M SMITHS NEW SEA-QUADRANTI;
Sor tatierng c:..fZ/tzéfzzi:’&f{ ﬁ' the JSun, & Stars, withott I Z’Z‘V?"d{/ﬂ?ﬁ’b??g ﬁﬁm the JSlfed D2 oteon : Tried
at Jea. ard 53/%&?'2?'216’9 /;g/ ""(.fzz/a{,xza}fz, ‘?C)Azy i‘zryz/z,{zr 777 (é’/wifﬁ,?& ‘Pﬁ}:yz Y200 ;4607}7,6 Jf@m*-ml ,

cefolairy %/&A ._%(szw%ﬁ 0, @rd %ﬁ@fﬂ?ﬂ [ vther alle and coxfrercenco o NVarigators.

R NS

A B C, {7 rterst . _
A B. Tlec. lret ﬂy/w:')ﬁn/x’}) 0200 f//:ry/w;.a % ."7';'7;%;( ) e .Q)fy.-
D. T he Letlool vr Sredder.
b, (e f%/x:_))yﬂ}‘f/ rf:fé/ﬁrf/ the e L S .@f./[’yf'r:a'/hf )
f(’r"A.(’/'t:'(y ’(/??' //(//?4'/‘7’/'}/ /) {(I’)f"/f("/(' f///f’"/!’f’//f"-f.s
_‘E:.l" '/- //jr’i“'(.'ff’///’///a 27’ -7'}/"!7//? //.1':"/ /e //f(" /}/'/If///.
F. o Spvcilioin, fro'dd at the /;u.z/.ft?' upron y Indee
o be had of the Tnventor at his Office {for Infuring: Ships &e.n Caftle Alley facing the
Vell I noance of the Royal Txcehange,orat the Crown Colfeelloufe nearGuildhall, London. ™
il o the Spylramcnt o gudieis & an by

| /T ).; //yfe% ¢ L0 e fond) ?'rgryﬁ Jrom z/" St
(r, N/ /{//%’(,//’z}.zy Serer
T, . Jhhed 7;;4//("()/."(‘ . |
*3:1# e Siese s Sl
L, o / /500 ine 2he S FHorecon [()/')‘f’('/(i’/
102060 r 1o /)('/.;'r'/ . |




- el SO
T HE / |

DescripTiON, Usg, and EXCELLENCY
OF A

NEW INSTRUMENT,
SEA QUADRANT,

INVENTED BY

CALEB SMITH,,

- FOR ™
Taking Altitudes of theSun, Moon, andStars,

from the VisiBLE Horizon (as well as-any other
ANGULAR DisTances at Land or Sea) without
Impediment or Interruption from the Ship’s Mlotion;

WHEREBY THE
LATITUDE at SE A

May be obtained with greater Certainzy, and more fre-
quently, than by ID Av1s’s or any other of the Gommon Inftruments.
‘['ried, approved, and recommended by Capt. CHRISTOPHER
MippLETON, Capt. GEORGE SPURREL, Capt. JosePH
HAaRRIsoN, and feveral other able and experienced Navigators.

‘To which 1s added,

An Essay to make this Quadrant ferviceable at Sea, as well
as at Land, when there 1s no HoRr1zoN to be {een.

AS ALSO
‘The Ufefulnefs of its Application to an Azimuth Compafs of a New

Contrivance for difcovering.the Pariation of the Magnetic NREDLE, at
Sea, avithout any Aftronomical Calculation.

81 quid novifli reftins iflis, .
Candidus imperti 3 fi non, bis utere Hor.
W

To be had of the INVENTOR, at his Orrick for Infurin
Ships and Merchandize, in Caffle-Alley, over-againft the We
Paflage of the Royal Exchange 5 or at the Crown Coffee- Houfe, in
King-foreet, near Guildball, Londn.




The DEscripTiON, USE, #7d ADVANTAGE
of Mr. SMiTHs SEA-QUADRANT, &c.

DEYCILB S this Quadrant has been fometimes mif-
AN taken for another, not unlike it in Figure,
2 yet different in feveral Refpects; it may be
Jeeeel proper, for the Sake of Truth and Jutitice,
to give fome Account of fuch oTHER INSTRUMENTS,
as have beretofore been contrived for taking Angles by
REFLECTION.

The Firf?, that I have heard of, was produced to the
Royal Society in the Time of King Charies II. Its
Properties are defcribed by Bithop Spraz, (in his Hi-
Jeory of that Society, p. 296. §. 36. Edit. 4.) in the
following Words: < A new Infirument for taking An-
<< gles by Refleftions by which means the Eye at the
< fame Time fees the two Objells, both as touching in
<< the [ame Point, though diftant almaft to a Semicircle s
¢ aobich is of great Ufe for making exatl Qbfervations
¢ gt Sea.”> Our Hiftorian has not mentioned the In-
ventor’s NName; but I have been told it was of Dr.
Hook’s Contrivance. - *

I have likewife feen an o/d Inftrument for taking very
fmall Angles, fuch as the Appylfes of the Moon to a
fixed Star, by Reflefiion ;5 it was faid to have been Mr.
Street’s, the famous Author of Afronomia Carolina
he made ufe of two plain Sights, thro’ which he looked
at one Obje&t direftly, and the other was found by a
Single RefleCtion from a Piece of plain Looking-Glafs,
quickfilver’d over on the Backfide.

. Dr. Halley, when T firft mention’d my Merbod of
taking Angles at Sea, without any double Refleétion, was
pleafed to tell me, that Sir Jfzac Newton and bimfelf
had contrived an Infrument for the fame Purpofe,
wherewith one Object was obferved by dires? Vifion,
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The Defcription, Ufe, and Advantage of
and the ozher by a fingle Reflection : By this they cou’d
eafily, and exactly, find the Quantity of any Angle at
Landy but upon the leaft Mozicn of the Inftrumeént, the
two Objellts were found to feparate from each other,
which made 1t unferviceadle at Sea : And this, no doubt,
was the Jncenvenience that attended thofe above-mention-
ed ; otherwife their Ufe wou’d hardly have been dif¢on
tinued. |

Thofe who firft furmounted this Difficulty, were
Mr, Hadley in Londorn, and Mr. Godfrey \n Penfilvania,
by making ufe of a doubdle ReflefZion tor finding one Ob-
ject; while the other was {een by a direlz View s it is
fomewhat furprifing, that botb thefe Gentlemen, tho’ at
a great Diftance, had the good Fortune, aunknown to
each other, to hit upon this #/eful Invention, about one
and the fame time ; for it appear’d upon a careful Ex-
amination before the Royal Society, that Mr. Logan,
Chief- Juftice of the Province of Pexfilvania, had trani-
mitted an accurate Defcriprion of Mr. Godfrey’s Inftru-
ment to England, before Mr. Fadley’s was publifh>d
in the Pbhilofophical Tranfailions; and accordingly a
Minute is made ot this Affzir in the Royal Society”s
Books. The original Proofs, or Afidavits that were
made, in Mr. Godfrey’s Favour, remait in the Hands
of Mr. Peter Collinfon, F. R.S.

About the fame Time, or before this, (if I am right-
ly informed) Mr. He/l, an ingenious Gentleman of the
Temple, invented an Inftrument of the like Kind: But
as it never was made pudlick, that I know of, I am
not able to give any particular Defcription of it.

The Quadrant we arc now about to defcribe, is diffe-
rent from any of the former 5 each Objel? being feen by
means of onc fingle Reflettion 5 1t alfo removes the In-
convenience that attended Dr. Halley’s at Sea ; tor the
Moution of the Ship, or of the Obferver’s Hand, will

never interrupt, or difturd the Obfervation.

The



Mr. Smith’s NEw SEA QUADRANT.

. The InsTruMENT confifts of an OfFant A BC,
({fce the Figure) whofe Arch A B, 1s accurately divided
into Ninety equal Parts, anfwering (by its Conftruction
and the Nature of Reflettion) to as many whole De-
grees; whence, 1t 1s, viriually, or in effeéf, a Quadrant;
each of thefe go Partsis again {ubdtivided, into fo many
athers as the Radius will allow without Confufion, to
denote Parts of a Degree; a Label or Index D turns
upon a Pin m the Center, and marks the Divifions gra-
duated on.the Arch; at or near its Center (as in the
moft convenient Situation) a {mall zriangular Prifi,
or a plain Speculum E, 1is fix’d in Brafs-work, per-
pendicular to the Plane of the Inftrument, {o as to re-
main immoeveable at the Time of Obfervation ; and di-
reCtly upon ox over this, another plain Speculum F 1s
faften’d to. the Index, in {fuch a manner, as to sove or
turn with 1t, upon the Center of the Arch. When. the
Index 1s placed at the Begiuning of the Divifions, (or ©
Degrees) the Bafes of the two Prifms, or Speculums,
muft lie exaltly in the fame Plane, or in Planes parallel
to each other ; and for this Purpofe, a {mall Screww G
1s fix’d under one of the Speculums to adjxf its Situa-
tion with. refpect to the other. Upon one of the Ra-
dit 1s placed a Zelefeope T with one Eye-Glafs; or elfe
a Sight-Vane ; and a Picce of dark plain Glafs 1, to co-
ver and obfcure that Priim, or Speculum, from which
the Sun’s Rays are reflected, when he thines zoo bright
for the naked kye. It the Arch be continued to a
Quadrant, and divided into 180 equal Parts, or De-
grees; an Obfervation may be made therewith either
torwards or backwards.

The Graduation ot the Arch, from A to B, and In-
dex at a 4, 1s performed after the mawnner of Nowius
which, tho’ much preferable, yet fecems to be lefs Ui
derftood (by Sca-faring Perfons cipecially) than the
common Divifion by Liaponal Lines 3 for which Rea-
fon it may be proper to explain it here

A3 The
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The Deftviption, Ufe; ahd Advansage-of
The larger Spaces, or Divifions, oh the Arch, as we
faid before, exprels whole' Degrees, anc the fmaller de-
note Parts of a Degree; (for Exam. Half Ones;) on
the Chamfer’d Edge of the Index, which flides along
the Arch, a Space equal to 14 or 16 of thefe hilf De-
grees, is takén, and accurately divided into 15 equal
Parts 3 by which Contrivance the Scale is divided to
every two Minutes; for it is manifeft, that oze of thefe
Divifions oz the Index will, by this means fall fbort of,
or exceed, a Divifion on the Arch, by +sth of the-lait
mentionéd Divifion ; that is, by +sth of half a Degree,
or by two Minutes. And by a Jike Method it may be
divided to every Minute, or lefs, if the Radius admit
of fo great an Accuracy without Confufion. Now, the
Degrees and half Degrees, of any Angle, are to be
counted on the Arch idelf ; and the Minutes or re-
niaining Parts; by the Subdivifions on the fudex, in

the following manner : | ~ -

y#, If the Line in the Middle of the Index, unite
exaltly, or join with any of the Divifiens on the
Arch, foas to form a ftrait Line, then it fhews, by
In{petion, or at one View, the Degrees and. Parts.
of a Degree, for Ex. the half Parts, contained in
the Aluatude, or Angle fought. But,

2 dly, If the Middle Line of the Index does not exact-
ly unite or join with any of the Divifions on the
Arch; then count the Degrees, and Parts of a De-
gree, if there be any, contained-between the faid
Middle Line, and the Beginning of the Gradua-
tions on the Arch, or © Degrees, and writc them
down, or keep them in mind. -

3dly, Note caretully what other Line, or Subdivifion
on the Index coincides, or makes a firait Line,
with fome one of the Divifions on the Arch, and
mark the Number anlfwering thereto, which de-
notes fo many Adznutes.

4thly, Add the Number of Minutes thus found, to the
Degrees and Parts of a Degree beiore et down, or
| | referved
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referved in Mind, (according to the fecond Precept)

and the Swm will give the Altitude or Angle fought.

Left the Glaffes by Accident fhou’d happen to be

mifplaced, or moved Qut of their due Situation, it is ne-

ceflary at Sea, TO RECTIFY THE (&JADRANT, be-
fore Obfervation, in the following manner :

1/¢, Fix the Index at the Beginning of thé Gradua-

tions on the Arch, or o Degrees, and holdmcr the

Quadrant as upl‘lﬂ‘ht as may be,

24y, Place the Telefcope or Sight-Vane to the Eye,

and obferve carefully the Line of the Sea’s Edge,

(which is to be taken for the H{orizon ) or any other

diftant Objef?, as the Sun, Moon, or a fix’d Star,

feen by Re¢flettion from one Speculum ; and if it

wmczde exactly with the famie Line, or Qbjést; feen

alfo by Ré¢fleéiion from the other Spéculum ;. thatis,

if only onze Horizon, or o#eObjelt appear; thenthe

Quadrant -1s reﬁz_ﬁed already, and the Glaffes. need

no further Adjufiment : But if there appear o ‘dif-

ferent Horizons, or fwo Images of the fzzmeO 1eét,

3d{y, Yurn the adjufiing Screw, *till the two Hofi-

“ zons be brought to unite, and appear as one Line 3

or ’till the fwo Images of the Obje&t coincide and

- become oze ; for then the Speculums are truly a4-

jufted, and the Quadrant reﬁzjied or ﬁttt..d for

O&ﬁzrwatwn « Which was i¢ be done.

The principal Usg of thisINsTrRuMENT IS, TO FIND
THE ALTITUDE OF THE SUN, OR' ANY S'I‘AR, AT
St a,with Eafe and Exaétnefsy which is thus performd ;

Iﬁ, Let the Obferver turn his Face, and alfo the @ua-
drant, direétly towards the Sun, or Star to be. ob-
ﬂ:rved and hold it, as upright as he can, in the
Vcrtical Circle or Plane that pafles thro® the Ob-
jeét: (interpofing the dark-colour’d Glafs between
the Sun and the Speculum that refleéts his Rays,
it he fhines too bright) and here note, the crofs
Hairs in the Telefcope will afift very much in Jjudg-

A 4 gy
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ing, when the Inftrument is #ear an upright Pof-
oture s | -

- 2dly, Let him place the Telefcope, or Sight-Vane to

- - his Eye, and looking firf# for the Horizon, or

Line of the Sea’s Edge, move the Index gently a-

long the Arch, ’till the Image of the Sun, or Star,

- appear to be brought down {o as to zouch the faid

Horizon 3 or feem to Jie exallly level and clofe to

the Edge of the Sea s and then,
3dly, Stop the Label or Iindex 5 for the Degrees and
AMlinutes, mark’d thereby, will thew the Alzitude of

- theSun, or Star, above thevifible Horizon. Which
- was required. ~

If ‘the plain Sight 1s uled, let the Obferver take care
that his Hat does not hang over the Glafles ; for that
will hinder the Sun from being feen.

Here it is alfo to be noted, that all Odjef#s appear

inverted or upfide down, if the plain Sight or Sight-

Vane be ufed infead of the Telelcope. In this Cafe,
therefore, if the Height of the Sun’s apparent lower Limb
be taken, 16 Minutes muft be fubtratied for the Sun’s
Semi~-Diameter, from the Degrees and Minutes Thewn
by the Index; and added when the apparent upper Limb
or Edge is ufed, in order to obtain the Altitude of the
Sun’s Center. But all Qbjells are eref? (tho’ inverted as
to Right or Left) when a Telefcope 1s applied 5 where-
fore 16 Minutes added to the Height of the lower Limb,
or taken from the Altitude of the upper one, gives the

true Height of the Sun’s Center.
To find the Latitude at Sea; an Obfervation muft be

made, and frequently repeated, betore the Sun, or Star

come to the Meridian 3 in order to obtain its greatefs
Height, or Meridian Altitude ; by which, and the De-
clination of the Sun, or Star, taken out of the Tables, the
Latitupe may be readily found according to the
common Rules Jclivcr’d in every Treatife of Naviga-
dion. | It
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It fhould alfo be obferved, that when 4/t7tudes are
taken from the viftble Horizon by this, or any other
Inftrument; if great Exallnefs be required, a proper
Allowance ought to be made for the Refrattion of the
Atmofphere ; and alfo for the Elevation or Height of
the Obferver’s Eye, above the Surface of the Sea, ac-
cording to the following Tables.

Mr. FramsTEAD's TABLE of REFrRACTION,
to be fubtraéed from the A/:tude, and added

to the Zenith-Diftance, found by the Inftru-
ment.

Deg. Deg. Deg. Deg.

ApptiRefrac. {| Appt]Refrac. ||Appt]Refrac. |{Appt{Refrac. §-

Ale 11 Alt. Alt Ale. |

| _ / 7 6 / 48 - / N7 o o’ 7y

i o33 ‘oolf 12 [ 3 45| 29 | 1. 27/ 46 |0 4.6

26 38/l 13| 3 29[ 30]1 23147 |0 45

1 123 22| 14 |3 13} 31 {1 20) 48 | 0 44

20 17|15 3 ©oofi 32| r 17[49 | 0 42

2 j17 26| 16| 2 48] 33 | 1 ‘14] g0 | © 40

| 1 Istlr7 ) 2z 38| 34| 1 11ff g1 |0 39

3 {13 23|} 18] 2 2913511 o9f 52| 0 38

1 g3l g2 2 36]1 o7f53 |0 37

4 1o 39||-z0| 2z 14| 37| 1 o554 |0 36

9 3821}z o7[{381 1 o255 |0 34

8 48[l z2| 2 o©ol)|39 ] 1 o0 60 | 0 29

7 26f 230 1 551400 58|65 | o 24

6 25|24 1 5041 ]0 56|70 ] 0 19

§ 371 25|t 4542 © 54|75 |0 14

s o2l 26 ] 1t 40[{ 43 ] o 52| 80 ) o og

4 330l 27|t 30 44] © 50} 85 | 0o o4

4 offl 28 1 1 31| 45 o 48] 9o | o o0
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A TABLE, fhewing the Depreffion, or. Dip of the
vifible Horizon, below the true Horizontal Plane., ac-
cording to the {everal Heights (therein mentioned)
of the Obferver’s Eye, above the Surface of the Sea;

to be fubiratted from the Altitude taken by the In-

ftrument. |
The Eye above the Sur- Vifible Horizon
face of the Seain depreffed in
Feet. Minutes.

I —— -— 1

. 3 e 2

7 S ey — 3

12 e e 4

18 e

27 — 6.

40 7l

This nfirument is likewife of grear Ufe 1n taking
any other Angular Diftances at Sea or Land ; for if it
be held in the feme Plane with any twe Szars, or other

Objels, whole Diftance is requited s and 1ts Index mo-
ved to and fro ’till oné of thole Qbjefis appear, by Re--
fleCtion from the imnioveable Speculum, or Prifm, to
coincide, or Lie in owe Right Eine, with the ather, feen,
at the fame time, by Refle&ticn from the moveable.
Speculum 3 then the vngle of Inclination between the
twwo Specwlums, (whofe Meafure 1s the Arch. of the Oc-
tant intcrcepted -between the Beginning of the Divifions
and the Middle Line on the Index) will be exaétly
equal to balf the Angulay Diftance of the faid Objects 5
that is, a whole Degree of the Angle fought, wall be
meafured in all Cales, by the Space of balf 4 Degrée up-
on the Arch of the O&ant 3 the Demonftration whereof
depends on this citablithed Principle in Opticks, that
the Angle of Reflection is always equal to the Angle of
Incidence ;3 as Mathematicians will readily perceive,
without turther Explanation.  And for this Reafon the
Areh el is graduated, 1 fuch a manner, as to ex-
prefs swive the Niumber of Degrees really contained

there-



Myr. Smith's NEw SeA QUADRANT, it
therein, that the Index may fbew, by Infpection, the
Degrees and Minutes-of the Angle required. .

Having given the Defcription, and Ufe of this Qua-
drant, it-may-be proper to mention fome of its Ewcel-
lencies,and Advantages above the common Inftruments:

- ‘And 1£, Wecan take Alzitudes of the Sun, and Stars,
at Sez, with greater Eafe and Expedition, thah by any
other ; for, the Motion of the Ship makes it zrouble-
fome and difficult to ule the common Quadrant, at Sea,
as it continually inzerrupts and diffurbs the Obfervation,
by’ altering the due Pgffure of the Inftrument, and
Jfnatching the Hor1zon, as well as the Shadow, made
by the Vane; out of Sight on a fudden ; fuffering them
to return only by Fits as it were, and {mall Intervals s
to this Inconvénience we may add another, which is,
the Difficulty of feeing, diftinétly, the little Tmiage of
the Sun made bya convex Glafs,.or the Shadowo, which
is very wnear the Eye; atd alfo the Horizon, which is
at a gréat Diftance from it, ar one and the fzine Time.
Upon thefe, as well as other Accounts, it requires miich
Time and Praftice, as-well as Fudgment and Dexterity
in the Obferver, to be -able to manage Davis’s Qua-
drant, at Sea ; whereas the Uf¢ of ours may be learned
1N a (?Pmrter of an Hour, with great Eafe, by a Perfon
unacclftomed to make Obfervacions; and the Motion of
tlie Ship will give him no Interruption, or Diftkrbance
for when the Sun,. or §tar, by f{liding the Index, is
once brought to gppear upon the Edge of the Sea, or
in the fame level Line with the Horizon, the tewo Ob-
jeéts, thus join’d togetber, will continue to be {een in

the fame Situation, without {eparating, however it may
tb‘e moved #pwards, or downwards, by the Unfleadinefs
cof the Obferver’s Hand, or the Koliing of the Ship.
2dly, Altitudes of the Sun, and Stars, may be taken
thercby, at Sea, more accurately, than with any other
Inftrument ; for Experience teaches, that in Obferva-
trons made with the common Quadrants, at the Jfame
qine,
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Zime, and on Board the fame Ship, there will generally -
be a Difference, and confequently an Error, of feveral
Minutes 3 and not only {o, but even in.A/titudes, taken
by the fame Inftrument, there will be a confiderable
Difagreement among different Obfervers 3 which fuffi-
ciently proves its Fmperfeition and Uncertainty : Nay
farther 3 the Sight-Vane.may be moved or alter’d fe-
veral Minutes, and yet #o Difference be difcern’d in.
the Alutude by the Shadsw 3 for let the moft skilful
Perfon about Noonz-Day, when the Sun is low in the
Meridian, and deoes neot perceptibly #ife or fall for
fome Minutes of Time, as foon as. he has nozed the
Alcitnde found by Davis’s Quadrant, pull off or re-
move the Vanes, and immediately repear the Obferva-
tion anew ; and he will very fé/dom, unlefs. by Chance,
come within five or fix Minutes of his former ; as often
as been proved by Trials, made on. purpole to convince
thofe: who were bigotted to, that Inftrument, how lable
they were to Error even in- their beff Obfervations.
Whereas with, oxrs, every Qbferver mufk ggree within
one Minute ; for if the Index. be moved or altered /o
much from, its right Situation 3 there will be an appa-
rent Diftance or Separation {een. in the. Velefcope,,  be-
tweeen: the Sun’s Limb., and the Horizon 3 1n like
manner, if the Sun rifes or falls but one Minute, it
will be difcover’d by this Quadrant; which befides
the Accuracy, leflens the Fatigue, and fhortens, the
Zime taken up in making Obfervations at Noon-Day
by fhewing us when the Sun has paefs’d the Meridian,
much faoner than any of the common Inftruments.

~ adly, We are enabled hereby to, find the Latitude,
at Sea, much more frequently, than with any of the
common Inftruments 3 which 1s an Article of great Ufe,
and Importance in Navigation; for beflides the great
Eafe wherewith we can take Altitudes, when the Sun
is in or hear the ZeN1TH, the Duadrant we have de-
fcribed, has this peculiar Advantage, that if the Body

of the Sur 1s but vifible, thro’ a chin Gloud, th?';x he
"3l
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fhine not at all, or {o faintly, as to give no Shade, yet
an exalt Obfervation may be made, and his true A4/:-
tude obtain’d by it; whereas Dagvis’s in that Cafe is
altogether #/felefs - But, we have yet a more confider-
able Benefit to mention, which arifes from the Read;-
nefs and Eafe, wherewith we can take A/titudes of the
Starss for tho’ the Sun fhould not appear at Noox-
Day, as too frequently happens, fo-that his Meridiarn
Altitude cannot be obtain’d ; yet the Heavens may,
neverthelels, be clear and ferene at {fome Time or
other of the Night ; and f{ince at @/ Hours there will
be one or other of the molt noted of the Fix’d Stars,
upon or near the Meridian, the Opporiunities for ta-
king their Altitudes, and confequently, of finding the
Latitude at Sea, will be almoft as frequent, as can be
defired. Now to encourage our Navigators to make
Ule of the Stars, we aflure them, it is as eafy to take
the Altitude of a. Star, elpecially in the Morning and
Evening Twilights, and in Moon-light Nights, by
this Inftrument, as to find the Height of the Sun,
which they will foon be convinced of, by making the
Irial. And the Method of obtaining the Lazztude
thereby, 1s juft the fame, if the Declination of the Star
be ufed, inftead of the Declination of the Sun 3 and
that may be readily found by the following Tadle ;
which, for this Purpofe we have reiZified, to {erve,
with a fufficient Degree of Exalinefs, °till the 2ear

147 50.
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The Right Afcenfion, Declination, and Magnitude, of above 100 of
the principal Fixed Stars, redified {o as to ferve, for the Purpofes
of NavicaTtion, ’till the Year 17zo0.

—~
ConSTELLATIONS and S1gNs within the ZODIACK. :

Right: L
Afcenfion, Declination.

The Names of the Stars.

"Petey) s Joheg
l ~— *pmITude Al

d. M.j°o 7
52—‘._.;'22 l*z—{-lN

ARIES

— 'The bright Star of Aries

e el 1 5
The bright Star in the Midft of the Pleiades~——————c—eee- | 5| 3 32 123 16 N3

TAvRYS . ) The BulW’sEye. Aldebaran. Palilicium —— | 4 21 Y15 57 [N|1
AURU In the End of the Northern Horn —————es e Bl 5 10|28 214N]|2

In the Southern Horn————e =

= ———I¢| 5 22 &0 57zNl3




In the Left Foot of the Southern TWin st smtiasemsrim [ o/ [ 6
In the Left Knee of the Northern Twin i e | £ | 6

GEMINE me=m The Head of the Northermoft Twin. Caflor or Apolly = el 0| 7

The Head of the Southermoft Twin. Pollux or Hercules Bl 7
Cancer In the Hindmoft Southern Claw ———e— AR
The Northermoft of the Two in the Head of the Lion “|l o9
Leo ‘The Lion’s Heart. Re #Im—---——--——--—-——--——- al g

) The Middle of the Three in the Lion’s Neck
The End-of the Lion’s Tall. Deneh mmmmens e emicoamnas st e | B |11

V1R COmm——. { Ehc Northern Wing of the Virgin. Vindemiatrix ——it |12
irgin's Spike o e ——i el 2 |1 3

Ligra The Southern Scale ——|a|ig
The Northern Scale e e — {B|rs

The Northermoft of the Three in the Scorpion’s Htad — | B |15
SCOR P10 s { The Heart of the Scorpion.  Antares {16
In the Tip of the Tail ——— —— e | A 7
In the Southern Part of the Bow ———
SACITTARIUS = { In the Left Shoulder of the Archer ———aaee
The Middle of the Three in the Head of the Archer————w————~7- 1o 118

L

R ] LA LR

The Southermoft in the following Horn of Capricorn smm— B 20
C“R“"’R“S"{ Bright Star in the Root of the Ta%l T T
AQUARIYS m—mm In the Left Shoulder —————— (821
Brighter of the Two in tire Right Shoulder et L 2 |21
PrscEs { T L S ——l e 22
In the Knot of the Strings of the Fifhes remmiamims semenmet | | 1

23 {16
28 |24
18 32
20 128
o219

38 |28 -
543|113

08, 121

.36 [16

49 |12
1151 9
36314
o3 | 8
507)19
1337125

16 |30

07 134
39 |26

49 122
cb |13

323|117
181 6
§23] I
43 (31
483 t

-
~2
o

{S1)



CoNsTELLATIONS of S1ans on the Northern Side of the ZODIACK.,

___——————_——‘———-—-—'
2| Right 3
The Names of the Stars, ol gt | Dectination. |
5 1
> |
H. M.})°
| In the Head of Andromeda: = a|23 55 |27 38|Nj2
AxproMEDA — 4 Scuthermoft of the Three in the Girdle. Mirach Bloo 55 |34
In the Left Foot e e e et e v| 1 48 |41
In the Right Shoulder of Perfeus — vl 2 46 |52
\ledufa’s Head. 4lgol e e e — | 8] 2 5T |30
PERSEUS In the Right Side of Perfeus S———— R ) I B R L
In the Left Knee————— s ————— ————=—[ £ | 3 40 39
A In the LeftSheulder. Capella — e e | 2} 4 §7345§
URIGA In the Right Shoulder - 1B} 5 40 {44
Arélurus e et et s e . e | Q{1 4. O4 120
B Mirach in the Right Thigh ~———— ———— e ———1 ¢ |14 33 [28"
00TES=—=9 Ip the Head ———- = + = ermees o = | 814 52 41.
In the following Shoulder ——— e o> o o |15 os !34.
Cor.Borearis In the Northem Crown st it e | 00 1§ 24, 27
A In the Eagle’s Tail e et e | £ |18 48 14.
Quila { The brig ht Star in the Eagle’s Heart——— w—e———ee coom——\ 2 l19 38
In the R1 ht Shoulder. Scheat — e | 3 |22 §1 26
PEGASUS =mmmee=< In the Left Shoulder. Marchah mmmm mmm———— m—— s | &[22 §2 13
In the Wing. Algenih eemmm mevmmmsnsn s et meeee= | ¢ {23 503 13




oot or A= In the Breaft. Schedey e ==

————l & 20 155 of 3
In the Leg— e Pt s e e | ¢ | 3 36102 22N 3
The Firft and Southermoft in the Square of the Great Bear ———] 8110 46 |57 47IN|2
The Second and Northermoft in the Square. Dubbe —lalio 47163 10N
The Third in the Square s | y J11 40 [5Q og|N} 2
Ussa Major=={ In the Root of the Tail, the Fourth in the Square wmm—s am—— —| J{1 2 02? 58 11iN|2
| The Firft of the Three in the Tail.. Alioth | s |12 423157 25|N|2
Tthemnd or Middle One, in the Tail ——c—m s | €113 1L45Q "18IN|2
TBCLaﬁmtheTall M —— s et | ) 13 3 al SSN 2.
Cor. CaroL = The Heart of K. Charles v g e | VY2 44139 45|N2
- recedm dor nght Shoulder  l— 8 lg 19 |22 oz[N|3
Inthe lhtSle——-— Sm————— A T S E R T (s
HERCULES mwmem IntheHeEd-——— U 5 17 03 |14 42N§
-{In the following or LeftShoulder s e | § 117 ©4 125 OQIN} 3
The bright Star in the Harp e e | 2 |18 28 138 34N 1
In the Swan's Bill s | 411G 20 127 30
In the Northern Wing et e o9 36':.;-.‘44 31IN| 3
CYGNUS meememm< In the Breaft e e s | oy 120 18 139 25{N}3
In the Tail JE————— ) Y e 32'%}4- 22{Nj 2
In the Soutbern Wing ———| ¢ {20 30 132 §qINi3
e In the preceding or Right Shoulder et e i | |21 12 {61 26
Cerrrus =4 In the Girdle —] BJ21 25 |69 24N 3
- In the Left or following. Foot mmmmmmeemm—rmr = Y 25| 29 6. 3
Ussa Minon — The Pole Star — et s e {2 100 ~740 187 54N 3
* The Northermoft in the preceding Side of the Square =—————] 854 53 |75 13iN|2
"~ SzaPENS———== The bright Star in the Neck of the Serpent e | 2 115 31% 7 16N|2
Dzraco In the Head of the Dragon et s e | y§17 - §03:51. 32|N12
Searentarivs  In the Head of Serpentarius N A SRR seneem s | & 17 23 hz 46 a
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Ea 1pasus —— ¢ The ]aﬂ in.the Rwer dcber:m:: _
CETUS'T'f'——— ; In the Jaw.of the Whale. Mandibula

In the Lefi Foot of Orion. - Regel seme mmmm ——— s cememeeee |

Ono\z {The Middle of the Three in- the Belt DTRE————. 1Y

In,the Right Shonlder s oo i oo a

Cowuna {The recedlng of ,the-two Bxlght O e e e e | 4

NoacHI The following. e e e e [

In.the Left qut e et Yo s e e —oeenl| £

Caxis Major =4 The. Great Dog.  Sirius . e smrieams o e il &
oy ——

] naecortelte-a e,
CaxisMisor— %dﬁm Pro ’1""5‘"‘"‘. s fl@‘,’

_ e, Heart .Hdra—--——-—-—————-——-—-——-——-‘—i &
Hypra - 1 The,precedipg of .the Three.lying-in a-Right Line | iy




- - ! ln tEC NOEG ;

rmoft ‘of the Two Juft bclqw the Bafe —— --...'..
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An Essay to make this IN'ST'“RUM:E NT,
ferviceable at Sea, when there is no Houzon to

be feen,

IT often happens to be fo bazy in moderate and
calm Weather, that the Horzzon is overca{’c and not:
to be feen, at Sea, for feveral Days together ; at fucb‘
Times, 1f the Latitude could be afcerl;amed by Offerva-~
tion, within 10, 15, or even 20 Minutes, it would be|
extremely #feful 5 particularly, to fuch Ships as are en-:
deavourmg to make the Englifb Clmnm! ‘aftér a long
Voyage.  In order, thcrefore, to adapt this Inftrument,
for {o beneficial a Purpofe, we place two Hairs or fine
Silver W#ires, the one Horizontal, the other Pertical,
crofling -each other at Righ: Angles, in ‘the Focus ofl
the Telq/}: e 3 likewife on the Radius BC we fix.a|
Level 3 or elfe a Pin to the Backfide of the #pper Ra-
dius A C whereon to hang a Thread and Plummet,
that applies to a Point or Line mark’d under it, in
the lower Radius BC ; the Ufe of each is to RecT1-
F1E THE QuapraNT, or fhew when the faid Ra-
dius BC Kes Horizontal ; which. it muﬁ: nearly do
while the Odfervation is made, as follows§;

Let any Perfon on Board, who has a fteady Hand,
hold the Quadrant as near as may be in the Pofition
aforefaid, and flide the Label along the Arch, til] the
Sun or Star is brought to appear upon the Ifilrarzza;*m:e!l
Hair ; pretty near its Interfeftion with the Vertical
one ; and the fndex will then thew the Alistude in De-
grees and Minutes ; which was required.

l

In
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In i/l Weather, when the Ship has »o great Mo-
tion, the Author apprehends, that an O4fervation. may
be made without much Difficulty, and {ufficiently ex-
ait 3 efpecially, if fome.: proper Allowance be made for

" the Unfteadinefs of the Hand ; which will be known
by the Pibration of the Object-above and  below the
Horizontal Hair, when the Index is fet right ; and
this Motion is fo flow in the Telelcope, that the Quan-
tity of it may be gue/s’d at, or ¢ffimated pretty nearly
by the Obferver.

As to its Ufefulnefs at Land, we may venture to afs
{ert, that no Inftrument will give the A/titude of the
Sun and Stars, (or any other Angular Diftances) with
greater Eafe and Expedition than Ours, when it is fi¢-
ted up as we have juft defcribed ; for,

. The Ruadrant being reltified, as above-mention®d,
and the Radius B C remaining in an Horizontal Situ~
ation ; the Obferver need noly fide the Label down
the Arch, till he {ees the Image of the Objelt at the
Interfeliion of the two Hairs, and the Iidex then

Jmarks the Altitude required. It 1s therefore reafon-
ably hoped, the great Facility of obferving with this

Quadrant .oz fbore, will induce, at leaft the more cu-
rious among Segfaring Gentlemen, to determine there-
by exacCtly the Latitudes of. all the Ports and Places
where they. come ; which if they would be pleafed to
impart to the Royal Society, or Author hereof, to make
publick, would tend very much to their ownAdvantage
and Credit, as well as to the Improvement of Geograph
and Navigation. For Example ; near the Royal Holg
pital in Greenwich, the greateff Height or Meridiar
Altitude of the Star call’d Aldebaran, or the Bull’s
Eye, was found in this manner to be 54°. 28'. and
confequently its Zenith -Diftance 35°. 32". to which
add the Star’s Declination in the foregoing . Table
15°. 3{7'. N. and we have the Latitude of the Place
of Obfervation 51°. 29-. If the Refraction of the

' Atmof-
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Asioofphere at - thas Altivude be allowed’ for,: a8iit
oughtj.m be, ’twﬂl maﬂe it! 35 Setmds lﬁore. I

Tl'hs QU«“A‘D r AN hasalfo beeh foUnd of’ gl‘&‘at Se?'- |
wice in its> Appliation: 1o an . Azimuth Compafs of a-hew
CGontrrvance,: for: detérmmmg the Delination of thé
Magnctic: Needle,. or the Variation of the Compafs, at*
Sea, .with greater Bafe; and Cerzainty 5 a Thilig of no’
fmall Ufe and Importanse-in the vt of Nawisation.

The Inftruments, and Methods, hithérto ufed for-
this Purpofe, (as we could eaﬁly demonftrate, 1f it
were-needfuly) are [ubjeli: to' feveral Incoﬁvemencres,,
Errors, and.Defe&s, whichare a‘vazded {in 1t:l’ns s the:
Use of which, .take as follows-; ,

- 1%y Letthe Indéx of the %admm& bé plaied-to that »
Degree of the: Arch, - which tht ‘Obfe¥ver: u&kn
t6: bernearlyl egaal 1o the Héight ‘6f ‘the’ Smf or

. Stery whofe Azimuth isfought 3 forby this-mean.f

. thé-Objedt ‘will be more! réddzly found. ~

2déy, Ture the Quadrant, and with it: thd '‘Bbk of .

‘the :Campefs to whichiit is fiked, ‘réund towards -
the Sunior Starj and ﬂt‘de theé Index ‘a little’ up=

.. ward,  or- downward, *till the Objedtiis feen- ’wﬁh—

_ incthe “Telefcope, - t@'wainbf’dé with;' or'zowtsy thé

- vifible Horizon, -which will ‘be: jéew’-*at one' and
the: fame~<Time'; (the dark-colonr’d- Glzfs muft |
‘here be dnterpofed, if :the ‘Sux{ fhine 200 bricht.)
3dly,= Note.the Degreesiand Parts of -a ‘Dégreeon
the graduated Circle- within the Bok; mark’d by
the Needley and thofe will-give: the Magnmml
- Awutmush-of the Sun,. or-Star; and the Tndéx of -
the' Quadrant will :alfo fhew: the: Abktitude’ of the
Objyeét y which will ever ibeé-the: famb, wh'ethcrthc‘
Compafs is in' Motion oridat: Réft.

The Qbfervation may be very well made,' in thls

mannar, by one Perfon, whereds the v/d Compztfs re-

quires the Afiffance of more.to'munage it, at-Sca.
: . __ e BY '



(193 )

- By the JkeMethod, -we obtain the Sun’s Altirude,
and’ Azimuth, at one and -the' ame Time, ‘but with
greater Eafe, on §hore; for here, inftead of ufing the
viftble Horizon, we need only, refZify the Quadrant,
or Plaée’ its Jower Limb ' an Horizontal Pofition, by
means of the Levels fix’dwpon it, for that purpofe ;
and ‘then we proceed-according to the DirefZions above
given, for finding the Sun’s Héight at Land ; for when
that is found, the Needle will thew thé Lzimuth as
before. - B " -

How the Variatien of the Needle from the rruxe
Meridian, may be found by means of the ANtizude and
Magnetical Az/muth thus obtained, is taught in every
Treatife of Navigation. But'as the Refolution of this
Problem is fomeéwhat zroiblefome, and depends upon
Apronomical Principles; we fhall here exhibit-an eafy
Method of-difcevering the Pariation of the Compafs,
at Sea, without any fuck Calculation ;- which cannot
fail of rendering this Infryment fill more acceptabls to
thofe who ufe it. - N

1/, Letthe Magnetic Azimuth of the Su7, or fome

Star when it 1s near the Prime Vertical, and con-
fiderably el¢vared above the Horizon, be found
before it arrive at the Meridian, according to the
Directions already given ; -and alfo note well the
Altitude then obtained, or let the /ndex of the
Q_Ja]ilrant remain fix’d at the fame Point on the
Arch.
2dly, Find the Magnetic Azimuth of the Sun, or
the fame Star, when it comes exaltly to the /ike
Altitude, afrer it has pafs’d the Meridian. And,
3dly, 1f thele #wvo Magnetical Azimuths are equal,
the Needle has »0 Variation: If unequal, add
them together, and Aalf their Sum wiil be the
true Azimuib 3 or {ubtraét the lefs from the
greater, and balf the Difference will be the Va-
reation required.
| The
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 “Fhe Circumfiances of the Obfervation will: h-ead:ly
ﬁ?wr whether the Dechna.tlon is Eaﬁer{y, or Wef-
ger Y. | _ :

N. B Tho’ it would be very cammnda&le in Gentle..

. men who ufe the Sea, to Zarn the Names of all
"the principal Fix’d Stars, which is no difficult
~Tafk ; yet even that Knowledge is not necef-
~ fary in the laft mention’d Metbod of ufing this
new Compafs : It is {ufficient, that Care be
taken to oblerve the very fame Star before 1t
comes to the Meridian, and gfrer it has pafs’d
it ; but for the fake of greater Exafinefs, the
Caution before given thow’d be regarded 3 to
wit, that the Star be near the Prime Vertical,
‘and likewife of a confiderable Alritude -, And
to prevent all- Scruple, the Obferver may be
aﬁ'ured that an ObjefZ, even in the Zenith it-

felf, is found as readily by this Inftrument, as
when it is but a Izule elew:ed above the Ho-
rizon.. .






