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To all whom it may concern : » oo
Be it known that I, JaMES KINEHAN, of
Springfield, in the county of Sangamon, and
in the State of Illinois, have invented certain
new and useful Improvements  in . Vibrators
and Gages for Adjusting the Hair-Spring of a
‘Watch-Balance; and.do hereby declare that
the following is a full, clear, and exact de-
scription thereof, reference being had to the ac-
companying- drawing, making. a part of this
specification, in which— - ' ,

. Figure 1 is a perspective view of my device
as arranged for use. Fig..2.is a plan:viewof
the lower portion of the same, which contains
the permanent or gage balance. Fig. 3is a
like view of the upper portion of said device,
containing the balance to be adjusted. Fig.
4 is a vertical section of. the same upon line
z.x of Fig. 3, and Fig. 5 is a like view .of said
device upon line 2 2 of said figure.

Letters of like name and kind refer to like |

parts in each of the figures. -

In the adjustment of the balance of watches

it bas heretofore been necessary to place the
same within the movement, and to determine
the proper length of the hair-spring-by the ac-
. curacy with which the movement kept time,
the necessary tests required for such purpose
being, in most instances, very tedious, and re-
quiring a considerable amount of time.
. To obviate such difficulty and enable the
adjustment of the hair-spring to be easily and
quickly made before the ‘balance  is. placed
within the movement is the design of my in-
vention; which consists, principally, in a gage
for timing the vibrations of a balance, which
contains a permanently-pivoted gage-balance,
and mechanism by which the balance to be
adjusted can be pivoted. directly over said
gage-balance, and its hair-spring adjusted to
and secured in position, 8o as to cause. the
former to vibrate uniformly with the latter,
substantially as and for the purpose herein-
after specified. _ L v

It consists, further, in the means employed
for securing in position different forms of hair-
ﬁpring studs, substantially as is hereinafter set

orth. . .

It consists, finally, in the device as a whole,
its several parts being constructed and com-
bined to operate in the manner and for the
purpose substantially as hereinafter shown
and described.

In the annexed drawing, A represents a
plate, which is preferably circular in form, and
at its center is provided with a circular recess,
a, that is somewhat larger in diameter than
the like dimensions of a watch-balance, and
has such depth as to enable the latter to be
contained therein. Within the lower side, at
the center of the recess a, is provided a jew-
eled pivot-opening, &/, that is adapted to re-
ceive one of the pivots of a balance-staff, while
upon the upper side of the plate A is secured
a bridge-piece or cock, B, which extends over
said recess a, and at a point coincident with
said pivot-opening ¢’ is provided with a simi-
lar jeweled opening, b. The bridge-piece B
is removable, for the purpose of inserting a
balance-wheel, C, within the recess a, after
which said bridge-piece is replaced, and the
pivots of the sfaff ¢ of said balance are con-
tained within the openings a' and b.

A hair-spring stud or holder, D, is secured
within a recess, @'/, at one side of the recess
a, and projects inward sufficiently to enable it
to receive the outer end of the hair-spring B
of the balance C. The hair-spring E is care-
fully adjusted to length until the vibrations
of the balance C are isochronal, after which
“said balance operates as a gage, to which other
balances are adjusted as follows: _

Secured to or upon the upper side of the
plate A is a second plate, F, which, as seen in
Fig. 1, corresponds to the external form and
diameter of the former, and is provided with
a central opening, f, that corresponds to and
coincides with the recess a of said plate A,
while within its lower side said plate F is re-
cessed out, 5o as to afford room for the bridge-
piece B and hair-spring stud D. One side of
said plate ' is cut away, as shown, in order
that the balance C may be more easily seen,
and for other reasons hereinafter given.

Secured upon the upper side of the plate F
is a bridge-piece, G, which extends inward
over the center of the recess a, and at its in-
ner end is provided with a round vertical open-
ing, g, that receives and contains a correspond-
ingly-shaped block, H, which projects above
and below said bridge-piece, and within its
lower end is provided with a jeweled pivot-
opening, h.

To the upper side of the bridge G is piv-
oted a lever, I, which corresponds to the gen-
eral vertical shape of said bridge-piece, and is
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pivoted to the same at or near the longitudi-
nal center.

The inner end of the lever I is loosely con-
nected to or with the upper end of the block
H, so that by depressing or raising the outer

end of said lever its inner end and said block

will be correspondingly depressed or elevated.
A spring, ¢, placed beneath the outer end of
said lever, causes its inner end to incline down-
ward, while a set-screw, ¥, passing downward
through said lever, between said inner end
and its pivotal bearing, bears against the
bridge-piece G, and limits the downward move-
ment of said end.

The pivot-opening b of the bridge-piece B
is made double, so that the pivot of a balance-
staff may rest within its upper side, such ar-
rangement enabling a second balance, K, to
be placed within the gage, the pivots of its
staff k being contained within said opening b
and the pivot-opening & of the block H.

The balance K is placed in or removed from
position through the space afforded by eutting
away the side of the plate F, while its pivots
are admitted to their bearings by depressing
the outer end of the lever I until sufficient
space is left between the lower end of the
block H and the bridge-piece B.

After the staff kis in place, the lever I is
permitted to resume its normal position, and
the set-screw 4/ is adjusted so as to move the
block H toward or from the bridge-piece B,
and give to said staff the desired end motion.

If the balances to be timed have the same
form of hair-spring stud as that employed for
holding the hair-spring of the permanent bal-
ance, said stud D’ is secured in position upon
the upper side of the plate F by means of a
serew, L, which passes downward through a
lug, M, that is attached to or upon said plate;
but if the pin form of stud is employed, the
following-described means are used for hold-
ing such stud:

A steel bar, N, having the form shown in
Fig. 3, is slitted from one end nearly to its
opposite end, and its divided portion is drawn
together by means of a screw, O, that passes
through one section, and has its threaded
end contained within a threaded opening in
the opposite section, the arrangement being
-suech as to cause the parts of the slitted end
of said bar to bedrawn together whenever said
screw is turned inward, and to be permitted to
separate as said screw is turned outward.

Near the slitted end of the bar N each of
its parts is provided, within its inner face, with
a half-round recess, which, in connection with
the similar recess in the opposite part, receives
the pin, hair-spring stud P, which stud is se-
-eurely clamped in place by turning inward
upon the screw O.

The bar N is secured upon the upper face
of the plate F, and projects inward sufficiently
to cause the hair-spring stad P to occupy the

desired position; but forconvenience in insert-
ing or removing the balance K, said bar rests
within a grooved block, Q, and is pivoted at
its rear end, so as to enable it to be turned
upward and outward.

‘When turned inward and downward to po-
sition, the bar N is locked in place by means
of a lever, R, which is pivoted at one end to or
upon the upper side of the block %, in such po-
sition as to enable it to be turned horizontally
over or away from said bar.

The device is now complete, and is used as
follows: The balance to be timed is placed in
position, and its hair-spring stud secured by
one of the means shown, after which the gage
is turned suddenly in the hand, so as to cause
both bdlances to vibrate in the same direction,
and the differences of vibration noted.

The hair-spring k¥ of the balance K is now
let out or taken up, as may be required,
and its end again pinned within its stud P,
after which the balances are again caused to
vibrate as before, the operations named being
continued until said balances will vibrate in
unison, when said balance K, with its hair-
spring and hair-spring-stud, may be removed
and placed in the movement to which it be-
longs, the adjustment of its said hair-spring
being perfect.

This gage will effect an important saving in
the time required for adjusting watches, and
will enable greater aceuracy to be attained
than wouldfotherwise be practicable.

Having thus fully set -forth the nature and
merits of my invention, what I claim as new
is—

1. A gage for timing the vibrations of a
balance, which containsa permanently-pivoted
gage-balance, and mechanism for pivoting di-
rectly over the same the balance to be ad-
justed, and for securing in position the hair-
spring stud of the latter, substantially as and
for the purpose specified.

2. In combination with the bridge-piece B,
secured upon the plate A and provided with
the pivot-opening b, the bridge-piece G, pivot-
bleck H, pivoted lever I, spring ¢, and set-
screw ¢/, substantially as and for the purpose
shown.

3. The hereinbefore - deseribed deviee, in
which the plates A and F, bridge-pieces B and
G, balance-wheel C, staff ¢, hair-spring stud
D, hair-spring E, pivot-block H, lever I,spring
i, set-screw ¢/, serew L, lug M, slitted bar N,
serew O, grooved block-Q, and locking-lever
R are constructed and:combined in the man-
ner and for the purpese specified.

In testimony that I claim the foregoing I
have hereunto set my hand this 8th day of
December, 1877.

JAMES KINEHAN,

Witnesses:

CHARLES E."-WHEELER,
Taeor. WILLIAMS,




