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PaTENT QOFFICE.

HENRY A. LUGRIN, OF NEW YORK, N. Y.

STOP-WATCH.

SPECIFICATION forming part of Letters Patent No. 353,795, dated December 7, 1886,
R Application filed March 12, 1886. Serial No. 194,963, (No model.}

To all whom it may concerr:

Be it known that I, HENRY A. LUGRIN, of
the city, county, and State of New York, have
invented certain new and useful Improvements
in Stop-Watches, of which the following is a
specification.

This invention relates to certain improve:
ments in the stop-wateh for which Letters Pat-
ent were granted to meheretofore, No. 243,143,
dated June 21, 1881, said improvements being
degigned with a view to facilitate the working
of the quarter-second hand and split quarter-
second hand and of the auxiliary minute-hand;

‘and theinvention consists, essentially, of mech-
5 anism whereby the oscillatory arbor of the

quarter-second hand is guided in an accurate
and reliable manner and thrown into gear with
the motion-transmitting gear of the watch-
movement.

The invention eonsists, further; of an inter-
mediate motion-transmitting pinion between
the gear-wheels of the driving-arbor and the
oscillating arbor of the quarter-second hand,
said pinion being supported on an oscillating
and laterally-adjustable bridge.

The invention consists, next, of an improved
brake by which the split quarter-second hand
is stopped in a more effective manner.

The invention consists, finally, of an auxil-
iary minute-hand applied to an oscillatory ar-
bor and means by which said arbor is gunided
and thrown into mesh with sonitable transmit-
ting-gearing actuated by the center wheel of
the watch-movement.

Intheaccompanying drawings, Figurelrep-
resents a front elevation of my improved stop-
wateh. Fig. 2 is a plan view of the top of the
movement. Fig. 8isadetail vertical transverse
section through the hollow arbors of the min-
ute and quarter-second hands, showing the
mechanism for guiding the arbor of the quar-
ter-second hand and the brake for stopping

- the split quarter-second hand on line x , Fig.

45

5o

2. Tg. 4 isa vertical transverse section on
line ¥ %, Fig. 2, of the mechanism for actuat-
ing the auxiliary minute-hand, drawn on a
larger seale. Fig. b is a vertical transverse

section on line z z, Fig. 2, showing the mo-
tion-transmitting pinion and its oscillating
bridge, also drawn on a largerscale; and TFig.
6 is a top view of the recessed adjustable guide
for the arbor of the quarter-second hand and
the arbor of the auxiliary-minute-hand, also
drawn on a larger scale.

Similar letters of reference indicate corre-
sponding parts. ‘

In the drawings, A represents the arber of
the quarter-second band A’, which arbor is
passed through the hollow arbor B of the min-
ute-hand B'. The arbor A of the quarter-sec-
ond hand A’ is also made hollow, for admit-
ting the passage of the arbor C of the split
quarter-second band €. The hollow arbor A
of the quarter-second hand A’ rests by means
of a shoulder, b, on a face shoulder or bearing,
o', of the hollow arbor B of the minute-hand,
so as to be capable of a slight oscillating mo-
tion on this support. The arbor A of the
quarter-second hand carries ab its opposite
end—+that is to say, at the top of the move-
ment—a gear-wheel, D, which gear-wheel is
provided with minute-teeth and adapted to be
thrown into mesh with an intermediate pin-
ion, D', which receives mofion from a mi-
nutely-toothed gear-wheel, D? that is keyed to
the arbor of the fourth wheel of the watch-
movement, as shown in Fig. 2. The oscillat-
ing end of thearbor A passes through an opeun-
ing, e, of the top bridge, E, which opening is
large enough to permit the free motion of the
arbor A, so that its gear-wheel D is thrown in
mesh with the intermediate transmitting-pin-
ion, D : '

Immediately above the opening eis arranged
on thetop bridge, I, arecessed guide, ¢,which
is attached by a screw, ¢, to the top bridge, E,
said screw passing through a slot of the guide
¢, so that the same has a eertain play on the
shank of said set-screw for adjusting the guide
¢, as shown in Figs. 3 and 6. The exact ad-
justment of the recessed guide ¢ is accom-
plished by an eccentrie, ¢°, which turns on a
pivot, ¢ and acts on the straight rear edge of
the guide ¢’. By loosening the set-screw ¢ of
the guide ¢ and turning the eccentrie ¢’ in one
or the other direction on its pivote', the guide
¢ can be moved forward or back, so as to con-
trol the oscillating motion of the arbor A.
The adjustable guide ¢ serves for guiding the
arbor of the guarter-second hand, as well as
for determining accurately the extent of its
oscillating motion, so as to prevent any lost
motion or slack of the same when throwing it
in or out of gear with the motion-transmitting
mechanism. The intermediate transmitting-
pinion, IV, is also cut with minute-teeth, and
supported loosely on an arbor, f, that is at-
tached to one end of a laterally-oscillating
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bridge I, which is applied by a pivot, £/, at
its opposite end to the centrally - perforated
set-serew, f° as shown in Fig. 5. The set-
serew f* screws into a sleeve, f°, which is
guided by its neck ina recess, I¥, of the top
bridge, B, as shown in Figs. 2 and 5. The
set-serew f* and sleeve f* serve to adjust the
bridge D’ forward or back ward in the recess
$0 as to produce thereby the exact relative po-
sition of the trapsmitting-pinion D'to the gear-
wheelsD*D. Theupper roanded-off end of the
pivot f of theloose bridge D* bears against the
under side of the top bridge, E, so as to move
freely thereon, while the bottom of the loose
bridge D’ moves on the top plate of the move-
ment, it being retained in position between
thesleeve f? of the top plateand thetop bridge,
B.  Asthesupporting-bridge D’ of the pinion
D’ is loosely connected with the set-screw f2,
and as the pinion D’ turns loosely on the pivot
J of the oscillating bridge D the pinion D’
adjusts itself readily to the positions of the
gear-wheels D D and transmits the motion of
the gear-wheel D to the gear-wheel D, even
if said gear-wheels should not be cut quite ac-
curately true. In my former eonstruction of
stop-watch, shown in the Patent No. 243,143
of June 21,1881, any inaccuracies in the shape
or cut of the gear-wheels D* D resulted in the
stopping of the guarter-second hand, owing to
the wedging in of the transmitting-pinion be-
tween said gear-wheels. The free play thus
given to the pinion D’ by the loose bridge fa-
cilitates the intermeshing with the gear-wheels
I D, and consequently the reliable transmis-
sion of motion to the arbor A of the quarter-
second hand when the same is thrown into
gear with the pinion . The support of the
pinion on the freely-moving bridge also facili-
tates in a high degree the primary adjustment
of the transmitting mechanism, as well as the
readjustment of the same when the watch has
been cleaned or repaired.

The arbor A of the quarter-second hand is
provided with the nusual stop-disk and heart-
cam, (shown in Fig. 3.) that are actuated, re-
spectively,by stop andreturn levers, which are
actuated by a double ratchet-wheel, G, in the
usual well-known manner in stop-watches, as
shown in Fig. 2. A spring, «, presses the ar-
bor A in the direction of the intermediate pin-
inn, 1), so that as soon as the stop-lever is re-
leased the gear-wheel D isthrown in mesh with
the pinion D', and thereby the quarter-second
bhand set in motion. When the quarter-sec-
ond hand A’ is to be stopped,the stop-lever is
applied to the stop-disk, which moves the ar-
bor A sidewise against the tension of the spring
@, and interrupts thereby the intermeshing of
the pinion D’ and gear-whee! D.

As the mechanisms employed for starting,
stopping, and returning the quarter-second
bhand are well known, they require no further
description.

The split quarter-second hand ' is also act-
uated by mechanism located at the top of the
movement, said mechanism consisting of a
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disk, g, on the arbor C of the split quarter-
second hand, which disk is engaged at its cir-
cuwference by a friction-brake,g’,thatis guided
in ways of a yoke-shaped guide-piece, ¢*, at-
tached by a center screw, ¢°, to the top bridge,
E. The shank of the friction-brake ¢’ is re-
cessed at a point intermediately between the
aprights of the guide-piece ¢, and engaged by
a spring, g%, which spring serves to press the
brake ¢’ against the cireumference of the stop-
disk g. The end of the spring ¢* is engaged
by a spring-actuated lever, ¢°, which lever is
operated by a double ratchet-wheel, ¢°, as cus-
tomary in stop-watches., When the lever ¢°
releases the spring ¢, the friction-brake ¢’ is
applied to the stop-disk g and the *‘split”’
stopped,while the quarter-second hand contin-
ues its motion. Whenthelever ¢° engages the
spring ¢*, the same is moved sidewise, and
thereby the brake ¢ released from the disk of
the arbor of the split quarter-second hand, as
showninFig.3. Thesplit quarter-second hand
flies then instantly back to the quarter-second
hand by the usual tension deviceapplied tothe
stop-disk g,and isreturned with thesame to the
starting-point. The guide-piece ¢g*is adjusted
accurately in line with the arbor of the quar-
ter-second hand by means of the center screw,
¢, which acts as a pivot for the guide-piece ¢,
and is rigidly clamped by the screw g°. The
friction-brake ¢’ can thus be accurately ad-
justed in line with the arbor of the quarter-
second hand and the recess of the guided/, or,
in other words, in line with the direction of
oscillating motion of the arbor A. The brake
¢ follows, when applied to the disk for stop-
ping the split by the action of its spring, the
oscillating movements of the arhors of the
quarter and split quarter second hands, and
adjustsitself to therelative position of the disk
¢ when the quarter-second hand is stopped.

An auxiliary minute-hand, ¥, applied to
an arbor, F, moves over an auxiliary -dial,
which is arranged symmetrically to the dial
of the second-hand on the wateh-dial. The
auxiliary minute-hand ¥’ is operated by trans-
mitting-gearing from the center wheel of the
wateh-movement, its arbor being supported
by a collar, %, on the bearing of a plate, %,
attached to the bottom plate of the wateh-
movement, as shown in Fig. 4. The opposite
end of the arbor I of the minute-hand ¥
passes through an opening in the top bridge,
I, and is guided by a recessed guide, 2% in the
same mannerasthe arbor of thequarter second
hand, said guide being adjusted by a pivoted
eccentrie, 2°, as shown in Figs. 4 and 6.

The arbor F is adapted to he oscillated on
its bearing %' by the action of a spring, 4,
which bears on one side of the same, and the
action of a stop-lever, ¢, that is actuated by
the double ratehet-wheel G. (Shown in Figs,
2and 4.) A minutely-toothed gear-wheel, %,
on the arbor I is thrown into mesh with a
transmitting gear-wheel, 74, keyed to an inter-
mediate arbor, F¥, said gear-wheel 7* being
also minutely toothed. The intermediate
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arbor, %, is supported in bearings of the bot-
tom plate of the movement. and of the top
bridge, I§, and receives continuous rotary mo-
tion by a pinion, °, from the center wheel, 4,
as shown in Fig. 4. 'When the stop-lever ¢ is
released from the stop-disk, ', the arbor I is
oscillated by the action of the spring 4,
whereby the gear-wheel " is thrown into mesh
with the transmitting gear-wheel 4%, and
thereby motion imparted to the auxiliary
minute-hand. This is accomplished simul-
taneously with the starting of the guarter-
second hand, as both are operated by the
same double ratchet-wheel, G.  The stopping,
of the minute-hand is also accomplished by
the action of the stop-lever ¢ and stop-disk ¢
simultaneously with the stopping of the quar-
ter-second hand, while it is returned to the
starting-point by a lever, %, heart eam ¥, and
double ratchet-wheel & simultaneously with
the quarter-second hand. The oscillating
movement imparted to the arbor of the auxil-
iary minute hand by the action of the spring
and stop-lever, and the guiding of said arbor
by the recessed adjustable guide, secure the
quick and reliable throwing in or out of gear
of the arbor of the auxiliary minute-hand
with the motion-transmitting mechanism of
the watch-movement, and produwce the start-
ing, stopping, and returning of the minute-
hand simultaneously with and on the same
principle as the guarter-second hand of the
timing attachment. :

Having thus described my invention, I claim
as new and desire to secure by Letters Patent—

1. In a stop-watch, the combination of the
oscillating and guided arbor of the quarter-
second hand, a gear-wheel on said arbor, an
intermediate transmitting - pinion supported
on an oscillating bridge, and a gear-wheel on
the arbor of the fourth wheel of the move-
ment, substantially as set forth,

2. In a stop-watch, the combination of the
oscillating arbor of the quarter-second hand,
a gear-wheel on said arbor, a transmitting-
pinion, a laterally-oscillating bridge support-
ing said pinion, means to adjust said bridge
in a recess of the top bridge of the movement,
and a gear-wheel on the arbor of the fourth
wheel, meshing with the intermediate pinion,
substantially as set forth.

3. In a stop-watch, the combination of the
oscillating and guided arbor of the quarter-
second hand, a gear-wheel on said arbor, a
transmitting - pinion, a laterally - oscillating
bridge supporting said pinion, a centrally-
perforated set-screw to which the bridge is
pivoted, a sleeve inclosing said set-serew and
adjustable in a recess of the top bridge, and
a gear-wheel on the arbor of the fourth wheel
of the watch-movement, substantially as set
forth.

4. In a stop-watch, the combination of
the top bridge of the mévement, having a
guide-recess, a sleeve and set-screw adjust-
able in said recess, a bridge pivoted to said

set-serew, and a pinion pivoted to an arbor of
the bridge and adapted to adjust itself to the
positions of the gear-wheels on the arbors of
the fourth wheel and of the quarter-second
hand, sabstantially as set forth.

5. In a stop-wateh, the combination of
the oscillating arbor of the quarter-seecond
hand, a top bridge having an opening through
which said arbor is passed, a recessed guide

on said top ‘bridge, and means for adjusting

said guide s0 as to control the extent of oscil-
lating motion of the arbor, substantially as
set forth, : ,

6. In g stop-watech, the combination of the
oscillating arbor of the quarter-second hand,
atop bridge having an opening through which
said arbor is passed, a recessed and slotted
guide on said top bridge, a set-serew for said
guide, and a pivoted eccentric for adjusting
said guide, substantially as set forth.

7. In a stop-watch, the combination of the
hLollow oscillating arbor of the quarter-second
hand, the ‘arbor of the split quarter-second
hand passing through said hollow arbor, a
stop-disk on the arbor of the split quarter-
second hand, a friction-brake arranged iu line
with the direction of osecillation of the arbor
of the guarter-second hand, and mechanism
for applying said brake to or removing it
from said disk, substantially as set forth.

8. The combination of the hollow oscillat-
ing arbor of the quarter-second hand, the ar-
bor of the split quarter second hand passing
through said hollow arbor, a stop-disk on the
arbor of the split quarter-second hand, a frie-
tion-brake arranged to engage the stop-disk,
a yoke-shaped guide-piece for the brake, a
gpring for meving the brake toward the stop-
disk, and a lever for removing the brakeaway
from the disk, substantially as set forsh.,

9. The combination of the arbor of the aux-
iliary minute-hand, having a shoulder at one
end, a supporting-plate having bearings for
said arbor, mechanism for oscillating said ar-
bor, a minutely-toothed gear-wheel keyed to
said arbor, and an intermediate arbor having
a gear-wheel meshing with the gear-wheel of
the minute-arbor, and a pinion located below

said gear-wheel and meshing with the center-

wheel. of the movement, substantially as set
forth.

10. The combination of the oseillating and
guided arbor of the auxiliary minute-hand
passing through an opening of the top bridge,
mechanism for oscillating the arbor, arecessed
guide for the end of said arbor, and means for
setting said gunide so as to control the extent
of oscillating motion of the minute-hand, sub-
stantially as set forth, ‘

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subseribing witnesses,

HENRY A. LUGRIN.

- Witnesses:
PavL GOEPEL,
SIDNEY MANN.
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