gl 2 2315 o 8 5415 1030 17jgo 008
4l 10l 2 40| 5 43 9 5116, 44i32 5790 o070
11l 2 550 6 17110 48118 17|35 2790 ©079
12| 3 11| 6 s5ijtr 450190 48137 ‘40|go 0078
¥ i3f 3 27| 7 2412 4121 1550 1lgo 00|77
L 14] 3 531’7 5713 3622 44142 4lgo ool76
1513 388 20014 3124 gl44 ©lgo 0075
16 4 1309 215 25025 31/45 49|90 0074
B 17l 4 20l 9 3516 26126 52l47 26lgo ©ol73
| 18] 4 44l10 817 1028 949 5/g0 0072
| 19| 4 s59lro 39|18 229 25{50 3390 coj7r
% :?.'Dr 5. 411 - 10118 53130 39|51 5590 Gi}gﬁu
Pl oo MgEr s0ls3 9199 0069
| 22| 5 44|12 1020 32|32 '58|54 2190 ©O68
23l 5 59{t2 43j21 20124 5|55 3090 00
| 24| 6 1313 12|22 835 1056 37|90 00|66
250 6 28jrz 4:122 5536 12|57 3490 ©O65
2606 42014 12|23 40|37 13|58 234i90 00j64
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A TasrLe of Horizontal Diftances, &,

Hours.| Hours.| Hours. | Hours.| Hours,] Hours,

S oA
gl.n: xI. Lix. 7I5.}Ix. IILYVIIL.IV.|vIL. W. vI. j{_ge
N3 b~
2§ Ye
£3|d mjd mid m)|d m|d mld m|FR
S8 > S

56l14 41|24 25|38 1159 27|90 - 00|63
1015 10|25 9|39 7|60 17]g0 00|62

34[19 s8{32 11|47 28|66 s56]lgo oco|sr
45(20 21132 44|48 7167 21jg0 oo0|s50
57|20 44(33 16|48 39(67 47|90 ©0l49
42110 10{2f 7133 46|49 12|68 11|90 00|48
43110 22|21 29|34 18|49 44|68 33]l90 oco0|47
44[10 32121 s1i34 47|50 10|68 s54fg0 00|46
45110 43|22 12|35 17150 46|69 15|90 00|45
46j1o 54122 23135 44|51 15|69 35|90 00|44
47{1F 5122 53130 11|51 42|69 53|90 00|43
48111 17123 13130 37152 g|70 1I|g0 00|42
49{11 25(23 33137 2|52 35|70 28|90 oo|41
softi 35123 52|37 28|53 co|70 43{90 00|40
sifir 45024 9|37 52|53 24[70 39|90 eo]39
s2{11 5524 27|38 15{53 46|71 13|90 00|38
53112 5124 43138 37|54 18|71 28|go oo0|37
s54{12 13)25 2|38 58|54 29|71 41|go oo0f36

6

7
29} 7 24[{15 40|25 52|40 2|61 4]go oo0lb1
30} 7 sBl16  6l26 33]40 54|61 49]go oolbo
31| 7 s50j16 34|27 15|41 44]62 3o0]lgo 00|59
32| 8 slr7 1|27 55|42 30|63 11jgo 00|58
33| 8 19f17 27|28 34[43 20[63 49|g0 oo|57
34| 8 3117 54|29 13044 5|64 24|90 00|56
35| 8. 4418 20]29 50|44 49|64 sBlgo oo|ss
36f 8 57(18 45(30 27|45 3165 30190 o00|s4
371 9 10|19 g|31 2[46 12|66 10|90 00|53
381 9 22|19 34|31 37|46 50|66 29|90 oo0|52
39 9

9

9

s6{12 32[25 3439 40|55 o[72 “slgo oo|34
57|12 40[25 50[39 59|55 28172 17190 00|33
5812 48126 sl40 Bifss 45172 28[90 oof32
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A TasLE of Horizontal Diftances, &5,

Yo
;wuﬂ;.& ﬂH ij'

D i

H;.Jurﬁ..

XI.

I.

Hours.

X.

L g 28

Hours,
IX. 111.

Hours.
VIII.IV.

Heurs.
Y.

VII.

Hours.

L

L b B L4
q;nﬂg ifddip ¥

12
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
15

20

34
47

13
25
37

59

19
29
=7

54
17

21
7
32
37
41
45
49
52
54
55

5

oo

40
40
41
41
41
41
32
42
42
42
43 2
43
43
43
43
43

44 8
44
44
44
44
44
X
44
44
44
44
45 56
44
44 58

go
20
Qo
go
go
go
go

go
Qo
Ggo
go
Qo
go
go
90
Qo
go
go
go
go
Qo
Qo
Qo
go
go
Qo

Qo
go
go
Qo

ele)
(o]s)
(ole
els)
co
0o
oo
ele)
co
oo
GO
o0
Co
co
co
©0
o0
Qo
o]e
oo
co
Qo
Qo
co
o0
Qo
00
co
oo
o
co
oD

O = B P O KO

45

§6. A4
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86. A TAsLE of Angles which every Rbhomb (or Point of
the Compafs) makes with the Meridian.

NORTH.

k.

[

SOUTH.

| qu

S.by Eaft.| 1

> 0. E. 1.2

N. E. by N.

S.E. byS.

D.

M.

|

NORTH.

SOUTH,

i—

02

=51
08

II

49
37
26

15

N. by Wett,

S. by W,

14
16
19
22

04
52
41
30

-

5.5. W,

25
28
30
33

19
o7
50
45

North- Eaft.

south-Ea, 4

36
39
42
45

34
22
11
00

N.W.byW,

5. W. by S.

Nor. Weft,

N.E. by E.

S.E. by E.

47
50
53
56

49
37
26
15

N.V-f.b}rw,

Sou. Weft,

5. W. by W,

E. N. E.

|

59
61

b4
67

04
52
41
30

W. N, W.

[ r]

E. by N.

E. by §. ”

Eall.

Eaft,

70
73
75

8

19
07
56
45

W. by N,

W. by S.

34
22

11
Co

Weft.

Welt,
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87. A4 T aBLE, fhewing what Declination the Sun muft have,
when the Day is any Number of whole Hours longer or fborter
~ than 12 Hours in any Latitude. !
Diff. 1 H.|Diff. 2 H. | Diff. 3 H.| Diff. 4 H.| Diff. s H | Diff. 6 H.
® Decli. | © Decli. | © Decli- | © Decli | © Decli. | © Decli.
'P. M|D. M|D. M|D M|D Mm|D M
4 4 S
o g o 16| o ;31 o' ‘#ol o8 | c§6] To
o f 16 o [tgr] O g6l vi Sebl] 'R a3l o1 | e
ol z3l o 471t g 1 30| 't go] 2 o7
o | s3] 7 jr9m) ca Loeb]l 2 fieel 1atey] Y2l ko
gLisEel 3 prael St pveal 8 ey 1 2A [Te3] 5% 3%
g L AF] I 1237 a2 TSl ol (o901 28 [:801 24 iog
o |"sgl. a4 37l = loga] o5t} 4 1ols] o4 8B
I 3| 1 46] 3 os) 4 o1} 4 52/ § 39
1 11 1 g5 3 20 -!f. 3z g 20 6 22
Sl T N e o s e I
Flegl 2 47| 4 ) 16] U8 M 34150 [ .45] 7 4B
¥l 351 31971 4 | 40] 20 Lok 7 | 22 80 g
Bfegal 2 1 16] si'op] "0 %61 8 1ool Jg il iy
= e 3 L g abh o8 38 e 0| 57
11 sg| 3 £68] § 5v| 70 38} 9. 16] G0 40
2 351 4 | ig] 6 j 5] 8 1o] ©9 Ch4l x| 2%
z (il . 32] &' 4] 8 (sl 9O S3i 12 a0
2i2BE” 4. aol. 7. o6) g ' fcl- A tiz| 12 &6
2 36| 5 6 7 321 9 4p] 1t o5} 33 ;43
2. 43} .8 23,7, 5% 39, ‘w9 32 30 Ty ‘26
417 1gs) Ve g1 | BT 220 10 g2 Xf veg] 13 tat
# i g 59| 8 45( It 26} 17 41| 15 §7
3 10 171 9 15| It sof 14 15[ 16 43
g vyl | acl ol gtz 33)a4 cg2| 1729
3. 2941 6 53| 10, o7} 23 o7} 15 28] 18 15
3" 381" % gz2| 10 ‘35] 13  43] 16 15| a9 o2
3cdagl 7 go] 11 op} s g} 1y o2} 19 49
Bacih | S84 AebE L 554 17 5491 200 1r)
4 8] 8 1g9f{ 12 oif 15 ' 3] 18 361 21 .25
4 17| 8 30| 1z 28} 16 o6} 19 23| 2z Iz
34| .8 - e1} 33 53‘ 16 a4} 20 o7 23 o2
1. 79 9 12| 13 29} 17 23| 20 5| 23 5O}
4 52| 9 331 13 sg9f18 o1} 2t 36
5 1| 9 54| 14 35] 18 g4o0] 22 2|
§- 83/ 10 17| 15 co] 19 18] 23 o5
o . -



94 THE UNIVERSAL

A T asLE, fbewing what Declination the Sun muft bave, &c
Ellpif. « 1| i 2 1. | Diff 3 1. |Dife 4 1. | Dist 5 11| Dife. 6 HLL|
Mo Decti. | & Decli. | @ Decli. | @ Declic | @ Decli. | @ Decii.
-/l D, M.|D. M.|D. M.|D. M| D. M.| D. M.
s¢]| 5 25| 10 40| 15 33| 19 59| 24 o2

s3ll 5  38] 1t o4 16 a7| R0 40O

52 T 0 Lo S B g BT AR I T R ]

erfloel oz) sn o1 1y il 32 04

solf 6 a5| 1z 15) 17 48] 22 45
14 & 30l tz2 42| 18 . 260 23 27

4 6 42] 13 og9| 19 o3| 24 ©9

471] 6 561 13 37| 19 4o

1l 7 17| 14 o4]| 20 | 4B

45 ® N3t 14 | 1] 20 |8y

sl 7 43] 15 02| 21 40

43 2 mol 38 33| 22 [ 2%

&zll 8 17| 16 o4] 25 o6

il 8 341 10 30| 33 V%4

(40]] 8 o] 17 o9 f
|| 9 17 4

138]] 9 29f '8 24

i 9 .8 o2

(36| 10 12, 19 39

KR 1o 34 20 l;.r[

34| ¢ ngl 21 0g

2 Z1 . .

B3I 1Y e 2s oo/ To know what Declination the
32]| ! 5 | 53

iff 1z 18 23 Sun muft have when the Day
3° :" :H" 1s a given Numbers of Hours
2 # . . :
28 1; 45 long in a given Latitude ; firfk,
27| 13 22 take the Difference between
:? ::5} g; the given Length of the Day|
e Tl and 12 Hours, find this Diffe-|
23 17 o3 rence at the Top of the Table,
;f :g ig under which, in the fame Co-
20f| 19 44| | lumn, oppofite to the Latitude|
19| 20 46 | of the Place, is the Declinationt
18]} 2r 53 - required. :
17| 23 97 ! i
16]] 34 26 | ':
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PLANISPHERES. 97
A TrRAVERSE TABLE.
-_g 2z § Point. 2 + Point. z 3 Point, 3 Points,
2| Lat | Dep.| Lat. | Dep.| Lat. | Dep, | Lat. :
1] og 0 4] ©¢9 o5 Do og5] o8 o6
2] 1 8 ogl 18 o9 ¥ ¥ o} 59 11
i1 9 12 26 14] =206 i 38 Y
31 869 x93l 8wl £gl 304 izrl 38| a2
s 451 21| 44| 24| 42| 26| 42| 28
o 541 26! 53] =28 s9o] 31]. o} 33
7| ©3|1 30f 62| 33 68f 36|/ 58] 39
8l 7 2 3 4L #a 38 66 4] 66 4 4
ol 8a} s8] 29| 42| 235t 468 25| 5o
10f] 9o 431 88 471 83 g 1] 83 5 6
igf 13671 6 4] 13 2 7 1 2% a1 12 ¢ 8 3
200 181] 8¢5} 176 9 4] 17 61 103] 16 6] 111
2¢F 220 10 7} 2z 9’| 11 B8] 22 7| 12 8} 207 139
.g,ﬂ 2t | 1z 8) 26 ¢} 14 1] 28| %% v 24 9} 164
351 31 6] 150] 309 165] 300 180| 29 1| 194
4of 36 2 17 1| 35 3| 189| 34 3| 206) 33 3| 222
45{ 4071 19 2| 39 7| 21 2f 336 23 1| 37 4| 250
50] 45 2| 21 4] 44 1| 23 6] 409| 25 7| 41 6| 27 8
s5] 49 7| 23 5| 48 5| 25 9] 47 2] 283] 45 7] 306
6ol 54 2| 25 9f 52 9| 28 3] 51 5| 308 499 333
20] 63 31 .29 6 61 7| 33 0] boo| 36 0| 58 2| 389
8oy 72 3| 342 705 377{ 686 41 1|1 66 5| 44 4
gol 81 4| 38 5] 794 425| 77 2| 46 3| 74 8| 500
100} 99 4| 42 7] 88 2] 47 1] 85 7|"51 3] 83 1] 556
200f180 8| 85 4]176 4| 94 2f171 4] 102 G166 2| 111 2
3008271 2| 128 1|264 6 | 141 3)257 1| 153 g|249 5| 166 8
4co|361 6| 170 8|352 8 | 188 4]342 8| 205 2|332 4| 222 4
5000452 0 | 213 5441 © | 235 5428 5| 256 51415 5] 278 ©
E DEP— Lat. | Dep. | Lat. | Dep. Lat. | Dep. | Lat.
(= ¢ 3 Paint, g 4 Point. 5 + Point. 5 Points,
A

II .
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A Traverse TasLE.
% 3 1 Point. 3 4 Pont 3 4 Poit. 4 Points.
:E' | Lat, | Dep.| Lat. | Dep. | Lat. | Dep. | Lat Dep.
T —— — |
1| o8 oo| o038 o6 o7 o7] ©7 o7
2| 10 L2l 1 ¢ r3f 2% N B 1 4
3] 24 31 8] 2 3 19 z 2 2o0] 21 21
"4 3 2 3al 34 x5l 30 27] 28 z 8
5| 40 per 35 32 37 34| 35 335
6] 48] 36| 46| 38] 44| 40 42| 42
7l 560 42] 54| 44| 42| 471 49| 49
8| 64| 48 62| 51| 59| 54| 57| 57
o 721 54| 7o} 23] 67| 6o Pl 64
| S0y boy 77| 63] 4] 67| gudiga
13| 120 89|l 16| g9l 111} 101] 166 106
z0f 16 1] 119y 155] 127] 148 134] 1g 1] 1412] °
251 22 1| 149} 19 3) 159 18¢5)]| 168] 17272 179
30] 24 1 17 OF 23 2 i o) 22 2 i.;n 1] 21 2 21 2
351 28.1| 20 8| 270 22 2| 25 9| 23 5} 24 7| 24 7
40 32 1| 23 8| 309 25 4| 29 6| 26 g| 28 3| 28 3
45| 36 1| 26 8| 34 8] 28 5) 33 3] 302| 31 8] 31 8
§of 4024 29 8 386 31 7] 370 336 353) 353
§5| 44 2| 325 425 34 9] 407 3609|389 3809
Go| 48 3| '35 7} 46 4| 38 1| 44 5| 40 3] 42 4| 42 4
70} 56 21 41 7} sS4 v | 44 4| 51 9| 470149 5| 495
Bop 64 3| 47 7| 61 8] 51 7] 5903 s39] 566] 566
9of 72 3| 53 6] 69 6| 57 1| 66 7| 6o 4| 63 6| 63 6
1co| 8o 3 59 6) 77 3| 63 4 74 -1 v 2 —;“ _D-T
2004160 6 | 119 2]154 6 | 126 8|148 2 |3;4 |;| ;_ lit ;
300{240 ¢ | 178 81231 o | 1go 2{222 3| 201 6)212 1 | 212 1
4001321 2 | 238 41300 2 | 253 6296 4| 268 8|28z 3| 232 8
500[401 5| 295 0386 5 | 317 of370 5| 336 o 353 51353 ¢
' 5 Dep. Lat. | Dep Lat. Dep. Lat. | Dep Lat.
-1
I 4 % Poine. 4 {-__P.*'nt. 4 ¢ Poinr, | 4 Points.




89. A TasLe, fbewing the Comets Nodes, their Peribelia,
" and Log. of their Peribelion Diftances from the Sun ; the Ra-
. dius of the Earth’s Orbit being 1, &.

-

.| Per. |Dit. uaAa
Vis. N;din S.-:r 3 Lﬁg-“—'e' Motions, | -5 g.ﬁ
13371, 2 24| 1t 8| 9 609|Reuwog. E.E o
1472 9 11i 1 150 9 734|R. == 2
{1531 © 19|10 1| 9 753 (R, -
1532] 2 20| 3 z1| 9 -o6|Dire § EE
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1bo7| 1 z20f10 2| 9 768|R. ey g o
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. Thus have I introduced among the aforegoing Tables, fuch as s,ru
abfolutely neceffary in every Treatife of the Globes themfelves, in order
to come to any nice Determination by them, notwithftanding which al
fuch Treatifes are filent on this Head, as if thofe Inflruments wan

no fuch Correction, whereas nothing is more certain than that if the
Globe be conftructed ever fo truly, the Days of the Month muft be
fixed for fome particular Year, and toward the End of every four
Years, it fhews the Sur’s Place erroneous by a Degree ve nearly,
and all the othef Particulars depending thereon proportionably falfe.
And therefore our Planifpheres muft have been {ubjet to the fame Er-
rors, had we not fubftituted thefe Tables, not of Neceffity, but as a
neceflary Supplement for ufing both of thefe Inftruments in an exa&®
Manner ; the Conftruftions, Ernperties and Ufes of which, will be
readily underftood by fuch as fhall have duly confidered the aforegoing
geographical and aftronomical Definitions, and are tolerably well ver-
fed in the Doétrine of the Sphere. Wherefore we fhall not here exe
emplify the Ufes of thefe Tables, feeing they appear at Sight, but
proceed to fuch Particulars as may be mbﬁ'mceﬁ};ry to be obferved in this
Work.  And here it is to be noted, that as the Proje@ion of our Uni-
verfal Planifpheres is on the Plane of the Meridian after the ﬁemugm.'
phic Manner, the Eye being fuppofed to be placed in the Superficies
of the Sphere, at the equino&tial Points, Aries and Libra ; fo the Pe<
culiarity of our Invention confifts wholly in the Difcovery of a tranf=
parent Slider,’ Index or Projecior, capable of forming inftantancouflyy
of Arches circular, all Kinds of fpherical Triangles, fuch as are ufu-
ally drawn by Scale and Compafles, in the Science of fpherical Geo-
metry. ‘This Slider, Index or Projeftor may be rendered tranfparent 2
Er&at Variety of Ways, the beft that have occurred to us, and where-
y, alfo, thould the Tranfparency be loft, it may be foon reftoredy
is as follows. . :

Take aLSPnﬂnful of Nut-oil; Linfeed-oil, or Sweet-oil, and
make it warm over the Fire. Place the Slider, on &
fmooth clean Table, or with a Sheet of clean Paper un«
der to kr_:ep off the Duft. Dip a foft Brufh, clean Feathers
clean Linnen Cloth, or your Finger into the Oil, ani
oil the Slider over on both Sides, until no whitifh Spots’
be feen. If too much Oil be laid on, wipe it off with a
clean Linnen Cloth. Then warm the Slider well be-
fore the Fire, and fet it afide, cither between two Shaoed |
of clean foft Paper, or withouty until it is dry.



A DeEscripTioN of the EasTErN
" TERRESTRIAL PLANISPHERE.

HRO’ the Centre of this Planifphere, 2 richt
T ¥ Line is drawn from one Side of the Circtimfe-
rence to the other, reprefenting the Zis of he
n World, about which the diurnal Motion cf the
. Barth is performed from Weft to Fally or the apparent Morion
om Eaft to Welt in 24 Hours.  The I riremities of this Line
_______ refent the Norzh and South Poies of the Farth and Heavens,
‘and on this Line are marked the Degrees of Latitude from the
Centre to each Pole. This Line alfo reprefents half the egui-
~ Mofiial Colure, pafling through the Beginring of Aries. -
- At right Angles to this sixis, and through the Centre, a
- Hight Line is drawn from one Side of the Circumference to the
Other, reprefencing half the terrefirial and celeftial Eguaror.
The Circumference of the Planifphere is divided into 360 equal
Farts for Degrees of Latitude, and numbered cn one Side with
10, 20, &9c. from the Poles to the Equator; this Circle isa
ik Meridian from which the Longitude of Places may be rec-
Koned, and is placed here for giving a continued View of
the great Continent of Europe, Afia and sfrica.
!*1 g1. At the Diftance of 23 i Degrees on each Side of the
‘Bquator, both in the Circumference and polar Axis, half the
| Tropics of Cancer and Capricornt are drawn, fhewing the Sun’s
“greateft North and South Declination or approach toward the
oles ; in like Manner, at the Diftance of 23 5 Degrees from
&ither Pole, the two Semi polar Circles are drawn, fhewing thofe
Places where there is either no Day or no Night when the Sun
48 in either of the Tropics.

Through the Centre, and from one Extremity of the nor-
thern Tropic to the oppofite Extremity of the fouthern One,
a right Line is drawn, reprefenting half the Ecliptic, containing
the three fouthern Signs, Capricorn, Aguarius and Prﬁ:’.r . alfo,

(;he three northern Signs, Aries, Taurus and Geminz, with the

Day and Month correfponding to each Degree and Sign, for
I thew-
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fthewing thé Sun’s Declination, and to what Places he is verti
‘on any Day at Noon, with his right Afcenfion, and that Par
of the Equation of Time depending on the Difference betwe
his right Afcenfion and Longitude.

92. From Pole to Pole, are drawn all the Semi Meridians
at the Diftance of a Degree from each other. And from one
Side of the Planifphere to the other, at the Diftance of a De-
gree from each other, ‘are drawn all the Semi Parallels of Lati-
tude from the Fquator to the Poles; the former for thewing thy
Difference of Longitudes or Meridians, and the latter the Lati
tudes of Places, and Zenith Diftance of the Sun at any given
Place on the Planifphere at Noon. At the Nerth Pole is pla-
ced a Semi bour Circle, thewing the Difference of Meridians in
Hours from London, and at the South Pole is placed another
Semi hour Circle, thewing the Difference of Meridians in Hours
from the firft Meridian. Thefe Hours are alfo placed at the
Eguinoftial. Near the Sideof the Planifphere, is placed a Scal
of the Months and Days correfponding to thofe Degrees of
Declination, oppofite to them in the Side of the Planifphere.

93. On the Surface of this Planifphere is delineated the great
Continent of Ewrope, Afia and frica; the feveral Empiresy
Countries, Kingdoms, Iflands, Rivers, Mountains, Cities, and
remarkable Produtions of this Part of the known World.,
Within the Indian or caftern Qcean, are fthewn the Diretions
of the Monfoons or periodical Winds in thole Seas, the Months
when they blow, alfo the Trade-winds in the Ethiopic Ocean,
according to the Direction of the Darts. ,

Over the Etbiopic and Indian Oceans, are drawn the Varia-
tion Lines of the magnetic Needle, as they were obferved, Anno
1700, Auno 1744, and Anno 1756, the former of which Lines
are marked with Jtalic Letters, the next with Roman, and the latter
with Jzalic Capitals, for i'hf:wing the Variation of the magnﬂﬁc i
Syftem. In the Side of the Planifphere are Dathes, thewing
the Boundaries of the Climates ; and at the South Pole, are fe-
veral Conclufions relating to the Earth, the. Heavens, and the

Univerfe.
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A DescripTioN of the EASTERN

CELESTIAL PLANISPHERE.

2 X HHROU GH the Centre of this Planifphere, a
right Line is drawn for the Axis of 1he IV orid, the
¢ Lixtremities of which reprefent the North and
= South Poles in the Heavens, the Earth’s Globe
| being fuppofed to be in the Centre, and no
greater than a Point compared with the Extent of the Heavens ;
and about this Axis the apparent diurnal Motion is performed,
whereby the Stars appear to move from Eaft to Welt, and rife
and fet, under the Direttion of the Equator and Parallels of
Declination. As a Circle, this Line reprefents the Semi equi-
noftial Colure. Atright Angles to the Axis of the World, the
Semi celeftial Equator is drawn through the Centre, for thewing
the Sun’s right Afcenfion as in the terreftrial Planiiphere. The
Circumference of the Planifphere hath the Degreesof Latitude
or Declination from the Equator, and reprefents the fo/fficial Co-
dwre.  This Circle thews what Stars will be vertical, or directly
over the Inhabitants of any D¥greelof Latitude, when they come
to the Meridian. : R |
g5. At the Diftance of 231 Degrees from the Equator,
the two Semi Trozics of Cancer and Capricorn are drawn, and
at the fame Diftance from the Poles, are drawn the two Semi-
polar Circles. Through the Centre, and to the Extremities of
the two Tropics, i1s drawn:a right Line for the Semi Ecliptic,
containing the Signs, Capricorn, squarius, Pifces, Aries, Tau-
tus, Gemini, and alfo the Days of the Month when the Sun is
in thofe Signs.,  From Pole to Pole, are drawn the Semi Me-
ridians, and from one Side of the Planifphere to the other,
the Semi Paraliels of Declination for thewing the right Alfcen-
fions and Declinations of the Stars. Near the Side of the Plas
nifphere, between the Tropics, is placed a Scale of Declina-
~ tion, for fhewing the Declination of the Sun on any given Day
. of the Year, |
96. On the Surface of this Planifphere, are laid down the
~ fixed Stars of the caftern Hemifphere, or thofe on the Faft-fide
~ of the folftitial Colure, with che Names of the Conftellations

- to which they belong, and the Greck Letters of Bayer placed
- at each Star,  The Figures of the Conftellations, are drawn
~ according to the Anticats, E '

| Iz2 A
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A DEecriprioN of the WESTERN{
TERRESTRIAL PLANISPHERE.

97 L. L the Semi Circles delineated in the eaftern te
g ftrial Planifphere are continued, and the othe
Halfs of them delineated in the fame Manner, and

ey for the fame Ufes in this.  Befides, which, on thes
Surface of this Planifphere, i1s delineated the great Cﬂntlnent )
North and South .#merica, connetted by the Jftbmus of Darien,
with the Couniries, Kingdoms, lflands, Rivers, Trade-winds;§
Variation Lines, &F¢. of this Part of the known World, as infg
the caltern terreftrial Planifphere.: So that whatever hath beeng§
faid in the Defcription of that, may alfo be applied to this. And|
thefe two Hemilpheres being placed to the Back of each other
do compleatly reprefent the whole Globe of the Farth and Sea,

A DEescrirTiON of the WESTERN
CELESTIAL PLANIQPHERE

98 @.ﬂ_‘# HE feveral Parts of the weltern ce]eﬂlal Plani-§
f here, are laid down in the fame Manner, and§
tﬂr tlue fame Purpelcs as thole of the celeftial ea+ §

4‘\:;@ ftern Planiip here 5 the Jolftitial Colure being the
Clrcumeancc of the Planifphere. A right Line

pafling through the Centre, at right ﬁnglcs to the pn]::r Axis,
containing the other half of the celgflial Equator. And a right

Line pdﬁing through the Centre, to the Extremities of the nor-

thern and fouthern Tropics, containing the other fix Signs,

Caiicer, Leo, Virge, Libra, Scorpio, Sagittavius, and the fixed

Stars of the weltern celeftial Hemilphere being laid down in

this: So that what hath been faid of  the eaftern celeftial Pla-

nifphere, may alfo be underftood of the weitern One, the one
bemg the Remainder or Complement of the other.  And thefe!

EWO b{:u ¢ placed to the Back of each other, do reprtfent thﬁ

whole Cﬂnvu.x Surface of a Glube uf the Heavens.

"".l
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* The PrinciPLES of GEOGRAPHY.

99. BESTFBEOGRAPHY is a Science whereby we under-

" 8 o £ ftand the Situation, Extent, Bounds, Air, Soil,
2 € natural Produ@ions, Trade, Commerce, Laws,
SBFBD Cyftoms and Manners of the various Parts of the

. known world. For the Underftanding of which, by the Plani-

| fpheres, it will be proper to place the terreftrial Planifpheres

before you, as hereby the Bounds and Extent of Countries, the

Directions and Lengths of Rivers, the Latitudes and Longitudes

of Places, the Extent of the feveral Oceans and Seas, the Situ-

* ation of Places on the Earth’s Globe, with refpeét to each other,

i and to the Circles of the Sphere, will appear by Infpz¢tion, and

hence a proper Idea may be formed of the Particulars belong-

ing to each Country.

~ And here it 1s to be obferved, that the ufual Way of intro-

| ducing the Situation of Places, is by their Latitudes and Tongi-

~tudes, the former being cafily obtained by celeftial Obfervations,

- and the latter much better adapted for this Purpofe than any

I other Pofition that could have been made ufe of in its Stead,

on Account of the Uniformity and Regularity which fubfifts

among the Circles of the Earth and Heavens.

- Nor 1s it any Matter of Confequence, whether the Geogra-

her begins to reckon Longitude E‘ﬂm the Meridian of London,
3{5&1‘5;, or any other Place ; feeing, in all Cafes, a Perfon with
| whom he converfes, is fuppofed to know where he begins  the

‘?’nme; and fhould any Ambiguity of Expreffion arife, the Word

- Difference of Longitude, inftead of the Word Longitude itfelf,

will cbviate the fame.

~ In the following Table the firt Column contains the princi-

- pal Divifions, Empires, and Countries of the Earth’s Globe ;

| the fecond Column expreffeth the Temperature of the Air for

‘each refpective Country, or its extreme Parts North and South;

‘the third Column exprefleth the Soil, which if various and not

miform is marked diferent 5 the fourth Column exprefleth the

‘matural Produétions, Trade and Commerce, the fifth, fixth and

feventh Columns exprefs the general Religion, Language, Man-

pers, and Properties of the Natives, '

Coun-
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Countries.|  Air. Soil. | Productions, Trade &3 Commerce.

: - Woods and Mountains, Frmta,Wmcs
Spain hot dry Earths, Metals. 1
o 4 S AP froicf) S ©orn, Flax, fine Wool, Wines, Sllks,

i Linen, Iron
3 Corn, Wines, Fruit, Sattins Mm:-
lraly temperate fruitful 3 vals, Mezals, .
Hurgary  |unwholfome [fertile gcﬂr“’mﬂ-ﬁﬁ’ C"‘PP“- [ron, Salt,
Peland bt G A 'DJLI Deals, Salt-petre, Cnrdagl:, Me-
tals.
Corn, Cattle, Oak, Deals, Hemp.
Fruffia eld Woody 3 Lmen, Metals, ; P':
. Metals, Allum, Corn, Li h
Germary | different rugged S mory. i ANERS, Ar'!
Cartle, Herbs, Fifl
Holland temperate watry ; aW:re erbs, Fifh, Linen, Earthen
P E Ly ferile S Fifh, Furs, Skins, Deals, Armoar
¢  Pitch, Iron.
S 4 rocky Mgalﬁ, Hydes, Furs, Rofin, Deals
a
238  Fifh, Train-oil, Furs, Mafts, Pitchg
Noravay cold rocky 5 Copper, H:dl:s ~
' v, S Corn,»Wool, Oak, Butter Chneﬁ:%
Eugland temperate fertile p Ha.r Mo B .f'ﬁ.nm::r\r 2 1
: Furs, Hemp, Soap, Leather Trains
ﬂ.:f-l_tﬁ'ﬂ"l-j hot and cold [woody b i Encin. : : ¥
%fj:,j. E temperate different  Slaves, Leather, Ekins, Furs. i :
- $ Silks, Oil, Leather, Galls, Cotton,
Greece temperate fertile Wines, Mohair, Grogtams. Hr
grf:; different different  Flax, Mufk, Riobarb, Silk. ,

: o Meamite S Gold, Silver, precious Stones, Chin
Chinn fempeiasR fortile ¢ ware Spl-'*:.s Perfumes. |
Lidia hok il S Diuga, Gums, Spices, Silks, Metalg
' . ¢ Minerals.

o rae i S Silks, Gold, Silver, Skins, FI‘EI#
Perfia differcnt different y Aiahﬁiler Mcidle
Aeabia Le 1Y 5(.01:1[ l’ea.rl precions Stones, (.tum‘&’, )
Perfumes.
Eupbratia” |temperate fertile Frmts and Grain, Pitch, Silk. :
] : Frnirs, Sagar, Li Drugs, F
Egype anwholfome [fimy 3 T';:Lm; Sach, S U lﬂf.- 1

. g Honey, Wax, Qil, Sugar, Fl :
Barbary hot fertile He_n;p, Dat::s. 4 _
Wild Catte, fome Co d abun
The Defere thot barren 3 :::lanc:;fﬂ]}a; TE G
Neerclond ' Thot forille Indian Corn, Herbs, Metals Gums,J

w i H [ -

Elephant’s Teeth, Gold, Slaves.
G
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Religion, | Language. | Manners and Propert. of Inbabit.

- Romanifts Spawi/b zealous, jealous, lafcivious, impotent.
Romanifls French gay, fprightly, generous, ingenious.
Romani|is Ttalian polite; eloquent, cunning, revengeful,
Romanifls Hungarian ftrong, valiant, cruel, adi&ted to war.

. Romanfs I3 %nv&{iezl:ave, fincere, ftrong and long

 Lutherans Selawonic faithful, firong, patient, valient.

] ; . AP
. Remenifs A ﬁn;:;gr; i;'l‘?::pnable, valiant, patient,
 Calvinifis Low Dutch induftrious, ingenious, civil, brave.
~ Lutherans Tentonic miftruftful, firong, valiant.
 Lutherans . Teutonic ﬂpi-niﬂnated,vigorﬂus,re{'frvﬂd,ﬂmng.

i hardy, laborious, courageous, plain,
Lutiserans mix'd % juit and civil.

\ fincere, induftrious, cautious, ingeni-

2 ous, valiant.

%cunceited , barbarous, long livers, ro-
buft, fhort.

; ; faithful, robuft, patient, and their

T . ' WLy “ithy :

W i G Food Horfe-flelh and Mares-imlle.

Proteftants mix'd

'ﬁg{fﬂﬁ; Sl’!{?‘l'ﬂﬂl’f

zealous, charitable, vicions, robufl,
ametans Greek % civil.
_ : barbarous, ugly, ficrce, thievifh, eaters
i i % of human Flefh,
__ Chinefe conceited, crafty, faithlefs, ingenious.
. civil, ingenious, and pretty jult in
_idnlatm T % Dealing.

{pmud. paflionate, rcvcngefu!, Liber-
tines, Flatterers. -
different, fome ignnrant and barbar-
ous, others civil.
o e \ different, but generally like thofe of
; = 2 Arabia and Greecss
{ treacherous, cruel, Cowards, laxuri-

Mabornetars Perfian

hometans Arabic

fabameians Arabic ? ous, Diviners.
: :  unfaithful, impatient, covetous, crafty,
latomelars Africant 3 tawny.
abometans African wild, barbarous, thievith, tawny.
. barbarous, rude, ignorant, laxurious
3 Afi i ] s ) T
olaters | African vicious, black.

Pagans
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Countries.|  Air. | Soil. | Produttions, Tfﬂdtfﬁ&mmgrffil

, Gold, Ivory, Ambergreafe, Granu

Guinea hot fertile let, Wax, Civet, Slaves.
Nubia  |hot fertile {Gﬂﬁ’m“mﬂ Sugar, Drugs, Croco-
Southern : Gold, Silver, Metals, Gems, Corn
Africa hgk different Cattle. Wn:'ms, Salt. - :
. : Cotton, Sugar, Silk, Cochineal, To-
Mexico warm fertile ' bacco, ]grugs
Florida  |temperate  |fertile G‘#ﬂ fﬁ::i’i; Pearls, Furs, Indigo,
: > Fith, Grain, Deals, Iron, Tar, Bﬂal’ts,
Carada temperate fertile Bcavcrs, i Tnbacco
Terra Firma hot fertile Gnsltdunii?f;;uh?mzs , Gums, p rﬂ:mm

Vait Quantities of Gold and Sll‘i"ﬂ’].' g
’ with Drugs, Pearls, Cotton.
! " \ Gold, Silver, Sugar, Cocoa, Ebuny
Amazonia |temperate fertile p Tﬂhaccm ,Wli d bealis =" #
. : § BrazilWood, Sugar, Amber, Tobacco,
Brazil tempette fertile ¢ Train- oil, Ruhn, Gold, Diamon

~ y Gold, Silver, Brafs, Iron, Suga:,
Paraguay |temperate fertile 3 Wild.beaite.

Chil i ot different © Gold, Silver, Corn, Honey, Oftriches,
¢ ¢l Metals

Peru different rich

There are alfo many Iflands difperfed throughout the feverall
Oceans and Seas, and alfo Places on the Continents of great
Trade and Commerce, fome of which are fubjeét to Europe
Nations, and others neutral with them. Such as the Azoré,
Madeira, and Cape-Verd 1llands, poffefled by the Portuguefe;
Newfoundiand, belonging to the Engiifh 5 the Ifles of Cape-Bre-
tor and Sz, Fobn, now taken from the French by the Englifo
and which, on Account of Situation, may be efteemed ¢
Bar to the River 8t. Laurence, and all the Settlements chereor
the Sand-Banks in thefe Seas being general Fifheries for Cod:
fifh, Stock-fith and Lyng, which ‘thofe Seas produce in greal
Abundance, and from which they are exported to Parmg
Spain, France, England, and other Nations. Gyreenland, bo
Eaft and Weft, the general Whale-fithery for the Er:w’:_(ﬁ
Dutch, Danes, and other European Nations, the Coldnefs of th
Climate permitting but few Inhabitants, a few wandering Sa
vages, with Plenty of large, white Bears, icy Seas, and Moun|
tains of Snow, Jceland, inhabited by a few Danes and Nar!
wegians, the Air cold, the Inhabitants healthy, long livers, T]Jl
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Religion.

[
Language. Manners and Propert. of Inbahit,
Pagans Zungai naked, proud, thievifh, black.
Pagans Nibiar cunning, warlike, fierce, wealthy.
Pagasis Etbicpic § in general ignorant, treacherous, fierce

¢ Savages.
Papifts & Idolaters | Spanife and Indian  civil, honef, faithfol Natives.

Ditto French and Indian O 11tt0 with painted Bodies almoft na.
ked, Warriors.

Ditto and Englys| Ditto and Exgigs  Ditto and Englib.

Idolators various tawny, robuft, healthy, almoft nakcﬂ‘;
Tdalansis Spanifp and Indian %v:c‘;ﬁt;?, {fome ignorant, other ingeni-
Pagans not known fierce Savages, eating human Flefh,
Scarce any various cruel, revengeful, thievifh.

Idolaters Fargon flout, tall, nimble, laborious,
Idolaters - | Jargon tall courageous, warriors, valiant,

the Produce of the Country, Leather, Tallow, Fith-oil, Fith
and Skins.  famaica, well inhabited by the Englyfh, producing
Sugar, Rum, Ginger, and otherwife a great Mart for the T'rade
and Commerce of the Weff Indies. St. Chrifiophers, Antegoa,
Monferrat, pofiefled by the Enplih, producing great Quan-
tities of Cotton, Sugar, Tobacco. Barbadees, extremely
populous, and producing great Quantitics of Sugar, Rum,
Cotton. Moit-of the other Caribbee Iflands inhabited by the
Spaniards and French. Fuego, an uninhabited Ille fouth of -
merica. Madagafear, a wild defert Ifland, having but few, if
any, European Inhabitants. St. Helena, belonging to the Zng-
lifh, where-our- Eaft India Ships take frefh Supplies of Water,.
Sumatra, producing Gold and other Metals, Drugs and Spices.-
Fava, inhabited by the Dutch, producing Rice, Honey, Sugar.
Fapan, producing Gold, Silver, Wheat, Rice, Pearls, Alfo,
on the Continent of America; the Coafts of Hudfon’s Bay and
New Britain, belonging to the Englifh, producing great Quan-
tities of Beavers and Furs, but few Natves, New Scatland, be-
longing to the Englih, a Cuulr%tr}' capable of great Improve-

Imen 3
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ment, and producing Timber, Hemp, Cordage, W heat, Fruits.

New England, numeroufly inhabited by the Eﬂgfyﬁ?, a fertile
Country, the Inhabitants healthy, robuft, fincere, coura 3
allo New York, Penfilvania, M.:.rr_;,-fand Virginia, North and
South Carelina, Georgia, abounding with fine Rivers, plenty of
Fifh, gréat Quantitiés of Tnbacca, and many other mercantile
Cnmmadmes, the Natives chicfly Briti/b Inbabitants, whofe
Geniufes for Trade and Commerce have led them to thefe Parts
of the ‘World, where they have eftablithed Colonies, built fpa-
cious Towns, fettled Factories, and under the Britifb Goverp-
ment export the Produce of thofe Countries, import that of
others, a People-apt for Improvements in Arts, Sciences and

_earning, generous, {trong and brave, equal to any Enterprize,
and biding fairly to equal if not outvy any other Part of the
known World.

On the Coalt of Africa and Corimandel, Bengal, Mﬁ!aﬁwr,
and feveral other Places in Egft India, the Englifb have [everal
Placgs of great Confequence for fecuring the Trade of- thefe
Parts of the World, as have likewife the Spaniards, Portugucfe,
Dutch and French, the Prerogative of which is generally re-
tained. for. the, immediate. Benefit of the feverkl Crowns and
Princes which have been able to make Acquifitions in thofe Parts
of the World, or for Companies of Merchants impowered by
 Royal Charters for carrying on Courfes of Traffic with the

fame,

100. An Effimate of the Magnitudes of Countries compared with

each atber.
England and Scotland — 1 | Sweden and Norway — 3%
Ireland — — — + | Mufeovy - — —_—
France  — 3z Poland  — e 2
Spain and Partﬂgal — 2% | Turkey in Eurgpe ~—— &
Jialy — - 1= | Turkey in .-ﬁ'ﬁis —_ 6
Germany —_ — 3 | Eaff India — — 20
Holland and Flanders — 5 | China and Tonquin — 18 .
.DM?.* - - ";' Afﬂbﬂ: — e — ]5

B
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9%,

o1. An Effimate of the Number of Inbabitants in the fa!fawmg

Countries.

England - == 7 Millions. | Turkey in Europe 8 Millions.
Scotland  — 1.2 Mill, China — 50 Mill.
Ireland =~ — 2 Mill. Pafia —- 12 Mill,
Holland — — 2 Mull. Indig ~—— 20 Mill.
Flanders — — 2 Mill. | Britifh
France  — 16 Mill, Empirein } 1 Mill. Whites,
Spain and Portygal 6 Mill. dmerica
dtaly ~—~ — 7 Mill, French in
Germany — 20 Mill. Canada and} 4 Mill. Whites,
Praffia and Poland 5 Mill, Florida
Denmark, Sweden Spaniards : il

s $5Mill. | PSS g Mill, Whites.
Mufcovy — 12 Mill,

102, /n Eftimate of the Number of Land Forces ufually employed
in Time of Peace in the following Countries.

England — 40 Thoufands.
Holland — 30 Thouf.
France — 160 Thoulf.
Spain  —— 60 Thouf.

Portugal — 20 Thouf.
DecOPES 2 g Thouf

Dominions

Naples — 20 Thouf,
Tufcany — 8 Thoul,
Venicee. — 20 Thoul.
Sardinia — 30 Thoul.

ueen of
%ﬁgﬂ?jf E 120 Thoufands,
Pruffic — 100 Thouf.
Poland — 4o Thoufl
Saxony = 20 Thouf.
Bavaria — 20 Thouf.
Hanover — 20 Thouf.
Denmark — 30 Thoul.
Sweden — 35 Thoull

Mufeovy — 150 Thouf,

103. An Eftimate of the Proportion of Shipping, including thofe
of War and Commerce, belonging to the following Couniries.

Englend I
Holland ~~—— —— 1
France A
Spain and Portugal — 5

Germany and Pruffia ——

=

Demmark %
Sweden and Ruffa. —— %
K2 104. A
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104. A Tasve, fhewing the Money of Aeccount, the Money and
Par of Exchange, and the real Species of the Chief trading Coun-
tries of Europe.

HE Countries and Cities with which England has the great-

elt Commerce, are Holland or Amflerdam, Brabant or Ant-

werp, Fraice ov Paris, Germany, Hamburgh, Spain, Portugaly
Venice, Genoa and Leghorn.

In England, Books and Accompts are kept in Pounds,
Shillings, Pence and Farthings. A Pound is 20 Shillings, a
Shilling 12 Pence, and a Penny 4 Farthings.

The Exchange between this and other Countries 1s negotiated
in Pounds and Pence.

The real Species of Gold is a Guinea (or 21 Shillings) and its
Sub-divifions : That of Silver 1s a Crown, or 5 Shillings, its
Half is 25. 64. The next of Silver is a Shilling, and the next
is a Sixpence : Of Copper a Halfpenny, and a Farthing, |

In Helland, Books and Avcompts are kept in Gilders,
or Florins, Stivers, and Penningens. A Gilder is 20 Stivers :
A Stiver is 16 Penningens.

The Exchange between this and other Countries, is by al-
lowing a certain Number of Pounds, or Groots Flemith, for
the refpective Species of thefe Countries. A Flemifh Pound
contains 20 Flemifh Skillings : A Skilling contains 12 Groots,
and a Groot Flemifh is half a Stiver, confequently a Gilder is
40 Groots, and a Pound Flemifh is 6 Gilders. — Sometimes
the Exchange is by Rixdollars, one of which 1s 2 1 Gilders.

The real Species of Gold, are the Ducat or Ducatoon of 20
Gilders. The Sovereign is 15 Gilders or Florins. The Rofe
Noble is 11 Gilders. The real Species of Silver and Copper
are, the Ducatoon of 3 Gilders 3 Stivers. The Drie Gulden is
2 Gilders, The Rixdcllar is 2 £ Gilders. The Crown is 2
Gilders. The Dollar is 1 & Gilder. The Gold Florin is 1
Gilder 8 Stivers. The Skilling is 6 Stivers, or 12 Groots. The
Stiver 1s 2 Groots, or 16 Penningens or Deniers. The Male
Skilling 1s 5 Stivers 8§ Deniers.. The Doublekee is 2 Stivers.

The intrinfic Value of a Florin or Gilder is 15, 9d. +5 Eng-
#i/L, and confequently a Groot is +i& of an Engli/b Penny.

In Brabant, Antwerp, &c. Books and Accompts are
kept in Pounds, Skillings and Groots Flemifh, and Exchange
negotiated in the fame Species.  The Reft as in Holland, only
96 Groots Flemith are here 45, 6d. Englifb, and confequently
1 Groot Flemifh is - of an Englifh Penny, In
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In France, Books and Accompts are kept in Livres, Solz,
and Deniers. A Livreis 20 Solz, and a Sol is 20 Deniers.

The Exchange is negotiated by Ecus, or CroWnsof 3 Livres,
or 60 Solz Tournois. : |

The real Species of Gold, are double and fingle Louis d’Ors.
Of Silver a Crown, or Ecu, and its Sub-divifions : Une Petite
Piece is 3 £ Solz, or three Pence Englifb. — Of Brafs a Sou.
Of Copper a Liard, or Farthing, and a Denier +% of a Sol,

The intrinfic Value of a Louis d’Or is 175, od. of a Crown
in Specie 4. 64. of a Sol +§ of a Penny Esuglijh,

The current Value of the feveral Species in France alters at
the King’s Pleafure: The Crown in Specie lately pafled there for
72 Solz Tournois, and thercfore then the intrinfic Value of the
Ecu of Exchange of g Livres or 6o Solz Tournois was 4 5 Pence
Englifb. The Value of the Ecuof Exchange is according to-
the current Value of the Ecu in Specie.

In Hamburgh, Books and Accounts are kept in Rixdol-
lars or Marks, Skillings and Pfennings. A Rixdollar is 3 Marks,

a2 Mark is 16 Skillings, or Stivers Lubs, and a Skilling is 12

Pfennings.

The Exchange with London is by Pounds, Skillings, and
Groots Flemith. A Groot Flemifth is > a Skilling, or Stiver
Lubs: A Skilling Flemifh is 6 Stivers Lubs, and a Pound Fle-
mifh is 7 L Marks, or 120 Stivers Lubs.

The real Species are a Gold Ducat, worth 6 Marks, and 8
or g Stivers Lubs. A Silver Ducatoon 1s 3 Marks 14 Stivers
Tubs. An Albertus, or Crofs Rixdollaris 3 Marks 4 Srivers
Lubs. The current Rixdollar is 3 Marks., A Dani/b Crown is 2
Marks. The Dollar is 2 Marks. The Mark i1s 16 Stivers Lubs.
The Skilling is 6 Stivers Lubs, and the current Stiveris 2
Groots current.

T he intrinfic Value of the Mark is 15, 0d. Eanglifb, by which
the Value of all the Reft may be eftimated.

In Spain, Books and Accompts are kept in Rials and Ma-
ravedies. A Rial is 34 Maravedies. '

‘The Money of Exchange isa Piaftre, or Piece of Eight, of 8
Rials, or 272 Maravedies. A Ducat of 375 Maravedies, and
a Piltole of 1088 Maravedies.

. The real Species are, the Piftole of Gold of 4 Pefoes. - The
half Pifiole. The Pefo, Piaftre, or Piece of Eichr, is 8 Rials.
The Rial is 34 Maravedies.

The intrinfic Value of the Pefo is 45. 6d4. E«g/;/%. confrquent-

ly a Maravedie is 37 of an Engli/s Farthing. In
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- In Portugal, Books and Accompts are here kept in Rees,
the Thoulands being feparated from the Hundreds by this
Mark —, and the Mullions from the Thoufands by a Dot @,

Exchange is negotiated by allowing a certain Number of Rees
for the Spt:cms of Othl::l‘ Countries, viz. the half Piftole, or Mill-
ree of 1000 Rees, and the Crufado of 400 Rees.

¢+ The real Species are, the broad Ducat of Gold of 10,000
Rees. The double Piftole is 40000 Rees. The Piftole is
2000 Rees. The half Piftole is 1000, The ftamped Pata-
coon is 60o. The current Patacoon is 500. The flamped
Crufado is 500. The current Crufado is 400. The ﬂamp-cd |
Pezzo of Portugal is 480, and the Teftoon 1s 100 Rees. -

The Value of a Millree 1s 84d. Engli/b, confequently a Ree
is 235 of an Englifb Farthing,.

At Venice, Books and Accompts are kept in Lires, Soldi,.
and Denarl. A Lire is 20 Soldi: A Soldo is 12 Denari.

The Exchange is by Ducats and Groeffes Banco ; a Ducat

Banco being 24 Groffes Banco.
. The real Species are, a Piflole of 29 Liress a Sequin 17
Lires; a Silver Dycat 6 Lires 4 Soldi; a Tefton 2 Lires
14 Soldi; a Jule is + of a Telton, or 18 Soldi; a Lire is 20
Soldi; a Soldo 1s 12 Pichioli; a Grofs is 2 Soldi 8 Pichioli,
or 32 Pichioli.

The intrinfic Value of a Lire is 7d. & Englifb, and of a Sil-
ver Ducat 444d. 64 Englifb: But the Ducat Banco being 20
per Cent. better than the currant Ducat, and 40 per Cent. bets
ter than the Pichioli, 1s 534. 57 Englifb, confequently the Gruﬁi
Banco is 2d. 23 Englifh.

At Genca, Books and Accompts are kept in Pezzi, hres,
Soldi, and Denari. A Pezzo is 5 Lires. A Lire is 20 Sﬂldi-‘;
and a Soldo is 12 Depari. -

"The Money of Exchange is the Crown, of 4 Lires ; and the
Pezzo, of 5 Lires.

The real Species are, the Piftole, of 18 Liresy the Pezzn,
of 5 Lires; the Lire; the Soldo s ; the Croifade, of 7 Lires 10
Suldi s and the Tefton, of r Lire 12 Soldi.

The intrinfic Value of a Lire, is 10d. + Englifh. i |

At Leghorn, Books and Accompts are kept in Pezzi, or
Dollars, Soldi, and Denari : A"Pezzo, or Dollar, is 6 Lires: A
Lire is 20 Suldl A Soldois 12 Denari. :

The Money of Exchange is the Pezzo, or Dollar.

The real Species is the Pezzo, of 6 Lires. | = |

The intrinfic Value whereof is 4s. 64, Englifh. ©~ 105. 4
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ro5. A TABLE, fbewing the Par of Exchange with the C&ﬁf
trading Places in Europe,

a A
Z o & [205hillings for| ,
E E E 375.0d.% Flem., AMSTERDAM.
=] =
ho=
B
:E e 765, od.~Fiem,
3 & & |20 Stillingscfor | 2555 TR A v
< ° E 135064 3klem. | o, 24 3 Flem.,
g e |
TP .
- éij;':::?]ﬂn?f 83 3 Groots for 8o Groots for P
_ I 1 Hecu o . e ool
p aﬁ: 62 SolsTournois i ey e
e S
I"z. m- b
S . & |z0Shillings for AR ﬂf;ﬁrFlem. g6 Groots for|1 Feu for 40
O 2 35,7643 Flem. 19s. 24.2 Flem. 485tivers Lubs. | Stivers Lubs.
Q &
o Pﬂnte for 1137 23 Groots 6 .
E %’:ECED:F'E ight|for a Ducat of Tf??;r ;"bﬁ;ﬂu : EI::‘FH foy zdziS 3
ko nF;?zm:ra}ved. 275 Maravad. A B i
P SOt . {60 Groots fora |57 2 Groots for ; Y
) b 6;,gd,h§$irl:ng Crufadoeof o0 5 a'Crafado 1Ec|.1Rfur5 3%
t o © b S Rees. of 400 Rees, e
-
E
- ; g5 24 Groots
I @ |53 57 Pencefor|go ¢ Grootsfor|”> Ti-m_ - too Ecus for 84
\ E a Dacat Banco. {a Ducat Bance. Docsr BaE Ducats Banco.
5 54 Pence for a|10o Groots for| g6 Grootsfor a|1 Eca for 83 §
b o Pezzo. a Pezio,™ Pezzp. Soldi.
3 Q
o ij 54 Pen:e for alico Gt;nnu for| g6 Groots fora | 100 Ecus for 83
%48 [PemoorDollar.| ~ 3 Peuzo, Pezzo. } Pezzi.

% o ol

-

Hau-

95




66 THE UNIVERSAL
HaMmaurcu.

134 $ Groots _
for a‘:Duuat. Srar

|

i Groots forj1oo Ducats for PorTUGAL

}:i E‘rufadae. 200 £% Crufad.'[

- Ly |
{o5 23 Groots 29 194 Mara- . 1 Rees for

fﬂ-r a \'Ediﬂﬂ fﬂr
Ducat Banco. la Dueat Banco. a Ducat Banco.

Venice.

{96 Groots for ;1*1 7zMasavedies|666 7 Rees forl1 19 t* foldi fnr{G e

Pezzo. for a Pezzo. a Pezzo. 4 Lires,
i, 5 oo r =
I56 Groots fora 272Maravedies|666 5 Rees for B;s:ﬂl;;cats 4 Pezzo for
Pezzo. tor a Pezzo. a Pezzo. Pegzi 991 Pezzo.

Note, Exchange is very variable, and the Courfe or Rate at
any particular Time, is only to be known from Merchants
refiding at the Places.

106, A T asve, fhewing the foreign Gold and Sitver Coins. |

Gold Coins. Weighe. Value,
pwts.gr. I s d,
Panifh Piftole — —— -— i 8 o1 6
% French Piftole  s——e—eeet —— 4 8 o016 6
French Lewis — p——— — 4 8 o016 6
Hungary Ducat P —_—— — 2 6 o0 g 8
Holland Rider -—_ — _— 010" T
Flanders Albertus —_ E— e ¥y oo
Double Sovereign of Flanders —_— — 6 31 1 8§ 6
Gilder of Prothono $ 2° P 519
Gilder of Matthias Emperor ~ —— _— ¥75l 'y ¥
Gilder of Nuremburg —_— B — 2 g o 7 HI
Jtalian Piftole 4 o16 4
Chickeen of Venice ——— 2.:8:-0 ¢ 8
Half Cardinal Angel 3. 80 6 6 4
A Danifh Coin witl}:l a Crownonone Sideofit —— 320 o0 1§ 4
Moidore with their Halves, Quarters and Eighths — 611 1 7 o
ohns, with their Halves, &c. gy —— &. .t i5. &
ouble Johns, of ~— — :g 2. 73 12 @
Silver Coins. ex.pwis.gr. 5. d fi|
Ducatonn of Flanders —_— I 02 § 4 9
Holland Dollar —— o 18 4 4 ©
Lyon Dollar  — — o 17 % s &8
Rixdollar of the Empire DIsAY - 4 8.0
Seville Royal ~ —— e frremm 01712 4 4 3
: Mexico

s
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Mexico Royal e O HENE g 2
Odd Cardecue  — —_— o-6-3F 1 g I
French Lewis — - 9 I7t1 4 1
St. Mark of Venice — —_— i g o
Single Milrez of Portugal — —_— 6 2"2 h g 9
Double Dutch Stiver m—— —— - S i - g B
Zealand Dollar s e 19’0 1 ¢ 32
Crofs Dollar — — o1f ‘o 4 R 1
Old Philip Dollar —_— L2 0 M o
Ferdinand Dollar, 1623 o138 6 4 '3 1
Prince of Orange Dullar, 1624  — o8 6 4 3 3
Danifh Dollar, 1620 «~ —— —— oI35 8 1
New Quarter of French Lewis ———— ¢ 4'9 T ¥ ‘o
Portugal Teltoon e € 4 9 i1 kL o

107. A’ TasrLe of the Climates frﬁm the Equator to the Polar

Circles.
Clim. Lﬁ“gﬂﬁ'mimdu Breadth. || Clim. 'Lf}“"*“'mede Breadth. |
ay. ay.
B h. B F] o ¥ ‘ h o Fi a “r
I 12 B 34] 8 =24 13 185 [ 59775912 353
| e 13 6 41 8 g 14 19 6t 18} 1 19
3 g o 7 R B | e 1 10} T2 25 & «7
4 14 30 " 4710 " 36 10 20 63 23| o g8
5 145 | 36 30| 5 43 17 | 205| 64 16| o 53
6 15 1 41 22] 4 § 13 1 20 1764 551 o 39
7 15v | 45 29] 4 7 19| 213 | 65 25| o 30
8 16 49 - - ¥ aEalp 120 22 Ge "y 13
g £+ Lo 2 B 21 2:x | 66 6] 0o 19 |
10 17 ¢4 Zo| 2 %) 22 23 66 20| © 14
I 175 1 56 37] 2 12 23 z3% | 66 ""28) & 8
12 18 §8 26| 1 49 24 | 24 |06 '3tl o U3
Climates between the Polar Circies and the Poles, |
|Months] - /| ° | Months| @ * e ¢ |
1 1 67 31| 1 o}l 4 4 78 20} § .0
2 2 69 31| 2- o 5 5 84 o 40 |}
3 30 | 6 6 s (s) o |

3 3 28—

¥ 108, A4
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110. A TasvLE of Englith Coins, Weights and Meafures.

Moxey. ’ Long Meafure,
Farthings. Barley Corns,
4 1 Penny. 3 1 Inch.
48 12z 1 Shilling. 36 12 1 Foot.
gbo 240 20 1 Pound. g8 46 3 1 Yard.
504 198 16f i 1 Pool.
Troy Weight, 23760 7920 660 220 4o 1 Furlong.
1goo8o 63360 5280 1760 320 8 1 Mile.
Grains.
24 1 Pennywt. Land Meafure,
480 20 1 Ounce.
5700 240 12 1 Pound. { Links.
625 1 Pole.
Superficial Meafure. 25000 40 1 Rood.
100000 160 I 1 Acre.
Inches. 64000000 102400 2560 640 1 Mile.
144 1 Foot.
1296 g 1 Yard. Time.
Solid Meafure. Seconds.
62 1 Minute.
Inches. 3620 62 1 Hour.
1728 1 Foot. 86400 1440 zg r Day.
46656 27 Yard. 31556037 525949 8766 365% 1 Year.
Awvoivdupoize Weight. Apotbecaries Weight.
Drams. Grains.
16 1 Ounce. 20 1 Scruple
256 16 1 Pound. 6o 3 1 Dram
28672 1792 11z 1 Hundred. 480 24 8 1 Ounce®
§7344°0 35840 2240 20 1 Ton. {5760 288 96 1z 1 Pound.
Wine Meafure. Beer Meafure,
Solid Inches. Sol. Inches.
231 8 Pinéa 1 Gallon. 282 8 Pints 1 Gallnri;
1 o 1 Hogfhead. 2538 2 1 Firkin.
zggg lglg |:g 2 1 Pope. 53;6 IL. lg 2 1 Kilderkin.
§8212 2016 252 4 2 1Tun 10152 288 36 4 2 1 Barrel

111. A4
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t11. 4 TasLe of the GENERAL POST.

"PDY aStatute made in the gth Year of Queen Axxe, the following Rateg
are appointed to be paid for Poft Letters :

England, or South-Britith Inland Letters and Packets.
Sing. | Dou. | T're. | Oun.

nodlan dian dls &
From London, to, or from any Place not ex-

ceeding 8o Miles Diftance. o 3o 6o 9|1 @
And to and from any Place above 8o Miles
from London, o 4|0 8|1 o1 4

North Britain Letters and Packets.

From London to Edinburgh, Dumfreys, or Cock- | 5. d. |s. d |s. d[s 4
burn-fpeth, and the Contrary, o. 6|l olr 6]z o
From Edinburgh, not exceeding 5o Miles in
- Scotland. o 2o 4 o 8
From any Place above 5o Miles, and not ex-
ceeding 8o Miles in Scotland. o 3j0 6 1 ©
And if to, or from any Places above 8o Miles
from Edinburgh in Scotland, &c. fo 4]0 8 R
Ireland Letters and Packets.
From Lendon to Dublin, and the Contrary. Jo 6|1 o 2 O
From Dublin, to, or from any Place nor ex- {
sceding 40 Englifp Miles. jo 2|0 o 8
If above 40 Miles from Dablin, jo 4|0 8 L4

Foreign Letters and Packets.

. From any Part of Holland, France, or Flan- [ 1. d 5. d. |5 d. |1 d.
ders, and from all Parts whatfoever, coming by |
Way of Holland to Londen ; and alfo from Lox-
don to0 Hamburgh only. oio]tr 8B|2 63
To or from Londen, and any Part of Spain and
Portugal through France, or by Packet Boats. 1 6|3 ol4 66
To or from London, and any Part of Jraly, §i-
cily, Turkey, Saitzerland, Aiface and Nancy, Bar-
dedue, and Lunmewille in Lorrain, thro' France. t sla 613 ols A
From London to any Part of ltaly, Sicily, Ger-
, Savitzerland, Denmark, Saveden, Rauffia,
and all Parts of the North through Holland; and 1
from each of thefe Places coming by Way of
Flanders, :
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The Poftage of Letters, to any of the following Places, muft be paid
_ for before they are fent, viz.

For all Letters or Paquets to any Part of Spain | 5. & |5 d. |5 d.
or Portugal. 1 6}z ple ©
For all Letters or Paquets to any Part of Jraly
or Sicily, by Way of Lyens, or to Turkey, by
Way of Marjeilles. 342 6|3 olg d
For all Letters or Packets to any Part of Jtaly
or Sicily, Germany, Switzerland, Denmark, Save-
den, and all Parts of the North, pafiing through
the Spani/b Netherlands, or United Provinces. |1 o | 2
For all Letters and Pacquets to Hamburgh, o101

h b
G T

3 o o
2 617 4

"The Poft Days from London, to any Part of England and Scotland, are Tuef-
days, Thurfdays, and Saturdays ; and the Returns on Mondays, Wedne/days, and
Fridays: But to Wales and Ireland, the Polt goes only twice a Week, wiz.
Tuefdays and Saturdays, and returns from Wales every Monday and Friday ; but
from Ireland the Return is uncertain,

To France, Spain and Jtaly, Monday and Thur/day.

‘To Holland, Germany, Denmark and Saveden, Tuefday and Friday.

To Flanders, and from thence to Denmark and Sweden, Monday and Friday.

To Spain, by the Way of Falmouth from Londen, cvery other Tuejday, and
from Falmouth by Packet-boats to the Groyne.

o
8

The Mails are due from foreign Parts as follows :

From Helland, Monday and Friday.

From France, Wednefday and Saturday.

From Flanders, Monday and Thurfday,

From Ireland, Monday, Wednefday and Friday,

From Spain, Portugal, &c. once a Week. Y

By a late Order from the Poftmafter-general, Packets and Letters are fos-
warded monthly from Londox to his Majeity’s Iflands in the e/ ludies, and
alfo to and from the feveral Colonies on the Continent of Nerto- dmericag
viz.

From London to the Iflands of Barbadoes, Antegoa, Montferrat, Nevis, St,
Chriflopher’s, and Famaica: And,

rom Loxdon to Neaw York, New-England, Virginia, Maryland, and all other
Colonies on the Continent of North-dwierica. '

THE
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112. ProBrEM L.
;I" ' ﬁ‘ﬁo find the Latitude of a Place given.

| Example. |
% g B I % What is the Latitude of London ?
4 )1 i A, Operation,

Guide your Eye either to the right or left Side
km% of the Planifphere, under the Parallel of London ;
and you have 51° L, the Latitude required.

Examples for Praclice,
Places. Latitudes.

t13. Problem II. To find the Difference of Latitude between
two Place given.

Example. 'What is the Difference of Latitude between Lon-
don in England, "and Cape Frio in South merica ?

Operation. The Latitude of London is 51° + N. the Lati-
tude of Cape Frio is 22° + S. whofe Sum 1s 74°, the Difference
of Latitude required. If the Places had been one in North,
the other in South Latitude, their Difference would have been
_the Difference of Latitude required.

Examples for Prattice.
Places. Places. Diff. of Latitude.

M 114. Pro-
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t 14. Problem 11I. To find the Longitude of a Place given.
Example. 'What is the Longitude of London, fuppofing the.
firft Meridian to be that of the Planifphere?
Operation. Guide your Eye from thence to the Meridian of
London, and you have 17° 4, the Longitude Eaft required.
Examples for Praétice.
Places. Longitudes.

t15. Problem 1V. To find the Longitude of a Place when
the Meridian of London is the firft Meridian. -

Example. What is the Longitude of Prague, fuppofing Lon- |
gitude to begin at the Meridian of London ? '

Operation. Count from the Meridian of London to that of |
Prague, and you have  the Anfwer.

Note, 1If one Place be in one Planifphere, and the other Place
in the other Planifphere, the Degrees from one Place to
the other muft be counted, and this is the Longitude either
Eaft or Wett as the Cafe {hall be.

Examples for Praftice. Suppofing Longitude to begin at the
Meridian of London. .
Places. Longitudes.

116. Problem V. To find the Difference of Longitude be-
tween two Places. - d

Example. What is the Difference of Longitude between, |
the Land’s End, or Welt Point of England, and the Cape Good
Hope ?

5#1’&:‘:’&#. Count from the Meridian of the Land’s End, to
the Meridian of Cape Good Hope, and you have for the Dif-

ference of Meridians or Difference of Longitude required. |
; Ex~ |
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Examples for Prattice.
Places. * Places. Diff. of Longitude,

117. Problem VI. To find a Place whofe Longitude and La-
titude are given.

Example. W hat i1s that Place whofz Longitude is21° L Eaft
of London, and Lautude 45° & North ?

Operation. Guide your Eye along the given Parallel of 45° £
North until you come to a Place 39° of Longitude Eaft of Zon-
don, and you have a Place near Belgradz, which was required.

Examples for Pratlice.
Latitudes, Latitudes. Places.

118, Problem VII. To find what o’Clock it is at one given =

Place, when it is a given Hour at another given Dlace.
Example. What o’Clock it is at Canton 1n Ching, whenitis
5 0’Clock Afternoon at London 2
Operation.  Count from the Meridian of London to the Meri-
dian of Canton, and itis 113°, or 7 Hours 32 Minutes later,
or 12 Hours 32 Minutes, the Hour required.

* If one of the Places had been in the weftern Planifphere, you
muft have counted Weftward, and it would bhave been iooner
than at London.

Examples for Praéiice.
Hours. Places, Places. Hours, -

Mz 119. Problem
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119. Protlems VIII. To find the Number of fquare Mileg
in a Country.

Example. How many fquare Miles are in Portugal ?

Operation. Moafure its Length, and apply it to the Meri-
dian near that Place, it meafures 5° 3, Meafure the Breadth,
apply it to the fame, and you have 1° f. Multiply the Length
and Breadth together, and you have §° £, which multiplied by
36co, the fquare Miles 1n one fquare Degree, gives 29700
iquare Miles, the Anfwer. Irregular Countries thould be di-
vided into long Squares, and each meafured. |

Lxamples for Pradlice.
Places. Square Degrees. . Square Miles.

120. Problem 1X. To find how many Miles go to a De-
gree of Longitude in any Parallel of Latitude.

Example.  How many Miles go to a Degree of Latitude in -
the Parallcl of London ?
- Operation. ‘Take 6 Degrees of Longitude near London, and
apply it to its Meridian near tie fame Place, and you have 3 4
Degrees of the Meridian anfwerable thereto, which is fo many
Times Ten, or 37 & Miles, the Anfwer. '
' Examples for Praétice.
{ heed Miles.

Places.

121.  Problem X. To find how many Degrees of Longi-
tude go to a Degree of Latitude or Diftance in any Parallel.
- Example. How many Degrees of Longitude make a De-
gree of Latitude or Diftance in the Parallel of the Lizard ?
~ Oyeration. 'Take 6 Degrees of Latitude, and apply it to the
Parallel of the Lizard, both near the fame, and you have 9 %
: : an-
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anfwering thereto, which is fo many Times Ten, or 93 Minutes,
the Anfwer.
Examples for Pradice.
Places. | Degrees,

122. Problem XI. To find how many Miles an Hour a Per-
fon moves in any Parallel of Latitude, by the Motion of the
Earth round its Axis.

Example. How many Miles an Hour doth London move,
by the Motion of the Earth round its Axis, in a Day ?

Operation. Take 15 Degrees of Longitude at London, and
apply it to the Meridian there, fo you have the Number
of Degrees per Hour, which multiplied by 60, gives the Miles
required.

Examples for Prafice.
Places. Miles per Hour.

123. Problem XII. To find the Anteci of a given Place,

Example. 'What Inhabitants are #nteci to the drabians 2

Operation. Guide your Eye to the fame Degree of South
Latitude, asis the Latitude of the Arabian Inhabitants North,
and upon the fame Meridian, and you will come to Madagafcar
Ifle, the Place required. :

: Examples for Praélice.

Places. Anteci.

124. Pro-
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124. Problem XIII. To find the Perieci of a given Place,
Example. W hat Inhabitants are Periaci to the Perfians ?

- Operation. Guide your Eye along the Parallel of Perfia, un-
til you come to a Place 180 Degrees of Longitude therefrom,
and you come to Califernia, whofe Inhabitants are thofe re-
quired.

Examples for Praciice.
Places. - Periaci.

.325. Problem XIV. To find the Aitipodes of a given Place.

Example. "What Inbabitants are Antipodes to China ?

‘Operatien. Guide your Eyealong the Parallel of China, un-
tit you come to a Place 180 Degrees of Longitude therefrom,
then guide your Eye to the fame Degree of South Latitude, as
5s the Latitude of China North, and you come to Peru, whofe
Inhabitants are thofe required.

Examples for Praéiice.
Places. Antipodes.

126. Problem XV. To find what Climate a given Place is in.

Bwample. "What Climate is: London in ?

Operation.  Guide your Eye along the Parallel of London, to
the Side of the Planifphere, and you have the Beginning of the
Ninth Climate required.

Examples for. Pradice.
Places. Climafes, -

129, Pro-
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127. Problen XVI. Given the Month and Day to find the
Sun’s Place in the Ecliptic.

Example. 'What is the Sun’s Place in the Ecliptic, May 11t?
Operation. Guide your Eye alﬂng the Ecliptic, and oppo-
fite to May 1t you have Taurus, 11° 4, the Place required. O-
therwife you have the fame in the Circumference of the Plani-

{phere. Otherwile in the aforegoing Tables.

Examples for Prallice.
Times. ~ Place in Ecliptic.

128. Problen XVII. Given the Month and Day to find the
Sun’s right Afcenfion. "

Example. 'What is the Sun’s right Afcenfion, April25?

Operation. Guide your Eye along the Ecliptic until you
come to April 25 thereon, then guide your Eye dﬂwnward a-
long the Mcmimn of that Place, and you come to 33°%on the
Equatﬂr the right Afcenfion required.

Examples for Prailice.
Times: Right Afcenfions.

i29. Problen XVIIL Given the Month and Day to find the
Sun’s Declination. _

Example. What is the Sun’s Declination, May 10?

Operation. Find May 10 1n the Scale of Declination neat
the Side of rhc Planifphere, and on the graduated Meridians
you have 17 3 North, the Declination required. Otherwile it
may be found in the aforegoing Tables.

Examples for Pradlice.
Times. | Declination.

L3

130, Pro-



112 THE UNIVERSAL

130. Problem XIX. To find all thofe Places where the Sun
will be vertical on any Day at Noon.

Example. 'Towhat Parts of the Earth and Sea will the Sun
be vertical, Fune 21 at Noon ?

Operation. Find Fune 21 in the Scale of Declination near
the Side of both Planifpheres, and guiding your Eye along the
Parallel of Declination, you pafs over Barbary, Arabia, India,
Bengal, alfo the Atlantic Ocean, Mexico, and the Pacific Ocean,
the Places required.

Examples for Praflice.
Times. Places.

131. Problem XX. To find where the Sun is vertical on a
given Day, and at a given Hour. -

Example. 'Where is the Sun vertical, or in the Zenith on
Auguft 11t, when itis 9 0’Clock in the Morning at London ?

Operation. Firft find the Parallel of Declination for Auguft
1ft, which is near 18° North ; then, becaufe the Sun is 3 Hours
fhort of the Meridian of Lendon at the given Hour, guide your
Y.ye 3 Hours or 45 Degrees of Longitude Eaftward on the faid
Parallel, and you come to Arabia Felix, the Place required.

Examples for Praélice.
Times, Places.

132. Problem XXI. To find how many Degrees the Sun will
be North or South of the Zenith of a given Place, on a given Day.
Ex-
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Example.  How much will the Sun be South of the Zenith
of Londeny on. July 3d?

Operation. - For july 3, on the Scale of Declination, you
have 23° North, the Sun’s Declination, from which, counting
en the Meridian of London to London, you have 28° %, the Ze-
nith Diftance required.,

Lxamples for Praélice.
Times. Places. Zenith Diftance.

t33. Problem XXII. To find the longeft Day and fhorteft
Night at a given Place. :

Example. What Length is the longeft Day at Lsndon 2

Operation. Find the Latitude of London, and it is 51° %
North, then counting 51° £ from the North Pole, firetch the
Silken-thread to that Point in the Circumference, and obferve
where it cuts the northern Tropic ; count from this Point to
the Side of 'the Planiiphere, and you have for one Side the
half Day, and for the other Side the half Nighr, reckoning 15
Degrees of [.ongitude for an Hour, and a Degree of Longi-
tude for 4 Minutes of Time 3 fo you have 8 Hours r2 Minutes
and  for half the longelt Day, and 3 Hours 47 Minutes and
i for the fhorteft Night required.

Examples for Praflice.
Places. Longeft Day. . Shorteft Night.

134, Problem XXIUI. To'find what Hour the Sun will rife
or ftt at any given Place on a given Day.
Example.  What Hour will the dun rife and {et at Lifbon,
May 30th ?
Operation.  Find the Sun’s Declination, May 30, and it is
pear 22° North; find the Latitude of Lifben, and it is 39°
N North.,



114 THE UNIVERSAL

North, Count 39° from the North Pole of the Planifphere i1
the Circumference, and ftretch the Silken-thread thereto, ob-
ferving where it cuts the Parallel of 22° North, from which
Point, count to the Side of the Planifphere, fo you have 4 Hours
44 % Minutes the Time of Sun-rilingy and 7 Hours 15 3 the
Time of Sun-fetting required.
Examples for Praélice.
Times. Places. Rifing. Setting.

135. Problem XXIV. To find the Length of the Day or
Night, at a given Place on a given Day. |

Example. What is the Length of the Day, and alfo of the
Night at Copenbagen, May 20?

Operation. Find the Latitude of Copenbagen, and it is 55° 4
North. Find the Declination of the Sun for May 20, and it1s
20 North: Find the Hour of Sun-rifing, asin the laft Problem,
itis 3 Hours 51 Minutes, which doubled, gives 7 Hours 42
Minutes the Length of the Night. Find the Hour of Sun-fet-
ting, it is 8 Hours g Minutes, which doubled, is 16 Hours
18 Minutes, the Length of the Day.

Examples for Praélice.
Times. Places: ©* Day Length. Night Length.

136. Problem XXV. To find what Day the Sun begins to
appear above the Horizon, at a given Place in the Frigid
Zone.

Example. On what Day doth the Sun begin to appear at
Trinity- Ifle near Greenland 2

Operation. 'Find the Latitude of Trinity-Ifle, itis 710 £ N.
Count go Degrees South therefrom on the Meridian, and you
come to 18° L South, which Declination anfwers to Fanuary
27, the Aniwer,

Ex-
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Examples for Pradice.
Places. Times,

137. Problem XXVI. To find on what Point of the Hori-
zon the Sun rifes or fets at a given Place, and on a given
Day. )

Example. On what Point of the Horizon: will the Sun rife
and fet at London, January 3oth?

Operation. Find the Sun’s Declination, it 1s 14° 2 South 3
and the Latitude of Londen, which is 51° 4+ North ; ftretch the
Silken-ftring to 5t in the Side “of the Planifphere, and flide
the Bead on the String until it cuts the Parallel of 172 South.
Turn about the Thread until it coincides with the Equator or
Axis of the World, and the Bead will meafure  ° from the
Centre, which is the Amplitude from the South required.

Examples for Prafiice.
Places. Times, Amplitudes,

138. Problem XXVII. To find that Part of the Equation
of Time which depends upon the Sun’s Place in the Ecliptic,
and his Right Alcenfion.

Example. What is the Difference between the Sun’s Place
in the Ecliptic, and his Right Afcenfion, April 20th ?

Operation. Find the Sun’s Place in the Ecliptic, itis i of
a Degree in Taurus, hence his Longitude from Ariesis 30° 33
guide your Eye downward on the Meridian to the Equator, and
you come to 28° 3 of Right Afcenfion, hence the required
Difference is 2° 5', or 8 Minutes 20 Seconds of Time.

N 2 Ex-
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Examples for Prafiice.
Times. ‘Differences.

139. Problem XXVIII. To find the whole Equation of

Time. - i,

Example.  What is the Equation of Time, April20th?
Oyeraiion. Look in the Table of the Sun’s Place, &¢. and

in the laft Column thereof you have 1 Minute 18 Seconds,

which good Clocks and Watches are after the Sun, the An-

fwcr P

{Efxﬂmpiﬂ for Pratiice.

140. Problem XXIX. To find what Hour a Planet, Comet,
or New Star will rife or fet ; its Right Afcenfion and Declina-
tion, and the Latitude of the Place being given.

Example. "W hat Hour will a Celeftial Phenomenon rife and
fet, whofe Right Afcenfion 1s 387, and Declination 20° South,
February 3d, at London?

Oyeration. Find the Sun’s Declination, it 1s 16° 35 South,
his Right Afcenfionis 316° 40". Find the Sun’s Semi diurnal
Arch, it is 4 Hours 23".  And the Phenomenon’s Semi diur-
nal Arch, 4 Hours 11’. But the Sun is near 5 + Hours of
Right ﬂicfnﬁnn before the Phenomenon, therefore he “H!l fet

huut .5 ﬂ’Clock and the Phenomenon at about 10 ; in the

I_ven ing.
Examples for Praffice.

141, Pre-
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" 141. Problem XXX. To find all thofe Places where a Co-
met will be vertical, its Declination being given.

Example. 'Where will a Comet be vertical whofe Declination
is 30° North ?

Operation.  Guide your Eye along the Parallel of 30° North,
and you have China, India, Perfia, Barbary, the Allantic Ocean,
Florida, and the Pacific Ocean required.

Examples for Praélice.

142. Problem XXXI. To find the Diftance of two Places
on the eaftern and weltern Planifpheres. |

Example.  What 15 the Diftance from London to Fort St
George?

Operation. With a Pin or Needle, place the Centre of the
Slider over the Centre of the caitern Planifphere, and turn the
Shider round the Centre, untl fome Meridian of the Slider paf-
feth through London and Foert St. George, then count from one
of thefe Places to the otheron the faid Meridian, and you have
74 Degrecs, the required Diftance, which multiplied by 60, gives
4440 geographical Miles,

Examples for Prailice.
Places. Places. Diftances.

143. Problem XXXII. To find through what Countries a
great Circle paffeth, in leading from one given Place on the
Planifphere, to another given Place on the fame.

Example. Through what Countries doth a great Circle pafs,
in leading from London to Ferufalein 2

Operation. Place the Centre of the Index over the Centre
of the ealtern Planifphere, and turn round the Index until 2
Meridian thercon palieth through London and Ferufalem ; then

' Wil
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will the fame Mendian pafs between France and Flanders, alfo
through Part of Germany, Turkey in Eurcpe, Archipelago, and
the Bottom of the Mediierranean Sea, which are the Places re-
quired.

Examples for Prafice.

Problem XXXIII. To find the Diftance of two Places,
nne c-f which is in the Eaftern, and the other in the weftern
Planifphere,

Examp!e. What 1s the Diltance from the Lizard to ¥a-
maica ?

Operation. Firlt find the Difference of Longitude between
the Lizard and Famaica, which being 72°, put a black Patch
on the Eaftem Planifphere at 72° Eaft Longitude from the Lj-
zard, and in the Parallel of Famaica.” Turn round the Index
until a Meridian therenf pafleth through the Lizard and the
Parch, fo you have 64° + by counting thereon from the Lizard
to the Patch, for the Dii’cancr: required, which muitiplied by
6o, gives 38;@ Miles.

Examples for Praffice.
Places. Places. Diftances,

145. Problem XXXIV. To find thofe Parts of the Earth
and Sca over which a grear Circle will pafs, in leading from one
F]Ia{:e on one Planiiphere, to anether Place on the other Plani- |
phere.
< Examiple. - Over what Parts of the E.arth or Sea will a great
Cm e pals, in leading from Lendon to Cape Horn ?

Opératien.- Find the Diftancein the fame Manner as the laft
Pnbk‘m Thcn, bccauit Lx?m’m is 17“ 3 ot L{m“ tude Eaft |

P fiem

il
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from the Side of the Planifphere, obferve how many Degrees
of Longitude it 15 from Loader to where that Mendian which
meafures the Diftance, cuts a Parallel of Latitude 17° £ of Lon+
gitude Eaft of London, which being the Parallel of 27° North 3
turn Z on the Index to 27° in the Side of the Planifphere, fo
the Meridian pafling through London, gives the Anfwer for the
Eaftern Planifphere. In like Manner, bring Z to 27° in the
Side of the Weftern Planifphere, and the Meridian pafling thro”
Cape Horn, over the Atlantic Occan, is the other Part of the An-
fwer required. -
. Examples for Prafiice.

Places. Places. Places.

146. Problem XXXV. To find the Pofition of two Places
with the Meridian, when both Places are on one Planifphere.

Fxample. Which Way doth Canton in China bear from Los-
don ? ] L &

Operation. 'Turn round the Slider until a Meridian thereof
pafleth through London and Canten, on which Meridian, at the
Diltance of go® from Londen place a Patch, count go® South-
ward on the Meridian of Londen, and there alfo put another
Patch ; then turn the Slider round vuntil a Meridian pafleth thro®
both thefe Patches, on which Meridian you may count 120°
from one Patch to the other, which is N. E: by E. 4 E. nearly,
the Bearing required.

Examples for Praliice.
Places: Places. Bearings.

i4%. Problem XXXVI. Tofind the Pofition of Places with
the Meridian, when one Place lyeth in‘one Planifphere, and
the other Place in the other Planifphere, " Ex-
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Example. 'Which Way doth Barbadoes bear from Lindon?

Operation. Find the Difference of f_ﬂngitudﬂ between Lon-
don and Barbadoes, which being 59° Weft, place a black Patch
at 59° Longitude, either Eaftward from the Side of the Ea-
ftern Planifphere, or Weftward trom the Side of the Weftern
Planifphere, and in the Parallel of Barbadoes; then counting
London to be in the Parallel of 51° & at the Side of the Plani-
fphere, proceed as in the laft Problem, fo you have the Bearing
W. S, W. L W. nearly, which was required.

Examples for Pratlice.
Places. Flaces. Bearings.

148. Problem XXXVII. To find where a great Circle,
paffing over the Earch’sSurtace, will come neareft to the Pole.

Example. 1t a great Circle pafs through Loadon and the
North Cape, where willit come neareft to the North Pole ?

Operation. Turn the Slider until a Meridian thereof paffeth
through London and the North Cape, then will the fame Meri-
dian alfo pafs neareft to the North Pole in Latitude 76° i North,
and Longitude 76° Eaft of London, which is a lictle North of
the Middle of the Coalt of Nova Zembla, the Place required.

* Examples for Praélice.
Places. - Places. Neareft 2 Pole.

149. Problem XXXVIII. To draw a Meridian, or North
and South Line at any Place on the Earth’s Globe.
Example. 1 would draw a Meridian Line on the Floor of a
Room, whofe Window faceth the South ?
Operation.  Firft, with a Pair of dividing Compafies, draw
feveral Circles having the fame Centre, but fome wider than
' others ;
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others; ereft a Pin or ftrait Wire in the Centre perpendicu-
larly, and oblerve in the Forenoon, where the Shadow of the
Top of the Wire falls on one of thefe Circles, making a Mark
at the fame, obferve where the Shadow of the Top of the Wire
falls on the fame Circle after Noon, and aright Line drawn
from one of the Marks to the othér, is the Eaft and Well Liney

“from which the North and South is had by Bifection at Rights

angles.
Examples for Prattice.

150. Problem XXXIX. To find the Variation of the Mag-
netic Needle.

Example. I would find the Variation of the Magnetic Needle
at London, or any other Place on Land.

Operation. Firlt draw a Meridian Line; and a Circle round
it ; place a tharp Pin upright in the Centre, and the Magnetic
Needle thereon, and it will fhew the Variation required,

Examples for Pratiice.

151. Problem XL. To find a Meridian Line by the rifing

and fetting of the Sun. ; |
Example. 1 would find a Meridian Line by the rifing and

fetting of the Sun at London ? _
Operation. Oblerve on what Point the Sun rifeth, and alfo

on what Point it fcts, the Middle of thefe two is the Meridian

required. i
Examples for Pralice.

o t25. Pre-
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- 152, Preblem XLI. To find on what Point of the Horizon
a terreftrial Object bears by the Planifphere.

Example. Suppofe it was required to find the Bearing of
Greenwich from Chelfea?

Operation. Flace the Planifphere horizontally with its Poles
North and Southward by help of a Meridian Line, then by the
Degrees or Points of the Compafs in the Edge of the Plani-
fphere, will Greenwich bear nearly Eaft from Chelfea, which was
required.

Examples for Prafiice.

153. Prodlem XLIL. To find all thofe Places of the Earth
where the Sun is etther rifing or fetting, at a given Time.

Example. At what Place of the Earth is the Sun rifing or
fetting, May 1ft, at 10 0’Clock in the Morning, at London 2

Operation. The Sun’s Declination, May 1ft, is 15° 2 North,
and at 10 in the Morning, he is 2 Hours fhort of the Meridian
of London 3 therefore count 30° Eaftward from the Meridian
of London along the Parallel of 15° & North, and you have the
Place in Africa where the Sun is vertical. Bring the Horizon
or Equator of the Slider to pafs through the Place where the Sun
is vertical, and count go” on the fame, {0 you come to a Meri-
dian pafling through New Holland, Celebes, Minando, the Sea
of Corea, and North-ealt Parts of Tarrary, which thews the Pla-
ces of Sun-fetting. Then proceed as in the 34th Problem, and
you have a great Circle pafling between Paraguay and Brozil,
near the Mouth of the River /mazones, the Caribee Iflands, New

England, and Hudfon’s Bay, the Places where the Sun is fetting,
which was required. _

Ea-
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Examples for Praélice. - |

154. Problem XLIII. To find thofe Places of the Earth,
which are in the enlightened Hemifphere, at a given Time.

Example. 'What Places of the Earth are in the enlightened
Hemifphere, Auguff 20th, at 2 in the Afternoon?

Operation. Find all thofe Places which are within go® of
the Place where the Sun is vertical at the given Time, as in
the laft Problem, and you have the enlightened Part, the Reft
is dark Night or Twilight.

Examples for Pratlice.

155. Problem XLIV. To find all thofc Places of the Earth
and Sea, where a folar Eclipfe cgn be feen, the Day and Hour
when it will happen being given.

Example. 1o what Parts of the World may the Eclipfe of
the Sun be vifible, which will happen Auguft 5th, 1766, at
7 in the Evening ? _

Operation. Find what Part of the Earth is the enlightened
Hemifphere at the given Time, as in the preceding Problems.

Note, A folar Eclipfe is not always vifible throughout the en-

lightened Hemifphere, on Account of the Parallax.
' Examples for Pratiice.

Qz2 156. Proa
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156. Probless XLLV.  To find all thofe Places of the Earth
and Sea, wherea lunar Eclipfe may be feen, the Day and Hour
when it will happen being given.

Eyxample. To what Part of the World may the Eclipfe of
the Moon be feen, which will happen Auguft 20th, 1766, at
7 in the Morning, at London?

Op¢ratipn.  Find all thofe Places which are within go° Di-
ftance from the Place where the Moon is vertical at the given
Time, fuppofing her directly oppofite to the Sun, for thofe
Places of the dark Hemifphere within go® of the Place where
the Moon is vertcal, are the Places ‘where the lunar Eclipfe is
vifible, '
B Examp’es for Pradiice.

157. Prodlem XLVI. To find all thofe Places which have
two Summers and two Winters in one Year.
Example.  What are thofe Places of the Earth’s Globe ?
Operation.  Iind thofe Lands which are under the equinoctial
Line, and they are the Places required. -
L Exampics for Prafiice.

158. Problem XLVII. To find the Latitude of a Place of
the Farth. ,
Example. ] would find the Latitude of any Place,

- Cperatioin.  Take the greateft, and alfo the leaft Altitude of
the Pole-flar, or any other Star near the Pole, when he is above,
and alfo when he is under the Pole, which Time may be known
by his Right Afcenlion, and the half Sum of thef: two Ald-

G R - tudes,
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tudes, (Allowance being made at both Times for Refrattion) is
the Latitude required.
Examples for Pratiice.

159. Problem XLN1Il. To find the Longitude of a Place’
on the Earth or Sea.

Example. 1 would find the Longitude of any Place.

Operation. Obferve the Hour and Minute of either an Eclipfe
of the Moon, an Eclipfe of one of Fupiter’s Satellites, or Ap-
pulfe of the Moon to a fixed Star, at the fame Inftant of Time
the fame Phenomenon is obferved at London or any other where,
and the Difference of Time converted into Degrees and Minutes,
is the Difference of Longitude, |

Examples for Praflice.

160. Problem XLIX., Given the Day of the Month and
Latitude of the Place, to find the Hour of Beginning and End
of Twilight.

Example. 1 would know at what Time of the Night the
Twilight will end at London, April 157 '

Operation. Turn Z on the Slider to the Latitude 51° % on '
the Planifphere, and guide your Eye downward along the Pa-
rallel of 10° North Declination on the Planifphere, until you
come to 18° of the Meridian Lines of the Slider under its Ho-
rizon, fo you come to a Meridian of the Planifphere 43° L
fthort of Midnight, confequently the Beginning of Twilight is
at 2 Hours 54 Minutes in the Morning, and the End at 9
}-Inyrs 6 Minutes in the Evening.

Ex-
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. Examples for Prailice.
Places. Times. Twilight.

161. Problem 1.. Given the Latitude of a Place, to find
what Day of the Year the I'wilight is thortelt at that Place.

Example. On what Day of the Year is the Twilight thorteft
at London ?

Operation. Turn Z on the Slider, to the Latitude of 51° 1
on the Side of the Planifphere, then with a Pair of dividing
Compafies, or otherwife, find out the fhorteft Arch of a Pa-
rallel nf Declination on the Planifphere, that is contained be-
" tween the Horizon of the Slider, and the Parallel of 18° under
the fame Horizon, {o you find the fmd thorteft Arch of Decli-
nation on the Planifphere to be 20° % North of the Equator,
which anfwers to May 22, and Fuly zr, the Days required.
' Examples for Praftice.

Places. Shorteft Twili trhg

162. Problem 1.I.  Given the Day of the Month, Latitude
of the Place, and Altitude of the Sun, to find the Hour of the
Day. ]
 Example. If the Altitude of the Sun be taken at London,
Auguft 11th, and found 11° 15, what is the Hour of the
Day ¢
agptmﬂaﬂ Stmtraﬂ' the Refraction from the given Altitude,
and you have 11° 10’ for the true Altitude. Then turn Z on
the Slider, to the Latitude 51° (:n thﬂ Planifphere, and guide
your Eye along the Parallel uf 15° %' North Dﬁcllnanﬂn an-
fwering to the given Day, until you come to 11° 10’ Altltudc
on a Meridian of the Planifphere, which fhews that the Hour

WﬂS_-
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was either 2 Minutes before 6 in the Morning, or 2 Minutes
after 6 in the Afternoon,
Examples for Pratiice,
Places. Days. Altitudes, Hours,

163. Problem LII. Given the Latitude of the Place, the
Declination and Altitude of the Sun, to find the Azimuth.

Example. 1If the Alutude of the Sun be taken at London,
June 21, and found 50° after Allowance for Refraction, what
1s the Azimuth ? -

Operation. Turn Z on the Slider, to the Latitude of 51° £
in the Side of the Planifphere, and guide your Eye downward
along the Parallel of 23° 4 North Declination on the Plani-
fphere, until you come to 50° Altitude above the Horizon, a-
mong the Meridians of the Slider, {o you come to a Meridian
on the Slider 59° 3 from the Side of the fame, which is the Sun’s
Azimuth from the South required.

Examples for Prafiice.
Places. Days. Altitudes, Azimuths,

164. Problem LIII.  Given the Day of the Month, and the
Difference between the Altitude of the Sun taken at one Time
of the Day, and the Altitude taken at another Time of the
fame Day ; alfo the Difference between the two corréfpondent
Azimuths taken at the fame Times the Alticudes were taken,
to find the Latitude of the Place.

Example.  On the 21t of Fuly, the Altitude of the Sun was
taken in the Forenoon, and his Azimuth taken at the fame
Time ; fome Time after-the fame Afternoon, the Alttude was
taken, and alfo his Azimuth at this fecond Obfervation 3 and

here-
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hereby the Difference of "Altitudes were found 15° 5/, and the
Difference of Azimuths 32° o' ; what was the Latitude of the
Place of Obfervation ?

Operation. Turn the Slider, until the Parallel of 20° 27
North on the Planifphere paffeth through two Meridians of the
Slider, and fuch Points in them, as at the fame Time do form
the given Difference of Altitudes above the Horizon of the Sli-
der, and the given Difterence of Azimuths on the fame ; fo you
have Z on the Slider placed at 55° in the Side of the Plani-
{phere, the Latitude North which was required.

Examples for Praltice.

165. Problem LIV. To find the Latitude of a Star given
on the Planifphere.

Example. 'What s the Latitude of Syrius the great Dog?

Operation. Turn Z on the Slider to the Pole of the Eclip-
tic, fo the Horizon of the Slider reprefents the Ecliptic, and
you have Syrius on the Planifphere, 39° + South of the Eclip-
tic,. which is the Latitude required.

Examples for Praéiice.
Stars. Latitudes.

166. Problem LV. To find the Longitude of a Star given
on the Planifphere.
" Example. 'What is the Longitude of Capella in Auriga ?
Operation. Turn Z on the Shder, to the Pole of the Eclip-
tic, as in the Jaft Problem, and you have Capella on the Plani-
Iphere, 78°  from the Meridian pafling through the Centre of
the
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the Slider, which is the equinoéial Colure ; therefore the Lon-
gitude of Capella is x 18° 1, which was required.
Lxamples for Prallice.
Stars. Longitudes.

167. Problem LVI. Given the Latitude and Longitude of
a Comer, Planet, or Star, to find its Right Afcenfion and De-
clination.

Example. What is the Right Afcenflion and Declination of
a celeftial Body, wholfe Latitude is 61° 45" North, and Longi-
tude v* 11° 30'? |

Operation. Turn Z on the Slider to the Pole of the Ecliptic,
on the Weftern Planifphere of the Heavens, and counting 11°
+ from the Left-hand Side of the Slider, among the Meridians
of the fame, you come to a Place 6:° 2 North of the fame Hori-
zon, under which is a Place, whofe Right Afcenfion is265° L,
and Declination 38° & North, which was required.

Examples for Praflice.
Latitudes. Longitudes. Right Afcen.  Declin,

168. Problem LVII. To find the Diftance of two Stars that
are both on one Planifphere,

Example. It is required to find the Diftance of any two Stars
that are both on the Eaftern or Weitern Planiiphere ¢
* Operation. ‘Turn the Slider round, until a Meridian thereof
paffeth through both the given Stars, and the Number f De-
grees, counted on the fame Meridian, is the 'Dilftance re-

uired.
1 P Ex-
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Examples for Praéiice.
Stars, Stars, Diftances.

169. Problem 1.VIII. To find the Diftance of two Stars,
one ur which 1s on the Faftern, and the other on the Weﬁr:rn
celeftial Planifphere.

Example. ltis required to find the Diftance of any two Stars,
one of which 1s in one Planifphere, and the other of thofe Stars
in the other [’lamf here ?

Operation. Place a black Patch in the ﬁlmﬁ Parallel of De-
clination, and Difference of Right Afcenfion in one Planifphere,
as is the Declination and Difference of Right Afcenfion of the
other Star in the other Planifphere ; find a Meridian paffing
thro’ this Patch and the Star in the fame Planifphere, and itis
the Diftance required.

Examples for Pradlice.
Stars. Stars. Diftances.

170. Problem. LIX. Given the Dire&ion of any celeftial
Phenomenon paffing through any Part of the Heavens in the
Arch of a great Circle, to find the Path of the fame.

Example.  Suppofe a Comet was firft feen under the Belly of
the great Bear, and did bend its Courfe toward zfrt?ﬂrm in
Bootes ; what Conftellations would it pafs thro’, fuppofing its
Trace to be nearly in the Arch of a great Circle ?

Oreration. Turn round the Slider, until 2 Meridian thereof
paﬂ‘eth through the Places given, fo will the fame Meridian
pafs through Mons Menalus, S:r_::rm:arm.r, &e. the Places re-

quired,
- Ew-
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Examples for Praftice. -

171. Problem LX. Given a Star on the Planifphere, to
find its Latitude, Longitude, Right Afcenfion and Declina-
tion, for any Year paft, prefert, or to come,

Examle. What Latitude, Longitude, Right Afcenfion
and Declination, will the Pole-ftar have 1000 Years hence ?

O‘eration. Find how many Degrees and Minutes the Pole-
ftar is got forward in the Ecliptic, allowing at the Rate of 50
Scconds per Ammum. Then turn Z on the Slider to the Pole
of the Ecliptic, and count thofe Degrees forward under the
Star’s Parallel of Latitude, fo you come to a Place on the Pla-
nifphere, which fhews the Right Afcenfion and Declination re-
quired. |

Examples for Pratiice,

172. Problem 1XI. Given the Day of the Month, to find
what Hour a Star, Planet, or other celeftial Body, whofe Place
in the Heavens is known, will come to the Meridian.

Example. At what Time will the Pleiades, or Seven-ftars, come
to the South at London, Auguff 1oth?

Operation. Find the Right Afcenfion of the Sun for the gi-
ven Day, and it is 140° 4, count from thence backward, in'a
Direétion contrary to the Order of the Sigps, until you come
to the Right Afcenfion of the Seven-ftars, and you count 53°
4+ which fubtratted from 140° %, leaves 8§7° 5, or 5 Hours
49’ after Noon, the Time required,

P2 | Ex-
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175. Problem LXIV. To find the oblique Afcenfion, of
any celeftial Body.

Examyple. What 1s the oblique Afcenfion of the Sun, May
2oth, for the Latitude of 51 ° 35" North ?

Operation. Find that Point of the Equator which comes to
the Meridian when the Sun or Star rifeth, add 6 Hours thereto,
and the Sum is the oblique Afcenfion required, Hence the An-
fwer is 30° 15,

Examples for Pradtice.

176. Probles LXV. To find the oblique Pefcenfion of any
celeltial Body.

Example. What is the oblique Defcenfion of the Sun, May
zoth, for the Latitude of London 2 ;

Operation. Find that Point of the Equator which comes to
the Meridian when the Star fets, fubtraét 6 Hours therefrom,
and the Difference is the oblique Defcenfion required.

Examples for Praflice.

179. Problem LXVI. To find the cofmical Rifling and Set-
ting of a given Star.

Example. What Time of the Year doth Syrius rife or fet
cofmically, at London ?

Operation. Find that Point of the Ecliptic which rifes, when -
the Star rifes or fets, and you have the Anfwer Auguff 20, and
February 24,

Examples for Pratiice.

178. Pro-
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178. Problem LXVIL = To find the anchronical Rifing and
Setting of a given Star.

Example. What Time of the Year doth Syrius rife and fet
anchronically at London ?

Operation. Find that Point of the Ecliptic which fets at the
fame Time as the Star rifes or {cts, and you have the Anfwer
February 6th, and May 14th.

Examples for Pradiice,

179. Problem LXVIIL. Given the three Sides of a f{pheri-
cal Triangle, to find the Angles by the Planifphere.

- Example. Given the three Sides of a {pherical Triangle 38

28, 95° and 76°, to find an Angle? :

Operation. Bring Z on the Slider to fo many Degrees from
the Pole of the Planifphere as is one of the given Sides, and
count downward from Z toward the Horizon of the Slider, un-
til you have a Point where a vertical Circle of the Siider, and
a Meridian of the Planifphere, anfwer the other two Sides of
the Triangle, then one of the Angles is tfhewn on the Horizon
of the Slider, another on the Equator of the Planifphere, and
the third Angle may be known by fhifting the Sides. Hence
the required Angle is 60°.

Ufe. By this Problem, having the Latitude, Sun’s Altitude
and Declination, are found the Azimuth, Angle of Pofition,
and Hour of the Day.

Examples for Pradlice.

130. Pro-
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180. Problem LXIX. Given the three Angles of a fpheri-
cal Triangle, to find the three Sides by the Planifphere.

Emmps’e Given three Anrrles of a fpherical Triangle, 107°
36, 56° 26, and 37° 55', to find an Angle?

Operation. Take the Compliments of the three given Sides
to a Semi circle, and proceed with them as if they were Sides
finding the Angles for the Sides required. Hence the required
Side is 747 50

Ufe. By this Problem, having the Hour of the Day, Azi-
muth, and Angle of Pofition, are found the Latitude, Sun’s
Declination and Altitude.

Examples for Praflice,

181. Proplem LXX. Given two Sides of a fpherical T'rian-
gle, and the Angle between them, to find the other Side and
two Angles.

Exampfe Given two Sides of a {pherical Triangle, 33“ 2B,
24° 50/, and the Angle between them 56° 26/, to find the other
Side and two Angles.

Operation. Bring Z on the Slider, to fo many Degrees from
the Pole of the P‘amfpht:re, as 1s one of the given S:des and
count downward from Z, under the given ﬂnﬂlﬂ on the Hori-
zon of the Plamfpherc, fo many Degrees as the other given
Side ; then direéting your Eye on that Meridian of the Plani-
fphere, to its I:.quamr you have one of the Angles, counting
from thence to the Pole of the Planifphere, you have the re-
quired Side ; and by fhifting the Parts, you havc the other
Angle required. Hence thc required Side is 57° 32°, and one
of the required Angles 107° 30

Upk.
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Ufe. By this Problem, having the Latitude, Azimuth, and
Altitude of the Sun, are found the Sun’s Declination, Hour of™
the Day, and Angle of Pofition; alfo, having the Sun’s Alti-
tude, Angle of Polition and Da:f:hnan{m, are found the Hour of
the Day, Latitude and Azimuth ; a lfo, having the Sun’s Decli-
nation, Hour of the Day, and Latitude of the I:’!ac:{', are found,
the Azimuth, Altitude and Angle of Pofition,

Examples for Praélice,

182. Problem LXXI. Given two Angles of a {pherical Tri-
angle, and the Side between thr:m, to find the two other Sides
and Angle.

Example. Given two Angles of a fpherical Triangle 107°®
36/, and 56°26', and the Side between th{*m 38° 28', to find
the other Angle and Sides ?

Operation. Bring Z on the Slider, to fo many Degrees from
the Pole of the Planifphere as is the given Side, and count
downward from the Pole on the Planifphere, and from Z on
the Slider, under the two given Angles, then from the Place
where they meet, count upward on a vertical Circle of the Sli-
der, and alfo on a Meridian of the Planifphere, to the Pole and
to Z, and you have the two Sides required ; the required Angle
may be fﬂund by fthifting the Sides. Hence thf: required An-
gle is 37° 55', and one of the other Sides 57° 32/,

Ufe. By this Problem, having the Hour of the Day, the
Latitude of a Place, and Sun’s Aztmuth are found the Sun’s
Alticude, Angle of Pofition, and Declination ; allo, having
the Azimuth, Altitude and Angle of Pofition, are found the
Declination, Hour of the Day and Latitude ; alfo, having the

An-
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Angle of Pofition, Declination and Hour ﬁf th:: Day, are found
the Latitude, Azimuth and Altitude.
Lsamples for Pratlice.

183. Problem 1.XXIl. Given two Sides of a {pherical Tri-
angle, and an Angle oppolite to one of thofe two Sides, to find
the other Side and two Angles.

Example. Given two Sides of a fpherical Triangle 38 28/,
and 57° 32’, and the Angle oppofite to the greater Side 56°
26/, to find the other Angle and Sides ?

Operation. Bring Z on the Slider, to fo many Degrees from
the Pole of the Planifphere, as is one of the given Sides, and
under the given Angle, count downward from the Pole of the
Planifphere, on a Meridian, until you come to the other given
Side on a vertical Circle of the Slider, then the Diftance on the
Meridian from the Pole of the Planifphere, is the Side required;
one of the Angles fought, is fhewn on the Horizon of the Sli-
der, and the other Angle required, is found by fhifting the
Sides. Hence one of the required Angles1s 107° 36, and the
required Side 74° 50

Ufe. By this Problem, having the Latitude of a Place,
Hour of the Day, and Sun’s Altitude, are found the Sun’s Azi-
muth, Angle of Pofition and Declination ; alfo, having the
Latitude, Alticude, and Angle of Pofition, are found the Azi-
muth, Declination, and Hour of theé Day ; alfo, having the
Sun’s Altitude, Declination and Azimuth, are found the Lati-
tude, Hour of the Day, and Angle of Pofition; alfo, having
the Declination, Altitude and Hour of the Day, are found the
Latitude, Azimuth and Angle of Pofition ; alfo, having the
Latitude, Declination and Angle of Pofition, are found the

Q_ Hour
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Hour of the Day, Azimuth and Altitude ; alfo, having the
Latitude, Declination and Azimuth, are found the Hour of ¢
the Day, Altitude and Angle of Pofition.

: Examples for Prafiice.

184, Problems LXXIIL. Given two Angles of a fpherical
T'riangle, and a Side oppolite to one of them, to find the other
Sides and Angle.

Example. The two Angles given, are 107° 36, and 56°
26!, and the given Side 57° 32/, required the other Angle and
Sides ?

Operation. Turn Z on the Slider, until a Meridian on the
Planifphere, with one of the given Angles, cuts off the given
Side on a vertical Circle of the Slider, and the fame vertical
Circle thews the other given Angle on the Horizon of the Sli-
der ; then one of the required Sides is the Diftance of Z on the
Slider from the Pole of the Planifphere, the other required Side,
1s the Diftance of Z from the Pole of the Planifphere, and the
required Angle is found by fhifting the Sides. - Hence the re-
quired Angle is 37° 55’, and the required Side 38° 28',

Uje. By this Problem, having the Sun’s Altitude, Azimuth,
and Hour of the Day, are found the Latitude, Declination,
and Angle of Pofition ; alfo, having the Declination, Azimuth,
and Angle of Polfition, are found the Latitude, Altitude, and
Hour of the Day; alfo, having the Altitude, Hour of the
Day, and Angle of Pofition, are found the Latitcude, Azimuth,
and Declination ; alfo, having the Declination, Hour of the
Day, and Azimuth, are found the Latdtude, Altitude, and
Angle of Polition ; alfo, having the Latitude, Azimuth, and

Angle
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Angle of Pofition, are found the Altitude, Declination, and
Hour of the Day 5 alfo, having the Latitude, Angle of Pofi-
tion, and Hour of the Day, are found the Declination, Altitude
and Azimuth.

Examples for Pradice.

185. Problem LXXIV, To know the Latitude of the Moon,
Planets, Comets, or other celeftial Bodies.

Example. Required the Moon’s Latitude at any given Time
of the Night when fhe is vifible ?

Operation. Obferve any two Stars, that are in the Arch of a
great Circle with the Moon, Planet, Comet, or other celeftial
Body to be obferved, which croffech the Ecliptic at Right-
angles, and note thofe two Stars on the Planifphere, then by an
Inftrument (fuch as Hadley’s Quadrant) take the Diltance from
either of thofe Stars, which added to, or fubtracted from_ the
Star’s Latitude, gives the Latitude required.

Examples for Praétice.

Q2 186 Problen
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186. Problem LXXV. To know the Langitude of the
Moon, Planets, Comets, or other celeftial Bodies.

Example. Required the Longitude of the Moon at any given
Time of the Night when fhe is vifible ? _

Operation. Obferve any two Stars, that are in the Arch of a
great Circle with the Moon, Planet, Comet, or other celeftial
Body to be obferved, which croffeth the Ecliptic at Right-
angles, and note thofe two Stars on the Planifphere, then turn
the Slider until fome Meridian thereon paffeth thro’ thofe two
Stars on the Planifpheres, and the Point where it cuts the Eclip-
tic, is the Longitude required.

Examples for Prafiice.

" 187. Problem LXXVI, Given the Bearing of the Sun by
the magnetic Needle (commonly called the magnetic Azimuth)
the Lattude of the Place and Sun’s Declination, to find the
Variation of the Compafs.

Example. In Lautude 30° North, May 3oth, in the Morn-
ing, the Sun’s Altirude was taken 30°, and his Bearing, by the
magnetic Needle, at the fame Time was due Well, required
the Varation, :

Operation. Find the true azimuth ; Place, or fuppofe to be
placed the true Azimuth over the magnetic Azimuth, and the
magnetic North-point falling Eaftward or Weftward of the true
North-point of the Horizon, fhews the Variation required,

Examples for Prailice, »
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188. Problem LXXVIIL. Given the Latitude of a Place in
the torrid Zone, to find the Sun’s greateft Azimuth on a given
Day, when the Sun is nearer the Pole than the Place given ;
alfo the Altitude of the Sun at the fame Time.

Example. 'What is the Sun’s greateft Azimuth, at Cape Three
Points, on the Coalt of Africa, Fune 20th, and his Altitude at
the fame Time ? '

Operation. Bring Z on the Shider, to the Latitude givenon
the Planifphere, obferving where the Convexity of the Parallel
of Declination on the Planifphere toucheth an azimuth Circle
on the Slider, you have the required Azimuth on the Horizon
of the Slider and the Altitude of the Sun at the fame Time on
the azimuth Circle of the Slider, by counting upward from the
Horizon,

Examples for Prafice,

189. Problem LXXVIIL. Given the Sun’s Declination, Al-
titude, and greateft Azimuth, to find the Latitude.

Example. At Sea, in north Latitude, the 20th of Fune, the
Sun’s Altitude was taken, when he was on the greateft Azi-
muth from the North, and found to be 60°, and the greateft
Azimuth at the fame Time 75°.  Quere the Latitude ?

Ope-
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Operation. Move the Slider until the given Altitude there-
on toucheth the Convexity of the Parallel of Declination on the
Planifphere, and at Z on the Slider, you have the Latitude on
the Planifphere.

Examples for Prallice.

: 190. Problem LXXIX. To draw an horizontal Dial for any

Latitude by the Planifphere.

Example.  Suppofe an horizontal Dial was to be drawn for
the Lattude of 45° North, what would be the Hour, Half-
hour, Quarter-hour, & Diftances from the Meridian ?

Operation. Turn Z on the Slider 'to the Latitude on the
Planifphere, and obferve where 15°, 30°, 45°, &e. alfo 7°
+ 22° 4, 37° %, of the Meridians on the Planifphere do cut
" the Horizon of the Slider, fo you have 10° 4, 22° %, 35° 4,
for the Hour-diftances, &¢. required,

Note, The Gnomen, or Style of the Dial, muft be placed in a
Direction parallel with the Axis of the World.

Examples for Pratlice,

191, Pro-
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191. Problem 1LXXX. To draw an upright fouth or noi:h
Dial, by the Planifphere. - :

Example.  Suppofe an upright fouth or north Dial was ¢ '+
drawn for Latitude 55° North?

Operation. Thefe Dials will become horizontal Diils, ¢
former in Latitude 35° South, the later in Latitude 25° Norths
therefore find the Hour Diftances for thefe Places, as in the
laft Problem, and you have the Anfwers.

Examples for Praciice.

192. Problem LXXXI1. To draw a declining or reclining
Dial, by the Planiiphere.

Note, A declining Dial, is perpendicular to the Horizon, but
faceth about more toward the Eaft or Weft than a South °
or North Dial ; and a reclining Dial 1s neither perpendi-
cular to the Horizon, nor parallel thereto, but faceth
the Heavens obliquely.

Example. Suppofe a Dial was to be drawn on a Plane, de-

clining any Number of Degrees toward the Eaft or Weft, and
reclining any Number of Degrees from the Zenith 2 ,
Operation. Firft place the Gnomen in the Direction of the
Axis of the World, and then draw the Hours by the Shadow
of the Sun.
Otherwife. Proje the Meridians on the Horizon of that
Degree of Latitude and Difference of Longitude, anfwering to

the Plane’s, Declination and Reclination. :

Ex-
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‘ Examples for Praftice.

193. Problem LXXXII. To draw Hour-lines on any Sur-
face whatfoever.

Example. Suppofe it was required to draw Hour-lines on the
Cieling of a Room, or any other uneven Surface ?

Operation. Place the Gnomen in the Direction of the Farth’s
Axis, and mark the Hour-lines where they are projecied by
the Sun,

Examples for Prattice,

104. Problem LXXXIII. Having the Latitude of your Ha-
bitation, and Meridian-line; to determine the Hour of the Day
by the Sun.

Example. Suppofe 1 would know the Hour of the Day,
having a Meridian-line in any known Place of the Earth ?

Operation. Place the Planifphere North and South, and pa-
rallel to the Horizon, hang up a Plumb-line, and take the A-
zimuth 3 then bring Z on the Slider to the Latitude on the

Pla-
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Planifphere, and guiding your Eye from the obferved Azimuth
on the Horizon of the Slider upward, until it cuts the Parallel
of the Sun’s Declination for that Day on the Planifphere, guide
your Eye from thence to the Equator of the Planifphere, and
you have the Hour required.

Examples for Prafice,

195. Problem LXXXIV. = Required the following Anfwers,
for the Lattude of 50° North, on May 16, wviz.

Anfwers,
Sun’s Meridian Altitude o — — 59° 10
Sun’s Amplitude —— 32 30
Sun’s Height at 6 o’Clock —~—— 15 10
Sun’s Azimuth at 6 0’Clock, North-cafterly — 47 15
Sun’s Height being Eaft and Welt —_ 26 20
Hour when Eaft — - — 7h 20’
Afcenfional Difference —_— 26° 20'
Right Afcenfien e - 53 10
Hour of Sun-rifing sh 15
Hour of Sun-fetting , A -
Length of the Day . I5 30
Length of the Night 8 30
Longeft Day in that Laritude 16 10
Shorteft Day in that Latitude PR o
Hour of Day-break I 50
Duration of T'wilight >

R 166. Pree
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196. Problem 1LXXXV. Required the following Anfwers,
for the Latitude of 50° North, on November 23, viz.

Anfwers.
Sun’s Meridian Altitude —_ 19° 30’
Sun’s Amplitude South-eafterly - - — 33 25
Sun’s Depreffion at 6 o'Clock g il
Sun’s Azimuth at 6 0’Clock, South-eafterly —— %7 o
Sun’s Depreffion Eaft and Welt 27 30
Hour when Eaft 4h 42’
Right Afcenfion — 237 35
Hour of Sun-nfing _— _— L — ¥ 5O
Four of Sun-fetting _— 4h 10
Length of the Day —_— 8 2o
Length of the Night kg 15 40
Sherte(t Day in that Latitude — —— 7 46
Longeft Night in that Latitude —_— — 16 14
Hour of Day-break —_ 5 48
Duration of Twilight —_ —— 248

19%. Problem LXXXVI. Required the following Anfwers,
for the Latitude of 35° South, on Nevember 10, wviz.

Anfwers.
Sun’s Meridian Alttude PR = 22° 10’
Hour of Sun-rifing R o< P sh 9"
Hour of Sun fetting e 6 51

Sun’s Afcenfional Difference ——— o 51
Length of the Day — 13 42
Length of the Night ~—r  ——— — 10 18
Sun’s Right Afcenfion — — 225° 40
Sun’s Amplitude 8o 55

Sun’s Height at 6 o’Clock — — 9 50
Sun’s Azimuth at 6 o’Clock, South-eafterly —— %0° o

Sun’s Height when Eaft and Weft 3o ' o
Hour of Day-break - zh 36
Hour of Twilight ending _ —_— 8 24
Duration of Twilight —— — 1. 33
Hour when Sun is Eaft —_— ——— 7 44
Hour when Sun is Weift - —_ 4 16
Length of the longeft Day _— — 14 26
Length of the thorteft Night —— - 18 20



PLANISPHERES 147

198. Problem LXXXVIL Required the following An-
{wers, for the Latitude of 45° South on July 29, wviz.

Anfwers,
Sun’s Meridian Altitude -— 26° 26

Sun’s Depreflion at 6 0’Clock 14 15
Sun’s Azimuth at 6 o’Clock, North-eafterly — 45 5o

Sun’s Depreffion Ealt and Welt - 28 d0
Sun’s Amplitude North-eafterly 6r 50
Sun’s Right Afcenfion — 129

Sun’s Afcenfional Difference — — th 24’
Hour of Sun-rifing — — — 7 24
Hour of Sun-fetting — —_— 4 16
Length of the Day s — — 14 48
Length of the Night — —_— 9 I2
Hour of Day-break _ — 6 24
Duration of Twilight —_ p——e 1 48
Hour when Sun is Faft — s 4 e
Hour when Sun 1s Weit —_ - e ' o
Length of the thortelt Day — - e § ‘24
Length of the longeft Day — —_ 15 e

199. Problem LXXXVIIL. To find if it be Leap-year, or
how many Years after.

Example. How many Years is it after Leap-year, Anno 17702

Operation. Divide the Year by 4, and if o remain, it is
Leap-year, but if 1, 2, 3 remains, itis fo many Years after
Leap-year.

Note, The Years 1800, 1900, 2100, 2200, 2300, 2500,
&F¢c. are common Y cars.
Lxamples for Praéiice,

R 2 200. Pro-
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203. Problem XCII. To find the RomanIndiction.
Example. 'What is the Roman Indiction tor the Year of our
Lord 1770?
Operation. 'To the Year of our Lord add 3, and divide the
Sum by 15, the Remainder is the Roman Indiction required.
Examples for Prattice,

204. Problem XCIII.. To find the Epact, New-ftyle, for a
given Year.-

Example. What is the Epaét for the Year of our Lord
1770 ?

733?#&&&::. Multiply the Golden-number by 171, and divide
the Product by 30, the Remainder is the Epact, Old-ftyle. Then
from the Epadt, Old-ftyle (augmented by 30, if Need require)
fubtraét the Days of Difference between the Oldand New-fiyle,
and you have the Epact, New-ftyle.

Examples for Praliice.

205. Problem XCIV. To find the Age of the Moon?
Example. 'What is the Age of the Moon, Fanuary 1, 1750 ?
Operation. Add to the Epact for March 1, for April 2, for
May 3, for Fune 4, &c. and alfo add the Day of the Month ;
the Sum of thefe three Numbers, or their Overplus above 30,
or Thirties, is the Moon’s Age required.
Examples for Praliice,

206. Pro-
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206. Probless XCV. To find the Time of the Moon’s
fouthing.

FExample. 'What Time will the Moon be South, Fausary 1,
1770 ¢ !

Operation. Multiply the Age of the Moon by 4, and divide
the Produc by 5 ; the Quotient is the Hour of the Moon’s
fouthing required.. .-

Examples for Praéiice.

207. Problem XCVI. To find the Time of High-water at
a given Place.

Example. What Time will it be High-water at London-bridge,
Fanary 1, 17707

Oreration. Find how many Hours the Moon is paft the
Meridian, when it is High-water by the Tide table, add thefe
to the Hour of her Southing, and you have the Hour of High-
water required.

Examples for Prafice.

208. Problemn XCVII. To find Eaffer-day. '

Example. 'What Month and Day will Egfler-day be on,
Anno 17807
© Operation. Find how many Days old the Moon is, March
20, in the given Year, if it be Leap-year, otherwife the 21it;
and if the Moon is ‘14 Days old on the faid 20th or 21t of
March, find what Day of the Week fhe is fo old, and the Sun-
day following is Eafter-day. But if fhe is not 14 Days old on
the faid 20th or 21t of March, then count forward to that Day

of the Week when fhe is 14 Days old, and the Sunday following
is Eqfter-day.
| Ex-
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Lzamples for Praiiice. R

209. Problem XCVIII. To conduct a Ship from one given
Port toanother, along the Arch of a great Circle,

Nete, By this Kind of Sailing, a Ship fails to her defigned Port
the fhorteft Way the polhbly can, which, if the Place the
fails from, and that fhe fails to, be both in high Latitudes
of the fame Kind, may be thorter than by Mercator’s fail-
ing by a fixth Part of the whole Voyage, and the i.ongitude
may hereby be more correltly afcertained. Befides which,
this Tract being out of the ufual Courfe, Merchant Ships
may hercby often efcape their Enemy. . The principal
Objections to this Kind of failing, have been, that the
Winds will not always permict it to be praétifed, and that
it requires a tedious Calculation of {pherical Triangles,
the former of which can have no Weight in the Trade-
winds, and the latter may be calily removed by the Pla-
nifphere.

Example. Required the Latitudes, and Differences of Ion-
gitude by which a Ship muft pafs, in failing from Latitude 32¢
30’ North, to Latitude 50° o North, the Difference of Longi-
tude 70° o', to keep on the Arch of a great Circle, by the Pla-
nifphere.

ation. Find two Places on the Planifphere, whofe La-
ticudes and Difference of Longitude agree with thofe of the gi-
ven Ports, turn the Slider until fome Meridian thereof pafieth
through thofe two Places, and you have the Degrees of Lati-
tude and Difference of Longitude on the Planifphere, by which
the great Circle paffeth, of which make a Table for every 1, 2,
3, 45 5, 10, &c. Degrees of Latitude and Longitude. Then
for the Courfe at any Place in the Voyage ; turn Z on the Sli-
der, to the Latitude of one of the Ports on the Planifphere, and
counting downward from the Pole of the Planifphere, under the
Angle of their Difference of Longitude, to the Laditude of the
other
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other given' Port, on a Meridian of the Planifphere, you
have the Courfe on the Horizon of the Slider. Hence the An-
{wers for the Latitudes and Difference of Longitudes by which

the Arch paffeth, are as follows, viz. &
Diff. 1 ong. lat. | Diff. Long. Lat. r
Ol - i el
10 38 50 45 49 50
& e 5 e o R RS 2
20 — — 43 35 55 —— — 50 30
28 == = 457 25 6o — — 50 35
go, ——= 40N D65 65 50 25
35 48 5 0 - e—= 50 Q

210. Problem XCIX. Given the Latitude and Longitude
of a Place at Sca, where the Variation Lines are nearly North
and South, to find the Variation of the magnetic Needle at that
Place for a given Year.

Note, 1ft. The Variation of the magnetic Needle, is the De-
clination of its North Point, either Eaftward or Weft-
ward from the true North Point of the Horizon, when
the Needle 1s touched by the Loadftone, or artificial
Magnet, balanced, and freely fufpended Parallel to the
Horizon.

2d. This Variation is continually increafing or decrea-
fing, at all Places on the Surface of the Earth and Sea,
by a Law not yet fully difcovered, whereby it is found
breater at one Place than at another, and greater in one
Year than another Year at the {fame Place, and fometimes
half a Degree greater at one Time of the Day than ano- |
ther Time of the fame Day, at the fame Place.

Example. Suppofe it be required to know the Variation of
the Needle at Cape Good Hope tor the Year 1765 ?
Ope-
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Operation.  Obferve how many Degrees of Longitude the
Line of Variation hath moved Eaftward or Weftward in the gi-
ven Number of Years for which it is marked ; and fay, by the
Rule of Proportion, as the given Interval of Years, is to the
given Difference of Longitude, to where the fame Variation
Line is removed ; fo is the Time elapfed from one of the Years
for which the Variation Lines were delineated, to the Difference
of Longitude, which the fame Variation Line hath made in
that Time, either increafling or decrealing, as the Cafe fhall
happen.

Examples for Pradice,

211, Problem C. Given the Latitude and Variation, to find
ghe Longitude where the Variation Lines run nearly North and
South.

Example.  Suppofe a Ship at Sea, near the Ifland of St. He-
lena, ina given Latitude, and Place of a g:w:n Variation ; how
may the Lﬂngltude be known ?

Find the yearly Motion of the Variation as in the lalt Pro-
blem, and thereby the Place of the obferved Variation in the
given Parallel of Lartitude, fo you have the Longitude re-
quired.

Examples for Praflice.

S 212, Pro~
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212. Problem CI. Giventhe Variation of the Compafs, ‘at
two Places, whofe Difference of Latitude and Difference of Lon-
gitude are given, to find the Latitude and Longitude of each of
thofe Places.

Example. Suppofe the Difference of Latitude between the
two Places to be 38¢, and their Difference of Longitude 40°,
the Variation at the former Place 10° Weft, and at the latter
20° Welt; required the Ladntude and Longitude of each
Place ? '

Operation. Count among the Meridians and Parallels of La-
titude, until you find two Places on the Planifphere, whofe
Difference of Latitude and Longitude anfwer to thofe given,
and you have the Places required.

Examples for Praffice.
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I thall here prapofe the foliowing Hint, to fuch Perfons as
arc altronomically inclined, and are defirous of promoting an
Improvement by the Angle of the Sun’s Pofition to the Pole
and Zenith 3 which although the Pratice of taking the fame,
may have been hitherto neglected, as a Thing either inconfi-
derable or impoffible ; yet that it is not fo, will appear on a
due Confideration of the following Particulars.

Definition. - In a vertical fpherical Triangle, the Angle of the
Sun’s Pofition to the Pole and Zenith, is the Diftance of the
Extremirties of two quadrantal Arches, in the Arch of a great
Circle, one pafling through the Sun and Fole, the other paf-
fing through the Sun and Zenith. And fecing that che fix
Parts of a vertical fpherical Triangle, do depend upon the Sun’s
Declination, Hour of the Day, Latitude of the Place, Sun’s Azi-
muth, Alcitude and Angle of Pofition, the Want of a practical
Method for taking the latter, hath hitherto rendered this moft
ufeful Part of Altronomy incompleat. Wherefore,

Confirutiion. Let there be formed an Inftrument, having a
Gnomen, horizontal Plane, a Pole and Zenith, with two Ar-
ches meeting, and the Point where they meet fo conftrutted, as
to be readily directed to the Sun ; the Arch of a gredt Circle
extending from the Ends of the two former Arches, at the Di-
ftance of go® from the angular Point.

Ufe. By a Plumb-line, the Latitude of the Place, Hour of
the Day, or any other Data, place the whole Inftrumeént in the
Pofition of the Earth’s Globe, dire€t the Meeting of the two
Arches to the Sun, and turn them up to the Pole and Zenith 5
their Diftance in the great Circle, from one to the other, is
the Angle of Pofition required.

The AuTHoRr, on the Receipt of proper Orders, Poff-paid,
will caufe this Inftrument to be made for Land or Sea;
the Ufe of which will be no lefs than from a fingle Ok-
{ervation of the Sun, to determine the Latitude, the Azi-
muth and Hour of the Day ; ard in Compolfition with
other Data, will be inftrumental for refolving many other
important Problems.
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213. K¥OKHRHERE is on the Terraqueous Globe a certain

¥ 1 ¥ Parallel of Lautude, to which a Ship may be

# fuppofed to fail, and to have Sea-room, to de-

art from that Parallel ;5 but fuch is the Situation

of every Point of that Parallel of Latitude, that no Ship can

fail from the faid Latitude, but upon one particular Point of

the Compafs ; and the Wind, though it veer round all the 32

Points, will always blow again{t that Point upon which the Ship

muft fail from that Latitude, and the Wind, though blowing

againft that Point upon which the Ship mult fail, yet the Ship
may go directly betore the Wind.

214. There are two Places on the Terragueous Globe fo fitua-
ted, with refpect to one another, that from each of thofe Places
a Ship may fail, and though they have Sea-room to all the 32
Points, yet it is impoflible for them to fail from thofe Places
but upon oppofite Points of the Compafs ; and though they fail
upon oppolite Points, yet they may, upon thofe Points, be
either following or meeting one another.

215. There i1s a certain Place of the Terragueons Globe, to
which the Suz and Moon rife always in the Sourh, and fet in the
South. '

216. There are two Places of the Earth which bear direétly
North and Seuth of one another, and their Diftance from each
is 100 Miles, but the true Courfe from one of thofe Places to
the {;ther, 1s to fail 50 Miles due North, and 50 Miles due
South.

217. There is a certain Place on the Terragueous Globe, to
which a Ship may fail directly upon one Point of the Compafs 5
but there are other fourteen Points on which a Ship may fail
towards that Place, but if fhe continue to fail upon e’er a one
of the Fourteen, fhe will always approach to the aforefaid Place,
but will never be able to come 1o it.

218. There
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218. There is a certain Parallel of Latitude upon which a
Ship may fail round the Globe, and may all that Time obferve
the Body of the Sun, without his being above the Horizon,

219. Thereis a certain Place of the Earth from which two
Ships may depart on one and the fame Day, yea, and on the
fame Hour and Minute of that Day, and upon one and the
fame Point of the Compafs, may continue to fail with the fame
Velocity for the Space of 24 Hours, and though they depart
from the fame Place, and at the fame Time, and both fail up-
on the fame Point of the Compafs, with the fame Velocity, yet,
in 24 Hours, they will be diftant from one another above 1000
Italian Miles.

220. There is a certain Parallel of Latitude upon which a
Ship may fail at the Rate of 12 Italian Miles an Hour, and in
24 Hours her Velocity, meafured in Degrees of the Equator,
fhall be equal to the Velocity of the Suz on the 10th of Fune.

221. There is a certain Place of the Earth, from which a
Stone of about 10,000 Weight could not fall, though a Pit
were digged all round it, and that which is the Caufe of other
Bodies falling from other Places, would be the only Pillar to
fupport a Body in that Flace.

222. There are two Parallels of Latitude, in one of which
lefs Gold will make a Pound Weight than in the other.

223. There are two Places of the Earth where oné and the
{ame Veflel will hold more Wine or Water in the one Place
than the other. :

- "224. There is a certain Paralle] of Latitbde from which two
Ships may fail at one and the fame Moment of Time, with re:
fpeét of real Time, and with refpect of apparent Time, will
differ one intire natural Day ; but there .is another Paralle] of
Latitude, to which, if thofe two Ships fail upon one and the
fame Point of the Compafs, with the fame Velocity, they fhall
arrive at that certain Parallel of Latitude at one and the fame
Mement, both with relpeét to real and apparent Time.

225. There
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225. There is a certain Place of the Earth where all the fixed
Stars have ftill the fame Altitude 5 and notwithftanding of the
diwrnal Revolution of the Earth, they always bear upon the
fame Point of the Compals.

226. There are {everal Places at a confiderable Diftance from
one another, that lie all dire€tly Ealt of London, but Londen does
not lie diretly Welt from any of the faid Places.

22%. The Cbriftians obferve the firlt Day of the Wecek for
their Sunday, the Fews the Seventh for their Sabbath, and the
Furks the fixch Day of the Week for the Time of their Wor-
fhip ; but there is a particular Place of the Globe, to which, if
a Chriftian, Few, and Turk fail in one and the fame Ship, they
fhall keep the Time for their Worthip on different Days, as
above, all the Time they are failing to that particular Place ;
but when they arrive at that Place, and during the Time they
remain at it, they fhall all keep their Sabbath on one and the
fame Day ; but when they depart from that Place, they fhall
all differ as before.

228. There is a certain Port, from which, if three Ships
depart at one and the fame Time, and fail on three particular
different Courfes till they return to the Port they departed from,
and if in one of thefe Ships be Chriflians, in the fecond Fews,
and in the third Turks, when they return to the Port they de-
parted from, they fhall differ fo with refpe to real and ap-
parent Time, that they all fhall keep their Sabdath on one and
the fame Day of the Week, and yet each of them, feparately,
fhall believe that he keeps his Sabbath on the Day of the Week
his Religion requires.

229. There is a certain Country in the North-temperate
Zone, to whofe Inhabitants the Bodies of the three fuperior Pla-
nets, Saturn, Jupiter and Mars appear to be moft enlightened,
when they are actually leaft enlightened. 7

230. There is a Continent all lying in the North-fide of the
Equator, to whofe Inhabitants the Body of the Su feems to be
nearelt to them, when he is the farctheft removed from them.

231. Therg
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231, Thereis a certain Parallel of Latitude, on which Paral-
lel the Star, called the North Polar-fiar, appears by Obferva-
tion, to be 47 Degrees elevated above the Horizon, and at ano-
ther Time the faid Polar-flar will appear, by Obfervation on the
fame Parallel of Latitude, to be at the Horszon.

232. Thereare two Places lying in the Torrid-Zone, that are
not above 60 Miles diftant from one another, but if a Ship fail
from one to the other, on one particular Point of the Compafs,
the Difference of Time between thofe two Places, will attually
be found to be abeve 23 Hours,

233. There are 24 Places on the terragueous Globe, in which
all the 24 Hours of the natural Day do always exift at the fame
Time, and yet the Diftance of any two of thofe Places does rot
exceed 6o Miles.

FRFFIFAAHI AR HAKHIR AR ANOK
CEON € Lhl - § T.0uW.

ROM the aforegoing Problems, and their Solutions, we pre-

fume 1t fufficiently appears, that our Univerfal Planifpheres,
are compleat Subftitutes for a large Pair of Globes, and that
the capital Problems of Geography, Aftronomy and Naviga-
tion, may be folved by them, That the Diftances and Pofi-
tions of Places on the Earth and Sea may be meafured, and the
Place of the Zenith in the Heavens, with the Diftances and
Pofitions of Stars, as accurately afcertained, as by the Globes
them{clves, with their Horizon and Quadrant of Altitude ap-
pending. 'Which, although fomewhat paradoxical, feeing that
the Glebe hath Dimenfions of Length, Breadth and Depth,
and a Rotation round 1ts Axis ; whereas our Planifpheres have
no fuch Properties, but are fixed to the Plane of the Meridian
and foliticial Colure, with their S/ider moving in a direé Oppo-
fition te fuch a Motien, coincident with the Plane of the Me-
ridian and folfticial Colure from the Zenith to the Nadir, or
from Pole to Pole; yet their Operations are undoubtedly true,
and may be expeéted to become familiar and eafy in Practice,
to fuch as fhall have attentively confidered their Conftrution
and the aforegoing Examples with the Precepts.

[
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“Mzr, DUNN, the AvTHOR of this ‘f’rmrfﬁ,
having been engaged, as a Conduétor and Teacher,
at the moft famous AcApEMIES in Lonpon;
And bad the Honour to inffruit Perfons of Dittinétion,
at their own Heufes, with Approbation ;
alfo, grown Gentlemen and Ladies, at Home &nd Abroad,
by new, eafy, and fhort Methods :

is removed to a very commodious and healthy Situation,

and with the Affifance of proper Malters, now carries on

An AcADEMY, at CHELSEA,
" for boarding and qualifying young Gentlemen,
in Arts, Sciences, Languages, and for Bufinefs.
Where young Gentlemen who want to finifh their Education, . ..
or grown Perfons, wvilling to retricve the Defelts of an ill-condui?ed One, ~
may depend upon the befp Affifiance for that End, in
Englifh, Laun, Greek, French, & _
Penmanthip, iz all the Hands for Bufinefs or Ornaments
Drawing and Perfpective ; Anthmetic in all its Kinds 3
Merchants Accompts and practical Book-keeping, applicable to real Bufinefs;
Algebra, Geometry, Trigonometry, Fluxions,
Menfuration, Gauging, Surveying, Dialling, Aftronomy,
Geography, Navigation, Fortification, Gunnery,
and other mathematical and philofophical Sciences,
ufeful in a civil and domeftic, military or naval Employ ;
Fencing, Dancing, Mulic, and other Parts of polite Literature.
The AcADEMY E*ffﬂg; provided with a large and expenfive Appar;tuS,
for demonttrating and explaining the Principles of
Mechan'ics, Hydroftatics, Optics, Pneumatics,
Aftronomy, Electricity, Chymiftry, €.
On which Lefiures are frequently read
1o Gentlemen and Ladies wbho choofe to attend occafionally,
as well as 19 the Pupils of the AcADEMY.





















