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Lo all whom it may concern:

Be it known that I, HUGO BILGRAM, a citi-
zen of the United States of America, residing
at I’hiladelphia, in the county of Philadelphia

5 and State of Pennsylvania, have invented cer-
tain new and useful Improvements in Bal-
ance-W heels for Clocksand Watches, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-

I0 ings. i

- My invention relates to the construection of
a compensating balance-wheel for clocks and
watches; and it consists in a construction

thereof hereinafter set forth, at once simple,
15 cheap, and effective.

Referring to the accompanying drawings, -

Figure 1 is a diagrammatic representation
exemplifying the principle of my invention.
Figs. 2, 8, 4, and 5 are forms of practical con-

20 struction of a balance-wheel according to this
principle.

In all of these the gspokes A of the wheel
are of zine or brass, or other material more
expansible under increase of temperature

25 than the material composing the rim, and the
rim I3 is composed of steel or other material
less expansible underinerease of temperature
than the material composing the spokes.

Referring to Fig. 1, the solid and dotted

30 lines, respectively, indicate the relative posi-
tions of the spokes and rim under lower and
higher temperatures in highly exageerated
proportions. It will be observed that upon
expansion the sides of the rim between the

35 spokes are drawn toward the center, and that
by a welght, as D, on the rim the effect of this
movementin reducing the momentum of gyra-
tion of the wheelisenhanced, and it will also be
observed that the greatest angular movement

40 is at or near the point marked ¢, and that an
arm, as C, connected to the rim at this point
will have a movement atits end much greater
than the rim at the corresponding point, and
that a weight, as D, placed at the end of this

45 arm will have a greater effect in equalizing
the momentum of gyration of the wheel under
varying temperatures than if on the rim, and
if of sufficient mass will reduce this momen-
tum upon increase of temperature.

Like letters represent like parts in Figs. 2,

4, and 5, which represent some of the forms
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in which the principle may be applied. In

i

Kig. 2 the arms are placed without the rim.
In Ifig. 3 the arms are placed within the rim.
In Fig. 4 the arms are placed upon the rim
secured by rivets at a, and arve furnished with
abar C’, by which part of the weight of the arm
is brought near the center. In Fig. 5the arms
are connected at the junetion of thespokesand
the rimand are of acurvesimilar tothatof the
rim, so that under expausion their points of
contact change and the inward movement of
the weights is enhanced in a progressively-
increasing ratio. The rim may be circular, or
for greater effect may be elliptical, as shown
in Fig. 2, the angular movement, as at «, be-
Ing greater in proportion to the eccentricity
of the ellipse. E I are weights, which may
be attached at the ends of the spokes” to
counteract the effect of the weights D under
changesof temperature where it may be found
necessary.

I ¢laim as my invention—

L. A balance-wheel for clocks and watches,
consisting of spokes of a material more cx-
pansible and arim of a material less expansi-
ble under increase of temperature, said rim
being in length less than the circumference
of a circle of which the distance between the
ends of the spokes is the diameter.

2. A balance-wheel for clocks and watches,
consisting of spokes of a material more ex-
pansible and a rim of a material less expansi-
ble under increase of temperature, and hav-
ing weights connected to the rim between the
spokes by arms adapted upon expansion to
give to the weights a movement greater than
that of the corresponding part of the rim.

3. A balance-wheel for clocks and watches,
consisting of spokes of a material more ex-
pansible and a rim of a material less expansi-
ble under increase of temperature, and hav-
1ng welights connected to the rim between the
spokes by arms adapted upon expansion to
give to the weights & movement greater than
that of the corresponding part of the rim in
o progressively-increasing ratio.

In testimony whereof T have affixed my sig-
nature in presence of two witnesses.

HUGO BILGRANM.
Witnesses:
. MORGAN ELDRIDGE
GEORGE I, HHOUSE.
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