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TO THE 

READER. 

THIS fhort Account of 
the Globe was Originally 

deft grid for the U/'e of fitch 
Gentlemen as learn Mathema- 
ticks of me at Home. But the 
Courfe of my Publick Le&ures^ 
at the Marine Coffee-Houfe in 
Birchin-Lane, obliging me to 
proceed next to the Doffline of 

A z the 



iv To the Reader. 

the Sphere ; and the Books on 
this Subject already publijtid) 
being much too large, and fill- 
ed with Matters very foreign 
to my Defign ; / thought it ne- 
ceffary to publifh this Short 
Defcription and Ufe of the 
Globes, that my /Juditory there 
may have the Matter in a much 
Jhorter, and yet, l hope^ in as 
plain a View : For I know of 
nothing material that is here o- 
mitted. 

THE Defcription and Ufe 
of Mr. Collins s Quadrant was 
occafiond by the Requefi of 
fome Per fans, who would gladly 

know 
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know the beji Ufes of //, with- 
out being obliged to read over 
many Things which are little to 
their Purpofe. 
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The Charafters of the Twelve 
Signs of the Zodiack. 

Aries 
Taurus 
Gemini 
Cancer 
Leo 
Virgo 

Libra & 
b f\ Scorpio ni 
n v JSagittarius ^ 

^ Capricorn ^ 
r\/ Aquarius as 
t!t J^Pifces x 

The Chara&ers of the Planets. 

Moon ^ ^ Mars 
Mercury $ ( jJuP*ter 

Venus 2?)Saturn 
Sun © j C 
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THE 

Defcription and Ufe 

O F T H E 

GLOBES. 

GLOBE or SPHERE is 
a round folid Body, every Part, 

of vvhofe Surface is equally diftant 
from a Point within it, call’d its 
Centre; and it may be conceived to 
be form’d by the Revolution of a Se- 
mi-circle round its Diameter. 

When fuch a Body as this hath all 
the Parts of the Earth and Sea drawn 
or delineated on its Surface, like as 
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in a Map, and placed in their natu- 
ral Order and Situation, it is called 
the 'lerrejlrial Globe. 

But if on its Surface it hath the 
fixed Stars and the Images of the Con- 
fiellations drawn, together with the 
Circles of the Sphere below defcrib’d, 
’tis then call’d the Celejlial Globe. 

And when the following Circles 
are fuppofed to be defcrib’d on the 
convex Surface of the Sphere, which 
is hollow within, and after this you 
imagine all Parts of the Sphere’s Sur- 
face to be cut away, except thofe 
Parts on which fuch Circles are de- 
fcrib’d ; then that Sphere is call’d an 
Armillary Sphere, bccaufe it appears 
in the form of feveral circular Rings, 
or Bracelets, put together in a due 
Pofition. 

There are ten eminent Circles up- 
on the Globe, or of the Sphere; fix 
of which are called Greater, and the 
four other Lejfer Circles. ' 

A Great 
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A Great. Circle of the Sphere is 

that, whofe Plane pafleth through 
the Centre of the Sphere, and divides 
it into two equal Parts or Hemi- 
fpheres. 

A LefTer Circle is that which is 
parallel to a greater; as the Tropicks 
and Polar Circles are to the Equator> 
and as the Circles of Altitude are to 
the Horizon. 

Or Leffer Circles are fuch as do not 
divide the Globe into two equal Parts. 

The Greater Circles arei 
I. The Horizon, which is a broad 

Wooden Circle, encompaffing the 
Globe, and divideth it into two equal 
Parts call’d the upper and lower He- 
mifpheres, having two Notches, the 
one in the North, the other in the 
South Part of it, for the Brazen Me- 
ridian to ftand in. 

There are ufually accounted two 
Horizons: 
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Firji, The Vifible or Senfible, 

which you may conceive to be made 
by fome great Plane, or the Surface 
of the Sea; and which divides the 
Heavens into two Hemifpheres, the 
one above, the other (apparently) be- 
low the Level of the Earth. 

This Circle determines the Riling 
and the Setting of the Sun, Moon, 
or Stars, in any particular Latitude; 
for when any one of them comes juft 
to the Eaftern Edge of the Horizon, 
then we fay it rifeth; and when it 
doth fo at the Weftern Edge, we fay 
it fetteth. And from hence alfo the 
Altitude of the Sun and Stars is ac^ 
counted, which is their Height in 
Degrees above the Horizon. 

2. The other Horizon is call’d the 
Real and Rational, and is a Circle 
which encompalfes the Earth exact- 
ly in the Middle, and whofe Poles 
are the Zenith and Nadir that is, 
two Points in its Axis, each 90 De- 

grees 
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grees diftant from its Plane, (as the 
Poles of all Circles are) and the one 
exa&ly over our Heads, and the other 
diredtly under our Feet. This is the 
Circle which the Wooden Horizon 
on the Globe reprefents. 

On which Broad Horizon feveral 
Circles are drawn ; the innermoft of 
which is the Number of Degrees of 
the Twelve Signs of the Zodiack,viz. 
30 to each Sign: For the antient A- 
ftronomers obferved the Sun in his 
(apparent) annual Motion, to defcribe 
always one and the fame Line in the 
Heavens, and never to deviate from 
this Track or Path to the North or 
South, as all the other Planets did 
more or lefs: and becaufe they found 
the Sun alfo to (hift, as it were back- 
ward, through all the Parts of this 
Circle or Path, fo that in his whole 
Year’sCourfe he would rife, culminate> 
and fet with every Point of it; they 

diflin- 
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diftinguiftied the fixed Stars that ap- 
peared in or near this Circle into 12 
Conftellations or Divifions, which 
they called Signs; and becaufe they 
were mofl of them ufually drawn in 
the Form of Animals, they called 
this Circle by the Name of the Zo- 
diack, and the very middle Line of 
it the Ecliptick. And fince every 
Circle was divided into 360 Parts or 
Degrees, a twelfth Part of that Num- 
ber mu ft be 30, the Degrees in each 
Sign. 

Next to this you have the Names 
of thofe Signs j next to this the Days 
of the Month, according to the^ar- 
lian Account^ or Old Style> with the 
Calendar ■' and then another Calendar, 
according to the Foreign Account, call- 
ed the New Style. 

And the outermofl is a Circle di- 
vided into thirty two equal Parts, 
which make the thirty-two Rhumbs 

or 
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or Points of the Mariner’s Compafs, 
with the firft Letters of the Names 
annexed ; and fince that one 3 2d part 
of 360 Degrees is 11 Degrees 15 Mi- 
nutes, they account that each fingle 
Point of the Compafs is 11 Degrees 
15 Minutes. 

The Ufes of this Circle on the 
Globe, are 

1. To determine the Rifing and 
Setting of the Sun, Moon, or Stars, 
and to (hew the Time of it by the 
help of the Hour-Circle and Index, 
as Hiall be (hewed hereafter. 

2. To limit the Increafe and De- 
creafe of the Day and Night: For 
when the Sun rifes due Eaft, and fets 
Weft, the Days are equal. 

But when he rifeth and fetteth 
to the North of the Eaft and Weft, 
the Days are longer than the Nights ; 
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as on the contrary, the Nights are 
longer than the Days, when the Sun 
rifeth and fetteth to the Southward 
of the Eaft and Weft Points of the 
Horizon. 

3. To (hew the Amplitude of the 
Sun, or of any Star, and alfo on what 
Point of the Compafs it rifeth and 
fetteth. 

II. The next great Circle is the 
Meridian^ which is reprefented by 
the brazen Frame or Circle in which 
the Globe hangs and turns, and di- 
vides it into the Eaftern and Weftern 
Hemifpheres: It is divided into four 
nineties, or 360 Degrees, beginning at 
the Equinodlial. ’Tis called the Meri- 
dian, becaufe when the Sun comes to 
the South Part of this Circle, ’tis then 
Meridies, Mid-Day, or High-Noon j 
and then the Sun hath its greateft 
Altitude for that Day; which there- 
fore is call’d the Meridian Altitude. 

The 
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The Plane of this Circle is perpendi* 
cular to the Horizon, and pafleth 
through the South and North Points 
thereof, through the Zejiitb and Na- 
dir, and through the Poles of the 
World. On it each way from the E- 
quinottial, on the Celejlial Globe, is 
accounted the North or South Decli- 
nation of the Sun or Stars j and on 
the Terreftrial, the Latitude of a Place 
North or South: which is all one 
Quantity with the Elevation or the 
Height of the Pole above the Hori- 
zon ; becaufe the Diftance from the 
Zenith to the Horizon being the fame 
as that between the EquinoSlial and 
the Poles, if from each you imagine 
the Diftance from the Pole to the 
Zenith to be taken away, the Lati- 
tude muft remain equal to the Po/e’s 
Height. 

There are two Points of this Cir- 
cle, each 90 Degrees from the E- 
.quinoftial, which are called the 

Poles 
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Poles of the World-, and a Diame- 
ter from thence continued through 
the Centre of either Globe, is call’d 
the Axis of the Earth, or Heavens, 
on which they are fuppofed to turn 
round. 

Thefe Meridiatis are various, and 
change according to the Longitude 
of Places; for as foon as a Man 
moves but one Degree, or but a Point 
to the Eaft or Weft, he is under a 
new Meridian: But there is (or 
ftiould be) one fixed, which is call’d 
the Firfi Meridian. 

And this on fome Globes pafles 
through Gratiofa, one of the Azores 
Iflands, on others through F^rro, the 
moft Weftern of the Canary Iflands. 
But moft of our Englijh Geographers 
ftx it at London. 

The Poles of the Meridian are the 
Eaft or Weft Points of the Horizon. 

On the Terreftrial Globe there 
are ufually drawn twenty four Me- 

ridians, 



ridians, one through every fifteen De- 
grees of the Equator, that is, through 
every fifteen Degrees of Longitude. 

The Ufes of this Circle are (firft) 
to fet the Globe to any particular 
Latitude, by a proper Elevation of 
the Pole above the Horizon of that 
Place: and (fecondly) to fhew the 
Sun or Stars Declination, right 
fcenfion, and greateft Altitude: Of 
which more hereafter. 

III. The next Great Circle is the 
Equinoctial, as it is called on the 
Celeftial, and Equator on the Ter- 
reftrial Globe. The Poles of this 
Circle are the Poles of the World. 
It ivides the Globe into two equal 
Parts or Hemifpheres, as to North 
and South j and it pafleth through 
the Eaft and Weft Points of the 
Horizon, and at the Meridian is 
always as much raifed above the 
Horizon, as is the Complement 

B ' of 
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of the Latitude' of any particular 
Place. Whenever the Sun cometh 
to this Circle, it makes equal Days 
and Nights all round the Globe; 
becaufe it always rifeth then due 
Eaft, and fets due Weft ; which it 
doth at no other time of the Year. 
All Stars alfo, which are under this 
Circle, or which have no Declinati- 
on, do always rife due Eaft, and fet 
full Weft. 

All People living under this Cir- 
cle (which in Geography, or rather 
by Navigators, is called the Line) 
have the Days and Nights conftantly 
equal; and when the Sun is in the 
Equinoctial, he will be at Noon in 
their Zenith, or dire&ly over their 
Heads, and fo their eredt Bodies can 
caft no Shadow. 

From this Circle, both ways, the 
Sun or Stars Declination on the Ce- 
leftial, or Latitude of all Places on 
the Terreftrial Globe, is accounted on 5 
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on the Meridian: And fuch lefler 
Circles as run through each Degree 
of Latitude or Declination parallel to 
the Equinodtial, are called Parallels 
of Latitude, or Parallels of Declina- 
tion. 

Through every fifteen Degrees of 
this Equinodtial, the Hour Circles 
are drawn at Right Angles to it on 
the Celeftial Globe, and all pafs 
through the Poles of the World, di- 
viding the Equinodtial into twenty 
four equal Parts. 

And the Equator on the Terre- 
ftrial Globe is divided by the Meri- 
dian into thirty-fix equal Parts; 
which Meridians are equivalent to 
the Hour-Circles on the other Globe. 

IV. The Zodiack is another great 
Circle of the Sphere, dividing the 
Globe into two equal Parts: When 
the Points of Aries and Libra are 
brought to the Horizon, it will cut 

B 2 that 
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that and the Equino&ial obliquely 
making with the former an Angle 
equal to the Sun’s greatefl Meridian 
Altitude in any Latitude; and with 
the Equinoctial, an Angle equal to 
23 Degrees and 30 Minutes, which 
is the Sun’s greateft Declination. 
This Circle by Aftron ..ners is ac- 
counted as a kind of broad one, and 
is like a Belt or Girdle round the 
Globe: Through the middle of it is 
drawn a Line call’d the Ecliptick, or 
Via Solis, the IVay of the Sim; be- 
caufe the Sun never deviates from it 
in its Annual Motion, as the Planets 
do all more or lefs, whence it hath 
its Breadth. 

This Circle is marked with the 
Characters of the Twelve Signs, 
and on it is found out the Sun’s 
Place; w'hich is under what Star or 
Degree of any of the Twelve Zo- 
diacal Conftellations he appears to 
be at Noon. By this are deter- 

mined 
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mined the four Quarters of the Year, 
according as the Ecliptick i$ divided 
into four equal Parts; and according 
as the Sun goes on here, he hath more 
or lefs Declination. 

Alfo from this Circle the Latitude 
of the Planets and fixed Stars is ac- 
counted from the Ecliptick towards 
its Poles. 

The Poles of this Circle are twen- 
ty three Degrees, thirty Minutes Di- 
ftancefrom the Poles of the World, 
or of the Equinoctial; and by their 
Motion round the Poles of the 
World, are the Polar Circles de- 
fer ibed. 

In thefe Poles of the Ecliptick, all 
the Circles of Longitude which are 
drawn through the Zodiack do 
terminate j as the Meridians and 
Hour-Circles do in the Poles of the 
World, and as the Azimuth or Ver- 
tical Circles do in the Zenith and 
Nadir. 

B 3 V. and 
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V. and VI. If you imagine two 

great Circles paffing both through the 
Poles of the World, and alfo one of 
them through the Equinoctial Points, 
Aries and Libra, and the other thro’ 
the Solflitial Points, Cancer and Ca- 
pricorn : 

Thefe are called the two Colures % 
the one the Equinoctial, the other the 
Soljlitial Colure. Thefe will divide 
the Ecliptick into four equal Parts 
or Quarters, which are denomina- 
ted according to the Points, where 
thefe pafs through, called the four 
Cardinal Points; and are the firft 
Points of Aries, Libra, Cancer, and 
Capricorn. 

Lhefe are all the Great Circles. 

VII. and VIII. If you fuppofe two 
Circles drawn parallel to the Equinoc- 
tial, at twenty three Degrees thirty 
Minutes diftant from it, one towards 

the 
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the North, the other towards the South 
thefe are called the Tropicks, becaufe 
the Sun appears then to turn backward 
from his former Courfe. The Northern 
is the Tropick of Cancer, and the 
Southern the Tropick of Capricorn, 
becaufe thofe Tropicks are under thefe 
Signs. 

IX. and X. If two other Circles are 
fuppofed to be drawn through twenty- 
three Degrees thirty Minutes, reckon- 
ed on the Meridian from the Polar 
Points, thefe are called the Polar Cir- 
cles', the Northern is the Artick, and 
the Southern the Antartick Circle, be- 
•caufe oppofite to the former. 

Phefe are the Four LeJJer Circles. 

And thefe on the Terreftrial Globe, 
the Ancients fuppofed to divide the 
Earth into five Zones, viz. two Frigid, 
two Temperate, and the Torrid Zone. 

B 4 Befides 
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Befides thefe ten Circles lately de- 

fcribed, which are always drawn on 
the Globe it felf, there are fome o- 
ther neceflary. Circles to be known, 
which are barely imaginary, and fup- 
pofed only to be drawn upon the 
Globe. As, 

i. Meridians,, or Hour-Circles, 
which are great Circles meeting all 
in the Poles of the World, and crof- 
iing the Equinoftial at Right Angles; 
thefe are- fupplied by the Meridian, 
Hour-Circle, and Index. 

- 2,, Azimuths, or Vertical Circles, 
which iikewife are great Circles 
of the Sphere, and meet in the 
Zenith and Nadir, as the Meri- 
dians and Hour-Circles do in the 
Poles: Thefe cut the Horizon at 
Right Angles, and on thefe is rec- 
koned the Sun’s Altitude, when he 
js not on the Meridian. They are 

reprc? 
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reprefented by the Quadrant of Al-r 
titude, which being fixed at the Ze- 
nith, is moveable round the Globe 
through all the Points of the Com- 
pafs. 

3. There are alfo Circles oj Lon- 
gitude of the Stars and Planets, which 
are great Circles paffing through the 
Poles of the Ecliptick, and in that 
Line determining the Star’s or Pla- 
net’s Place, or Longitude, reckoned 
from the firft Point of Aries. 

4. Almacanters, or Parallels of Al- 
titude, are Circles having their Poles 
in the Zenith, and are always drawn 
parallel to the Horizon. Thefe are 
Leffer Circles of the Sphere, dimi- 
nidling gradually as they are far- 
ther and farther from the Hori- 
zon. 

In refpedt of the Stars, thefe are 
alio fuppofed to be Parallels of La- 

titude } 
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titude-, which are parallel totheEc- 
liptick, and have their Poles the 
fame with thofe of that Circle. 

4. Parallels of Declination of the 
Sun or Stars; which are lefler Cir- 
cles, whofe Poles are the Poles of the 
World, and are all drawn parallel to 
the Equinodlial, either North or 
South ; and thefe (when drawn on 
the Terreftrial Globe) are called Par- 
allels of Latitude. 

definitions. 

1. Latitude of any Placey is an 
Arch of the Meridian of that Place, 
intercepted between its Zenith and 
the Equator; and this is the fame 
with an Arch of the Meridian inter- 
cepted between the Pole and the Ho- 
rizon ; and therefore it is often ex- 
preffed by the Pole’s Height, or Ele- 

vation 
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vation of the Pole: The Reafon of 
which is, that from the Equator to 
the Pole, there always being the Di- 
ftance of ninety Degrees, and from 
the Zenith to the Horizon the fame 
Number; and each of thefe ninety 
Degrees, containing within it the Dis- 
tance between' the Zenith and the 
Pole; that Diftance therefore being 
taken away from both, muft leave 
the Diftance from the Zenith to the 
Equator, equal to the Diftance be- 
tween the Pole and the Horizon, or 
to the Elevation of the Pole above 
the Horizon. 

2. Latitude of a Star or Vianet, 
is an Arch of a great Circle reckoned 
on the Quadrant of Altitude, laid 
through the Star and Pole of the Ec- 
liptick, from the Ecliptick towards 
its Pole. 

3. Lon- 
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3. Longitude of a Place, is an 

Arch of the Equator, incercepted be- 
tween the Meridian of the Place, and 
the firft Meridian : Or it is more pro- 
perly the Difference, either Eaft or 
Weft, between the Meridians of any 
two Places accounted on the E- 
quator. 

4. Longitude of a Star, is an Arch 
of the Ecliptick, accounted from the 
Beginning of Airies, to the Place where 
the Star’s Circle of Longitude croffeth 
the Ecliptick; fo that it is much the 
fame as the Star’s Place in the Eclip- 
tick, accounted from the Beginning 
of Aries. 

5. Amplitude of the Sun, or of a 
Star, is an Arch of the Horizon in- 
tercepted between the true Eaft or 
Weft Points of it, and that Point 
upon which the Sun or Star rifes or 
fets. 

6. Right 
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6. PJght Afcenfwn of the Sun, or 

of a Star, is that Part of the Equi- 
noctial reckoned from the Beginning 
of Aries, which rifeth or fetteth witli 
the Sun or Stars in a Right Sphere j 
but in an oblique Sphere it is that 
Part or Degree of the Equinoctial 
which comes to the Meridian with 
it, (as before) reckoned from the Be- 
ginning of Aries. 

i. A Right or Direct Sphere is 
when the Poles are in the Horizon, 
and the Equator in the Zenith j the 
Confequpce of being under fuch 
a Polition of the Heavens as this, 
(which is the Cafe of thofe who 
live direClly under the Line) is, that 
the Inhabitants have no Latitude nor 
Elevation of the Pole; they can 
nearly fee both the Poles of the 
World. All the Stars in the Hea- 
vens do once in twenty-four Hours 
rife, culminate, and fet with them ^ 

5 the 
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the Sun always rifes, and defcends 
at Right Angles with the Horizon, 
which is the Reafon they have al- 
ways equal Day and Night, becaufe 
the Horizon doth exadlly biffedt the 
Circle of the Sun’s Diurnal Revolu- 
tion. 

2. A Parallel Sphere, is where the 
Poles are in the Zenith and Nadir, 
and the Equinodtial in the Hori- 
zon j which is the Cafe of fuch Per- 
fons, if any fuch there be, who live 
diredtly under the North or South 
Poles. 

And the Confequences of fuch a 
Pofition are, That the Parallels of 
the Sun’s Declination will alfo be 
Parallels of his Altitude, or Alma- 
canters to them. The Inhabitants 
can fee only fuch Stars as are on their 
Side the Equinodlial j and they muft 
have fix Months Day, and fix Months 
continual Night every Year; and 
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the Sun can never be higher with 
them than 23 Degrees 30 Minutes, 
(which is not fo high as it is with 
us on February 10.) 

3. An Oblique Sphere, is where the 
Pole is elevated any Number of De- 
grees lefs than 90 : And confequent- 
ly the Axis of the Globe can never 
be at right Angles to, nor in the Ho- 
rizon ; and the Equator, and Paral- 
lels of Declination, will all cut the 
Horizon obliquely, from whence it 
takes its Name. 

Oblique Afcenjion of the Sun, or 
Stars, is that Part or Degree of the 
Equinoctial reckoned from the Begin- 
ning of Aries, which rifes and fets 
with them in a oblique Sphere. 

Afcenfonal Difference, is the Dif- 
ference between the Right and Ob- 
lique Afcenfon, when the Lefler is fub- 
ftra&ed from the Greater. 

On 
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Of the Terrejlr 'ial Globei 

i. A Space upon the Surface of the 
Earth, reckoned between 

two Parallels to the Equator, where- 
in the Increafe of the longeft Day 
is a Quarter of an Hour, is by fome 
Writers called a Parallel. 

2. And the Space contained be- 
tween two fuch Parallels is called a 
Climate. Thefe Climates begin at 
the Equator; and when we go 
thence North or South, till the Day^, 
becomes half an Hour longer than 
it was before, they fay we are cftme 
into the Jirjl Climate; when the Days 
are an Hour longer than they, are un- 
der the Equator, we are come to 
the fecond Climate^ &c. Thefe Cli- 
mates are accounted in Number 24, 
reckon’d each way towards the Poles. 

The 
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The Inhabitants of the Earth are 
divided into three forts, as to the fall- 
ing of their Shadows. 

i. Amphifcii, who are thofe that 
inhabit the Torrid Zone, or live be- 
tween the Equator and Tropicks, 
and confequently have the Sun twice 
a Year in their Zenith; at which 
time they are Afcii, i. e. have no Sha- 
dows, the Sun being vertical to them. 
Thefe have their Shadows caft to the 
Southward, when the Sun is in the 
Northern Signs; and to the North- 
ward, when the Sun is in the South- 
ern Signs, reckoned in relpedt of 
them. 

2. Heterofcii, who are thofe whofe 
Shadows fall but one way; as is the 
Cafe of all fuch as live between the 
Tropicks and Polar Circles : For 
their Shadows at Noon are always 

C to 
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to the Northward in North Lati- 
tude, and to the Southward in South 
Latitude. 

3. Perifcii, are fuch Perfons that 
inhabit thofe Places of the Earth 
that lie between the Polar Circles and 
the Poles, and therefore have their 
Shadows falling all manner of ways, 
becaufe the Sun at fome times of 
the Year goes clear round about 
them. 

The Inhabitants of the Earth, in 
refpeft of one another, are alfo divi- 
ded into three forts: 

1. Periaci, who are fuch as in- 
habiting the fame Parallel ( not a 
great Circk) are yet direttly oppo- 
fite to one another; the one being 
Eaft to Weft from the other ex- 
actly 180 Degrees, which is their 
Difference of Longitude: Now thefe 

have 
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have the fame Latitude and Length 
of Days and Nights, but exadtly at 
contraty Times; for when the Sun 
rifeth to the one, it fets to the o- 
other. 

2. who are Inhabitants of 
fuch Places as being under a Semi- 
circle of the fame Meridian^ do lie 
at equal Diftances from the Equator; 
one towards the North, and the o- 
ther towards the South. 

Now thefe have the fame Degree 
of Latitude, but towards contrary 
Parts, the one North, and the other 
South j and therefore muft have the 
Seafons of the Year dire&ly at con- 
trary times one to the other. 

3. Antipodes, who are fuch as dwell 
under the fame Meridian, but in two 
oppofite and equidiftant Parallels, 
and in the two oppofite Points of 
thofe two Parallels; fo that they go 

C 2 Feet 
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Feet againft Feet, and are diflant 
from each other an entire Diameter 
of the Earth, or 180 Degrees of a 
Great Circle. 

Thefe have the fame Degree of 
Latitude, but the one South, the o- 
ther North, and accounted from the 
Equator a quite contrary way j and 
therefore thefe will have all things, 
as Day and Night, Summer and Win- 
ter, diredtly contrary to one ano- 
ther. 

PROBLEMS. 

i. cTo find the Latitude of any Place. 

Bring the Place to the Brafs Me- 
ridian, and the Degrees of that Cir- 
cle, intercepted between the Place and 
the Equinoctial, are the Latitude of 
that Place, either North or South. 

Then to fit the Globe, fo that the 
Wooden Horizon ihall reprefent the Ho- 
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Horizon of that Place, elevate the 
Pole as many Degrees above the 
Wooden Horizon, as is the Latitude 
of that Place, and it is donej for 
then will that Place be in the Ze- 
nith. 

If, after this, you rectify the Globe 
at any particular Time, you may by 
the Index know the Time of Sun- 
rifing and fetting with the Inhabi- 
tants of that Place, and confequently 
the prefent Length of their Day and 
Night, &c. 

2. To find the Longitude of Places. 

Bring the Places feverally to the 
Brafs Meridian, and then the Num- 
ber of Degrees of the Equino&ial 
which are between the Meridians of 
each Place, are their Difference of 
Longitude either Eaft or Weft. 

But if you reckon it from any 
Place where a firft Meridian is fup- 

C 3 pofed 



pofed to be placed, you mufl: bring 
that firft Meridian to the brazen one 
on the Globe; and then turning the 
Globe about, till the other Place come 
thither alfo, reckon the Number of 
Degrees of the Equino&ial, intercept- 
ed between that firft Meridian, and 
the proper one of the Place, and that 
is the Longitude of that Place, ei- 
ther Eaft or Weft. 

3, For the Dijiances of Places on the 
Per ref rial Globe : 

See the Problem on the Celeftial 
Globe, for fading the Difance be- 
tween two Stars, 
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4. To find what Places oj the Earth 
the Sun is vertical to, at any Time 

Bring the Sun’s Place, found in the 
Ecliptick on the Terreftrial Globe, 
to the Brazen Meridian, and note 
what Degree of the Meridian it cuts; 
then by turning the Globe round 
about, you will fee what Places of 
the Earth are in that Parallel of De- 
clinationj (for they will all come fuc- 
ceffively to that Degree of the Bra- 
zen Meridian) and thofe are the Places 
or Parts of the Earth to which the 
Sun will be vertical that Day j whole 
Inhabitants will then be Afcii, that 
is, their eredt Bodies at Noon will 
call no Shadow. 

C 4 PRO- 
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PROBLEMS on the 
Celeftial Globe. 

SUppofe, May the 10th, 1701, the 
Sun’s Place to be juft at the En- 

trance into the firft Degree of Ge- 
mini. 

1. To reSlify the Globe, or to ren- 
der it in the general Jit to re- 
folve any Probletn; which Rebti- 
Jication therejore is always fup- 
pofed to be the jirjl thing done. 
To do which. 

Bring the Sun’s Place, found in 
the Ecliptick on the Globe, to the 
Meridian, and the Hour-Index to 12 
at Noon. 

2. For the Suns Declination: 
Bring the Sun’s Place for that 

Day (which is fuppofed to be gi- 
ven 
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ven) to the Meridian, as before, 
and then the Degrees of the Me- 
ridian, reckoned from the Equi- 
nodial, either North or South, are 
the Sun’s Declination at Noon, ei- 
ther North or South, according to 
the Time of the Year, viz. from 
March the 10th to September the 12th 
North, and thence to March again 
South] and. \\\& Declination for May 
the 10th will be 20 Degrees, and 
about 12 Minutes North. 

3. For his Amplitude, either rijing 
or Jetting: 

Bring the Sun’s Place to the Ho- 
rizon, either on the Eaft or Weft 
fide, and the Degrees of the Hori- 
zon, accounted from the Eaft Point, 
either North or South, are the Ampli- 
tude required, viz. May the 10th, 
the Sun’s Amplitude will be 34 De- 
grees to the North of the Eaft. 

And 
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And at the fame time you have, in 

the outer Circle of Rhumbs, the Point 
which the Sun rifes or fets upon, viz. 
N. E. by E. or N. W. by W. 

3. For his Right Afcenfion: 
Bring the Sun’s Place to the Me- 

ridian j and the Number of Degrees 
intercepted between the Beginning 
of Aries, and the Degree of the E- 
quinoctial which comes to the Me- 
ridian with the Sun, is the Right Af- 
cenjion. 

If you would have it in Time, 
account every 15 Degrees to be an 
Hour, and every Degree to be 4 
Minutes. 

N. B. The Reafon of bringing 
the Sun’s Place to the Meridian in 
this Problem, is, to fave the Trou- 
ble of putting the Globe into the 
Pofition of a Right Sphere : For pro- 
perly, Right Afcenfion is that De- 

gree 
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gree of the Equinoctial which rifes 
with the Sun in a Right Sphere. But 
fince the Equator is always at Right 
Angles to the Meridian, if you bring 
the Sun’s Place thither, it muft, in 
the Equinoctial, cut hi? Right Afcen- 
fion. Thus in the Inftance of May 
the 10th, the Sun’s Right Afcenfion 
will be 59 Degrees, or 4 Hours, want- 
ing 4 Minutes. 

5. For the Oblique AJcenJion: 
Bring the Sun’s Place to the Ho- 

rizon on theEaft fide, and the Num- 
ber of Degrees intercepted between 
that Degree of the Equinoctial which 
is now come to the Horizony and the 
Beginning or firft Point of Aries, is 
the Oblique Afcenjion. Thus May the 
10th the Sun’s Oblique Afcenfion is 30 
Degrees, ^Minutes. 

Of thefe two Afcenfiom, take the 
lefler from the greater, the Remaind- 
er will be, 

6. The 
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6. 'I’he Afcenfional Difference, 
Which therefore is the Difference 

in Degrees between the Right and 
Oblique Afcenfion, or the fpace be- 
tween the Sun’s Rifing and Setting, 
and the Hour of fix : Wherefore his 
Afcenfional Difference turned into 
Time, will give the Time of the 
Sun’s Rifing or Setting before or after 
Six. Thus from 59 Degrees take 30 
Degrees 15 Minutes, there will remain 
18 Degrees 45 Minutes, the Afcen- 

fional Difference in Degrees; and in 
Time 1 Hour 55 Minutes: and fo 
much doth the Sun rife before 6, and 
fet after it. 

7. For the Suns Rifing or Setting. 
Bring the Place to the Horizon, 

either Eaft or Weft, and the Hour- 
Index fhall fhew the Time either of 
his Rifing or Setting accordingly j 
which, May the 10th, is 5 Minutes 

after 
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after 5 in the Morning, and 5 Mi- 
nutes before 8 at Night. 

The time of the Sun’s fetting, 
doubled, gives the Length of the 
Day, which then will be 15 Hours 
50 Minutes j and the Time of his 
Riling doubled, gives the Length of 
the Night; which, May 10th, is 8 
Hours 10 Minutes, 

8. For the Suns Meridian Altitude 
or Deprejjion at Midnight: 

Bring this Place to the Meridian 
above the Horizon, for his Noon Al- 
titude, which will Ihew the Degree 
of it, accounted there from the Ho- 
rizon; which, Afay the 10th, will be 
58 Degrees 42 Minutes. For his 
Midnight Depreflion, below the 
North Point of the Horizon, you 
mull bring the Point in the Eclip- 
tick oppofite to the Sun’s prefent 
Place, to the South part of the Me- 
ridian above the Horizon; and the 

5 Degrees 
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Degrees there intercepted between 
that Point and the Horizon, are his 
Midnight Depreffion; which May 
the 10th will be 18 Deg. 42 Min. 

9. For the Sun's Altitude at any 
Fime of the Day given: 

ReBify the Globe, and fit the Qua- 
drant of Altitude-, that is, fkrew the 
Brafs Quadrant of Altitude to the 
Zenith ; or in our Latitude, flcrew 
it fo that the graduate Edge cut 51 
Deg. 30 Min. on the Meridian, rec- 
koned from the Equinodtial. 

Then turn about the Globe till the 
Index fhews the Time propofed, and 
ftay the Globe there; after which 
bring the Quadrant of Altitude to 
cut the Sun’s Place in the Ecliptick, 
and then that Place or Degree of the 
Ecliptick {hall {hew the Sun’s Altitude 
on the Quadrant. 

Thus 



( 4i ) 
Thus May the. 10th, the Sun’s Al- 

titude at 9 a-clock in the Morning 
will be 43 Degrees 30 Minutes. 

10. To find the Sun’s Hour or Al- 
titude, when he is due Eafi or 
JVefi above the Horizon: 

ReElify the Globe, and fit the Qua- 
drant of Altitude; then bring the 
Quadrant to cut the true Eaft Point, 
and next turn the Globe about till 
the Sun’s place in the Ecliptick cut 
the graduated Edge of the Qua- 
drant ; for then that Place will Ihew 
the Altitude, and the Index the 
Hour. 

Thus May the 10th, the Sun will 
be Eaft at 5 Minutes paft 7 in the 
Morning, and his Altitude P en is 
26 Degrees. 

11. To 



II. To find the Sun's Altitude% or 
the Time of the Day, on any A- 
zimuth given, or when the Sun 
is on any given Point of the 
Compafs: 

Set the Quadrant of Altitude to 
the Azimuth given, then turn the 
Globe till his Place in the Ecliptick 
touch the graduated Edge of the 
Quadrant; fo fhall that Place give 
the Altitude on the Quadrant, and 
the Hour-Index the Time of the Day. 

Example. May the 10th, the A- 
zimuth being 60 Degrees from the 
South, toward the Eaft or the Point 
of the Compafs which the Sun is 
then on, being S. E. by E. and near 
half a Point more Eafterly ; his Al- 
titude will be (nearly) 46 Degrees, 
and the Hour of the Day a little 
more than a Quarter paft 9 in the 
Morning. 

12. To 
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12. To find the Declination and 

Right Afcenfion of any Star. 
Bring the Star to the Meridian, 

and then the Degrees intercepted be- 
tween the Equinoctial, and the Point 
of the Meridian cut by the Star, are 
its Declination; and the Meridian 
cuts and fhews its right Afcenfion on 
the Equinoctial, accounting it from 
the Beginning of Aries. 

13. To find the Longitude and La- 
titude of any Star. 

Bring the Solftitial Colure to the 
Brafs Meridian, and there fix the 
Globe; then will the Pole of the 
Ecliptick be juft under 23 Deg. 30 
Mijo. accounted from the Pole above 
the North Point of the Horizon, 
and upon the fame Meridian ; there 
fkrew the Quadrant of Altitude, 
and then bring its graduated Edge 
to the Star affigned, and there ftav 

D it; 
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it; fo will the Star cut its proper 
Latitude on the Quadrant> reckoned 
from the Ecliptick; and the Quadrant 
will cut the Ecliptick in the Star’s 
Longitude, or its Diftance from the 
fir ft Point of Aries. 

14. To find the ’Lime of any Stars 
Rfing, Setting, or Culminating, 
(z. 0.) being on the Meridian. 

Re&ify the Globe and Hour-Index, 
and bring the Star to the Eaft or 
Weft part of the Horizon, or to 
the Brazen Meridian, and the Index 
will fhew accordingly the Time of 
the Star’s Rifing, Setting, and Culmina- 
ting, or of its being on the Meridian. 

Thus May the 10th, ArBurus will 
be on the Meridian, at about 1 of 
an Hour after 10 at Night, Cor Leo- 
nis will be fetting about 1 in the Morn- 
ing, and the firft Star in the Head of 
Aries will be rifing about an Hour after. 

5 *5' 
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15. To know at any Timeajfigrid 

what Stan are rifing or Jetting; 
what are on the Meridian; and 
how high they are above the Ho- 
rizon •„ and on what Azimuth or 
Point of the Compafs they are: 
by which means the real Stars in 
the Heaven may eafily be known 
by their proper Names, and rightly 
dijlihguifloed one from another. 

Reftify the Globe, and fit the ^ifa- 
drant of Altitude, and fet the Globe, 
by the means of the Compafs, due 
North arid South; then turn the 
Globe and Hour-Index to the Hour 
of the Night affign’d: fo will the 
Globe, thus fix’d, reprefent the Face 
or Appearance of the Heavens for 
that time. 

Whereby you may readily fee 
what Stars are in or near the Ho- 
rizon ; what are on or near the Me- 
ridian j which are to the North, or 

D 2 which 
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which to the South, GV. And the 
Quadrant of Altitude being laid over 
any particular Star, will fhew its 
Altitude and Azimuth, and on what 
Point of the Compafs it is: where- 
by any Star may be eafily known j 
efpecialfy if you have a Quadrant, 
or any fuch Inftrument, to take the 
Altitude of any real Star, fuppofed to 
be known, by the Globe; to fee whe- 
ther it agree with that Star which is 
its Reprefentative on the Globe or not. 

16. Given the Suns Place, and 
any Stars Altitude, to find the 
Hour of the Night. 

Re8ify the Globe, and fit the $iia- 
drant j then move the Globe to and 
fro, till the Quadrant cut the Star- 
in its given Altitude; for then the 
Hour-Index will fhew the Hour of 
the Night. And thence may the Hour 
of the Night be known by a Star’s 

Azimuth, 
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Azimuth, or its Azimuth from its 
Altitude. 

Example. May the 10th, the Sun 
being in the firft Degree of Gemini, I 
take the Altitude of Lucida Lyra, 
which I find to be 51 Degrees; or I 
find its Azimuth to be 2 Degrees to the 
Northward of the Eaft : then bring- 
ing to the Quadrant of Altitude, to cut 
that Star in 51 Degrees of Altitude, I 
find the Hour-Index points at 11 
a-clock at Night j as it would ajfo 
have done, had the Star been brought 
to the Azimuth on the Globe. 

To find the Difiance between any 
two Stars. 

If the Stars lie both under the 
fame Meridian, bring them to the 
Brazen Meridian, and the Degrees 
between them there reckqned, are 
their true Diftance. 

D3 Thus 
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Thus Capella, or the Star in the 

left Shoulder of Auriga, and Rigel, 
which is in Orion's left Thigh, are 
nearly under the fame Meridian; 
and being both brought to the Bra- 
zen Meridian of the Globe, their 
Diftance there will be found to be 54 
Degrees. 

If they are both in the Equinoc- 
tial, or have both the fame Decli- 
nation, (/, e.) are both in the fame 
Parallel; then bring them one after 
another to the Brazen Meridian, 
and the Degrees of the Equinoctial 
intercepted between them, when thus 
brought to the Meridian feverally, 
are their Diftance. 

If the Stars are neither under the 
fame Meridian nor parallel, then 
either lay the Quadrant of Altitude 
from one to the other, (if it will 
reach) and that will ftiew the Di- 
ftance between them in Degrees; 
Or elfe take the Diftance with Com- 

pafles, 
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pafles, and apply that to the Equi- 
noctial, or to the Meridian. 

Which Method of Proceeding alfo 
will fliew the Diftance of any two 
Places on the Terreftrial Globe in 
Degrees; and by Multiplication by 
70, you will have it in Miles. Where- 
fore, to find how far one Place on the 
Globe is from another, you need only 
take the Diftance between them on 
the Globe with a pair of Com- 
pafles; and applying the Cgrapafles 
to the Equator, at the beginning of 
Aries, or at the firft Meridian, you 
will there find the Degrees; which 
multiply by 70, and that will turn 
it into Miles. 

Thus the Diftance between Lon- 
don and 'Jamaica being on the Globe 
69 Degrees; I multiply that by 70, 
and it gives me 4830 Miles; and fo 
far is Jamaica diftant direCtly from 
London, or in an Arch of a Great 
Circle. 

D 4 THE 
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THE 

Defcription and Ufe 

O F 

COLLINS^ 

Pocket-Quadrant. 

ON the Right Edge from the 
Centre is a Scale of equal Parts, 

as ufeful as other fuch Scales: ’Tis 
five Inches in Length, and divided 
into 100 equal Parts. 

On the Left Edge is a Line of 
Tangents continued to two Radii, or 
to 63 Degrees 23 Minutes, whole 
Radius is two Inches and half; and, 
lying by thefe, are a Line of Hours 
and Latitudes for Dialling. 

Be- 
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Between thefe two is the Projec- 

tion ; which is only a quarter of 
Stojjler’s Ajirolaba inverted, and fit- 
ted for the Latitude of London. 

Above the Projection, towards 
the Centre, is put on, in a Quadrant 
of a Circle, the Sun’s Declination. 
This is eafily found, being next un- 
der the Circles of the Days of the 
Months : And above this, in four o- 
ther Quadrants, are the Days of the 
Months, according to the four Sea- 
fons of the Year. 

Below the Prjedtion is the Quadrant 
anti Line of Shadows; and next be- 
low that is the Limb, divided into 
Pegrees and Time. 

In the Projection are drawn the 
twp Eclipticks, eafily known by the 
Characters of the Signs, and both if- 
fuing out from the Point of 50 De- 
grees 30 Minutes in the Tangent- 
I^ine on the left Edge ; and alfo the 
two Horizons coming from the fame 

Point, 
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fame Point, and running as the Eclip- 
ticks do, oneupvyard, the other down- 
ward. 

And befides thefe, all Lines that run 
from the Right Hand of the Qua- 
drant ( reckoned from the Centre ) 
towards the Left, are Parallels of Al- 
titude ; Thefe begin at the Winter or 
upper Horizon, and run down to 62 
Degrees, and run up to 8S Degrees, 
but thofe that crofs them, and run 
the other way, are all Azimuths. 

Such eminent Stars as are between 
the two Tropicks, are placed upon the 
Proje&ion, with Letters to them, re- 
ferring to their Names on the back 
Part, where alfo their Declinations 
are placed, and their Right Afcenfi- 
ons are found in the Limb. 

I omit the Defcription of the back 
Part, as being of little Ufe j but 
thofe who have Collins's Setter on a 
Quadrant, may find a large Account 
of it there. 

Below 
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Below the Projection is the Qua** 

drant and Line of Shadows, which 
is only a Line of Natural Tangents to 
the Arches of the Limb. 

All the Parts of the Quadrant are 
to be efteemed as lefs than Radius, 
till you come right over 45 Degrees 
of the Limb, and there you will fee 
the Number 1. Then begin the Sha- 
dows, and where you fee the Fi- 
gures 1, 2, 3, 4, 5, &c. you are to 
underftand by them fo many Radii: 
And becaufe ’tis fometimes of ufe 
to have thefe repeated, towards the 
Left Hand in the Quadrant, there 
are great black Points fet to reprefent 
them. 

The 
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The Ufes of the Quadrant, 

i. To ReBify the Bead. 

AY the Thread over the Day of 
the Month, and if it be in the 

Winter Half-year, bring the Bead to 
the Upper Ecliptick j but if it be 
Summer, to the the Lower Ecliptick, 
and then the Quadrant is fitted for 
ufe. Only obferve, That if even in 
Summer you would find the Sun’s 
Hour and Azimuth before or after fix 
o’Clock in the Morning or Evening, 
the Bead mull: be redified to the 
Winter Ecliptick; and you muft ufe 
thofe Parallels that are above the Win- 
ter Horizon in the reverted Tail, as 
Collins calls it. And the String ly- 
ing thus, (hews all thefe things at 
once. 

.The 
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1. The Sun's Declination in its 
proper Circle, next under the Cir- 
cles of the Months; which from 
March the loth, to Septemb.the 18th 
will be North; but the reft of the 
Year, South. 

2. The Sun's Place in the Eclip- 
tick, according to the Seafon of the 
Year. 

3. His Right Afcenjion in Timej 
and Degrees in the Limb. Only, as 
to this, you muft remember to ac- 
count it from the Left Edge towards 
the Right in the Spring-time, becaufe 
the Sun is then moving towards the 
Tropick; but when the Sun is paft 
the Tropick, and is coming back 
again, it muft be accounted the con- 
trary way, from the Right towards 
the Left: And befides this. 

From 



2. To obferve the Sun's Height or 
Altitude. 

Turn your Back to the Sun, and 
let his Rays fhine through the upper 
Sight on the back Hole into the low- 
er ; and then the Thread playing free- 
ly in the Limb, will fhew the Alti- 
tude there to be accounted from the 
Left towards the Right Hand, ac- 
cording to the Directions above gi- 
ven. 

3. Having the Sun's Altitude, to 
find the Hour of the Bay, and 
the Sun's Azimuth. 

Redtify the Bead, and move the 
String about till the Bead fall among 
the Parallels of Altitude in the Pro- 

jection, 
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jedion, on that which exprefles the 
Altitude oblerved j and then lhall 
the String (hew the Hour in the 
Limb to a Minute; and the Bead 
will (hew the Sun’s Azimuth alfo at 
that Time of the Day. 

Alfo if the String be laid to any 
Hour in the Limb, and the Bead 
redified, it will fhew the Sun’s Al- 
titude and Azimuth belonging to that 
Hour, if it be before Six at Night, 
or after Six in the Morning. But if 
you would know his Altitude for any 
Time before or after Six in the Sum- 
mer-time, you muft redify the Bead 
to the Winter Ecliptick, and then it 
will fall on the true Parallel of Alti- 
tude for that Hour. ’Tis the fame 
for the Azimuth. 

. ¥o 



( J9 ) 
4. To find the Suns Amplitude* 

Redtify the Bead according to the 
Time of the Year, to its proper Ec- 
liptick; and then bring it to that 
Horizon it will- cut, and the Bead 
there will (hew the Amplitude. 

In the Summer Half-year you muft 
reckon the Amplitude from Eaft or 
Weft, Northward; but in the Win- 
ter fix Months, from thence, South- 
ward. The fame is done for any 
Star in the Projection, by rectifying 
the Bead to the Star, and then bring- 
ing it to the Horizon it will come to 
touch; and if the Star have North 
Declination, his Amplitude will be 
North; if South, the contrary. 

5. For the Suns Fifing or Setting. 

Bring the Bead, rectified to the 
proper Horizon, as before, and the 

E String 
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String in the Limb will cut the Time' 
there that the Sun rifeth before or af- 
ter Sijr. 

N. B. This is the Afcenfional Dif- 
ference, and maybe reckoned either in 
Degrees or Time. 

If you double the Sun’s fetting, it 
gives the Length of the Day; if you 
double the Time of his riling, the 
Length of the Night. 

The Ufe of the Quadrant and 
Shadows. 

i. To find an 'Height at one Station, 
LOok thro’ the Sights at the Top 

of the Tower, Steeple, Gfc. and 
letting the String play freely in the 
Limb; obferve where it refts when 
you have a good Sight of the Top of 
the Height you would meafure: For 
if the String fall juft on Number i 
in the Quadrant, the Height of the 

Objedfc 
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Obje£l above the Level of the Eye, 
is juft equal to the perpendicular or 
nearefi Diftance of the Eye from the 
Tower. Meafure then from the Place 
of the Station to the Tower, and 
adding to that the Height of the Eye 
above the Ground, the Sum is the 
Tower’s Height in Yards, Feet, &c. 

But if being nearer the Tower you 
had found the String to fall on 2, 3, 
4, of the Shadows towards the Right 
Hand, &c. you are then to conclude 
the Tower is accordingly, twice, 
thrice, or four Times as high above 
the Level of the Obferver’s Eye, as is 
the neareft Diftance from him to the 
Foot of the Tower. 

On the contrary, if going farther 
from the Tower you Ihould find the 
String to fall on the fecond, third, 
or fourth Black Point in the^Qua- 
drant toward the Left-hand ; you 
.are then to judge, that the Diftance 

E 2 be- 
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between you and the Tower is twice, 
three Times, or four Times as great as 
the Height of the Tower above the 
Eye. 

For it will always be thus; As the 
Radius is to the Tangent of the An- 
gle of the Altitude at the Place of 
Obfervation ; {i. e. to the Parts cut 
in the Quadrant or Shadows) fo is the 
Diftance between the Station and the 
Foot of the Objed:, to the Height of 
the Objed: above the Eye. 

Which Canon worked by the Ta- 
bles, will readily give the Height of 
any Objed, in fuch Meafures as the 
Diftance between the Station and the 
Foot of the Objed are taken in, let 
the Angle of Altitude be gain’d by 
any Inftrument whatfoever. 

FINIS. 
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