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To all whom it may concern :

Be it known that I, OvIDE FERDINAND Do-
MOXN, a citizen of the Swiss Republic, residing
at Seloncourt, in the French Republic, have
invented certain new and useful Improvements
in Chronograph Attachments to Watches; and
I do hereby declare that the following is a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same,

. reference being had to the accompanying draw-

ings, and to the letters of reference marked

. thereon, which form a part of this specifica-
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tion.

My invention relates to improvements in
stop mechanisms for watches, and has for ifs
object to provide a mechanism of simple con-
struction adapted for application to and co-
operation with any suitable watch-movement,
and whereby the course of the auxiliary or in-
dependent second - hand may be instantane-
ously arrestesl at any point of its movement.

It has for its further object to provide means
whereby said independent second-hand may
be brought to a fixed stationary point from
any point of its course on the dial.

It has for its further object to provide means
whereby loss of time by reason of the wear of
the parts may be readily compensated by sim-
ple adjustments, and to construct the mech-
anism g0 as to facilitate the repairing or ad-
justment thereof without interfering with the
watch mechanism, and vice versa.

It has for its further object to avoid the use
of microscopically-toothed transmitting-gear-
ing such as has heretofore been used, which
gearing is liable to get out of order, and ex-
tremely difficult, if not impossible, to repair,
all substantially as hereinafter fully described,
and as shown in the annexed drawings, in
which— ‘

TFigure 1 illustrates by a top plan view the
general arrangement of the stop mechanism
relatively to the mechanism of a watch. Fig.
1* is a like view of the stop mechanism only.
Tig. 2'is a section taken on line » z of Fig, 1.
Figs. 3 and 4 are detail views showing, re-
spectively, by a top plan view and a section,
the actuating-spring whereby the independ-
ent second-hand is thrown into and out of gear

with the watch - movement. Tfig. 5 is a plan
view of the mechanism actuating, and actuat-
ed by, the cam or snail M. Fig. 6 is a plan
view of the cam or snail detached. Fig. 7 is
an edge view of the lever operated by said
cam, and Fig. 8 is a vertical sectional detail
view of parts of the stop mechanism taken
through the arbor of the independent second-
hand.

In the above drawings the wateh-move-
ment selected as an illustration of the combi-
nation of such with my improved stop mech-
anism is the well-known stem winding and
setting movement, though the said stop mech-
anism may be applied to any other suitable
watch-movement, the main arbor of which is
in this case made hollow, as usual, for the pas-
sage of the independent second-hand arbor.

Inasmuch as my invention does not relate
to improvements in the watch mechanism it-
self, and as the mechanism of the style of watch
with which the stop mechanism is combined
is well known, it will only be necessary to
briefly describe its principal parts and. those
parts -which co-operate with the said stop

“mechanism.

In the above-described drawings, A is the
winding-stem, and « its pinion; B, the setting-
stem, and C C' the ratchet and crown wheel,
respectively, of the winding devices. D isthe
main cock-bridge; E and F, the main train of
gearing and transmitting pinions; G, the main
plate, and H the spring barrel-bridge, of the
watch-movement.

The stop mechanism is construected and ar-
ranged as follows: S is an arbor that extends
through and rotates freely in the main arbor of
the watch-movement, that carries the usual
minute and hourhands.. On its outer end the
arbor S carries the independent second-hand
X, Tig. 2, said arbor being of sufficient length
to permit longitudinal motion thereof within
certain limits without interference by the in-

.dependent second-hand with the other hands

of the watch. At the point where the arbor
passes through the bridge D the said bridge is
formed with a depression, d, to which is se-
cured a flanged sleeve or barrel, &', by means
of serews or otherwise, as more plainly shown
in Fig, 8. The arbor S passesloosely through
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the bharrel o, upon which barrel is loosely
mounted & pinion, V, in the upper part of
which is formed a conical recess, », as shown
in Figs. 2 and 8.

Instead of mounting the pinion V on a sepa-
rate barrel, d’, the main tubular arbor may be
extended to form a bearing forsaid pinion,und
the latter may be loosely mounted thereon.

The pinion V rotates once every minute,and
is driven by a transmitting-wheel having one
hundred and twenty teeth mounted upon the
arbor of the transmitting-gear F. The pin-
ion, therefore, has sixteen teeth in order to ro-
tate the same sixty times an hour. Conse-
quently the independent second-hand will
move by steps or jumps of one-fifth of a second
inits rotation upon the dial—movement which
corresponds to that of the escapement.

I have selected the number one hundred
and twenty as the number of teeth for the
transmitting-wheel W and sixteen as the numi-
ber of teeth for the pinion so as to make the
movements of the independent second-hand
proportionate to that of the hour, minute, and
second hands of the watch. The wheel W, ai-
though having fine teeth, these are yet of suffi-
cient dimensions to enable any skilled wateh-
maker to repair the same, such repair being
extremely difficult, if not altogether impossi-
ble, in the usual stop mechanisms for watches,
where two and three microscopically-toothed
transmitting-wheels are employed.

To maintain the proper engagement between
the pinion V and wheel W, whether the former
rotates idly upon or with the arbor 8, T employ
aspring, ¢, secured by means of a screw, %, to
the inner face of the bridge D, asshown in dot-
ted lines in Fig. 1and infull linesin Figs. 17,
2, and 8, the free end of said spring bearing
against the hub of the pinion,or against the pe-
riphery thereof, above its teeth, as desired.

Above the pinion V, and formed on or rig-
idly secared to the arbor 8, is a cone-wheel, U,
constructed to fit into the conical depression v
of the pinion V, by which latter the said
cone wheel or disk U is rotated Dby frietional
contact.

Uponthe cone U, and rigidly secured to the
arbor S, is seated a heart-shaped cone, T, the
notch ¢ of which coineides in position with
that of the hour and minute hands when said
hands have reached 12 o’clock, or the point
where both indicate the same time. In other
words, the noteh # of the cam will point to 12
o’clock when in the normal operation of the
watch and stop mechanism the three hands
meet at that point. It is evident, therefore,
that an actuating-lever, coming in contact with
one or the other cam-faces of the cam T, or at
any point thereof, will invariably rotate the
same until said lever lies in the notch £ there-
of, the diréction of motion of the lever being
such that when its actuating face or nose lies
in the notch ¢ of the cam the further move-
ment of both lever and cam will be arrested
and said notch point to 12 o’clock. As the
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cam T is rigidly connected with the arbor §,
as well as the independent second-hand, ib is
apparent that whenever the cam is actuated
as described said hand will be returned to 12
o’clock. Thehands may thereforebereturned
to a fixed starting-point, thus avoiding lia-
bilities to errors in timing and rendering such
timing more convenient. A small flanged
barrel or sleeve, ¢, is rigidly seeured to the
arbor 8 in rear of the cam T and resting
thereon, the inner end of the arbor being piv-
oted in a cock, R, and projecting a very little
beyond it.  Upon said inner end of the arbor
S bears the free end of a spring, 8. the heel
of which is secured to the cock I by means
of a screw. Thetension of the spring &' tends
to press the arbor forward toward the dial, to
hold the cone T and pinion V in frictional
contact.

Q is a spring secured by means of a screw,
I, to the barrel-bridge H. "The outer or free
end, ¢, of the spring Q is forked, and said
fork embraces the flanged barrel or sleeve ¢
on arbor S; as more plainly shown in I'ig. 8.
The arrangement of the barrel 4" on arbor 8
relative to the cock Ik is such as to leave suf-
ficient space between the flange at the upper
end of said barrel and the under side of the
cock when the stop mechanism is in its nor-
mal or operative condition to permit sufficient
longitudinal movement of the arbor S to in-
terrupt the frietional contact between the cone
U and pinion V, and it is obvious that when
said arbor 8 is displaced longitudinally and
rearwardly i earries with it the cone U, The
frictional contact between the latter and the
pinion 'V being thus interrupted, the latter
will rotate freely upon the barrel &, and the
rotation of the drbor 8, and consequently the
movement of the independent second-hand, is
arrested.

To facilitate the adjustment of the free end
of the fork relatively to the flange on barrel
@', either in adjusting said parts to properly.
co-operate or when the adjustment becomes
necessary to compensate any wear thereof, I
employ an adjusting-screw, ¢, located in front
of thescrew A, thatsecures theactuating-spring
Q to the spring barrel-bridge H, whereby the
free end of said spring may be raised or de-
pressed, as required.

The displacement of the arbor 8 through
the medinum of the forked spring Q and the
return of the independent second-hand to o
fixed starting-pointare effectedinthefollowing
manner and by the mechanical devices which 1
will now describe.

I is a push-bar connected with a pawl, I,
held in engagement with the teeth of a ratel-
et-wheel, L, by means of the forward or free
end, 7, of a’spring, J, so that when the pawl is
depressed through the medium of the push-
bar I it will impart a partial rotation to the

ratchet—that is to say, said ratchet will be

rotated a distance equal to that between two
of its teeth, and by means of a spring-pawl,
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'O, the ratchet-wheel L is held against back-

ward rotation. The ratchet L is rigidly eon-
nected to or formed integral with a snail or
cam, M, and both are loosely mounted upon
a pin, by means of which the forward end of
the cock or bridge R is secured to a pillar on
the spring barrel-bridge H; or said ratchet
and cam may be rigidly mounted on said pin
and the pin arranged to rotate within the tubu-
lar pillar. The ratchet 1, has nine teeth and
the cam M has three teeth, each of which has
four inclined faces, 1 2 3 4, Fig. 6, of which
those 1, 3, and 4 are practically or nearly of
equal length, while the face 2 is considerably
longer.

P is a curved lever pivoted upon a pillar,
D, secured to the main plate G, and carrying
on its under side a. pawl, p’, the nose p* of
which projects laterally into the teeth of cam
M. This pawl p’ may be made integral with
the lever; but it is obvious that by such a con-
struction it would be difficult, if not impossi-
ble, to compensate for any wear of the engag-
ing parts. To facilitate this I form the pawl
of a separate piece and connect the same with
the lever in such a manner as to permit its
ready adjustment thereon. This result I ob-
tain by forming slots * in the plate or shank
of the pawl »’, whereby it may be adjusted
laterally-by means of set-screws p* toward or
from the cam-lever. In practice I form the
slots on segments of cireles the centers of
which are that of the center of rotation of the
lever P. The lever P at its-outer or free end
is provided with a wedge-shaped projection,
P’ at its free end, which projection, when the
lever end, in its movement, passes under the
outer end of the spring Q, will lift the spring,
and with it the arbor 8, throwzh the medium
of the flanged sleeve, against the tension of
the spring &, to interrupt the contact between
cone U and pinion V to stop the movement of
the independent second-hand, as hereinafter
more fully explained.

Instead of providing the lever with a w edge-
shaped point, the spring Q may be provided
on its front face with a projection having its
lower face inclined rearwardly, with which the
nose or point p° of the lever engages when
moved forward by the cam M. On its front
face the lever P has a stud or lug, against
which bears the free end of a spring, P’, that
serves to return the lever to its normal posi-
tion after it has been operated by the cam M,
and P* is a spring that serves as an abutment
for the spring P’y and is secured to the edge
of the spring banel bridge, the spring P’ be
ing secured to the rear face thereof.

IWhen the stop mechanism is in its normal
condition—that is to say, when the independ-
ent second-hand is in operation—the nose p*
of the pawl p’ lies in the space-notch between
two of the teeth of the cam M. If it is de-
sired to stop-the movement of the independ-
ent second-hand, the bar I is pushed inward-
ly, and, as above stated, the ratchet-wheel L

[

is thereby rotated, through the medium of the
pawl K, a distance of one tooth. = As the
ratchet-wheel has nine teeth, this movement

will impart to the cam M one-ninth of a revo- 70

lution. During this partial rotation of the
cam M the nose of the pawl ' ridesalong the
inclined face 1 of one of the teeth of the cam
M, and is therefore pushed laterally, together
with the lever P, a sufficient distance to bring
the nose p* of the latter into engagement with
the forked spring Q, whereby the latter moves
the arbor S backward to interrupt the frie-
tional contact between the cone U and pinion
V and arrest the movement of the independ-
ent second-hand. Ontherelease of the push-
bar I the pawl K is again moved outward by
the spring J and engages the next suceeeding
tooth of the ratchet L. As long as the parts
are in the described position the independent
second-hand remains stationary, as the arbor
S isheld against forward motion under the ten-
sion of the spring 8’ by the forked end of the
spring Q. If, now, the push-bar L is again
pushed in to impart a ninth of a revolution
to the cam M, the pawl p’ rides over the face
2, and the nose p* of the lever P is thereby
pushed still farther toward the arbor S and
brought in contact with the heart-shaped cam
T, which is thereby rotated, and with it the
arbor S and hand X, until the nose p* of said
lever P lies in the notch ¢ thereof, when the
independent second - hand will stand at 12
o’clock, the said arbor being still held in the
position stated, with the cone U out of en-
gagement with the pinion V, which latter
continues its rotation under the impulse of
the transmitting - wheel W. By again de-
pressing the push-bar I the cam M is again
moved forward one-ninth of arevolution, and
the nose of pawl p’ rides over the peripheral
face 3 of the cam and drops -down along face
4, between the tooth passed over and the next
succeeding tooth. TIn thislatter movement of
the cam M the pawl p’ and lever P are car-
ried by the spring P’ to the limif of move-
ment away from the arbor S, the said lever
releasing the fork Q, and tthuOh the spring
S the arbo1 is again pushed fomnd
brings the cone U into frictional engagement
with the pinion V, and said arbor aﬁd the
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hand X will again be rotated by the wheel W. -

The parts will now have assumed their nor-
mal positions. The inclined face 2 of the
cam is longer than those 1, 3, and 4; conse-

120

quently the nose p* of the lever P traverses a -

greater distance when the pawl 9’ rides over
it than when said pawl rides over the incline
1, to enable the lever to rotate the cam T to
the desired point, whatever may be the posi-
tion thereof at the time the movement takes
place,to insure the returning of the independ-

ent second-hand to a fixed St‘LI‘tng point, or
12 o’clock. The peripheral face 3 of the cam
does but slightly move the lever, which is im-

medlately released by the dropping of the
pawl p’ down into the interspace between the
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teeth along the face 4; hence the ratchet-
wheel has to move forward a distance of three
teeth while the cam-wheel is moved forward
the distance of oue tooth.

Having now deseribed my invention, w lmt
I claim, and desire to secure by Letters Pat
ont of the United States. ig-—

The combination, with the push-bar I,
I()ll\ed spring Q, and the arbor S, of the lever
I, its pawl p/, and the cam-wheel M, the teeth
01 \\ hich are provided with mchned surfaces

23 4,and means for imparting to said cam-
\vheel one-ninth of a revolution at each’ de-
pression of the push-bar, as deseribed, for the
purpose specified.

2. The combination of the push - bar I,
spring-pawl K ratchet 1, cam-wheel M, lever
P, its pawl p/, and the forked spring Q of the
arbor 5, said parts being arranged for oper-
ation substantmlly as debcrlbed ~for the pur-
pose specified.

3. The combmahon of the cam M and lever

P with the pawl 9, adjustably secured to said
lever, as deseribed, for the purpose specified.

4. The combination of the cam MM, thetm;th
of which have inclined surfaces 1, 2, 3, and
4, means for imparting thereto a step-by-step
rotation, the lever P, its pawl p’, with the
arbor 8, the independent second-hand,
the heart-shaped cam T on said arbor, said
parts being arranged for co-operation, as de-
seribed, for the purpose specified.

5. The combination,with the pawl I{;means
for depressing the Sftmc, Ltchet I, cam M,
having mclmed surfaces 1, 2, 3, and 4, lever P,
its pawl 2’y forked spring Q, and arbor S, of
the springs J, P/, and &, for returning said
parts into then‘ normal condmon a{tm_ dis-
placement by the action of the cam on said
lever, substantially as and for the purpose
specified.

In testimony whereof 1 have hereunto set
my hand, in the presence of two subscribing
mtnessos this 25th day of November, 1882.

OVIDE FE RDINAND DOMON,

Witnesses:

EpwARD P. MAcLEAY,
CAMILLE CIIARROPPIN,
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