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To all whom it may concern:

Be it known that I, CHARLES E. EMERY, of
New York, in the county of New York, and
in the State of New York, have invented cer-
tain new and useful Improvements in Adjust-
ments for Watches; and I do hereby declare
that the following is a full, clear, and exact
description thereof, reference being had to the
accompanying drawirngs, in which—

Figure 1 is a perspective view of the heir-
spring collet preferably employed. Fig. 2 is
alike view of the same combined witha watch-
balance arbor and hair-spring. Fig. 5 is a
sectional side elevation of said parts. Fig. 4
is a central section of the same upon a line
with the axis of the balance-arbor. Fig.5isa
section of said parts and of an adjustable hair-
spring stud upon a plane having a right angle
to the axisof said arbor. Fig. 6is alike view
of a modified form of collet. Fig. 7 is a side
elevation of the balance-arbor and a central
section of the colletshownin Fig. 6. Fig. 8is
aperspective view of an eccentric adjustment
and counter-balance. Fig. 9isa plan viewof
the same. Trig. 10 is a section of said eccen-
tric combined with a collet, arbor, and bal-
ance. Fig. 11 is a perspective viewof two ec-
centrics for combined use in adjusting the
collet. Fig. 12 is a cross-section of the same
as arranged for use, and IFig. 13 is a section
of said parts and a collet upon a line with the
axis of the balance-arbor.

Letters of like name and kind refer tolike
parts in each of the figures.

In the use of watches in which the usnal
coiled hair-spring is employed itisfound that
the weight of the spring will cause it to sag
more or less when the plane of the balance-
wheel is vertical, and assuch sag slightly less-
ens the effective strength of the spring the
general tendency is to causethe watch torun
at a slightly slower rate in all vertical posi-
tions as ecompared with its rate when placed
horizontally. When the moments of inertia
of the different coils of the hair-spring under
the conditions of sag are not the same in re-
Iation to the effective tensions in all vertical
positions—that is, when the hair-spring is not
perfectly centered or poised in a dynamic
rather than astaticsense~—~someof therapidly-
moving coils near the longitudinal center of
the spring are by the sag brought farther

from the center in some positions than in

others, and the effect is to cause the wateh to -

run at different rates in the various vertical
positions.

In practice the errors named are sometimes
corrected by throwing the balance out of
poise, but usually by varying the terminal
curves of the hair-spring, which latter in-

volves the tedious process of bending the

spring a little and then trying the result ac-
cording to rules which vary with each indi-
vidual adjuster. Such rules, itis believed,are

not always applicable, and while skilled ad- §

justerscansecuretolerably satisfactoryresults
the differsnt variations have to be tried until
the desired adjustment has been obtained, so
that the operation frequently requires a year
of time for the finer grades of watches. 1
have found by experiment that the rate in at
least two opposite vertical positions out of
four can be varied in a hair-spring by bend-
ing the inner terminal curve so as to shift
the collet radially, and thus center the main
portion of the spring differently with relation
to the balance-staff; but as the spring may
readily be bent in the wrong direction, or to
an improper extent, all the work previously
done may bethuslost and the operator baffled,
if not thrown entirely out of the proper rou-
tine.

My invention has for its object to provide.

means whereby the center of a hair-spring
may be easily and. readily varied with rela-
tion to the balance-staff without change of or
interference with the terminal ecurves of the
spring; to which end said invention consists,
principally, as a means for connecting a hair-
spring with a balance-stafi in a collet which
is adjustable radially upon or with relation
to such staff, substantially as and for the pur-
pose hereinafter specified.

It consists, further, ag a means for adjust-
ing the hair-spring of a watch to position in
a, hairspring stud which is adapted to be
moved radially to and secured in position,
substantially as and for the purpose herein-
after shown. : ,

In the carrying of my invention into prac-
tice I preferably employ a collet A, which is
provided with a central opening a, that is
larger in diameter than the balance-staff B
and is provided with a number of radial set-
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screws ¢’ and o/, which are arranged at a point

" above that oceupied by the hair-spring C, so
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as o be easily accessible when combined with
a spring, balance-staff, and balance-wheel D.
The collet A thus constructed is adapted to
be secured in place upon the balance-staff B
by means of the serews o’ and ¢/, and for such
purpose the portion of said staff which receives
the inner ends of said screws may either be
plain, as shown in Fig. 4, or may have a pe-
ripheral groove D, as seen in Fig. 7, for the re-
ception of the said screw ends. In the use of
such groove it should be located so as to cause
the screws to bear upon its outer side only,
by which means said screws will operate to
hold said collet firmly down upon the balance-
wheel D, as well as to insure its position ra-
dially upon said staff. .

In practice the collet A, having the inner
end of the hair-spring C pinned or otherwise
secured to its periphery in any usual way, is
placed upon the staff B and secured thereon
80 as to bring it concentric with said staff,
after which the outer end of said spring is
fastened to or within a stud E and the watch
then run in each of four vertieal positions to
show the errors of centering, if such exist.
‘When it has been determined that the center
of the hair-spring should be moved with re-
lation to the staff and the direction and prob-
able amount of movement decided upon, the
collet, with spring, is removed and a dummy
collet of the same size substituted therefor
and thrown out of center the predetermined
distance, after which the balance is poised,
said dummy collet removed, the collet, with
hair-spring, replaced with corresponding ec-
centricity, and the watch then tested in its
vertieal positions.

In order to facilitate the adjustment of the

hair-spring, the stud E is made adjustable
radially by means of four screws e and e,
whereby the outer end of said spring may be
moved to correspond to its inner end. In
practice the stud is set so that the spring is
under no strain on the flat with the balance
in mid-position. As shown in the drawings,
said stud is placed at an exaggerated distance
from the balance,and the terminal curve has
a straight line between said parts; but it will
beunderstood that any form of terminal curve
may be used in conneection with said stud.
After another trial of the balance the adjust-
ing operation would, if necessary, be repeated;
but the poising of the balance for every trial
could, however, be geuerally dispensed with.
As the direction and degree in which the col-
let is to be moved depends, principally,upon
the nearness with which the spring is poised
dynamically, no definite rule for such can be
stated in advance. When all parts are ap-
parently poised, the collet may first be moved
toward the point where the watch is fastest
and the result tested, when,if the error is in-
creased, said collet may then be moved in an
opposite direction, therebylocating the direc-
tion of the proper center of the spring to poise

it dynamically, and by repeated trials said
spring may be placed nearer and nearer such
center until the rate with opposite ends of the
same diameter uppermost is nearly or entirely
equalized. By thesame method the rate will
preferably be approximately equalized in a
direction at or nearly at a right angle to the
first. When the angle at which the watch
runs fastest falls between two of the adjust-
ing-serews, such screws must be moved so
that the resulting motion will be in the direc-
tion intended. When all of the parts of the
wateh are in proper condition, the average
rates for each diameter, averaging both ends,
should be the same, so that by equalizing the

rate for two diameters at or nearly at right

angles the adjustment of the watch for verti-
calpositions should be complete. 1f, however,
thereshould be considerable error between the
average of two vertical positions and the aver-
age of two horizontal positions and the com-
parative error cannot be corrected by other
means, the adjusting-screws may be used to
equalize the rates for the most important posi-
tions—as, for instance, “ pendant up,” “pen-
dant right,” and “pendant left” may be made
nearly alike, with greater error in “pendant
down.” It is preferred that but three set-
serews be uged for centering the spring-collet,
although four will be found convenient; but
in either case itis desirable that there should
be some distinguishing -marks about the
same—as, for instance, that the heads of two
should be very small or that they should have
no heads and be contained nearly or wholly
within the collet, as shown in Fig. 6, while the
remaining serew should have a large head and
should beused by the operatorin removing or
replacing the collet, by which means the ad-
justment of the other serews will not be af-
fected by such operation. If desired, the ad-
justing-secrews may be placed in the balance-
arbor or in lugs formed upoun the arm or hub
of the balance-wheel; but it is believed that
the most convenientarrangement is, asshown,
within the collet.

In place of the adjusting-screws the collet
may be moved radially by means of an ec-
centrie F, (shown in Figs. 8, 9, and 10,) which
has an axial openingthat adapts it to fit upon
the balance-staff and peripherally has such
diameter as to enable it to fit within the col-
let. To the narrow side of such eccentric is
attached a thin plate £, which extends radially
outward and forms a counter-balance forthe
same, and preferably for the eccentrically-lo-
cated collet placed upon said eccentric. Said
plate and the adjacent side of the eccentric
are split, as shown, so as to enable the latter
to be sprung upon the staff.

In using the eceentric adjustment a num-
ber of eccentrics having different degrees of
eccentricity and eorresponding counter-bal-
ances would be provided, and by trial that
one would be selected which would most
nearly locate the collet. By simply turning
the former within the latter the point of
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greatest eccentricity of said collet could be
changed at will with relation to the balance-
staft.

In Figs. 11,12, and 13 are shown two eccen-
tries F and F’, which are adapted to co-oper-
ate, one being fitted upon the balance-staft,
the other being fitted upon and adapted to ro-
tate around the periphery of the first eccen-
trie, while the collet is sprung over and turns
upon the outer eccentric. As thus arranged
it will be seen that when said eccentrics are
placed in opposite directions—that is, with
the thin side of one adjacent to the thick side
of the other—the collet will be held concen-
trie with the balance-staff, and by varying the
relative positions of said parts any amount of
eccentricity of said collet may be secured
within the limits of the combined action of
said eccentries, while by moving them bodily
in the right direction the point of greatest ec-
centricity of said collet may be located cir-
cumferentially at any desired point upon said
staff.

For the purpose of illustration the collet,
hair-spring stud, and the means employed for
adjusting the same to position are much ex-
aggerated insize, while in actual practice such
parts would be so small as to escape the ob-
servation of all but skilled workmen.

Having thus fully deseribed my invention,
what I claim is—

1. Asan improvement in the adjustment of
watches, in combination with a hair-spring
and a balance-staff, a collet which is adapted
to be moved radially to and secured in place
upon or with relation to such staff, substan-
tially as and for the purpose specified.

2. As an improvementin the adjustment of
watches, mechanism, substantially as shown,
whereby a coiled hair-spring may be moved
radially to and secured in position upon or
with relation to a balance-staff, substantially
as and for the purpose set forth.

3. As an improvement in the adjustment of
watches, mechanism, substantially asshown,
whereby a hair-spring collet may be moved
to and secured in position eccentric to a bal-
ance-staff, substantially as and for the pur-
pose described.

4. Asan iniprovement in the adjustment of
watches, a hair-spring stud which is adapted
to be moved radially with relation to its sup-
porting part, substantially as and for the pur-
pose specified.

5. Asan improvement in the adjustment of:
watches, the combination, with a hair-spring,
of means for confining the inner and outer
ends of the same, which are independently
adjustable in the plane of vibration of said
spring, substantially as and for the purpose
shown.

6. Asanimprovement in the adjustment of
watches, the combination, with a hair-spring
and with a balance-staff, of a collet that is
provided with radial screws by means of
which it may be secured upon and adjusted
diametrically with reference to the balance-
staff, substantially as and for the purpose set
forth,

7. Asan improvement in the adjustment of
watches, in combination with a hair-spring
and with a balance-staff, a collet that is pro-
vided with radial. confining and adjusting
screws which are relatively distinctive, sub-
stantially as and for the purpose shown and
described.

8. Asanimprovementin the adjustment of
watches, in combination with a hair-spring
and with a balance-staff, a collet that is pro-

-| vided with radial confining and adjusting

screws which are relatively distinctive by
differences in the size or shape of their outer
ends, substantially as and for the purpose
specified.

9. Asanimprovement in the adjustment of
watches, in combination with a hair-spring
collet which is diametrically adjustable upon
the balance-staff, a counter-balance that is
pivotedupon and adapted toberotated around
said staff, substantially as and for the pur-
pose shown.

In testimony that I claim the foregoing 1
have hereunto set my hand this 11th day of
August, 1888.

A CHAS. E. EMERY.

Witnesses:

GEORGE C. PENNELL,
Rosr. M. REEVS.
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