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CASE B.

To all whom @t may concern : | |

Be it known that I, ALBERT H. POTTER,
of Chicago,’in the county of Cook and State
of Illinois, have invented an Improvement in
Watches or Time-Keepers, of which the fol-
lowing is a specification: -

In the present state of the art of wateh-mak-
ing it is customary to regulate the balance
constructed- for primary compensation, 8o
termed, to run uniformly at two widely-sepa-

rated degrees of temperature—_for example,.

320 and 95° Fahrenheit—but the balance reg-
ulated to uniform working at the two extremes
of a given range of temperature will not pos-
sess the same uniformity of vibration at any
intermediate point or degree, for the reason
that, while the tension or elasticity of the bal-
ance-spring diminishes in a eertain progress-
ive ratio as the temperature increases, the
moment of inertia of the balance diminishes
in a mueh less rapid ratio, so that the com-
pensating action is less than the action pro-
dacing the irregularity. | |

The object ot this invention is to provide a
practically reliable and efficient means of com-
pensating the irregularities caused by the dis-
crepancy between the two ratios just referred
to, and thereby to secure a balance that will
vibrate uniformly at all temperatures.

The invention consists in a balance con-
structed with adjustavly - loaded auxiliany
bows, attached near the extreme ends of the
balance-arms, or to any part of the arc-shaped
sections of the balance, the said bows being
adjustable, and so arranged that their expan-
sion or contraction, from changes in temperas-
ture, will throw their loaded extremities ra-
dially to or from, as the case may be, the axis
of the balance to the extent required to make
the moment of inertia in the balance corre-
spond to the changed tension or elasticity of
the spring, whereby the desired object is ef-
fectually secured.

Figure 1 is a plan or face view, on an en-
larged scale,.of a watch-balance made accord-
ing to my invention. Fig. 2 18 an obverse
view of the same. Iig. 3 18 a transverse sec-

tional view in the line a of Figs. 1 and 2.
A A are the balance-arms, upon the outer

extremity of each of which is a curved sec-
tion, B, each section being attached at one of
its extremities to the outer end of one of the
balance-arms A. Hach section, moreover, 1s,
as nearly as may be, arranged concentric with
the axis or pivotal point @« of the balance-
arms, the two sections forming opposite cir-
cuunferential portions of the Dbalance, as a
complete device, with intervals g between
them. The sections are made in the manner
usual for primary compensation, so termed—
that is to say, of an outer layer of brass and
an inner layer of steel, the two united 1n a
manner well known in the art of watch manu-
facture. _
It will be well understood that, as the brass
expands more than the steel from any increase
of temperature, its elongation will tend to
curve the sections inward, thereby bringing
their weight, together with that of their usual
adjusting-screws, nearer the axis of motion «
of the balance, and of course decreases the

moment of inertia. of the balance, thus pro-

viding a primary compensation for the less-
ened energy of the spring caused by the same
rise in temperature; but as this compensat-
ing action on the part of the sections is not
sufficient to fully counteraet the lessened en-
ergy of the spring, as atoresaid, further com-
pensation is essential to pertect accuracy at
all temperatures, and it is for the rectification .

of this remaining deficiency that my inven-

tion is designed. - |
Upon the outer end of each of the balance-
arms, opposite the inner or fixed extremity ot
the adjacent section B, is a bow, U, each bow
being attached to the end ot the arm support-
ing it by a pivot, f, or other means, permit-
ting the adjustment of the bow with its outer
or free end at a greater or less distance from
the axisof the balance-arm. The pivot orother
joint, whereby each bow is attached in place,
is made of such snngness or tightness as to
normally hold the bowin any position to which
it may be turned, and yet to permit such turn-
ing or adjustwent of the bows arouund thelr
points of attachment to the balance-arm as
may be required. |
Special appliances may be added for mov-
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ing the bows in such adjustment; but to all | from the action of the bows, as just berein-

practical intents and purposes they may be
readily adjusted with a pair of pliers, or the
like. Kach of the bows is formed, like the

sections, of a layer of steel united to a layer

of brass, but the layer of brass forms the 1n-
ner portion of each of the bows, so that a rise
of temperature, through the greater expan-
sion of the brass, will tend, as it were, to
straighten the bows. IKach bow has ifs outer
or free end loaded by a large-headed screw,
n, waich may be screwed 1n or out, as the case
may require, to adjust the load to any desired
effect or preponderance upon the aforesaid
free end of the bow.

It will be observed that any change 1n the
curvature of the bow from the straightening
thereof, as just set forth, will have the effect

of moving 1ts scerew or load # on an arc more

or less concentric with the pivot f, by which
the bow 1s attached to the balance-arm—in
other words, in directions substantially radial
to the axis of the balance as indicated by the
dotted line y in I'ig. 2. ~Therefore, if the bows
be adjusted within the circumferential line of
the balance, the straightening of the bows, as
described, from an increase of temperature,
will throw their free or loaded end inward to-
ward the axis of the balance, which will di-
minish the moment of inertia, and thus, by
supplementing or adding to the primary com-
pensation afforded by the sections B, will pro-
vide an auxiliary compensation for the irregus-
larity caused by the difference between the
ratio of change in the energy of the spring,
arising from the same change 1n temperature;
and inasmuch as the bows may be adjusted

upon their pivots or points of attachment to |

the balance, and inasmuch as the screws n,
with which they are loaded, may be adjusted
to give greater sweep to the free ends of the
said bows, the secondary compensation arising

before described, may be readily made to
exactly correct or supply the deficiences of
the primary compensation afforded by the
sections B. This adjustment of the loading-
screws i1s secured by tarning them to bring
their heads at any desired distance from the
extremities of the bows; or, by reversing them
from the outer to the innér sides of said bows,
the position of the latter, together with their
loading -screws aforesaid, may be fixed 1n
such relation with the axis of the balance that
their auxiliary compensating action will ex-
actly neufralize the irregularity cansed by the
difference in the two ratios, as set forth.

The bows may be made of the form repre-
sented in the drawings, or they may be made
on the arc of a circle, but must not in any
case exceed the one-half of a circle. Of course
a diminution of temperature simply reverses
the movement of the auxiliary bows, and 1in-
sures the same secondary compensating ac-
tion upon the balance, as in the increase of
temperature. |

It is to be understooed, of course, that the
hair or balance spring is applied to the bal-
ance-arm 1n the usual or 1n any suitable man-
ner, and therefore calls for no special deserip-
tion in this connection, the relation of the
balance itself to the outer portions of the
watch movement being such as are well known
and practiced in the art, and needing here no
speclal explanation.

What I claim as my invention is—

The balance, constructed with the adjusta-
ble auxiliary bows C adjustably loaded, as
described, substantially as and for the pur-
pose set torth. |

ALBERT H. POTTER.

Witnesses:

JAMES A. WHITNEY,
KEILBERT DEARBORN.
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