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UNITED STATES

MARTIN FISCHER,

PATENT OFFICE.

OF ZURICH, SWITZERLAND.

REPEATING WATCH.

SPECIFICATION forming part of Letters Patent No. 584,681, dated June 15, 189Y7.

Application filed Beptember 4, 1856, Serial No. 604,340,

(No model.) Patented in Switzerland March

5, 1895, No. 10,062} in

France March 29, 1895, No. 246,216, and in Germany April 7, 1895, No, 84,348,

To all whonv 16 ety ConRCenr:
Beit known that I, MARTIN IFISCHER, a cit1-

zen of the Republie of Switzerland, residing

at Zurich, in the Republic of Switzevland,
have invented certain new and useful Im-
provements in Repeating Watches, (this in-
vention being already partly patented in Swit-
zerland, No. 10,062, dated March o, 1395; 1n
Germany, No. 84,843, dated April 7,1395, and
in France, No. 246,216, dated March 29, 1895,)
of which the following 1s a specification.

My invention relates to repeating watches,
and has for its object the simplification of
the striking mechanism by which all sliding
pieces, levers, and other attachments to the
case are done away with, the number of the
parts greatly reduced, and the necessity of a
regulating-train for the racks dispensed with,
also to simplify the construction of the sur-
prise, all of which mechanisms I am enabled
to operate by the depression of the stem and
crown of a stem-winding watch without in
the least impairing the operation of these
pieces, or, if attached to a key-winding watch,

by placing a suitable push-button in a perfo-

ration in the case.

My mechanism is compact, requiring no
coil-springsinits operation,noso-called ** gov-
erning mechanism,” is easily placed on any
movement, while the simplicity of its con-
struction does not require the parts to be so
accurately made as those manufactured at
present, and it is applicable alike to Swiss or
American watches, hand or machine made,
requires no special construction of the time
mechanism, and, above all, when placed on
the rack-plate can be seen and examined, or,
if required, removed from the watch without
taking the time-movement apart or even tak-
ing the movement from the case.

Refeumn to the drawings illustrating my
invention,in which similar reference- symbols

refer to like parts, Figure 1 shows the repeat-

ing mechanism in normal position, locked—
1.e., before set in motion forstriking. If1g. 2
shows the same unlocked, the crown pulled
out and readyv to strike. Ifigs. 3 and 4 are
sections showing snails and star-wheels 1n
elevation. Iigs. 5 and 6 show the surprise-
operating Sprmﬂ [, the star-wheel, and snails
in end and side elevation. Fig. 7 shows the
snails and star-wheels in section.

The main or hammer lever is in the form

of a yoke and a lever of the first class, hav-
1ng aslot 1 in 1ts right arm, in which is piv-
oted by means of tlre pin b a trip or pawl z,
having a triangular noteh z' in its tail. The
left arm of Lhe volke 1s Slmply a hearimg for
the detent or locking-lever P2, which is a lever
of the second class.

The main lever I3 is fulerumed at X on the
end of a screw screwed into the plate from
below, and between the fulerum and its left
end carries a pin 7, that projects through a
slot ¢’ in the plate (thereby limiting the move-
ment of the lever in one direction) into a
oroove in the stem, prevents the stem from
being withdrawn, and likewise limits the out-
ward movement thereof, at the same time
leaving the stem free to turn on its axis. A
shouldel on the bottom of the stem, abutting
against the lower edge of the hole ¢ cut in the
plate,limits theinward movement of the crown
and stem, and consequently of the lever 1.

A right-angle motor-spring & serves the
double function of exerting an outward pres-
sure on the lever I3 with its knee and, when
sald lever 1s depressed by pressure on the
crown 2 by means of its short leg, of operat-
ing the hour and fractional-hour racks di-
1(3(31]1}? beneath 1t.

Theracks R and T, here shown as hour and
quarter-hourracks whose serrated faces 2 di-
rectly beneath the free end of the operating-
spring G have a common pivot-serew 1 he-
low the center of the wateh and between the
ends, on one side are provided with the usual
fingers 1 and ¢ for contacting with the snails
and on the othersidehave segmental friction
or brake surfaces o, whose centers are at 4
and are of a slightly-different radius. These
braking-surfaces o, the one on the hour-rack
R having the greater radius, as this rack is
the first to beoperated, terminate at the edge
of a noteh 3 3 for the reception of a dotentm
locking pa.wl .

The hour-rack R has twelve teeth ab @, one
for each hour, which can be made quite
coarse, and is provided with an arm that pro-
jects over the center of the watch, that car-
ries a pin s, that CNZAgEs a g 111(11110 -Spring It

for guiding the trip z, and at 1ts pwot@d end
has a %110111{161‘ against which bears an en-
gaging spring 7 forsnapping the racksagainst
the liour-snail.

The quarter-hour rack T has four teeth at
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x, lies behind the hour-rack, and at its piv-
oted end i provided with a short circular
arm 4, that acts as a cam against a spring-
carrier N, pivoted within the arm 4 at n, hav-
ing a spring extension/! for operating the sur-
prise and a shoulder for the reception of a
spring 7, which spring, through the action of
the piece n on the arm 4, serves to snap the
quarter-rack against its snail.

The detent or locking lever I? is pivoted at
one end, and at the other bears on the left
arm of the main lever I3, and integral there-
with 1s the deient or locking pﬂ,wl 1, whose
cnd acts as a brake upon the surfaces 0, as
soon as the racks are unlocked , by lifting the
pawl « from the notch 3. A spring p, the
strongest one in the repeating mechanism,

serves to pressthe pawlw with suficient force

to bralke the racksagainst the surfaces o and
snap the same in its notch 3

T'he hammers II" and I’ have at theirends
noges Il and K, of unequal length, that are
tripped by the nose of the Dmﬂ or trip z at

cach depression of the erown 2 and are made
to strike the bells 5, by means of suitable
springs 6, after bemg released from the nose
of the pawl z.

1he attachment to the snails, so called a
“surprise,” is compact and strong, and de-
pends for its action on the radial distance be-
tween the first and last step on the quarter-
hour snail, and causes no loss of power to the
time-movement.

Thesleeve 7 on the quarter-snail M, which
has four steps, fits the minute-shaft 8, and
the hour-snail J, having connected to it or
not, as desired, the star-wheel 1.,1s provided
with a sleeve ‘) on which the hour-hand is
placed in the usual manner.

The hour-snail, and consequently the hour-
hand, are 00&1@& to the minute-pinion 10 by
theusual 1‘*educnw -gear. 'Thepinion of wheel
11 meshes with Lhe amr- wheel L, the teeth of
both of these engaging wheels being very
coarse withmuch free play between Lhem, and
instead of driving the hour-wheel L by means
ol the 10(111011‘1n—1:)1111011 Tdrive it by means of
friction between it and the sleeve 7, and, as
shown in the drawings, also by the stirrup-
spring O, frictionally placed on the shaft 8
between Lhe two hands and attached to the
hour-hand, which is attached to the hour-
sleeve In the usual way.

The spring [ engages the teeth of the star-
wheel L., its free end passing close to the
quarter-snail, so as not to interfere with the
rotation of the latter. It is evident that in
place of the stirrup-spring O other simple
means for driving the hour- snail may be em-
ployed—as, for msmnee, 2 spring-acting on
the star-wheel and thereby moving the hour-
snall.

The operation of the mechanism is as fol-
lows: The parts being locked or in their nor-
mal position, as shown in Ifig. 1, and we wigh

to repeat the time shown by the hands, say
0.4, the crown 2

with its attached stem is

pulled out, (the parts assuming the position
shown in Fig. 2,) being limited inits outward
movement by the pin 2 in the noteh @' of the
plate, which pin connects the stem with the
main or hammer lever I3, the left end of said
lever being lifted while the right end is de-
pressed, the nose of the pawl z swinging back
and riding over the nose 11 of the hammer IT',
while simultanceously the lever I’ is lif Lul
against the stress of its spring p, the detent-
pawl w withdrawn from the notches 5 of the
racks, said racks snapped against theirsnails
under the stress of theirsprings /7, the spring
[ brought intoengagementwith the star-wheel
I, and the guide-spring ¥, being also released,
1s sprung to the right. The mechanism is
now ready tosound the first stroke of the hour,
to do which the crown is depressed, and with
1t the hammer-lever I3 and its right-angle
spring G, the nose of the pawlortrip zstrikes
the longer nose H of the hour-hammer, trips
16, and causes 1t to strike, while the free end
of the spring G engages the teeth x of the
hour-rack and moves it back the distance of
one tooth. 'T'he hour-rack is hcld in its new
postition by the {riction of the pawl 2 on its
braking-surface o and the crown-stem and
"1.21,11111161 -lever I3 are lifted by the spring G.
The said spring G being under tension lifts
the crown and its stem Lo 1ts outer postition
ready for another depression, when thecrown
18 again depressed for the second hour-strolke,
and so on until the hour has been struck,
when the hour-rack will have been retarncd
to 1ts normal position, the pawlw falling from
the brake-surface of the hounr-rack and into
1ts noteh 3 and resting on the brake-surfaco
of the quarter-rack, which up to this time has
not been moved. The pinsin the arm of the
hour-rack has now engaged the guide-spring
I and drawn it back somewhat, thus elevat-
Ing its end. This elevation of the spring I,
the end of which engages the triangular notch
z' of the trip or pawl z, tends to lower the
nose of said pawl, so that it can engage both
hammer-noses IT and K. The next duprec_;-
sion of the crown causes the nose of the pawl
z to trip both hammers 11" and K’ and strike
adouble-toned quarter-stroke,oncof the ham-
mers, I¥', falling first, on acecountof its shorter
nose I. The quarter-rack T is shoved baclk
the distance of one tooth and held inits new
position by the frietion of the pawl u on the
surtace o. Its tail, by engaging the niece N,
gradually disengagesthesurprise mechanism,
and the lever B, erown, and stem are again
pushed out by the spring G. At the end of
the last quarter-stroke the pawl « falls com-
pletely into the notches 3, the spring [ is dis-
engaged from the star-wheel,and the partsare
again in the position shown in Ifig, I—normal.
Lhe surprise, consisting of the s:im-—xvheel 1.
and spring [, operates as follmx : The quar-
ter-rack I bemn the first to be ch%enmﬂed
from the pawl u throws the spring- Tever
into engagement with the stav-wheel I, by
means of 1Lfs tall 4 and turns it backward,
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in the minute-axis,is turned baclkward,
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If the time is fifty-nineminutes of seven, for
imstance, then Lhe. hour-snail has been for
several minutes in a position to cause seven
o’clock to be struck, but the spring/, turning
the star-wheel 1., which is carried to its posi-
tion by the friction of the stirrup-spring O
car-
rying with it the hour-snaill J, so that the
finger » of the hour-rack falls on the sixth
step of the hour-snail. When the hour Is
completed, if it is desirved to strike the hour,
the racks are released, as above described,
as the quarter-rack falls on the zero-step of
the quarter-snail, (that 18 held cut of range
of the end of the spring G,) so that as soon as
the hour is struck the pawl w falls com-
pletely intothe notches 3, the spring { cannot
be made to engage the star-w heel, and the
hour-rack falls securely on the &’Lep of the
new hour—seven o’clock.

Instead of striking only houis and guarter-
hours other fractions of an hour may be sub-
stituted or added, as desired, the punelplﬂ
of operation remaining the Same

Having thus desenbed my invention, what
I claim asnew therein, and desire to secure by
Letters Patent, 1s—

1. Inawatch repeating mechanism, a stem
having a limited back-and-forth motion, in
combination with a lever of the first class, a
trip or pawl onone arm thereof, hammers ca-
pable of being tripped thereby, and a spring-
actuated deteut lever engaging
arm, hour and {r fmtloiml 110111 racks nor-
mally held by the detent-lever, a snail for

£

the other

cach of said racks a surprise mechanism op-

cerated by one of the racks and a spring 1n
contact with one of the arms of said lever of
the first class, its free end capable of engag-
ing the serrated face of said racks to return
them to their normal position, substantially
as described.

In a stem-winding wateh, a repeating
mechanism comprising a crown and stem, a
groove in sald stem, and a shoulder on the
end thereof engaging the edge of a recess 1n
the plate to 111111t its mwmd movement, 1n
combination with a lever of the first Llassj a
pin in one arm of said lever projecting imnto
the groove 1n the stem and limiting the out-
W md movement of both stem ﬂ]ld lever by
engaging a notch In the upper part of the

| afmemenhoned recess, a spring-actuated de-

tent-lever bearing on one end of the lever of

the first class, a brake-pawl integral with the
detent-lever, hour and fractional-hour racks,
snalls therefor, and a striking mechanism
operated by apawl on the other end of the
lever of the first class, substantially as de-
se1ibed

. In a repeating wateh, a striking mech-
anism comprising a spring-actuated lever of

the first class, a trip or pawl 1n one arm there-
of, a triangular noteh in said pawl, in com-
bination with means for causing the depres-

‘5651

Cd

sion of one arm of said lever, means for reg-
ulating the position of the pawl or trip on 1ts
axis, and pivoted hammers having ends ol
unequal length tripped by said pawl fo cause
them to strike the bells, substantially as de-
seribed.

4, In a repeating mechanism for watches,
in combination with snails having concentric
bearings, rackshaving a common pivot and of
different radii adapted to engage said snails,
a brake-surface on said racks terminating
in a noteh, and a detent-pawl adapted to en-
oage the brake-surfaces and notches succes-
sively and hold the racks in normal position
after repeating, substantially as described.

5. In a repeating mechanism for watches,
a fractional-hour snail carried on the minute-
arbor together with the hour-snail and star-
wheel; in ecomDbination with a pinion on the
minute-arbor, a reducing-wheel carrying a
small star-pinion in gear with said minute-
pinion, said star-pinion limiting the forward-
and-baclkward movement of the star-whecl

and hour-snail, substantially as set forth.

6. In a surprise for repeating watches, a
star-wheel in combination with a spring
thrown into engagement therewith by one of
the racks and eflpf.uble of moving the same
backward, means for holding it in engage-
mentwith the star-wheeland returningitand
the star-wheel to correct position, substan-
tially as described.

7. In a repeating mechanism for watches,
aminute-axis, afractional-hoursnail thereon,
a star-wheel and sleeve loosely mounted on
said snail, an hour-hand mounted on said
sleeve, a spring frictionally conneeting the
hour-hand with the minute-axis whereby the
hour mechanism 18 driven, and a reducing-
pinion in engagement with said star-wheel
for limiting the velocity of revolution of the
hour mechanism, substantially as described.

3. The combination with a repeating mech-
anism for watches and a locking device for
locking such mechanism out of operation; ol
a crown connected with the locking device
and adapted when pulled out to move such
device to release the repeating mechanism.

). In a surprise mechanism, hour and frae-
tional-hour snailsfrictionally mounted on the
minute-arbor, a star-wheel on the hour-snail,
means for limiting the movement of the hour-
snall and star-wheel, and means operated by
the fractional-hour rack to turn the hour-
snail in a reverse direction when time 18 re-
peated near the end of an hour, substantially
as set forth.

In testimony whereof 1 hereunto sign my
name, 1n the presence of two subseribing wit-
nesses, this 25th day of July, 1896.

MARTIN FISCHIER.

T\?’itHCS%Cm
AUGUST FISCHER,
(. FIEDL.ER. |
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