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gant Tafle with which your Lordfhip
relithes thefe ufeful Studies. I wifth
the Performance may anf{wer your Ex-
peftation, and entertain your Hours
when it will not interfere with your
Lordthip’s intentive Zeal for the Ser-
vice of your Country.

Turs Inftrument is univerfal, nat
only anfwering all pradtical Queftions
of the Mathematicks at one View, with-
out the tedious Operations of Numbers ;
but alfo reprefenting all the Seafons and
Changes of the Year, ¢¢. “Tis need-
lefs to trouble your Lordfhip with an
Enumeration of its Ufes, or of this
Book which fully explains them, fince
they both fpeak clearly for themfelves,

BuT as your Lordfhip was pleafed
to encourage the Publication, I humbly
offer it as a grateful Acknowledgment
of the Honour done me: And that you
may long live to perpetuate the Glory
of your Noble Family, as a Patron of
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PREFACE.

et HI1S Preface is chiefly tq inform
Forer the Reader of the wany Advan-
S s tages he may receive from a care-
BRANVRER ful Perufal of the enfuing Work.
As Mathematical Learning 15

Juftly eftcemed, by all the ‘Polite World, the
Accomplifbment of a fine Gentleman, it is
boped this New and Practical Inftrument,
intended for the Improvement of that Noble
Science, will receive its deferved Encourage-
anent. The Antients were curious for many
dnventions : Architas made a Wooden Dove;
Archimedes made a Sphere of Glafs repre
fenting




viig The PREFA CE.

fenting the Motions and Appearances of the
Heavenly Bodies 3 and invented Engines
with which be defended the City of Syracuic
for three Years againft Marcellus, the Ro-
man Geueral, by throwing Stones of 1200 /0.
Weight into bis Ships : Regiomontanus
form’d @ Wooden Eagle and an Iron Ily:
Scalias, @ Blackfinith made a Lock, Key,

 and Chan of Forty-three Links of Gold,
which weigh’d but owe Grain and a Half,
and could eafily be drawn by a Flea. Thefe:
and many more Curiofities, which might be
mentioned, were the ‘Product of Matbhenati--
cal Reafoning 5 but mone of their moft accu=
vate Inventions ferved the Ends and Purpofes:
of this Inflrument.

T HE Baron of Merchifton iz Scotland,,
qas the firft Irventer of Logarithms 5 andl
our Countryman, Mr. Gunter, was the firft]

.. who apply’d them to Lines graduated uponm
S HWood : Afterwards My, Everard, in order:
to [borten the Operation, applyd them to ar.
Shiding=Rule 5 but both thefe Diventions falll
infinitely fbort of the Line of Numbers in thiss
Tnftrument, becaufe of its great Length. Be—
fides the Conveniences and Advantages whick:
accrue from the Length of this Line, bere iss
alfo a perpernal Almanack for Old and Newr
Style, and at one View may be feen all the:
Feftivals,,

-
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this Book by the Affifiance of this Inftrument,
with Calcilations annexed to this Treatife.
And as it is wfeful to Gentlemen who fludy
the Mathematicks, /o is it likewife to the
Surveyor in taking bis Diftances ; to the
Navigator in woerking bis Traverfes s to the
Aftronomer in folving all Queftions relating
t0 the Sphere sy to the Dialitt i caleulating
of Hour Lines upon all fuclr Planes as bave
Centers 3 and to Schools and Academies

where Mathematical Lettures are vead » For

by this Infirument alone the Mafler may give
the Pupil a clearer View of the Branches
berein bandled, than by any other Way or
Method that can be propifed.

THIS it is heped will encourage others to
the Search of Inflruments whereby an Alti=

tude may be taken at Sea to a Second § or to

obferve an Immerfion or Emerfion of Jupi-

ter’s Satellites z0 as great Exalinefs as if., |

taken on Shove 5 which would be of great
Ufe to the Publick, and what would folve

the Grand Problem, viz. The Longitude at

Sea.

T O conclude, neither Time, Care, nor Coft

bawe been [pared to make this Inftrument an=
Swer the Ends and ‘Purpofes for which it
was defigned 5 and I cannot fufficiently ex-
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EXPLANATION

OF

,The Terums ufed in the fol-
lowing TREATISE.

Veorroba Littude, is the Height that the Sun,
——1&y Moon, or Stars are above the Horizom

G at any Time of the Day or Night,

RS reckoned in Degrees and Minutes.

Amplitude, 1s an Arch of the Horizon compre-
hended between the eaft and weft Points thereof,
and the Place on the Horizon where the Sun,
Moon, or any Star rifes or {ets,

Angle, 1s the meeting of two Lines in a Point,
which is beft explain’d by the two Legs of the
Seltor moving upon the Center of tthnfgrument 5
for 1f the Legs be opened to anyDiftance, then the
two Horle-hairs meeting in a Point, do make an

: Angle

]
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Angle equal to that Diftance unto which the
Tegs were opened, which may be meafured by
any concentrick Circle equally divided ; as for
Inftance, count the Degrees in the fifth Circle,
or Circle of Signs, comprehended between the
two Hairs, anc% that is the Quantity of the

Angle {ought.

Aguarius, a Water-bearer, reprefented in the
Inftrument by an old Man pouring out a Pitcher
of Water ; in all aftronomical Calculations it is
the tenth Sign, unto which the Sun comes the
gt}:l Day of Fanuary, and 1t is thus charalter1-
zed ~v,

Apries, the Ram, (alias Tup) in the Inftru-
ment i1s engraved in the great Space between
the third anﬁrﬂmrth Circles 3 is one of the twelve:
ceeleftial Signs, and the firft in order in the Zo-
diack ; but in all aftronomical Calculations 1t 1s
number’d with o, unto which the Sun comes.
the gth Day of March, making then our Days:
and Nights” equal 5 it is called the vernal Equi--
nox, and is thus charalterized 7.

Artificial Numbers, Sines, Tangents, and Se-
cants, are Numbers adapted purely to fhorten
the Work in Proportion, Trigonometry, &¢..
which in the Inftrument are reprefented by the:

firft, fecond, and third Circles.

. Afcenfional Difference, is the Difference be--
tween the right and obiique A{cenfion ot the
Sun, Moon, or Star, in Degrees upon the Equa-
tor, which reduced into 'L'ime, allowing 15°

to)
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Capricorn, the Goat mark’d thus, ¥, the
yoth Sign in the Zodiack, a Cardinal, and the
{outh tropical Sign, unto which when the Sun
comes, which is on the 1oth of December, he
makes the longeft Nights, and fhorteft Days to
all on the north Side the E uator ; the Sun
has then the greateft fouth Declination and Am-
plitude, but the leaft meridian Alttude to all
northern Inhabitants, but to the fouthern juit
the contrary. -

Co-Sine, Co-Tangent, and Co-Secant, are {0
many 1egrees as any, wants of 9o°.

Cycle of the Sun, is a Revolution of twenty-
eight Years, inwhich Time the dominical Let-
ters are the fame they were twenty-eight Years..
before.

Cycle of the Moon, 1s a Revolution of nine-
teen Years, in which Time the Conjunttions:
and Afpets of the Sun and Moon are near the:
{ame they were nineteen Years before: It isi
alfo called the Prime, or Golden Nuymber ; and |
four of thefe Revolutions make up the callip-;
pick Period, equal to feventy-fix Years; 1ni

which Time the A{Fe&s of the Luminariess
come to a more perfet Degree of Exaltnefs..

Declination of the Sun, Moon, or Stars, 155
their Dlﬂfan:-:e from the Equinothal towards el-
ther Pole in Degrees and Minutes : The Sun’ss

greateft Declination 1s 23° %, equal to the Obli--
quity of the Ecliptick,

Depref--
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. Elevation lg' the Pole, 1s an Arch of the Me-
ridian comprehended between the Pole and the
Horizon, which is always equal to the Arch of
the Meridian contained between the Zenith and

Equinoctial, thefe being equal, or the fame with
the Latitude of the Place.

Epali, is the Difference between the com-
- mon {olar and lunar Year ; for the firft contains’
365, and the latter 354 ; their Difference is 11,
and 1s called the Epact, for {o much doth the
Moon gain of the gun every Year, which mn
nineteen Years Time finifhes one Revolution ;
that is, the Full and Change of the Maon, & ¢.
are made on the fame Day that they were nine-
teen Years before,

- Equation of Time, or natural Days, was never
rightly underftood, till this our Age: It was
firlt demonftrated by the famous Stireer, and
next by the Reverend and Learned Mr. Flam-
fced. It confifts of two Parts ; the firft is no-
thing but the Difference the Sun’s apparent Lon- |
gitude and right Afcenfion ; which Difference is
occafioned by the Obliquity of the Ecliptick,
and being turned into Time will give the firft
Part of the Equation, which in the firft and
third Quadrants is to be added to the equal
Time, becaufe there the Sun’s right .&fcen%ﬂn
1s lefs than the Longitude or Place in the Eclip-
tick ; but in the {econd and fourth Quadrants
the {fame Equation is to be fubftracted trom the
equal T'ime, to make it apparent, becauie there
the right /iicenfion exceeds the long. S
5 A e
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" The fecond Part of the Equation depends on
the Farth’s Eccentricity and mean Anomaly ; for
all the Time the Sun apparently is moving
from his Apogzon to the Perigzon, which i1s
faom the 18th of Zune to the 18th of December,
the mean Place §oeth before the true ; therefore
the Fquation of the Eccentrick being reduced
into Time maft be added to the equal Time to
make it apparent, becaufe of the _]cillzrth’s Rota-
tion upon its own Axis : But while the Earth
(or apparently the Sun) is moving from the Pe-
rigeon to the Apogzon, that 15, the laft fix
Signs of mean Anomaly, from the 18th Day of
December.to the 18th Day of Fune, here, 1 lay,
the true Place Epes before the mean ; fo that
the Equation of the Eccentrick being reduced
into Time, and fubftracted from the equal T'ime,
will give the apparent, & contra, becaufe of
the Earth’s diurnal Motion from Weft to Eaft.
Now the abfolute Equation of natural Days is
compounded of the two Parts above-mentioned ;
for i?they both add, or both {ubftract, then their
Sum, otherwife their Difference is the ablolute
Equation of Time, which is placed in the tenth
"Ciicle in the Inftrument over-againft every Day
of the Month.

FEquinottial, in the Heaven, or Equator on
the Earth, is that great Circle of the Sphere,
whofe Poles are the Artick and Antartick Poles
of the World 5 it divides the Globe into two
equal Hemifpheres, viz. North and South, and
&afﬁ?s through the Eaft and Weft Points of the

orizon ;3 and at the Meridian it is always raifed
as much above the Horizon as is the Comple-

B 4 ment
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ment of the Latitude of the Place of Habita~
tion, or equal to the Arch of the Meridian,,
which 1s contained between the Zenith and the:
elevated Pole ; every 15° of this Circle is equal|
to one Hour in Time, to which Circles wqhepl
the Sun, Moon, or Star comes, they have then,
neither Declination nor Amplitude, ‘which is on
the oth of March, and the 12th of Seprember 3
the Sun then entring A4ries and ZLibra makes:;

the vernal and autumnal Equinoxes, the Days;
- and Nights being then equal all the World

over.

Flux and Reflux of the Sea, or the ebbing and
fowing thereof ; thefe you have in the Inftru-
ment in the nineteenth Circle, which is the
fame with the Tides, or Time of high Water,

Finitor, 1s the fame with Horizon, which fee. .

Focus, the Orbs of the Planets are Ellipfes,
and every Ellipfis has two Focii or Navel-Points,
which are the Centers by which the Ellipfis is
drawn : In the copernican Syftem the Sun is
fixed upon the lower Focus, ‘on which the ap-
parent Motion 1s made, and the equal Motion
1s made upon the upper Focus. |

Geming, the Twins, the third Sign in the Zo-
diack, but in Number the fecond in .all aftro-
nomical Calculations, to which the Sun comes
the 1cth Day of May, making then no Night
but Twilight at Zondow ; it is thus characte-
rized II. B AW

Golden
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Golden Number, 1s the fame with the Cycle of
the Moon, which fee.

Gregorian Year, 1s the Reformation of the
‘Calendar by Pope Gregory XIIL in the Year
1582, and is now in this Age, eleven Days be-
fore the old Stile ufed by usin Englesd, and
- will continue o till the Year 180, and then
will be twelve Days before us, and {o on every
‘hundred Years they will gain one Day.

Horizon, is one of the fix great Circles of
the Sphere, it divides the Heavens and the Earth
mto two equal Parts, or Hemifpheres, and is
the Boundary of Day and Night, unto which,
. when the Sun, Moon, and Stars a parently come,

they feem to rife and fer : Every particular
Per{on upon Earth has a particular Horizon, the
Poles of which are the Zenith and Nadir.

Index, the two flat Pieces of Brafs that move
upon the Center of the Inftrument marked wich
the Letters A and B, for Diftincrion fike ; and
the Figures upon each of them are the Number
~of the concentrick Circles in the Inftrument,

which is a ready Guide for you to any Circle at
~ Pleafure. ' |

Sulian Year, or Account, is the old Account
of the Year inftituted by Fulius Cefar, which
to this Day is ufed in England, and in all Pro-
teftant Countries ; it is called the old Stile in
Contradiction to the new Account, framed by
Pope Gregory XIII. This Fulian Year contains
365 Days {ix Hours, which f{aid fix Hours in four

Years
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Years make one Day, and is placed 1n the Calen-
dar next after the 24th of February, makin
‘that Month to confift of 29 Days every ﬁ}urtﬁ
Year, which 1s called Leap-Year, becaufe from
that Day to the End of the Year, the Days of
the Month go torward from Szrurday to Mon-

day, Sc.

Fulian Period, 1s a Cycle of 7980 Years, pro-
duced by the continual Multiplication of the
three Cycles, viz. the Solar, the Lunar, and
the Indiction, one into another. Fulius Scaliger
fixed the Beginning of this Period 764 Years
before the Creation of the World. It 1s of good
Ufe for Aftronomers and Chronologers.

Fupirer, 1s the higheft Planet, except Satursn,
in the planetary Syftem ; he performs one Revo-
Jution 0 11 Years 314 Days 12 Hours and 20,
his mean diurnal Motion 1s 4 59", his Orbit
makes an Angle with the Ecliptick of 1'2¢” :
this Planet has four Satellites moving round
him ; he 1s 597 Times greater than our Earth :
Every 19 Years and g12 Days this Planet with
Saturn make their mean Conjun&ion, being ad-
vanced turther mn the Zodiack by § H. 2°4%,
their true Conjunétions you have in the Inftru~ |
ment till the Year 1821 inclufive.

Latitude of a Star, is the Diftance of the Star
from the Ecliptick either North or South: In
Geography 1t 1s the Diftance of your Habitation
from the Equator North or South, which is the
{ame with the Height of the Pole above the -
Horizon.

Longitude
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Longitude of & Star, is its Place in the Zo-
diack, reckoning from the Beginning of _4ries.
In Geography it 1s the Diftance of your Habita-
tion, either Eaft or Welt, from any other Me-
ridian, reckoned in Degrees upon the Equator.

. Leap-Tear, the fame with Biffextile, which
ee.

Leo, the Lyon, the fifth Sign in the Zodiack,
thus chara&erized S\, into which the Sun comes
the 12th Day of July, whence in the Latitude
of London then begins to be perfeft Night.

Libra, the Balance, the feventh Sign in the
Zodiack, charalterized thus =, unto which the
Sun comes the 12th Day of Seprember, making

the autumnal Equinox.

AMars, the Name of one of the Planets, which
moves round the Sun in an Orb between that
of the Earth and Fupiter 5 he performs his Re-
volution in 1 Year 321 Days 23 Hours and 29
Minutes ; his' mean diurnal Motion is 31! 29" ;
his Orbit makes an Angle with the Ecliptick

of 1° 52, and he is 15 Times lefs than our
Earth.

Mercury, the Name of one of the Planets,
whofe Orb is next unto the Sun, for that Rea-
fon he is feldom {een ; he is never more than
29° from the Sun ; he performs his Revolution
in 87 Days 25 Hours 16 Seconds : The Inclina-
tion of his Orbit with the Echiptick 1s 6° 54.:5,

an



and he 1s twenty-{even Times lefs than
our Farth. In the Inftrument you have the
Times of his tranfiting the Sun’s Difk for this
Century, which always happens when he is Re-
trogade, and at the Conjun&ion with the Sun,
when his Latitude is lefs than the Sun’s appa-

rent Semidiameter.
. '

Meridian, 1s one of the fix great Circles of

the Sphere, exactly in the Middle between Eaft

and Weft, unto which when the Sun comes::

it has then the greateft Altitude that he can
have that Day.

Metonick Year, the fame with the .Cycle nfl_'

the Mﬂun! which fee,

_ Minute, is the 6oth Part of a Degree, and
1s marked thus’,

Moon, is one of the feven Planets, the Toiaft

and neareft of all to our Earth; her periodical

Revolution is 27 Days 7 Hours 43 Minutes and
7 Seconds 5 her Orb interfects the Ecliptick in
two ogpoﬁte Points, making an Angle there-
with of 5°

XYear 1750.

Nadir, is the Point in the Heavens feemingly

under your Feet.

Nﬁpé-—’ﬁde, are thofe that ha n at th -
ters o{f the Moon, which are }:Ee ALy
becaufe then the Luminaries are farthelt remo-

ved

e leaft of all;

|
I

_ 18’ 5 the Time and Quantity of her
Eclipfes you have by the Inftrument, gntil the -
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“ved afunder in refpect of Attraction, caufes the
Sea then to {well the leaft.

Notturnal Arch, 1s the Time any heavenly
Body is under the Horizon, which in the Sun
1s always equal to the double of his Rifing.

NEJJE:I&', in Aftronomy, are the Interfections of
the Orbs of the Planets with the Earth’s Orb
or Ecliptick.

Northern Signs, are thofe fix in which the
Sun when he comes has both North Declina-
tion and Amplitude ; and they are 4ries, Taurus,
Gemini, Cancer, Leo, Virgo ; in which the Sun
‘continues from the gth of Afzrch to the 12th
of September.

-~ Number of Direffion ; this Number was in-
vented on Purpofe to find the moveable Feafts
lj:gl; it can never exceed 35, becaufe {fo many
Days there are juft from Aarch 21 to April 255
inclufive, which are the Bounds or Limits of
- Eafler, becaufe that Feaft can never fall lower
than the firft, nor higher than the laft. We
have a Rule to find this Number arithmetically ;
but in the Inftrument, Table III. you may find 1t
by Infpection for ever.

Oblique Afcenfion, is that Degree and Minute
of the Equinoctial, which rifes with the Center
of the Sun or Star, or with any Part of the
Heavens in an oblique Sphere.

Olligue
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Oblique i')e/?fsf@/foﬂ, is that Part of the Equi--
poctial that fets with the Sun, Moon, or Star,,

or with any Part ot the Heaven in an oblique:
Sphere.

Pifres, is the twelfth and laft Sign of the Zo--
diack, characterized thas % ; in the Inftrumentt
reprefented by two Fifhes tied together by their:
Tails : The Sun enters this Sign the 8th Day off

February.

Planets, are the erratick Or-urandril}g Stars 3;
they are not like the fixed Stars, for thefe:
two Reafons, 1/}, Becaufe they are not in the:
fame Pofition to one another ; and 24y, Becaufe:
they never twinkle as the fixed Stars do: of®
theie there are {even, which are placéd in the
Inftrament, viz. the Sun, and Moon’s Eclipfes ;
Sarurn, Fupirer, and Mars’s Conjunctions 5 ¥e-
nus and Mercury’s Tranfits over the Sun’s Ditk.

Quarters of the Moon, are the middle Points !
of her Orb, between the Conjunction and Op- |
ofition, or when the Luminaries are 9go® afun~ |

der, called the firft and laft Quarter.

Returm, in Law, hath two feveral Applica- -
tions ; the one is the Return of Writs*by She-
riffs and Bailiffs, which is only a Certificate made
to the Court of that which he hath done, touch-
ing the Execution of their Writ directed to him;
and this among the Civilians is termed Cerzifica-
zorium : Of Returns in this Signification {peaks

the Statare of Wiellminfier, 2. Chap. 39. So I;is
the
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Laftly, Michaelmas Term has fix Returns, viz..

Tres Michaelis, is three Weeks after Michael--
mas, Oftober 20.
Menfe Michaelis, 1s a Month after Michael--
mas, Oftober 29. .
Craftino Animarum, 1s five Weeks after Mz--
chaelmas, November 3 5 or the Day afterr
All-Souls.

Craftino Maytini, 1s the Morrow next after St:.
Martin, November 12.

Octabis Martini, 1s eight Days after St. Mar--
tin, November 18.

Quindena Martini, 1s 15 Days after St. Mar--

e
tin, November 25.

The other Application of this Word is im
cafe of a Replevin ; for if 2 Man diftrain Cattlee
for Rent, &¢. and afterward avow or juftify hiss
Act, 1o as 1t be found lawful, the Cattle beforee
delivered unto him that was diftrained, upom
Security given to follow the Action, fhall nows
be returned to him that diftrained them. |

|

Right Afcenfion of the Sun, Moon, or Starr,
1s that Degree of the Equinoctial counted fromn
the Beginning of _4r7es which rifes with it in a4
right Sphere : Or 1t 1s that Degree and Minutee
of the Equinoctial which comes to the Meridiarn
with the Sun Moon, or Star in an obliqué Spheres;
every 15° is equal to 1 Hour, and 360° to 24s
See the Table in Page |

Rifing;
















DESCRIPTION

CEE o H E

INSTRUMENT.

P& IE T confifts of 20 Circles, 12 Se
wre—=—hed of Circles, and three Tables.
)¢ 1. In the firft Circle is graduated
the Line of Numbers, which is the
—? {fame with that Line commonly

known by the Name of Guurer’s-Line : but this
has the Advantage of all others, becaufe of its
Length,which in Circumference is 58, 43 Inches;
for its Diameter is 18 6 Inches, which 1s almoft
s Foot 11 length, 1f ftretched out: By this Line
1s performed Multiplication, Divifion, the Rule
ot Proportion, and Extrattion of Roots. But
firft you are to obferve the Numeration upon this
Circle, which is thus: The Figure 1 at the
Beginning of the Circle (where you fee the
Word Numbers) may either be o1, or 10 or
100, or 1000, &¢. then will the other 1 at the
oppofite Part of the Circle (for it isa double
Radius) be 1, 10, 100, 1000, 10000, encreafing all
HE round

glﬂfﬁ ts
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Secondly, I¥ 15 Yards of any thing coft 105
what will 5% coft?

Ayfw. 3° 66, which Fraétion 66 of a Shilling
js=to 84d.

Note, You muft always be fure to have {pe-
cial Regard to the Numeration upon the Circle,as
directed above, otherwife you may miftake an
Integer for a Fradtion, or 1 for 10, &c. which
will caufe great Errors.

V. 90 extrac? the Square Root upon the Circle
of Numbers.

Rule. Set the Hair A to Unity, and open the
other T.eg till that opening be juit half the Di-
ftance between Unity, and the given Square to
be extraéted ; then will the Hair B cut the Root:
of that Square: Then for Proof of your Work,
move this Opening of the Legs until the Hair
A cut the Root above found, for then will the
Hair B alfo cut the given Square. Example.

What’s the {quare Root of ¢? |

1 fet the Hair A to Unity, (or 1) and move -
the Leg B till it 1s juft half the Diftance between:
that and the given Square 9, and then 1 find 1t:!
falls upon 3, the Root fought, and by the fame -
Method I find the Square.

16

Rootof { 49 ) tobe
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ANALOGY.

As the Radius, or Sine of 9o _

Is to the Sine of the Complement of the Latii:
tude 38, 23,

So is the Sine of the Sun’s Diftance from thus
Hour of s, :

To the Sine of the Altitude fought.

OPERATION.

Set the Hair B to the Sine of go, and the Haiu
A to the Sine of the Complement of the Latii
tude of Lowndon 35° 285 move this Opening
that the Hair B cut 45° the Sine of the giv
Time 3 Hours from 6 0’Clock,and then doth tha
Hair A cut the Sine of 26° ¢’, and fuch is the
Sun’s Altitude at ¢ in the Morning, or 3 in the
Afternoon at the given Time and Place above:-
mentioned.

Noze, 'That ewery Hour in Time is equal te
15° in the Equator. See the Table in pag.
and the Word Equinottial.,

|
Defeription and Ufe of the third Circle, entd
titled Tangents.

" #'This Circle is taken from the Table of Artifit
cial Tangents, which you will find 1n moft Mas
thematical Books, and begins with 1, and fo La

number'd all round towards the right Hanc
with 2, 3, 4, 5, &¢. to 45°, and back again witk
46, 47, 48, &¢. to 89 ; which ftands with 1 De2!
gree 10 a fmall Character. The Numeration upo-
on this Circle of Tangents is thus, /2. :

From
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OPEg AT ION.

Set the Hair B, to the Hnu;-s prre —
Sine of ¢go, and the Hair A | thePole | Diftan
to the Sine of 38° 28" (itbe- {1z | o o0 o

ing the Complement of the vk 2 .45 2 20
given Latitude 51°32°) ; 2] 7 30| 4 41
to this opening {crew the 405 S RS S
two Legs of the Setor faft, | T -Jf5_o| 9 28
and move the Hair B to cut 1{18 45(11 56
15° in the Tangents, and 2j22 30|14 27

. then doth the Hair A cut
| the Tangent of ¢° 2§,
which 1s _t?ae Diftance of the
hour Lines of 1 and 11 2|37 0|23 32
. from the Subftile or twelve 41 15(28 38

3126 15|17 4
2

1

; 3
| ©'Clock 5 and thus by the |3 :]45 ©[31 54
I

3

e

{30 _of19 45
33 43 (22 35

. Inftrument you may exa- 48 45(35 22
mine this Table, or make 2|82 30{19 3
. .another for any given Place, 6 15|42 §8
| X fupgofe my %(eader to be J00 0]47 9
acquainted with Dialling, { 1
4o I {hall forbear to fhew 2167 30[56 z0{ .
‘how to delineate the hour 371, 1440F. 22
Lines when calculated, er |3 ‘|75 ©[66 42

1

b

3

63 45(51 36

'--thg making of any other 78 45|72 17
| Dial, becaufe that is not 82 30|78 3
| my prefent Defign, but to 86 15184 o
dhew only the Ufe of the 16 .90 olgo o
Anftrument.

E 4. Lte
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4. The Defeription and Ufe of the Space hes
tween the third and fourth Circles.

This great Space is divided into 12 equal
Parts, in which are engraved the Figures of the.
Z.odiacal Conftellations, as the Ram, the Bull,,
the two naked Boys, the Crab-fith, the Lyon,,
the Virgin, the Ballance or Pair of Scales, the!
Scorpion, the Archer or fhooting Horleman,,
the Goat, the Water-bearer, and the two)
Fifhes. _

In this fame Place, you have alfo all the:
Eclipfes of the Sunand Moon, that will be vi--
fible at London, until the Year 1750, as for Ex--
ample, looking upon the Inftrument, 1 fee 1724}
® ¢t 36" D 113, upon which lay one of the:
Hairs of the Sector, and it will cut the 11¢hi
Day of Mayp, which is to inform you that thee
Sun is then eclips'd, and the greateft Darknefss
thereof will be at %6 Minutes paft fix at Night,,
when 112 Digits will be eclipfed on the unders
fide, as the D for Digits fignifies; Nore, Thatt
with Rays about it, thus ©, is the Sun, and thatt
without Rays, thus @ is the Moon 3 and whens
the Luminary is but Part eclipfed, thiere it is al--
fo {hewed thusa ; when the aner'Side 1s eclip-~
fed, or thusw, when the upper Side is obfcu~
red ; whenever you find the Figures, which re--
prefent the apparent T'ime of the middle Eclipfee
.10 be more than 12, that the Excefs above 12 is8
the Time the next Morning, as 17 Hours is att
5 the next, &Jc. for all aftronomical Times be--
gin at Noon on one Day, and ends at Noon thes

nexts
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dext ; fee the Word Zime. Example >, On
Sept. 84 15P 2'y Awno 1746, you will find @
15 2 D 2c3; which tells you that the Moon 1s
totally eclipfed at 2’ paft three in the Morning
on the ninth of Sepremiber 1736.

Alo here you have the Conjunction of Saturn,
Jupiter and Mars, s »» % @2, in 24° &, to
which lay the Hair of the Setor, and it curs
December 29 1722, the Time when that Con-
junétion happened. ,

In the fame Space you will allo find when
the two inferior Planets, Venus and Mercuary,
may be feen in the Sun. As for Inftancey In
one of the T'wins, you will find 1761 ¢ In @
at 10 M, which i1s to inform you thdt at ten
0’Clock in the Morning, or Forenoon, thé Pla-
net Venus may be feenin the Sun, to which
lay your Hair, and it cuts May 26. _

And Apno 1769 © in ®at g N. to which ]ay
the Hair, and it cuts Offober 29. And Auno
1776 » in @ at N. to which lay the Hair, and it
gives you Offober 22, the Day when that hap=
pens : Nore, Whenever you find a Figure with
an N annexed, tells you that is at Night, at {o
many Hours as the Figure exprefles; but when
you meet with an N, and no Figure annexed,
as in the Years 1736, and 1743, then that Time
is at Noon. Farther note, That when two fe-
veral Eclipfes, conjunétion T'ranfits, &'¢. happen-
ed upon one and the fame Day, that then you
will find them plac’d in the Space between Cir~
cle 12th and 13th, amongft the Saints Days ; as
for Inftance, in the Years 1736 and 1743, on
O&ober 31, and Ofober 25, you will find two
Tranfits of g over the Sun’s Disk, placed heie

E 2 to,.
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for'the Reafon above given: And likewife ana
Eclipfe of the Moon on the 14th Day of Februaryy
Auno 1747. Thefe Eclipfes and Tranfits are nott
only pleafant for Gentlemen to contemplate, butt
alfo ufeful to Mankind in general, as being help--
ful in determining the Difference of Meridianss

between any two Places upon this terraqueouss
Ball. |

5. Defeription and Ufe of the Fxﬁb G

cle.

Nore, The 4th Circle is nothing butan Abouna-
dary of the 5th.
- ‘{“hc sth Circle, as mark’d on the Legs of the
Seftor, contains the Signs of the Zodiack, whict
are 12 in Number, noted by their proper Chaa
ralters, each Sign being divided into 30 equa
Parts call’d Degrees, and Numbers with 10, 220
30, each; in this you have the Sun’s Place am
{wering to eash Day in the Year, as I fhall fhey
when I come to fpeak of the Days, &¢. |

4. Defeription and Ufe of the Sixth Circle.

In this Circle you have the Sun’s right Afcern
fion in Time, beginning with one Hour, ani
numbred round with 2, 3, 4, &¢. to 24 Hourss
this Circle is unequally divided, to anfwer thi
Sun’s Place each Day in the Year, every Diviﬁa)]

of which is one Minute inTime ; its Ufe is to fim
the Time of Southing of the Planets and fixee
Stars; for if from the right Afcenfion of tih
Moon or Star, you take the Sun’s right Afiiﬂn

. ol
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fion in T'ime, there will remain the Hour and
Minute of their Southing : By laying the Hair of
the Setor to the Day of the iinnth in the 12th
Circle, or to the Sun’s Place in the sth Circle, it
will give you the Sun’s right Afcenfion at that
Time : And fo for the Moon or any Star that are
in or near the Ecliptick, by laying the Hair to
their Longitude, it gives you their rightA{cenfion
in T'ime: But if the Moon or Star have Latitude
(as frequently they have) it increafes, or dimi-
nifhes qthe right A{cenfion according to the Star’s

Place at that Time, for if it have North Latitude
and be

W Yy IO Decreafes @ - 1.
In e Mo T Iacreales }rlght Afcenfion,

But if the Star have South Latitude

| VP2 3 ¥V w IT Increafes 2 .
o %5 O Manl T Decreafes g’ﬂght Afcenfion,

I fhall here fubjoin a new Table, fhewing in
each Sign, to ¢° of North and South Latitude,
how much you fhall add or fubftraét to or from
the right Afcenfion in the Ecliptick found by the
Inftrument, that {o you may gain the true right
Afcenfion of the Star anfwering unto its Latitude
and Longitude. | | -

s
|

Es Add
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| Add |
] s 6k 7 8 9
. [ ks r e i ’ i ! i’ I F o
‘o ofo o (oFD. Oila Tolk Qo 0 mo] O0fF of
29 - 3 4014 405 40| 6 40, 7 40| 8 4o
1 242 § 487 168 48|10 20 11 §2| 13 ua._
I 32 |3 6 207 §619 32 Jrx 8|12 43| 14 28
1 %82 § 40F7 4018 21} 9 §2 }rr 16| 12 40
jos6lr '3 36|14 28Y5 160 6 81 6 46 7 44
Subftract.
Latitude I kE 5 1.6 7 8 9
: {1 * _____.J_ ’ Fi ! ’ F rM (AT 4 al ) ’ rr
(o0 o o o|e ofo olo o0} © 0] 0 O
o §6 2 44|3 36 |4 28[s 15| 6 8] 6 56| 7 48
‘T 28} 4 16{s.40|7 418 28} 9 48f11 16 12 40
0= 4 44'6 q0|7 369 32|11 8|12 48 14 24
1 24 4204287 16|8 48[ 10 2011 §2 13 28
o g2 2 44| 3 4014 40l5 40) 6400 740 8 40}
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The Ule of this T ABLE.

With the Longitude of the Planet or Star, en-
ter the sth Circﬁ: of the Inftrument, to which
lay the Hair of the Seftor, and then it will cut
the 6th Circle,and give you its right Afcenfion :
Suppofing it tobe thaEcrl tick ; thus done, enter
this Table with the Star’s ]}Jatitude on the Head,
and Longitude in the firft or {fecond Column, and
in the Angle, or Place of Meeting, you have the
Minutes and Seconds in Time to {;e added to,
or {ubftratted from, the right Afcenfion, as the
Table dire&s above found, and the Sum or
Remainder will be the true right Afcenfion of
that Star. Example, Anno 1725, .‘De::*em&er_?,
I would know at what Time the Moon will
- be upon the Meridian in the South: The Moon
is 10 Days old, and confequently the eftimate
Time of Southing is at eight at Night, at which
Time I find her Place in Longitude to be V" 16°
58, in Latitude ¢° 56" South ; now, 1 turn to
the Inftrument and move one of the Hairs of the
Se&or to the Longitude of the Moon, ¥ 16° 58,
and it cuts the right Afcenfion in one Hour two
Minytes ; this done, with the Moon’s Latitude
56" South, I turn to the anmrexed Table, and en-
ter V' South Latitude, with one Degree (and
by making Proportion for the 16 Degrees of
Longitude) I find 1’ 30" with the Title Add,
therefore to the right Afcenfion above found,
as 1n the Ecliptick 1P 3" 30”, the Moon’s true
right Afcenfion; then to the Time propos'd,
the Sun’s Place is 2 22° 54/, to which bring
one of the Hairs in the Inftrument, and it cuts
17" 28" § for the Sun’s right Afcenfion, which

E 4 {ubftrated
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fubftraéted from the Moon’s right Afcenfion) by
firft adding 24 Hours, which you muft alwa’ys do»
when need requires) there remains 7 ® 35" 107,
the true Time of Night that the Moon will be:

upon the fouth Part of the Meridian.

=7, The Defeription and Ufe of the Seventh)
Cirele.

This Circle gives the Sun’s Declination everyy
Day in the Year, and is divided and laid dowm
according to the Sun’s Place, or Days of thes
Month, mto four grand unequal Divifions, be--
gi,nning ¥ and ® and num%red each Way too
% and Y with 10°% 20° 23° 3./, being thes
Sun’s greateft Declination when he enters thee
tropical Signs & and W. FEvery Divifion off
this Circle, from o° to 23° 1s 15, but fromm
23° 10 23° 30" (here the Declination alters butt
lowly) each Divifion is 5" till you come too
23°, 25’, and then you have four Dots, everyy
ene of which 1s a Minute, which brings you tao
23° 30" the greateft Declination. 1

The Sun’s Declination increafes from the othi
of March to the 1oth of Fupe, and from thee
12th of Seprember to the 1oth of December ; imn
the former Cafe it 1s North, and in the lattery,
South. .

It decreafes from the 1oth of Fume to thee
12th of Seprember, and from the 1oth of DeA
cerber to the oth of Marchs in the firft Calde
it is North, and South in the latter; {fo thas
from March 9, to September 12, the Sun has
Worth Declination ; that is, while he 1s ;pnriingt

o3 throo
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thro’ thefe fix Signs V", ¥, I, %, Q, W: And.
from Seprember 12,to March 9, he has {outh De-
clination 5 that is, while he is running thro’ thele

fix Signs 2=, M, I, ¥p, &%, X, as the Inftrument
plainly fheweth. -

Example, What's the Sun’s Declination the

third of Zuly ?
OPERATION.

Lay the Hair to the Day of the Month in
the 12th Citcle, or to the Sun’s Place % 21 43
in the sth Circle, and it will cut the Circle of
Declination in 21° 44", and is North as the Ti1-
tle directs. I might here {ubjoin Tables (as I
have done for the right Aicenfion) to make the
Inftrument ferviceable in the Planets and Stars
Declinations, but that would caufe the Book to
fwvell too much ; befides I thould then exceed
the Bounds of my intended Defign.

8. The Defeription and Ufe of the Eighth Cii=
| cle, as mark'd on the Sector.

This Circle gives you the Sun’sAmplitude, fer-
ving only for the Latitude of 51° 32”5 beginning
at ¥ and =, and numbred each Way with 10,
20, 30, 39° 52, ending at % and W, being the
‘greateft Amplitude that can happen in_the Lati-
tude abovemention’d, See Page : Every Di-
vifion of which is 30" till you come to 39°, and
then each Divifion is 1¢’, which bring you to
29° 52/, the greateft Amplitude; it increafes
and decreafes as the Declination doth, which fee,

and
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and 1s always North, when the Sun is in northern;
Signs ; and South, when he is in fouthern,
Example, What's the Sun’s Amplitude, Fuly

3¢
OrPerRATION.

T ay the Hair of the Sefor to either the Dayy
of the Month in the 12th Circle, or to the Sun’:
Place in the sth Circle, and it will cut the:
eighth Circle in 56°%, the Amplitude of rifing;
and ferting from the Eaft and Weft to the North--
ward. It 1s of great Ufe to Mariners to find the:
Variation of the Compafs.

9- The Defeription and Ufe of the Ninth Cira-

cle, as mark'd on the Seor.

This Circle fhews the Sun’s rifing and fet--
ting every Day in the Year, for the Latitude off
5132”5 1n which the Roman Letters ftand for-
his rifing, and the common Figure the fetting 3;
every Divifion of which Circle is a Minute in |
Time, in which you may oblerve the Sun rifes!
on the 1oth of Zune (being the longeft Day) at:
3" 47' 16“, and fets that Night at & 12 448
which are the Complement of each other tor
12 Hours ; the Dﬂugle of the Sun’s fetting, al--
ways givesthe Length of the Day; {o the longeft
 Day in Latitude of Zondon is 16b 25’ 28”, which
taken from 24 Hours leaves the Length of the :
‘Night, 7 34" 327, See Page 17, the Words Ri--
fing and Serzing. When you would find the |
Sun’s rifing ;3.11&[')r fetting for any Day Propairled,.

ay
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lay one of the Hairs of the Seftor to the Day of
the Month, and it cuts this 9th Circle in ‘the
Hour and Minute of the Sun’s rifing thac Day.

Example, Fuly 4, 1 would know the Time of
the Sun’s rifing and fetting, the Length of the
Day and Night, and how much the Days have
decreas’d.

OPERATION.

Lay the Hair of the Seltor to the given Day,
Fuly 4, and it cuts this oth Circle at 40" paft g4,
the Sun’s rifing ; and 40" before 8, his fetting ;
which doubled, 1s 15" 5% 40", the Length of
the Day ; this fubftracted from the longeft Day
at London 16" 25" 28", rells 26" 48", and {o
‘much are the Days fhortned.

' 10. The Defeription and Ufe of the Tenth Cir-
cle, as mark'd on the Sedor.

This Circle gives you the Equation of natural
Days, cr,::mmﬁnf cal?ed the Equatmn of Time,
the Reafon of wﬁich you have under that Word,
to which I refer you ; it is numbred round with
Figures, which fignifies Minutes, and the Divi-
fions are Seconds, every one of which is 15”.
There are four Days in the Year that the Sun and
pendulum Clock go together, which are thefe,

April 4
Fune 6
Auzuft 20

: .‘Dé%eﬁﬂ?er 12
with thefe Words, faft, {low, which tells you
whether the Watch is fafter or flower than the

Sun, There
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There are alfo four Days in the Y ear on whic:
the greateft Equations happen, vsz.

* " Watch too
anuary 30 Equations 4 fatt.
¥y 30 Eq 59

May - 4 4 13 flow.
Ful 15 5 46 faft.
Ottober 23 16 9 {low.

When youwould find the Equation of anyDay:,
you have no more to do than to lay the }I};ir ot
the Setor to the Day of the Month, and there 1ss
the Equation given.

Example, ‘fuly 5,1 would know the Exqquation,
and whether the Sun, which fhews the apparentt
T'ime, or the Watch, which fhews the equall
Time, 1s then the fafteft.

OQOPERATION.

Lay the Hair of the Sector to the given Dayy,
Fuly 5, and it cuts this 1oth Circle in 5" 147/,
Watches too faft. |

Note, On each Side of the four Days of thee
greate{lt Equation, you will meet with half Did-
vifions, which are 5” each, as againft Zuly 9 andd
11, fhort of the Day of the greateft Equation)
and on Zuly 19 and 21; on the other Side thed

reateft Equation you will meet with four {fuckh

It Drvifions. :

131, ‘T b
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$1. The Defeription and TUfe of the Eleventh
Circle, as marked on the Secior.

This Circle contains the I.etters proper for
each Day in the Year, being the ﬁrf’F Seven of
the Alphabet, and ferveth to find the Day of
the Week, having firft found the Sunday Letter,
which is always one of thofe Seven, in a2 com-
‘mon Year ; but the Leap-Year hath two, the firft
{erving from the firft ﬂtP Fanuary to the 24th of
February, and the other Letter from thence to
the Year’s End.

The Letter that begins each Month in the
- Year is known by the firft Letter of the follow-
~ing Words, viz.

‘At, Dover, Dwells, George, Brown, Efquire,
Fan. Feb. March, April, May, Fune,

‘Great, Charles, Finch, And, David, Frier,
Fuly, Auguft, Sepr. Oftob. Nov. Dec.

By which you may obferve, that Zzsuary and
OCfober begins withan A; February, March,
and November with D s _Adpril and fuly with
G; May with B; Fune with E; Auguft with
C; and Seprember and December with the Let-
ter F. By thefe feveral Letters are the Days of
‘the Week known, for having firft found your
Sunday Letter for the given Year, the next Let-
ter in Order 1s Monday, the next Tuefday, &¢.
Example, 1 would know what Day of the
Week the 6th of Zuly, m the Year 1725.

The
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The Dominical or Sunday Letter is C, which:
1 look for in the given Month Zuly, and I find!
it placed with the 3, 11, 18 and the 25 Days,,
which are all Sundays in _4pril and Zuly, there--
fore if the 4th be Sunday, then the s5th 1s Mon--
day, and the 6th is Tuelday, &'¢.

Example 2, What Day of the Week dothi
Chriftmas-day fall on, in this Year 17257 Ha—
ving found the Sunday Letter G, for the givem
Year 1725 3 | find it plac’d againft the 5, 12, 19
and 26 Days in September and December (accord--
ing to the Verfe in Page 61) which Days are alll
Sundays. then the 25th is Saturday.

12. The Defeription and Ufe of the Twelfth
Circley, as mark'd on the dector.

This Circle contains the Months with thie Dayss
in each ; the Number of Days in each Month ares
exFrei’f by the Roman Character, and each parti--
cular Day by a Graduation, and numbred withy
10, 20, 30, or 31 ; and in February the Days ares
numbred with 10, 20, 28, which are the Numberr
of Days that Month contains in 2 common Year,}
but in the Leap-Year, 1t has 29 Days; but, how-*
ever, the Days in every Month aniwering thee
Sun’s Place 1n general thro’ a Revolution off
four Years, therefore the Leap-Year and thes
three common Years are reduc’d to an Equal--
~ lity, in which theLeap- Day 1s diftributed amongftt
them all four. For in every of the three commonn
Years the Sun’s Place is on the fame Day of thes
Month in the following Year lefs by 14’ 207,
but in the Leap-Year it is increas’d by 44’ 487,
thiat is the Moton of a Day, 59" 87, leﬂ‘ent’)d:l

v
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? 14° 20”7, asis evident from the following
able deduced from Calculation. *

F

Fanuary 1, 1j21 $5W 22° 20
: 23 SEW 22.u 4
23 &3 21 51 2~ At Noon.
36
& 25 TVE 23

22

Fupe 15 1721 51 2x 3163
oo ekl o1 12

23 £31 20 452 At Noon
24 TR 21 31
25 S0 21 179

28 £31 20 ‘15
23 £3¥ 20 o
24 3T 20 4.65
25 £ 20 31

December 1, 1721 £T 20 30N
ZAt Noon

By which it aﬁpears, that in finding the Sun’
Place by the Inftrument, there will be no lefs
than 30" Difference on the fame Day of the
Month in the firft pait Leap-Year, and on the
third paft Leap-Year: But the Inftrument be-
ing (viz. the Days of the Month and Sun’s
Plgaceg adapted to the firft after Leap-Year;
therefore, it it be 2d paft, then fubftraét 14" 2¢”
from the Place by the Inftrument, and in the
3d paft Leap-Year fubftraét 28’ 4¢’, but in the
Leap-¥Year add 44" 48", and you will by this

Method
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Method come “at the Sun’s true Place, agreeingy
with Calculation. N ‘
Example, what’s the Sun’s true Place on Sep--
rember 8, at Noon, 1n the following Years 1725,
26, 27, and 1728?

OPERATION.

Lay the Hair of the Seftor to the given Dayy,
and 1t cuts the sth Circle in MR about 26° 7, them
becaufe the Year 1725 1s firflt paft Leap-Year, 1l
conclude that to be the Sun’s true Place for thaag

Day and Year; then from X 26° 30" 00Y]
Sub. 143

Reft ® Place 1726 thefame Day 26 15 40!

. Sub, 14 209

Reft ® Place 1727 the fame Day 26 oo 20:
Add 44 43

e = il

Sum @ Place 1728thefameDaynp 26 45 8i

By this Method you will nearly come at thu;c-

Sun’s true Place at any T'ime. |

13. The Defeription and Ufsof the Thirteenti)
Circle, as marked on the Sefor. f

In thisCircle are placed the fixed Feafts, Termnd
and their Returns, anfwering to the Days of theg
Month in the 12th and 14th Circles; and thered
you have alfo a T'ranfit of Mercury over the Sum,
with 2 Lunar Eclipfe, as mention’d in Page

a5
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15. Defcription and Ufe of the Fifteenth

Circle.

This Circle is divided into 52 equal Pats, di--
ftinguifhed by large Dots, every one of whichs
anfwers to 7 Days 1n the 14th Circle, and num--
bred round with 1, 2, 3, &¢. to 52, which endl
at December 30: Its Ule is to know the Num~-
ber of Weeks g‘om the Beginning of the Year, to
any Day in the Year propos’d. As for Example,,
I would know how many Weeks it 1s from a--
nuary 1, toFuly 9. Look for Fuly ¢ in the 11tha
or 14th Circle, to which lay the Hair ot the Sec--
tor, and it will cut the 15th Circle at 27 Weekss
and one Day; now becaufe the Year contains 522
Weeks and one Day, therefore take away ones
Day, and you will hav‘ijuﬁ 27 Weeks from 7z
puary 1 to Fuly 9 inclufive, and fo of the reft,

46. The Defeription and Ufe of the Sixteenthh
Circle. ;
This Circle contains the Days in the Year, andi
is number’d round with 10, 20, 350, &c¢.to 365,
being the Number of Days in the Year, where:
that Reckoning ends at December 31, and an--
fwers to the Days in the 14th Circle: The Ulfes
of it, 1s. to know how many Days it is betweem
any two Number of Days propofed.
As for Example, Suppofe I would know hows
many Days 1t 1s from Fanuary 1, to Fuly 8.

Orzx--
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17. The Defeription and Ulfe of the Seventeenth
. Circle.

This Circle contains thefe Letters of the Al--
phabet, 'a, b, c, djie, £ g, h,’i, k,, ' m, n, g§

, 1, t,u, w, being 19 in Number, and an--
?wers to the 19 Primes and Epalts. 'Thefe are:
taken from Table II. and transferred into thiss
Circle, to fhew the New and Full Moons ::
For when the Epat is 1, the Letter a is putt
to reprefent it ; the following Year the Epaltt
will be 12, there the Letter b i1s placed, too
reprefent that Epa&t ; and the next Year afterr
that the Epat will be 23, which is reprefentedd
by the Letter c¢; and fg on all mung the 199
Epalls, as you may the better perceive in Ta--
ble II. Then having found the Epalt for anyy
given Year, if you add that to the Number ot
Months from Aarch, and fubftraét the Summ
from 30, the Remains is the Day of the Monthh
that the Moon changes on; ‘{o that from Ta+
ble II. the Letter that anfwers to the Epatt 1ss
placed in this 17th Circle right againft the Dayy
of the Month on which the Moon changes thaug
§j ear, .

Now you are not to fuppofe or imagine thas
the Letters in Table Il have any more Righat
or Title to the Lpats with which they ared
placed than any other would have, but onlyy
when the Epact 1s 1 the firft Letter in the Al

habet 1s adapted to it, &¢. and therefore Numn
Eer and Alphabet begin together. :

EKﬁm_P;Eﬂ
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Day too much from one Conjunction or New
Moon to another.

Now you are to obferve, that this Method
finds the New and Full Moons according to
their mean or middle Morion, fuppofing them
to move in Circles, and equallyevery Day alike ;.
according to which the Sun moves in"a Day:
59" & and the Moon 13° 1" 35", their Diffe-
rence 12° 11° 29” is the mean Motion of the
Moon from the Sun 1n a Day ; now at this Rate
their mean Conjunction is made in 29 D, 12 H.
44’ 6", which is fooner by 11 H. 15’ 54" than
1s fhewed by the Inftrument, But Aftronomers
well knowing that the Luminaries (according to
Appearance) do not move in Circles, but in El-
liples, therefore their Motions cannot be equally
alike every Day, fo that the mean Conjunction
above-mentioned is not the true, but will be
fometimes too {foon, and at other Times too
Jate, but will never differ more than 14 Hours
of the true Time.

Example 2. 1 demand the Change, Full and
‘Quarters ot the Moon tn December 1725.

OrERATION. '

The Letter of Direction was found in the laft
Example to be f, (which always ferves all the '
Year) this I feek in the 19th Circle, under the
Month December, to which I lay the Hair of
the Sector, and it cuts the Circle of Months in
December 23, which is the Day of the New
Moon, in that Month and Year ; to which add §
Days, there is given the 31ft Day of December |
forthe Firft Quarter, and fubftract 8 there is

given
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iven the 15th Day for the Laft Quarter, {ub-

ract 7 from 15 leaves 8 for the Full Moon, and
5 from that gives December 1 for the Firft

uarter.
QTO know when to add or {ubftract 7 or 8
Days, depends purely upon the _Knuwled%e of
the Moon’s Apogeon and Perigeon, Things

~ purely Aftronomical, therefore you may do it at
_your own Difcretion,

18. The Defeription and Ufe of the
Eighteenth Circle.

This Circle has the Names of the Points of
the Compafs, which are in Number 34, begin-
* ning at North with N, and {o numbering round,
and putting the firft Letter of the Word for the
whafe Word, as NbE fignifies North or Nore
by Eaft, as underneath.

N - - 2« " North
NbLE - - = Nore b? Eaft
NNE - - Nore Nor Eaft
NEbN - - Nore Eaft by North
NE - - - Nore Eatt
NEBE - - Nore Eaft by Eaft
ENE - - Eaft Nor Eait
EbN - - Eaftby North

B aksw ek
EbS - - = Eaft by South
ESE - - - Eaft South Eaft
SEbE - - South Eaft by Eaft
SE'':. « - 8outhEaft
SEbS - - South Eaft by South

F 3 SSH









[ 741

tion, as fet down in the Defcription of the 15th
Circle. Between this Circle and the Center of
the Inftrument you have the Names of 32 Ports
or Havens, and they are fet againft that Point
of the Compafs in the 18th Circle, on which
the Moon is, upon the Full and Change Days ;
as for Inftance, you have Zondon right againft
North Eaft, which tells you that a North Eaft
and South Weft (becaufe there is every twelve
Hours a2 Tide) Moon makes High Water at
ZLondon Bridge on Full and Change Days, which
aniwers to three Hours in Time in the 19th
Circle 5 alfo at Porfinouth and Sourhampton a
North and South Moon makes full Sea on Full
and Change Days ; for whenever the Moon is
on the Meridian, ’tis full Sea at thofe Ports, and
fo of the reft ; which Ports you will find inferted
amongft the Cities at the End of this Book.

21. The Ufe of the Eighteenth, Nineteenth,
and Twentieth Gircles, &c.

Fiif?, In the Defcription of the r1th Circle I
12ve fhewed how to find the Day of the
Week. And,

Secondly, In the Defcription of the 19th Circle
I have thewed how to find the New and Full
Moons in any Month and Year,

T hirdly, To ﬁ‘ild the Moon’s Place in the Zo-
diack for any Day of her Age.

Firft, Find the Day of the laft Change (as

has been fhewed in ‘pag. 69, 70.) in the 1-th
Circle 5 bring one Hair of the Sector to that

Day,
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Day, and where it cuts upon Circle 20, count in
that Circle {o many Days forward asthe Moon 1s
old ; where that Reckoning ends, lay the Hair
of the other Leg of the Sector, and 1t will cut
the Circle of Signs (viz. the 5th Circle) in the
Sign and Degree of the Moon’s Place in Lon-
gitude, with refpect to the laft Conjunction ;
but, becaufe the Sun moves near a Degree in
a Day the Year round, therefore to the Sign
and Degree of the Zodiack above found, add
fo many Degrees as the Moon 1s Days old, and
vou will have her Place pretty near the Truth;
nay near enough in a Work of this Nature : And
that Place fo found, will be to the fame Time
of the Day that the laft Conjunction was ar
. 4.¢. if the laft Conjunction of the Sun and
Moon was at eight in the Morning, then the
Moon’s Place in Longitude found by this In-
ftrument is alfo at eight o’ Clock in the Morning
on that Day propofed.

Example, 1 would know the Moon’s Place in
Longitude on the 10th Day of Zuly 1725,

By the Method in pag. 69, I find the laft
New Moon was upon Fuue 28, to which I lay
one of the Hairs of the Sector in the 12th Circle,
and 1t cuts the 20th Circle at a little more than
24 5 here begin and count forward in this Circle
as many Days as the Moon 1s old, which in this
Example are 12, {fo I call 25 one, 26 two, and
{0 on ; {o that the Moon’s Age 12 ends at a lit-
tle more than 6 in the 2cth Circle, to this1
bring the other Hair of the Sector, and it then
cuts the sth Circle of Signs at ¥ 11°, to this

add
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add 12° (for the Reafon above) the Sum is 2
23°, the Moon’s Place in Longitude, which is;
at Midnight on the faid roth Day, becaufe the:
laft New Moon was at that Time, which is fur--
prizingly near the Truth,

Example 2. Let the Moon'’s Place be {fought -
on September 18, 1725.

Firft, 1 find the laft New Moon was 4uz. 26,
and the Moon is now 23 Days old ; the Hair
brought to the Day of the Month given, cuts the
2oth Circle in 29 ;5 at this 29 I begin and count
the Moon’s Age 23, which ends at 22 in this 2cth
Circle, to which I bring the other Hair of the
Sector and it then cuts the sth Circle of Signs
in 1xr 23°, to which I add 23° (the Number of
Days the Moon is old) and the Sumis % 16,
the Moon’s Place in Longitude on the given
Day at 6 at Night, becaufe the laft New Moon
was at that Time,

4. o find the Tine of the Moow’s Southing. :

In the Defcription of the 6th Circle pag. 52, I
have given the exaét Method of finding the
true T'ime of the Moon’s Southing ; but becaufe
every one 1s not an Aftronomer, that Method
may {eem too prolix, I fhall here thew you how
to do it {peedily by the Inftrument, bat withal

ou muft remember, that this Method will often
tail you fome Minutes in the true Time, becaufe
it {fuppofes the Moon to move always equally
alike in the Ecliptick, |

Rule,
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.Exm?pie. Jy 12, 1725, I would know thes
Time of High Water at Zondoy Bridge.

OrzaAr 10N

The Hair A laid to 30 in the 20th Circle, andi
the Hair B to the Moon’s Age, 14 Days, thiss
Opening fcrew’d faft, [ move the Hair A to the:
given Port, viz. London, and then the Hair B}
cuts 2 H, 12/, the Time of High Water.

Alo 1f I move the faid Opening that the:
Hair A may cut the Port Onkney, then will the:
Hair B cut the 19th Circle at § H. 12°, the Time:
ot High Water at that Port on the fame Day, £,

Note, Every Tide comes later by 24", be--
caule there 1s a2 Tide every 12 Hours and 24",
according to the mean Motion of the Moon oft
438 a Day. .

6. Do find the Time of the Moon's Rifing*
and Sgrzfiﬁg. 1'

Rule, Bring the Hair A of the Se&tor to the
Day of the Moon’s laft Change in the 11th or
14th Circles, here hold it faft, and obferve .
where it cuts the 20th Circle, here begin and
count {0 many Days as the Moon is old, to
which lay the Hair of the Leg B in the 20th
Circle, and in Circle ¢ it will cut the Hour and
Minute of the Sun’s fetting (which is always
equal to the Semidiurnal Arch or Half Stay
above the Horizon (fee the Deicription of the
gth Circle) where he is in that Place of the Zo-

diack ;
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diack 3 now becaufe the Moon comes later o
the Horizon every Day by 48’, therefore to the
Sun’s fetting, found as'above, always add 12,
and that Sum is the Semidiurnal Arch of the
Moon, or her Half Stay above the Horizon at
that T'ime ; then bring the Hair A to 12, either
at N or S in the 19th Circle, and the Hair B to
~ the abovefaid Hour and Minute of half the
Moon’s Stay above the Horizon 1n the fame 19th
- Circle, here fcrew the Sector faft; with this
Opening bring the Hair A to the Moon’s Age
in the 2oth Circle, and the Hair B will fhew
her fetting in the 19th Circle ; or bring the Hair
B to her Agein the 20th Circle, and the Hair
A will cut her rifing in the 19th Circle.
~ The Reafon of this Rule is, that Addition
and Subftraction is performed in‘any Lines or
Circle of equal Parts ; fee the DefCription of
the 15th anccll 16th Circles.

Example. 1 would know the Time of the
Moon’s rifing and fetting, Auguft 5, 1725.

OPERATION.

Ff?‘;ﬂ. The laft Change Day was Fuly 28,
therefore on the propofed Day the Moon is 8
Days old, thefe known, I bring the Hair A to
the 28th Day of Zuly, in the 11th or 14th Cir-
cle, and it cuts the 20th Circle near 26 £, where
I begin and count 8 Days the Moon’s Age, and
that Reckoning ends at 4% 1inthe 20th Circle,
and cuts the oth Circle at 4 H. 22, the Time
of the Sun’s fetting when he hath the fame
South Declination that the Moon now hath ; to

this
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needs be faid in Explanation. The Table be-
oins with the Year 1720, and ends with 1728, in
which is explain’d one Revolution of the Golden.
Number, and 19 Epacls in the Fulian Account,,
with the Letters of Direétion before defcribed in
Page , and the Tables may be made per etuall
by placing the Year 1739 where 1720 now Rands,,
&¢. but to fave you the Trouble, confult the:
Tables at the laft %agc of this Book, where you!
will find, as by the Defcription of them, the:
Golden Number ; and not only the Golden:
Number, but the Epaéts in the three moit ac-
cepted Accounts, viz. the Fulian or Englifli Ac-:
count 3 the true Vulgar Foreign or Old Foreign:
Account ; the true Gregorian or New Foreign
Account for 1000 Years compleat,

Here I muft undeceive moft of our commoni
Almanack Writers, who hold for a Fundamentall
Rule, That the Gregorian Epact is- always {0
much lefs than our %:'pa&, as 1s the Difference:
of Days in the two Accounts, which they fay 1n--
creafe every 1co Years one Day. But you mayy
find, upon Earther Enquiry, that what they aimi
at is only the Vulgar Foreign, not the true Gre=:
orian Epat; and how far they have and willl
fall fhort of the {ame by the above Rule, thes
Tables before-mention’d may evince. For fromn
17co to 1799 the Difference of Stiles 1s 111
Days, take any Year within that Compals oft
Time their fard Rule holds good ; gut m
1% to 1899 the Difference of Stiles 1s 12 Days;,
and the true Vulgar Foreign Epalls being thes
fame as in 1700, &5¢. if 12 be dedulted fromn
the Eﬂgi"hﬁj Epaét it will give one lefs than thee
true Vulgar Foreign, and confequently by ufing

L ™

thee
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the fame they will quote falle Feafts in that Cen-
tury as they have done in former Centuries. But
I forbear expecting a2 Reformation tfor the future,

Defeviption and Ufe of "Table 11

This Table fhews the Number of Direction
according to the Fulian Account (as the Tables
at the laft Page of this Book the Number of Di-
rettion in the true Gregorian Account) for ever,
by entering the Side with the Dominical Letter,
and the Bottom with the Golden Number, which
you will always find by the two lait Tables for
the Year propofed. Example, this Year 1732,
the Englify Dominical Letters are BA, and the
‘Golden Number is 4, find 4 at the Bottom of
this third Table, and the Letter B on the left
Hand thereof, it for any Feaft that falls before
the 2 5th Day of February 5 but for all the Feafts
which happen after the faid 25th of Fedruary,
‘take the Letter A, and in the Place of meeting,
if you take B, the Number 1s 13 ; but if you
take A, the Number is 19 ; thefe are called the
Number of Directions ; and their Ufe 1s to find
the Moveable Feafts, which are fhewed in the
12 Segments of Circles, which 1 come next to

explain.

The Defeription and Ufe of the twelve Seg=
ments of Circles in the Inflrument.

 Inthefe 12 Segments of Circles are contained
all the Meveable Fealts, with the beginning and
endingof Faffer and Téiﬂi{y Terms, with their
2 Re-
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Returns 3 the Title of each Segment 1sa fufficil
ent Explanation, only obferve, that every Circll
is fer under each Word unto which it belongs, an:
number’d with 10, 20, 30, &¢, and dotted 1
35, which Number of 35 they all contain, bes
ing the Number of DireCtion, each Segment bee
ing divided into 35, only including thole twy
Days of the Month, between which the Feftiva:
falls, and anfwers to the 12th Circle of Montkh
and Days; as the Boundary of Sepruagefima Suwn
day is January 18, and February 21, betwees
thofe two Days inclufive it always falls, as yo
may fee if you lay the Hair of the Sector to thh
£irft Dot in its Segment, 1t will cut Fanuan
18 ; and laid to the laft, or 35th Dot, it wii
cut February 21 1n the 12th Circle 5 and lika
wife the Boundary of Z7inity Term you wil
‘find to be from May 22 to Fune 25, betweee
thofe two Days that T'erm always begins incll
five, and {o of all the reft. -

Nore, When the Number of Direction is 1, y
are not to lay the Hair of the Sector atthe Lin
in the beginning of the Segment, which 1s ni
thing but the Boundary of that Segment, but !
lay it to the firft Dot therein, as your Realc
will {oon direct you.

To find any one, or all the Moveable Feq/;}i
. gn the ¥nglith Account, with the Term
aid their Returns.

_ Rule, Having found the Number of Directii
in the Table for the Year propofed, carry th
Number to any of the 12 Segments that has til

Nam
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- Name of the Feaft that you are {eeking for, and
count the Number of Dots equal to the Number
of Direction, to which lay the Hair of the Sec-

tor, and it will cut the 12th Circle in the Day of
the Month that that Feaft falls upon.

Emﬁpl’g, In the Year 1733, I would know

- what Day Sepruagefima Sunday, Sexagefima Sun-
day, &c. falls upon.

F:fﬁﬂ, [n Table IIL. T find the Number of Di-
‘rection to be 4, this I carry to the Segment of the
‘Circle noted with the Words Sepruagefima, and
to the fourth Dot therein I lay the &air of the
‘Sector, and 1t cuts Fanuary 21 in the 12th Cir-
- cle, the Day that Sepruagefima Sunday falls on ;
and by laying the Hair to 4 in the Segment, no-
ted with Sexagefima-Sunday, 1t cuts the 12th
Circle in 7an.28; and by applying the Hair of
the Sector {everally in each Segment to 4 the
Number of Direction, I have all the Feafts and
Terms for the {aid Year, as followeth, /.

Septuagefima Sunday, Fan. 21,

. Sexagefima Sunday, Zan. 28.
Shrove Sunday, Feb. 4.
Quadragefima Sunday, Feb. 1r1.
Second Sunday in Lent, Feb. 18,
Third Sunday in Lent, Feb. 25.
Midlent Sunaay, March 4.
Fifth Sunday in Lent, March 11.
Palm Sunday, March 18.
Good Friday, March 23.

. Eafter Sunday, March 25.

' Low Sunday, _dpril 1.

Gy Quin-



Quindena Pafche, April 9.
Eafter T'erm begins April 11,
Tres Pafche, _4pril 16.

. Menfe Palche, Adpril 23.
Rogation Sunday, April 29.
Quinque Pafche, 4pril zo.
Craftino Afcenfionis, Azy 4.
Falter Term ends, Alay 6.
Whitfunday, May 13.
Trinity Sunday, May 20.
Craftino Trinitatis, Jzy 21.
Trinity T'erm begins Aay 25.
Octabis T'rinttatis, 1zy 28.
Quindena Trinitats, fune 4.
T'res Trinitatis, Fune 14.
Trinity Term ends, Fune 13.

Example 2. What’s the Time of Eafter, ac—
cording to the Euglifh Account, in the:
Year 1850 ?

By TableI. I find the Dominical Letter to bes
A, and by Table II. the Golden Number 8, withs
which in TablelIll. I find the Number of Direc-!
tion to be 33, this I feek in the Segment of the:
Circle noted with Eafter Sunday, to which I lay;
the Hair of the Sector and it cuts in Circle 12:
Aprél 23, which 1s Eafter Sunday that Year.

Note, The fame Rule holds for finding the:
Foreign Fealts, with the Gregorian Number off
Diretion, as with the #wlian, which brings me:

t0 the promifed

Deferipa
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Dafeription and e of the Six Tubles at the
laft Page of this Book,

For finding the Cycle of the Sun, Domi-
nical Letter, Golden Number and Epact accord-
ing to the Fulian or E%qliﬁb Account ; as alfo
the Dominical Letter, Epact, and Number of
Direftion in the true Gregorian and true Vul-
gar Foreign Accounts, together with the Difte-
vence of Days between the faid Accounts for
1000 Years compleat ; and confequently by thefe
Tables, and the Univerfal Inftrument, the Mo-
vable Feafts in both Accounts may be found for
any Year within the faid Term, by Infpection,

- Uiz,

I. Tasce. The Firft Table fhews the Cycle
of the Sun from 1500to 2500 Years.

II. Tasre. The Second fhews the Charalte-
viftick for finding the Gregorian Dominical
T.etter, and alfo the Days Difference in Ac-
counts, ditto.

11l. Tasce. The Third fhews the Dominical
Letter in both Accounts, dizzo.

1V. Tasre. The Fourth fhews the Golden
Number, dizzo.

V. Taerz. The Fifth fhews the Epaét, dizro.

VL. Tasre. And the Sixth thews the Grego-
#ian Number of Diretion for ever.

G a : To
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o find the Cycle of the Sun.

Rule, Seek for the Centuries in the Side olff
the Firft Table, and for the odd Years in the
upper Part thereof, and in the Square of thefé:
two Numbers you fhall find the Cycle of the

Sun.

Example, What 1s the Cycle of the Sun for
the Year 1735 2

Firft T look for the Centuries, viz. 1700, im
the Side of Table I. and for the odd Years, viz..
35, in the upper Part thereof, and in their com..
mon meeting do find the Number 8, which iss
the Cycle of the Sun.

To find the CharatZeriftick and Days Diffe=

rence in _Accounts.

Rule, Look for the Centuries in the fift Co- |
fumn of Table II. and oppofite thereto in the |
fecond Column is the Chara&teriftick, and in the
third is the Days Difference in Accounts.

Example, What is the CharaQeriftick and |
Days Difference in Accounts for the Cen-
tury 18co ?

I anfwer, by the foregoing Rule, that 3 is the
Chara&erﬂhek,_and 12 the Days Difference in
Accounts, or Difference of Stjles,

By
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Example, What 1s the Number of Direction
for the Year 17357 |

The Dominical is B, which find on the left
Hand, and in the Bottom Line find the Epact
12, and in the Place of meeting is 20, the Num-
ber of Direction {ought. :

By the Gregorian Number of Direction to
Jind all the Foreign Feafts.

Rule, Enter the Segment of the Circle in the
Univerfal Inftrument with the Gregorian Num-
ber of Direction for the Feaft requir'd, as you
have been lately taught to do with the Zuljas
Number of Direction, fo {hall you obtain your
Defire.

Example, Septusgefima or the next Sunday

but one before Shrove Sunday is requir'd
for the Year 1535 ?

Number of Direction 20 given ; Firft I look
for 20, the Gregorian Number of Direction, in
the Scgment of the Circle noted Sepruagefima ;
and by applying one Leg of the Sector to cut
the fame Number, do find in the the 12th Circle
that the Hair of the faid Leg is upon the 6th
Day of February, which is S?fﬂﬂg?ﬁﬁfﬂ Sun-
day 5 and by the fame Method Sprove Sunday
will be found to be the 20th Day of February,
- and confequently Dres Cinerum, or Ah-Wed-
zefday, the 23d, dizro 5 Pafcha, or Eafter, the
1oth of April 5 _Aftenfio, or Afcenfion-Day, the
19th of May 5 Pentecoft, or Whitfunday the
29th of May, &,

A TABLE
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A. Perpetual T asLE of the Sun’s Rifing
and Setting for thefe Places.

The Sun’'s Declination North.

Amfterdam. Barbados.

Sun rifes|Sun fets [Sun rifes |Sun fets
ﬂh'r ﬂh.’”}Lf r"-fh.,r.ﬂﬂ
I|35448|6 §12(3584816 112 I
2 |5 49 36|16 1024|553 8|6 1 52| 2
3 |5 44 206 15 40(5 57 8|6 2 52| 3
415 39 8620521556 816 352| 4
_i_g;_;«;;tﬁzﬁ 815 55 12 |6 448_?_
6 |5 28 32|16 31 38[5 54 16]6 5 44| 6
7 |5 23 12]6 36 48]5 53 166 6447:_..
8 |5 17 48{6 42 12]5 52 20|16 7 40| 8 |E
9 |5 12 24/6 47 36|5 51206 8 40| 9 |
1o {5 64216 §3 8|5 5020[6 940]l0 g
Ir fs5 13::&5340549196{943 8 e
12 14 55 44|7 416|535 4832416 11 3642 |.5
I13-14 50 o}7 1o ol5 47 4016 12 2013 | &
14 |4 44 2|7 13§85 46 2416 13 36|14 | P
15 14 38 16|7 21 44|5 45 206 14 4015 =
16 |4 32 16|7 27 44{5 44 206 15 40|16 | D
17 |4 26 8|7 3352|543 16|66 16 44|17 | &
18 |4 1952|740 85 42 12]6 17 48|18 | K
19 |4 13 247 46 36|5 41 8|6 18 4219
20 |14 6 48]7 53 12|15 40 4]6 19 56]20
21 |4 o ol8 o 0|5 39 4|62046|21
22 [353 o|l3 7 of5 3756|622 422
23 13 45 44|8 14 165 36 48|16 23 1223
23713 42 4|8 17 565 36 12 623 48233

Sun fets | Sun rifes| Sun fets | Sun rifes
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| : FEIW
| A Perpetual TarrLe of the Sun’s Rifing
) and Setting for thefe Places.
Bofton New Eng.| Cambridge.
Sun rifes| Sun fets}Sun rifes} Sun fets
o h. r h F ’ h. Iy, h, » o o
{5 362016 g 40]8 59 2010 $745% .1
2 1552 24{6 7 3615 4924161036} 2
3 15 48 56{6 11 4]5 47 36]6 12 24{ 3 |
4 |5 4% 12|50 14 4815 39 1616 20 44] 4
g Ay 2810 16 220% 24 01680 ©F s
6 |5 37 48|6 22 125 28 4816 31121 6 i
| 7 |334 o|626 of523281636321 7] .
S| 8 |5 35016]629441518 8]64r1 52 3"55
& 9 1|5 202810 33 IS T2 4410 47704 9 4 2
“{ro |5 22 36|16 37 24|5 8 206 52 4qo}10 |
.g If §5 18 44|06 41 165 I 400 58 25}11 -é
B2 |51448|64512(456 1247 3 48|12 | =
S|13 |5 1052649 8451327 92813 B
R ]14 |5 656|053 4]44445|7 15 12}14 | R
5 o e Bii8;633[4|'5 o
:'itg 16 1458 44|7 116|433 o}727 o]16 DE.,
o |17 145336[7 6241426521733 8}i7 g
(=118 |45020]7 940]|42036]7 3924]18 |5
19 1446 o7 14 0f4 15 1617 45 44119
20 14 4t g0}7 18 204 9 12 7 §0 48120
2T b4 37 817224204 1 o7 $9 of21
22 |4 32 36]7 27 24|33 §4 o]8 6 o2z
23 14275617 32 413 46 52813 8l23
23714 25 3217 34 28]3 43 818 16 52{23"
Sun fets] Sun rifes|Sun fers| Sun rifes
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A Perpetual ‘T'asLe of the Sun’s Rifing
and Setting for thefe Places,

The Sun’s Declination North,

-

Conftantinople. Copenhagen.

Sun rifes| Sun fets| Sun rifes [Sun fets
o h'f ¥ h-* ' h'f r h'f e O
1 }55616|6 344|534 816 §52) 1
2 13552 32|16 7 28]5 48 16|06 IX 44} 2
3|5 48 48|6 11 12|95 42 2416 17 36| 3
4541461456556336151 4
s |5 41 20|16 18 4015 30 32162928/ 5
6 |5 37 3206 22 2815 24 32 |6 35 28] 6
715 34 4416 25 16|5 18 32 |6 41 28| 7
8 13 29052{6 30 8|5 1224|647 36| 8
0|s26 o0l634 o|l5 6161053 44| 2
1o |§ 22 12|16 37 48]|5 O 4659 56|10
11 |3 18 1216 41 481453 447 0 16|11
12 |5 14 1616 45 44|4 47 207 12 40|12
13 45 LI 10 6 49 44|4 40 48 |7 19 20|13
14 |5 6 126 53 4514 34 52 |7 25 8|14
1$ {5 2 8|657 52|427 2417 32 30|15
16 |4 57 56|7 2 44202817 39 32116
17 1453 48)7 6 1214 13 2417 46 36]17
18 |4 4928]7 fo32{4 6 817 53 52118
19 445 4|7 14 56|13 59408 1:20/19
20 |4 41 40|7 19 20}3 50 56{8 9 4]
21 |4 36 8{72352)34250[8 17 421
22 {4 3128|728 3213 3436]8 25 2422
23 1426 43(7 33 161525 5615 34 4}23
23414 242007 35 q0{3 21 2818 38 321235

Sun fets|Sun rifes! Sun fets]Sun rifes

e

i

The Sun’s Declination South.

s

T
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and Setting for thefe Places.

| A Perpetual ‘T'atie of the Sun’s Rifing

e

"Dublin. Edenburgh.
Sunrifes | Sun fets| Sun rifes|Sun fets

oM YCSXl 1 SOl MR A e

I 5544216 5200594 4|6 5 56| 1

2 |5 49 1016 10 44]5 48 4|6 11 56| 2

315 43 561616 415 42 4|6 17 56| 3

415 39 321621285 36 8623 52| 4

5 1533 121626 48]5 30 46 29 56} 5

6 |5 27 3216 32 28}5 24 o|6.36 o] 6

7 13 21 48]6 38 12|15 18 486 41 12| 7
< 8 |5 16 3216 43 28]5 11 4016 48 20| 8 e
| 9|5 10521649 8f5 §528|65432f 9 |5
Z 1o |5 § 1216 5448|459 8|7 os52l10 |0
Sl ls 028|65932]45240|7 7 20|11 |8
9|12 |45340|7 6200446127 13 48|12 | ®
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A Perpetual T arLe of the Sun’s Rifing

and Setting for thefe Places
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The Sun’s Declination North.

i AL

and Setting for thefe Places.

Uk Perpetual TarLE of the Sun’s Rifing
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A Perpetual Tasre of the Sun’s Rifing
and Setting for thefe Places.

"The Sun’s Declination North.

Mofcow. New York.
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A Perpetual Taere of the Sun’s Rifing
and Setting for thefe Places,
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A Perpetual TasLE of the Sun’s Rifing
and Setting for thefe Places.

The Sun’s Declination North.
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d A Perpetual Tarrz of the Sun’s Rifing

Y s . NN

i and Setting for thele Places.
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Latitudes North and Scuth.

A-TABL E of Amplitudes for thefe
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A TABLE of Amplitudes for thefe

Latitudes North and South.
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A TABLE of Amplitudes tor thefc

Latitudes North and South.
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A TABLE of Amplitudes for thefe
Latitudes North and South. :
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Babylon = = v
Barbados Ifle Middle -
Berwick upon Tweed -
Barcelnna o SLS RS TRs
Bedlord ~ = 2 0’ 2
Bergen, in Norway - -
Berlin, in Pruflia - - -
Hethelomd @ =" o w
Bononia, 1n ftaly - - -
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Bridgwater, in Somerfetfhire 51
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