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To all whom it may concern: 
Beit known that I, Sir WILLIAM THOMSON, 

Knight, of Glasgow College, Doctor of Laws 
and Professor of Natural Philosophy in the 
University and College of Glasgow, in the 
county of Lanark, North Britain, have in 
vented Improvements in the Mariner's Com 
pass, of which the following is a specification: 
This invention, which relates to improve 

ments in the mariner's compass, has for its 
object, first, to obtain with smaller needles 
than in compasses hitherto in practical use as 
long a period of free oscillation as is suitable 
for working well at sea; and, second, to ob 
tain smallness of frictional error. 

Steadiness of the compass at sea in stormy 
Weather has hitherto been obtained by mak 
ing the compass-card and needles large and 
heavy, and sometimes also by adding weights 
to the compass-card. The addition of weights 
is detrimental, by increasing the frictional er 
ror, and tending thereby to make the compass 
follow the motion of the ship when she moves 
in azimuth. In a mathematical paper, com 
municated in 1874 to the British Association 
for the Advancement of Science, and pub 
lished in the Philosophical Magazine for No 
vember, 1874, I showed that largeness of pe 
riod of free oscillation is favorable for steadi 
ness. It follows from these considerations 
that it is desirable to obtain as large a mo 
ment of inertia as possible with as light com 
pass-card and frame as may be. 
My improved compass - card is illustrated 

on the sheet of drawings hereunto appended, 
on which Figure 1 shows the card with its 
magnetic needles in plan. Fig. 2 is a trans 
verse section of the same, with the pivot on 
which it is suspended. Fig. 3 shows, in sec 
tion, the manner of connecting the segments 
of the compass-card together at their inner 
ends by means of strips at of gummed paper, 
While Figs. 4 and 5 illustrate, in plan and in 
side elevation, the manner of attaching the 
compass-card to the rim. 
The compass-card consists of a light alumin 

ium boss, a, with a central cap, b, of sapphire, 
ruby, or other sufficiently-hard material for 
the compass to rest on, and a rim of alumin 

ium from about four to twelve inches, or more, 
in diameter, according to the size of the com. 
paSS. 
The compass-card is, by preference, con 

structed With an even number of holes in the 
rim, (to save circumlocution I shall call the 
lumber thirty-two, being the number I prefer 
for my largest size of compass-card) and the 
central boss has the same number of holes in 
its circumference. The rim and boss are con 
nected together by means of thirty-two fine 
threads or wires, c, which form, as it were, 
thirty - two spokes. Those thread or wire 
spokes 0 are knotted, so as to retain them in 
the holes both of the boss and the rim, after 
Which they are cemented thereto by shellac or 
other adhesive substance. The compass-card 
is partly supported by the threads or wires 
directly and partly by the rimf, as shown at 
Figs. 1 and 2. Two or more small magnets, 
d, of which eight are employed in the compass 
shown at Figs. 1 and 2, having their corre 
sponding ends tied together by threads or 
Wires e, of equal lengths, so that the magnets 
may be as nearly parallel as possible, are at 
tached to the rim by means of four threads or 
Wires, f', as shown; or they may be attached 
thereto by three or other number of such 
threads or wires. 
The following method is used for giving an 

equal tension to each of the threads or wires 
between the boss and the lim: When connect 
ing the boss and rim together, and so as to 
get the boss to a truly-central position, the 
boss is fixed horizontally over the center of a 
fixed ring, hereinafter referred to. Each of 
the thirty-two threads or wires is passed out 
Ward through a hole in the rin f, where one 
end is retained by a knot on the inside of the 
rim ; then upward aud over the rim inward to 
a corresponding hole in the boss. The thread 
or Wire passes through this hole upward, and 
then horizontally outward over the stout fixed 
ring above mentioned, and downward, with a 
weight attached to it to stretch it with proper 
force. The rim is then worked about until it 
is made truly circular and concentric with the 
sapphire cap. The threads or wires are then 
cemented to the boss, after which they are 
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drawn through the holes in the boss a second 
time, and again cemented, and their loose ends 
cut a Way. 
I thus obtain a compass which, while be 

ing extremely light, and yet having a large 
radius of gyration, has very small frictional 
error, with small enough magnetic movement 
to give a very long period of free vibration. 
For example, one of my compasses of ten 
inches over all diameter, having eight needles 
of from three inches to one and three-fourths 
inch long, weighs one hundred and seventy 
eight grains, and at Glasgow, North Britain, 
has a period of free vibration thirty-eight sec 
onds, and extreme static frictional error on 
either side of the true position of less than one 
quarter degree. 

Having thus described my invention, the 
following is what I claim as new therein and 
desire to secure by Letters Patent: 
The compass-card composed of an alumin 

ium rim, f, and boss a, connected together by 
fine threads or wires, to which and to the rim 
the compass-card is secured, in combination 
with the small needles or magnets d, substan 
tially as and for the purposes set forth. 

In witness whereof I have signed my name 
to this specification in the presence of two sub 
scribing witnesses. 

WILLIAM THOMSON. (L. s. 
Witnesses: 

DAVID DRYSDALE AUSTIN, 
GEORGE MACAULAY CRUIKSHANK. 

  


