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'_Ta all w?wm i may concerm:
Be it known that I, HENRY A. LUGRIN of :

the city, county, and Sbate of New York, have
invented ¢er bcﬂ.n new and useful Imp rovements |
a | passed through the hollow ar bm I3 of the min-

in Stop-Watehes, of which the following is

- Specification.
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This 1nvention relates to certain 1mpr0ve
ments in the stop-wateh for which Letters Pat-
ent were granved to me heretofore, No. 243,143,
dated June 21, 1881, said improvements bemg

“designed w1th a v1ew to facilitate the working

of the quarter-second hand and split quarter-
second hand and of theauxiliary minute-hand;

andtheinvention consists, essentially, of mech-
g anism whereby the oscillatory arbor of the

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

movement. |
The invention consists, further; of an 1nter-

mediate motion-transmitting pinion between

the gear-wheels of the driving-arbor and the
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oscillating arbor of the quarter-second hand,
said pinion being supported on an osclll&tmg
and laterally-adjustable bridge, |
The invention consists, next, of an improved
brake by which the &pllt 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 suitable transmit-

ting-gearing actuated by the center wheel of | _
¢, 80 that the same has a certain play on the

the watch movemenb |
In theaccompanying drawings, Flgme 1rep-
resents a front elevation of my improved stop-

watch. Fig. 2 is a plan view of the top of the

movement. Fig. 3isadetail 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 z x, Fig.

45_

2. Fig. 4 isa vertical transverse section on
line y 9, Fig. 2, of the mechanism for actuat-

larger scale. Fig. 5 is a vertical transverse
section on line z #, Fig. 2, showing the mo-

 tion-transmitting pinion and its Oscllla,_tmg

50

bridge, also drawn on a largerscale; and Fig.

6 is a top view of Lthe recessed adjustable guide
for the arbor of the quarter-second hand and

~ the arbor of the auxiliary-minute- -hand, also
dmwn on a larger scale.

ing the auxiliary minute-hand, drawn on a

P -

tion on this support.
quarter-second hand carries at its opposite

¢, as shown in Figs. 3 and 6.

- Similar lefters of reference mmcate cone
Spondmg parts.

In the drawings, A represents the arbor of

the quarter-second hand A’, which arbor is

ute-hand B’. The arbor A of the quarter-sec-
ond hand A’ i1s also made hollow, for admit-
ting the passage of the arbor C of the split
quarter-second hand ¢/. The hollow arbor A
of the quarter-second hand A’ rests by means
of a shoulder, b, on a face shoulder or bearing,
b, of the hollow arbor B of the minute- hand

so as to be capable of a slight oseillating mo-
The arvor A of the

end—+that 18 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 motion from a mi-
nute]y-tuothed gear-wheel, D% that is keyed to
the arbor of the fourth wheel of the wateh-
movement, as shown in Fig. 2. The oscillat-
ing end of thearbor A passes through an opeu-
ing, ¢, of the top bridge, K, which opening is
large enough to per mit the free motion of the
arbor A, so that its gear-wheel D is thrown in
mesh with the intermediate bmnsmlmng pin-

ion, D',

Immedmtely above the Gpemng els ar mnged

~on thetop bridge, I, arecessed guide, ¢/, which

is attached by a screw, €, to bhe top bl"id;‘ﬁ} E,
said screw passing through a slot of the guide

Shank of sald set-screw for adjusting the guide

Justmenb of the recessed guide ¢ is accom-
plished by an eccentrie, ¢, Whlbh turns on a

pivot, €, and acts on the straight rear edge of

the gmde e By loosening the set-screw ¢’ of
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The exact ad- go

the guide ¢ and turning the eecenti ice’in one gs

or the other diréction on its pivot e, 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 quarter-second hand, as well as
for determining accurately the extent of its

‘oscillating motion, so as to prevent any lost

100

motion or slack of the same when throwing it

in or out of gear with the motion-transmitting
mechanism. The intermediate transmitting-
pinion, D', is also cut with minute-teeth, and

supported loosc,ly on an arbor, f, that 1s at-

tached to one end of a 1aterally osm].htmg |
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bridge I, which is applied by a pivot, 1/, at |

its opposite end to the centrally - perforated

set-secrew, f°, as shown in Fig. 5. The set-

serew f° screws into a sleeve, f°, which is
5 gulded by its neck ina recess, I, of the top
bridge, K, as shown in Figs. 2 and 5. The
set-screw f* and sleeve /* serve to adiust the
bridge D’ forward or backward in the recess F,
S0 as to produce thereby the exact relative po-
sition of the transmitting-pinion D’to the gear-
wheelsD*D. Theupperroanded-off end of the
pivot f of the loose 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-
nient, 16 being retained in position between
thesleeve f* of the top plateand thetop bridge,
H. Asthesupporting-bridge D’ of the pinion
D' is loosely connected with the set-screw f£?,
20 and as the pinion D’turns loosely on the pivot
J ot the oscillating bridge D? the pinion D’
adjusts 1tself readily to the positions of the
gear-wheels U D* and transmits the motion of
the gear-wheel D to the gear-wheel D, even
1t said gear-wheels should not be cut quite ac-
curately true. In my former construction of
stop-watch, shown in the Patent No. 243,143
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of June 21,1881, any inaccuracies in the shape

or cut of the gear-wheels D* D resulted in the
stopping of the quarter -second hand, owing to
the wedging in of the transmitting-pinion be-
tween sald gear-wheels. The free play thus
given to the pinion D’ by the loose bridee fa-
cilitates the intermeshing with the gear-wheels
1D 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 I)'. The support of the
pinion on the freely-moving bridge also facili-
tates 1n 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 usual stop-disk and heart-
cam, (shown in Fig. 3,) that are actuated, re-
spectively,by stop andreturn levers, which are
actuated by a double ratechet-wheel, G, in the
usual well-known manner in stop-watches, as
shown 1n Fig. 2. A spring, «, presses the ar-
bor A in the direction of the intermediate pin-
1nn, 1Y, so that as soon as the stop-lever is re-
leased the gear-wheel Disthrown in mesh with
the pinion D’ and thereby the quarter-second
hand set 1n motion. When the quarter-sec-
ond hand A’ 1s to be stopped,the stop-lever is
applied to the stop-disk, which moves the ar-
bor A sidewise againstthe tension of the Spring
@, and interrunts thereby the intermeshing of
the pinion D’ and gear-wheel D.

As the mechanisms employed for starting,
stopping, and returning the quarter-second
hand 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, sald mechanism consisting of a
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disk g.

disk, g, on the arbor C of the split quarter-
second hand, which disk is engaged at its cir-

cuwmference by a friction-brake,g’,thatisguided 70

In ways of a yoke-shaped guide-piece, ¢, at-
tached by a center serew, ¢°, to the top bridge,
K. 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 circumference of the stop-
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 ¢ and the *‘split’’
stopped,while the quarter-second hand contin-
ues its motion. When thelever ¢° 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
shownin Fig.3. Thesplit quarter-second hand
fiies 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 ¢*is adjusted
accurately in line with the arbor of the quar-
ter-second hand by means of the center screw,
g’y which acts as a pivot forthe guide-piece ¢,
and 1s rigidly elamped by the serew ¢>. The
friction-brake ¢ can thus be accurately ad-
justed in line with the arbor of the quarter-

second hand and the recess of the guidee’, or,

in other words, in line with the direetion of
oscillating motion of the arbor A. The brake
g’ follows, when applied to the disk for St.op-
ping the split by the action of its spring, the
oscillating movements of the arbors of the
quarter and split quarter second hands, and
adjustsitself to therelative position of the disk
g when the quarter-second hand is stopped.

An auxiliary minute-hand, ¥, applied to
an arbor, I, moves over an auxiliary "dial,
which is arranged symmetrically to the dial
of the second-hand on the watch-dial. The
auxiliary minute-hand I is operated by trans-
mitting-gearing from the center wheel of the
watch-movement, its arbor being supported
by a collar, 2, on the bearing of a plate, I,
attached to the bottom plate of the watech-
movement, as shown in I'ig. 4. The opposite
end of the arbor I of the minute-hand F
passes through an opening in the top bridge,
I, and 1s guided by a recessed guide, 2% in the
same mannerasthearbor of thequarter second
hand, said guide being adjusted by a pivoted
eccentrie, #°, as shown in Figs. 4 and 6.

The arbor F is adapted to be oscillated on
its bearing 7’ by the action of a spring, <,
which bears on one side of the same, and the
action of a stop-lever, 7, that is actuated by
the double ratchet-wheel G. (Shown in Figs.
2 and 4.) A minutely-toothed gear-wheel, &,
on the arbor If 1s thrown into mesh with a
transmitting gear-wheel, 7', keyed to an inter-
mediate arbor, I, said gear-wheel i* being
also minutely toothed. The intermediate
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fubm ™, is 511pp0rted in bearings of the bot set-sm"ew, and a pinlon pivoted to an arbor of
tom phte of the movement, and_ of the top | the bridge and adapted to adjust itself to the
bridge, I, and receives continuous rotary mo- | positions of the gear-wheels on the arbors of
tion by a pinion, ¢°, from the center wheel, @ the fourth wheel and of the quarter-second =g
5 as shown in Fig. 4. When the stop-lever ¢ 13_ hand, sabstantially as set forth.
released from Lhe stop-disk, ', the arbor Fis | 5. In a stop - wateh, the combination of
oscillated by the actmn of the spring 4, the oscillating arbor of the quarter-second
whereby the gear-wheel 7° is thrown mbo mesh | hand, a top bridge having an opening through
with the transrmbtmg gear - wheel %, and Whlch sald arbor 18 passed, a recessed gmde 75
- tc thereby motion imparted to the auxlhmy on said top bridge, and means for adjusting
minute-hand. This is accomplished simul- | said guide so as to conérol the extent of oseil-
‘taneously with the starting of the quarter- | lating motion of the arbor, substantially as
second hand, as both are operated by the | set forth. |
same double mtchet wheel, G. The stopping, | 6. In a stop- W&t@h the combination of the 8o
15 of the minute-hand is also accomplmhed by. oscillating arbor of the quarter-second hand,
~ the action of the stop-lever ¢’ and stop-disk ¢' | atop bridge havmg an opening through which
simultaneously with the stopping of the quar- 1 said albar 18 passed, a recessed aud slotted
ter-second hand, while it ifs, returned to the | gnide on said top bridge, a set-serew for said
starting-point by a lever, ¢, heart cam ¢, and | guide, and a pivoted eccentric for adgasbmg 85
20 double ratchet-wheel Snnultaneously with | said guide, substantially as set forth. -
the quarter-second hand. The oscillating ]| 7. In a stop-wateh, the combination of the

movement imparted to the arbor of the auxil- | hollow oscillating arbor of the quarter-second
iary minnte hand by the action of the spring | hand, the arbor of the split quarter-second |
and stop-lever, and the guiding of said arbor hand passing through said hollow arbor, a go
25 by the vecessed ELCUHSL’Ible gmde secure the | stop-disk on the arbor of the split quartex-
quick and reliable throwing in or out of gear | second hand, a frietion-brake arranged in line
of the arbor of the auxiliary minute-hand | with the dlrecblon of oscillation of the arbor
with the motion-transmitting mechanism of | of the quarter-second hand, and mechanism
the watch-movement, and produce the start- | for applylng said brake to or removing it 05
30 1ng, stopping, and retuming of the minute- | from said disk, substantially as set forth.
hand mmult&neously with and on the same | 8. The combination of the hollow oscillat-
principle as the quarter-second hand Of the | ing arbor of the guarter-second hand, the ar-
- timing attachment. - | bor of the split quarter second hand passing
Havmg thus deseribed mymventmn Iclmm through sald hollow arbor, a stop-disk on the 1oc
35 asnew and desire to secure by Letters Patent— | arbor of the split quarter- second band, a frie-
1. In a stop-watch, the combination of the | tion-brake arranged to engage the St{)p disk,
- oscillating and ﬂuided arbor of the quarter- | a }OLG Sh‘bped gmde -plece for the brake, a
second hemd a gear-wheel on said arbor, an | spring for moving the brake toward the stt:}p-
intermediate tx&nsmwbmg pinion supp(}lted_ disk, and a lever for removing the brake aw&y 105
40 on an osciliating bridge, and a gear-wheel on -fmm the disk, substantially as set forth. |
- the arbor of Lhe fourth wheel of the move- | 9. The combination of the arbor of the aux-
ment, substantially as set forth. 111 ary minute-hand, having a shoulder at one
2. In a stop-watch, the combination of the | end, a supporting- phte having bearings for
osmlhtm o arbor of Lhe quarter-second hand, Sdlﬂ arbor, mechanism for Osmllatmsr sald ar- rio
A5 & gear- wheel on said arbor, a tmnssmlttmg bor, a mmuteh toothed gear-wheel keyed to
pinion, a laterally- osullatmg bridge support- | said arbor, and an intermediate arbor having
ing said pinion, means to adjush said bridge | a gear- wheel meshing with the gear-wheel of
~1in a recess of the top bridge of the m@vemeut the minute-arbor, and a pinion located below
and a gear-wheel on the arbor of the fourth said gear-wheel and meshing with the center- r1g
5o wheel, meshmﬂ with the intermediate pmmn | wheel. of the movement, gubst&ntmhy as seb
uubﬁtantmlly as set forth. - | forth. |
S. In a stop-watch, the combination of the 10. The combination of the @sellhtmw and 4
oscillating and gwded arbor of the quarter- | guided arbor of the auxiliary minute- hand -
second hand a gear-wheel on said arbor, a | passing through an opening of the top bridge, 120
55 transmitting - pinion, a laterally - osullalmg mechanism for oscillating the arbor, arecessed
- bridge Snppmtmg sald pinion, a centr ally- | guide for the end of said arbor, and means for
| peliomwd set-serew to which the bridge is | setting said gmde s0 as to mntml the extent
pivoted, a sleeve inclosing said set-serew “and | of oscillating motion of the minute- -hand, sub-
adjustable in a recess of the top bridge, and | stantially as st forth. 125
60 a gear-wheel on the arbor of the fourth wheel | 1In testimony that I claim the foregoing as
of the watch-movement, substantially as set | my invention I have signed my name in pres-

forth. | ence (}f two sabscmbmg witnesses.
4. Tn a ‘stop - wateh, the combination of | | HLNBY A. LUGRIN.,
- the top bridge of Lhe movement, having a LWVitnesSes: o
65 guide-recess, a sleeve and set- screw adjuast- : PAULLGOEPEL,

able in said recess, a bridge pwoted to said |- SIDNEY MANN.
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