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SIR WILLTAM THOMSON, KNIGHT, OF GLASGOW, NORTH BRITAIN. .

IMPROVEMENT IN MARINERS’ COMPASSES.

- Specification forming part of Letters Pate_nt No. 210,066, da{ed Nowmber 19, 1878; -application filed
December &1, 1877; patented in England, December 18, 1876.

To all whom it may econcern:

Be it known that I, Sir WIiLLIAM THOM-
soN, Knight, of Glasgow College, Doctor ot
Laws, and Professor of Natural Philosopby in
" the University and College of Glasgow, in the

county of Lanark, North Britain, have in-
- vented an Apparatus for Ascertaining and Cor-’
recting Errors in the Mariner’s Compass, of
“which the following is a specification:

This invention consists of apparatus for ap-
plying auxiliary deflecting-magnets, and which
I call the ¢ deflector,” for the purpose of meas-
~ uring the horizontal directive magnetic force
on board ship, as the ship’s head 1s turned in

different directions, and from these observa- |
tions ascertaining, by the application of the
formulas of Archibald Smith, published 1n the:
Admiralty Compass Manual, the semicircular

and quadrantal errors. |
This apparatus is shown in side elevation at

~ Tigure 1, in plan at Fig. 2, and in end eleva-
tion at Fig. 3, of the accompanying drawing.

It consists of two frames, A, movable about
a common horizontal axis, B, Kach frame A
is constructed of two arms, connected together

at both ends, as seen at Iig. 2. The frames

A are at right angles to the axis B, and are
inclined to the vertical in opposite directions,

so that they cross one another, as seen more.

particularly at ¥Fig. 1. | |
There are four magnets, M, each about inch

long, one attached to each of the lower in-

clined arms of the two frames A.

The magenets M attached to one frame A’

have both their frue north poles at the ends
farthest from the axis, while the magnets M
belonging to the other frame A have their
true north poles at the ends nearest to the
axis. The frames are prolonged upward be-
yvond the axis, and the upper parts are con-
nected together by means of a right-and-left-

handed screw, C, working in gimbaled nuts

D. This screw Cand gimbaled nuts D are for
altering the distance between the poles of the
magnets M carried in the lower part ot the
frames A, and so increasing or diminishing the
power of the magnet upon the compass-needies
by varying the distance of the poles of the
magnets from the needles. The frames A are
supported and keptin a fixed position by means
of a frame-work consisting of an H-

brass or other non-magnetic metal stand, D/,
with a pair of upright brass guides on each

side, in which the ends of the horizontal axis
B slide up and down as the distance between -
the poles of themagnets is altered. :The jointed
frames A, carrying the magnets, aresupported,
like a painter’s easel, on three legs, x «' 27,
which move horizontally when the distance
between the poles of the magnets attached to

the frames A is altered. The lower horizontal

bar of the frame A. is prolonged beyond the
sides of the frame, and the prolongations serve

| for-two of the legs,  and !, which rest on the

upper sides of the H-stand.. A fork at the
center of the lower bar of the other frame,
riding on a pointer, E, attached to the center
of the H-stand, and parallel to its sides, forms

the third foot, 2.

When in use this apparatus is mounted on
the compass-bowl, so as to be free to move
round an axis perpendicular to the plane of the
olass cover X, and passing through its center.
This I effect by means of a geometrical slide
in the following manner: The stand is sup-
ported on three feet, one of which, y, is central,

as shown at Figs. 1 and 3, and attached to the

cross-bar of the H-stand. -

When used the central foot rests upon a
conical hollow in the center of the glass of the
compass-case, its center of gravity being over
the central foot. A light spring, If, is applied
to bear a small part of the weight and cause

the feet ¥* and 9* to press lightly on the glass.

- In the drawing I have shown two H-stands,
D’, the one mounted on the other, which two

stands may be used when necessary to elevate
| the magnets M. to a greater height from the

compass-needles- than when the upper stand

rests directly on the glass X. |
The screw for adjusting the distance:Dbe-

tween the poles of the magnets 1s a microme-
ter, with a divided indicating-disk, a, attached.

A divided scale, H', between the cross-bars
constituting the lower edges of the frames,
counts the turns of the serew, and the circum-
ference of the disk is divided to show tenths of
a turn. The movable or adjustable frames A
and their attachments are drawn down onto
the under frame D’ by the tension of the two
elastic bands I passed over the axis B and

haped | under the central bar of the frame D’




3. o 210,066

The apparatus isused in the following man-
ner: When the ship’s iron is symmetrical on

the two'sides and the sh]p’s compass is placed
amidships, the ship’s head is put successively.
-on:the different cardinal points, as:shown by
the: compass to be adjusted, north, south, east,’
The deﬂector ls'" -
SO ad}usted by raising or lowering the mag-
nets M, by turning the mlcrometer screw. C, as.

and .west,..in fmv,., order.:‘

to deﬂeﬂt the 1101"[11 point through an mmle of
eighty-five degrees, when the pmnter Is over
the east or west point of the card. This is
done for each of the cardinal poin ts, and the
readings of the deflector noted.
four *eadmﬂ‘s thus found do not agree there

will be either quadrantal Or Semlcu‘cuhw error,

“or both. -

1f, when the ship’s head is north, he read-

ing is Tess (indicating a less directive force in
virtue of the ship’s magnetism) than when

her head is south, the difference shows that
the fore-and-aft component of the ship’s mag-
vice versa, if, when

‘netism -is sternward ; or,
the ship’s head is north, the directive force on
the compass 1s greater than when her head is
south,
ward. To correct this the-revolving corrector
hereinatter desceribed muast be- turned and
moved on its serew so as to give the requisite
headward or sternward force. . When this is
done the readings with the ship’s-head north
and -south for a detlection of eighty-five de-
grees are the same, and are nearly the mean
of thetwotormer readings. Similarly,if, when
the ship’s head i1s east, the reading-is greater
than when her head is west, the difference
shows that the thwart-ship component of the

ship’s magnetism is to port, and the revolving

magnetic corrector hercinafter deseribed must
be turned and moved on its screw so0 as to
give the requisite thwart-ship force.  When

thl& 18 done the deflector readings, with the

ship’s head east and west for a deflection of
eighty-five degrees, are the same,:and - are
nearly the mean of the two former. readings
for these points.
now been adjusted so that the reading for a
deflection ot eighty-five degrees when the
ship’s head 1s north is the same as when her
head 1s south, and the reading with the
ship’s head east the same as with her head
west, the semicircular error is completely cor-
rected. 1If, now, the reading when the ship’s
head 1s 1101‘1:11 01‘ south 1s nrmtel:' than when
the head i1s east or west, th(,re is a quadrantal
error, which is to be wu*ected by means of the
soft-iron globes shown on the drawings ap-
pended to another  application of inine for
United States patent.

When the compass is not placed symmet-
rically with respect to the ship’s iron, the
deflector is to be used with different bear-

When-the

the 1“01'@-‘111(1 aft component is head-

‘the case level.
give adeflection such that the ratio of the sine
-of this deflection to the sine of eighty-five de-

YWhen the correctors llm*e'

| ings of the ship’s head, so as to find the bear-

ings which give the maximum and minimum

"du"ectwe force of the ship’s magnetism atter
the directive force has been (,qu&lued on two
‘pairs:of opposite bearings by the magnetic
-correctors, *
When the ratio between the horizontal force

on shore and the horizontal force on boarcl

.any ship is known, and when the quadrantal

error -has - been corrected, the semicircular
error may be corrected by means of the de-

flector without the mnecessity of. moving the

ship, provided the true bearing of the ship’s
head be known. -

- I‘rom mathematical reasoning and from ex-
periment 1t is found that the ratio between
the horizontal force on board and the horizon-

‘tal force on shore (called ¢2” in the Admiralty
-Compass Manual) remains the same for the
same ship, so that, having once found this ra-

tio for any ship, the compass can very easily

“be corrected at any time without swinging the
ship. |

The following 1s the procedure for adjusting
the compass when this ratio is known: The

~compass card and bowl are carried on shore
to a place as free from the influence of iron

as possible, and are fixed with the glass of
The deflector 1s set 8o as to

oreecs 1s the same as the ratio of the horizon-

"ml force on board to the horizontal force on

shore. The compass card and bowl are then
brought on board to-the binnacle, and the
correctors are adjusted, so that without the

‘deflector the compass-card may indicate cor-

rectly the true bearing of the ship’s head, and
with the deflector applied may rest with a
deflection of eighty-five degrees from this po-
sition, with the scale reading the same as on
shore. When this 1s accomplished the semi-

circular error will have been correeted com-
pletely. -

I claim— |

The apparatus for applying auxiliary de-—
flecting-magnets, consisting of the adjustable
and ‘]omted frames A, Supported on the H-
stand D', and carrying at their lower arms the
magnets M, right-and-left-handed micrometer-
screw C, ﬂ*lmbaled nuts D, indicating-disk «
divided scf,ﬂ{, H’, and ‘%171'111“ If, substantially
as and for the purpose set 101*th. -

In testimony whereof Lhave signed my name
to this specification in the presence of two
subscribing witnesses.

“WILLIAM THOMSON. [L. S, |

Witnesses:
DAVID DRYSDALE AU‘S‘TIN

115 St. Vincent Street, Glas gor.
ROBERT ADAM GUNN,
115 §t. Vineent Street, Glasgorw.
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