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XIX. An Aecount of forre Tnmprovements of

the Mariners Compals, 77 order to render
the Card and Needle, propofecd by Doétor
Knight, of general Ufe, by John Smeaton,
Philofophical Inftrument-maker.

emted July 5, 1750,
f’ ””’;21‘3; L HE Cover of the wooden

Gticns. Box being taken off, the
Compafs is in a Condition to be made ufe of
in the Bittacle, when the Weatler is moderate :

but it the Sca runs high, as the inner Box is hung
very free nron its Centres (the better to anfwer its
other Purpofes) it will be ncceflary to flacken the
mill'd Nur, placed upon one of the Axes that fup-
ports the Ring, and rto tighten the Nut on the Out-
fide that correfponds to it. By this means the inner
Box and Ring will be lifted up from the Edges,
upon which they reft, when free; and the Friction
wiil be increafed, and that to any Degree neccflary
to prevent the too great Vibrations; which other-
wife would be occaiioncd by the Motion of the
Ship.

T'o make the Compafs ufeful in taking the mag-
netic Azimuth, or Amplitude of the Sun and Stars,
as alfo the Bearings of Head-lands, Ships, and other
Objects at a Diftance, the brafs Edge, defizned at
fitlt to fupport the Card, and throw the Weight
thereof as near the Circunference as poflibie, is
itfelf divided into Degrecs and Halves 3 which may
be cafily eftimated into fmaller Parts, if ncceflary.
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The Divifions are determined by means of a Cat-gut
Line firetched perpendicularly with the Box as near
the brafs Edge as may be, that the Parallax arifing
from adifferent Pofition of the Obferver may be as
little as poflible.

Underneath the Card are two fimall Weights,
fliding on two Wires, placed at right Angles to each
other; which, being moved nearer to, or farther
from the Center, countcrbalance the Dipping of
the Card in diffcrent Laritudes, or reftores the Eqriz-
ltbrium of ir, where it happens by any other means
to be got too much out of Level.

There is alfo added an [ndex at the Top of the
inner Box, which may be put on and taken oft at
pleafure, and ferves for ali Altitudes of the Objett,
It confifls of a Bar, cqual in Length to the Diameter
of the inner Box; cach End being furnifhed with a
perpendicular Stile, with a Slit parallel to the Sides
thercof. One of the Slits is narrow, to which the
Eyc isapplied, and the other is wider, with a fmall
Catgut firetch’d up the Middle of it, and from thence
continued horizontally from the Top of one Stile
to the Top of the other: There is allo a Line
drawn along the upper Surface of the Bar. Thele
four, viz. the narrow Slit, the horizontal Catgut
Thread, the perpendicular one, and the Line on
the Bar, are in the {ame Plane, which difpofes ttfelf
perpendicular to the Horizon, when the inner Box
is at reft, and hangs free. This Index docs not
move round, but is always placed on {o as to an-
fwer the fame Side of the Box.

When the Sun’s Azimuth is defired, and his
Rays are ftrong cnough to calt a Shadow, turn
about the wooden Box, till the Shadow of the
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horizontal Thread ;5 or (if the Sun be too low) tiil
that of the perpendicular Thread in one Stile, or the
Light through the Slit in the other, falls upon thc
Line on the Index Bar, or vibrates to an cqual Di-
ftancc on each Side of it, gently touching the Doy,
if it vibrate too far: Obferve at the famc time the
Degree marked upon the brafs Edge by the catgue
Linc. In counting the Degree for the Azimuth,
or any orher Anglc that is reckon’d from the Muri-
dian, makc ufe of the outward Ciccle of F.gures
upon the brafs Edge, and the Situation of the Index
Bar, with regard to the Card and Ncedle, will ai-
ways dire@t upon what Quartcr of the Conmipafs the
Objed is placed.

But if the Sun does not fhine out fuflicientiy
ftrong, place the Eye behind the narrow Slit in one
of the Stiles, and turn the wooden Box about, till
fome Part of the horizontal or perpendicular Thread
appcars to interfect the Centre of the Sun, or vibrate
to an equal Diftance on cach Side of it, ufing
fmoked Glafs next the Eyc, if the Sun’s Light is
too flrong. In this Mcthod another Obferver will
be generally necetlary to note the Degree cur by
the Nonzus, at the fance time the firlt gives notice
that the Thread sppears to {plit the Object,

From what has been {uid, the other Ovfervations
will be cafily performed ; only in cafe of the Sun's
Amplitude, take care to number the Degree by the
Hclp of the inncr Circle of Figures on the Card,
which are the Complements of the outer to 9o,
and confequently fhew the Diftance from Eaft or
Weft.
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The Azimuth of the Stars may alfo be obferved
by Night; a proper Light ferving equally for one
Cbferver to fee the Thread, and the other the De-
gree veen the Card.

It mzy nct be amifs to remark farther, that, in
cafe the inner Box fhould lofe its Eguilibrium, and
confequently the fndex be out of the Planc of a ver-
tical Circle, an accurate Oblervation may f{till be
made, provided the Sun’s Shadow is diftinét : For,
by obferving firt with one End of the Index to-
wards tiic Sun, and then the other, a Mcan of the
two Oblervations will be the Truth.

Explanation of the Figures.

Fig. 1. is a perfpetive View of the Compafs, when
in Order for Obfervation. The Point of View
being the Centre of the Card, and the Diftance
of the Eye two Feet.

.AB, is the wooden Box.

C and D are two mill’d Nuts; by means whercof
the Axes of the inner Box and Ring are taken from
their Edges, on which they move, and the Friction
increafed, when neceflary.

EF is the Ring that {upports the inner Box.

G H is the inner Box; and

1 isone of its Axes, by which it is fufpended on the
Ring EF.

KL is the Magnet or Needle; and

/2 a fmall Brace of Ivory, that confines the Cap to
its Place. Sec Fig. 2.

The Card is a fingle varnifhed Paper, reaching as
tar asthe outer Circle of Figures, which is a Circle

of
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of thin Brafs, the Edge whereof is turned down
at right Angles to the Planc of the Cardto make
it morc ftift.

O is acatgut Line drawn down the Infide of the Box ;
for determining the Degree upon the brafs Edge.
PARS is the Index Bar, with its two Stiles and
Catgut Threads; which being taken off from the
Top of the Box, is placed in two Pieces, 7 and

V, notched properly to reccive it.

IV is a Placc cut out in the Wood, ferving as an
Handle.

Lig. 2. is the Card in plano with the Needle fixed
upon it; being one Third of the Diamcter of the
rcal Card.

Iig. 3. isa perfpeltive View of the Backfide of the
Card, where

A B reprefents the turning down of the brafs Edge.

C is the under Part of the Ivory Cap.

D and £ arc the two {liding Weights to balance the-
Card ; and

E and G, two Screws that fix the brafs Edge, &¢.
to the Ncedle.

Fig. 4. is the Pedeftal thar fupports the Card, con-
tained a fowing Ncedle, fixing in two {mall
Grooves to receive it, by mcans of the Collet C,
in the manner of a Port-Creyon. At D the Stem
is filed into an Octagon, that it may be the morc
cafily unfcrew’d,
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