(No Model.) - o ' 2-She.ets-—Sheet 1.
L. HEUER.

- - REPEATING WATCH, - -
No. 411,148, ~ TPatented Sept. 17, 1889.

e W

! /IR LT TSR N : , i
LU SN L1 el 11 T T (Y70 F (DT AR en T

A"
- NS i i il
} i S——— l_‘g AR ] Y Y5

LI HIZE s limffmmimv'umd b i
Lo N Wﬁﬁiﬁm\wmmwmw&\mwgm.m_m e i N

| - _: _‘_.H,‘}'F";r'ii[i'-? ~Le
= [l zE:I-.I | P

M
NN NN

-
—T - .

o B A —— .

A

B s

-

I
. |! l
ll I

1

[

INVENTOR

- e
- ‘II., Hf -
~ ™
-t P
- F . iy .
- w - h | "o
- B A,
rd N . :

¥z measn Hests ﬁ%

ATTORNEYS.

N. PETERS, Photo-Lithogropher. Washingion, D. C.

.




(No Model.) 9 Sheets—Sheet 2.

E. HEUER.
REPEATING WATCH. -
- Patented Sept. 17, 1889.

No. 411,148,

. , . T I 2 _
'. B TNESSES : p= =~ e ' ) 7 INVENTOR
éfﬁ 7037 sl fmmmm ' f o Cobard Hfaiians
T Brutsi , o
ATTORNEY S

N. PETERS, Photo-Lithographer. Washington, 0. C.




- UnrTtep STATES PATENT OFFICE.

10

20

- 30

35

40

13

50

EDOUARD HEUER, OI' BIENNE, SWITZERLAND.

REPEATING-WATCH.

SPECIFIGAT_'ION ferining part of Letters Patent No. 411,148, dated September 17, 1889. o
Application filed February 6, 1389,  Serial No. 298,828, (No model.) ~ Patented in France October 17, 1882, Xo, 199,640 in

England November 14, 1888, No. 16,5619, and in Switzerland November 15,1888, No. 9,

To all whom it may concern: - .

Be it known that I, EDOUARD IIEUER, of

Bienne, Switzerland, have invented an Im-

proved Repeating-Watch, (for which I have

obtained Letters Patent as follows: Ifrance,

for fifteen years, No. 192,640, dated October
17, 1888; England, for fourteen jyears, No.
16,519, dated November 14, 18883, and Switzer-:
land, for fifteen years, No. 9, dated Novem-:
ber 15, 1888,) of which the following is a:

specification.

fully hereinafter set forth.

ing drawings, forming
tion, in which—

cross-section on the line ¢ ¢, Iig. 1.

view of the pinion for actuating said let-oft
lever. Tig. 6 is a detail of the hammer-actu-
ating devices. I
oreatly exaggerated, of parts shown in Fig. 1.

Fig. § is asimilar view to Fig. 3, on a greatly-

exacgerated scale; and Fig. 9 isa view of part

‘shownin Fig. 2,0ona greatly-exaggerated scale.
In the accompanying drawings, the letter A~
represents a wateh-movement frame, which
may be of suitable construction, and B is the

winding-stem. | | | L
The movement or mechanism for driving
the hands and the spring for actuating the
repeater parts are not shown in the draw-
ings, as any suitable movement or driving-

cear may be used; but 1 pretfer that therebe

two springs to be wound up at the same time
by the winding-stem B, one of said springs
being used to actuate the part of the move-

ment for turning the hands and the other of

such springs to be used for actuating the
mechanism of my repeater improvements.

Fig. 7 is a detail plan view,

unlock the said teeth.

-

—

The spring for actuating the repeater 1m-
provements is connected by suitable gearing

with a pinion or wheel «, (see Fig. 2,) which

wheel ig suitably journaled in the movement

and connected with the repeater mechanism,

as hereinatter shown.

D is the minute-hand arbor, that carries a
cannon-pinion b, which gears with a toothed
wheel d, suitably journaled on the plate K of
the watch-movement. The toothed wheel-d

| ‘| gears with a pinion e, journaled on the plate

“The object of my invention is to produce a’
repeating or striking wateh which shall be
simple in construction; and the invention:
consists in the details of improvement and:
the combinations of parts that will be more

E, which pinion or the arbor of said pinion

carries a projecting lug 7, that is beveled on

its under side at ¢, as shown in Ifig. 5. T'he
pinion e is adapted to make four revolutions
in one hour. The lug f or the bevel g on

beveled edge or projection /v on a lever If,

that is hung on the plate E by a pivot ¢, sup-
o - | ported in suitable bearings on the plate L.
Iigure 1 is a face view, on an exaggerated
scale, of a wateh-movement, showing my im-
provements as applied thereto. Fig. 21is a
Fig. 318
a detail reversed face view of a portion of the
side of the wateh, (opposite to that shown in
Fig. 1,) showing the hammers forstriking the
“oony or spring. Fig. 4 is a detail view of the
let-off lever. Fig. 5 is a detail perspective

As the pinion e rotates and 1ts lug f engages
the incline /v on the lever If, the outer end of
said lever will be depressed thereby and the
other end 7 of said lever raised. The end)
of the lever K reaches near to the arbor { of
the pinion or wheel ¢, and said end of said
lever is situated between a pinton m, secured
to a sleeve g, hung loosely on the arbor/, and
a finger or cam G, that 1s secured to said
sleeve.
the arbor [, and is provided with a sleeve n,
that carries a number of ratchet-teeth o.

These teeth o are adapted to engage similar

teeth p on the sleeve ¢, so that when the teeth

0 p are in contact the revolution ot the pinion

or wheel ¢ will turn the sleeve g, and thereby
the pinion m and finger or cam (; but when

said teeth are disengaged thesleeve ¢ and its

connected parts are free to be turned inde-
nendently of the wheel @. The teeth o p are
disengaged by the raising of the end j of the
lever If, which, coming under the finger or
cam G, lifts said cam and its sleeve ¢, so as to
The end 7 of said
lever is raised when the luag fon the pinion
e engages the incline i near the opposite end
of the lever I and depresses the latter end of
said lever. Normally the outer end of the

lever It is raised and the end 7 lowered by a

spring sp, as shown in Fig. 2. Said lever I
may be actuated also by alever r, that 1s

The toothed wheel ¢ 1s secured to
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| said lug is adapted to engage an incline or
Reference is to be had to the accompany-
part of this specifica-

75

30

ole

95

100




10

20

30

35

40

45

5o

55

P

sleeve ¢, and is actuated thereby.

hung at 7° on the plate E, and atits opposite
end 18 beveled at s, IFig. 2, and adapted toen-
gage a bevel ¢ on the outer end of the lever
I, whereby as the lever r is pressed against
the outer end of the lever F said end of said
lever F will be depressed. The lever + car-
ries a projecting shank wu, that passes through
the frame A, and is adapted to be engaged
by the finger of the user for the purpose of
actunating the lever I.

H 1s a toothed sector, that is secured to the
T'he sector
H preferably has twelve teeth for indicating
thehours of the day. The teeth of said sec-
tor are adapted to engage a tooth v, that is
carried by a segment v, loosely hung on
the arbor I of a hammer J. The hammer J
is adapted to strike a gong-spring I, that is
coiled around the movement and carried
thereby. One edge of the segment w is
adapted to engage a pin M, that is carried by
the hammer J, and that extends parallel to
the harbor I of said hammer and passes
through a slot ¢° in the plate E, whereby as
each tooth of the sector H contacts the tooth
v of the segment w it will cause the edge of
sald segment to press upon the pin M of the
hammer J and move said hammer from the
gong-spring L, and assaid tooth v is released
by the onward movement of the toothed sec-

tor the parts will be free to move, whereby a

spring % that presses upon the pin M, will
throw the hammer against the gong-spring L,
to sound the same. These movements are
given each time a tooth of the sector H en-
gages the tooth v of the segment w. By this
means the hours of the day can be indicated
by a stroke of the hammer J. When it is
twelve o’clock, the twelve teeth of the sector
H will successively engage the tooth v and
cause 1t to give twelve strokes to the hammer
J; but when any other hour of the day ar-
rives—say, for instance, six or three o’clock—
only six or three teeth of the sector H will en-

‘counter the tooth v, giving but six or three

strokes, as the case may be. -

In order that the requisite number of teeth
on the sector H will be presented to the tooth
v for the proper hour of the day, the pinion

m on the sleeve g is geared with a toothed

sector d*, that is carried by a lever N, that is
hung on the plate E. Thelever N or the sec-
tor d* carries a projection €* that is adapted
to engage a snall-cam O, that is hung on the

plate E. The snail-cam O has twelve projee-
tions or teeth f% upon which the projection

¢’ is adapted to rest. Each tooth 72 on the

“snail-cam O is at a different distance from

- 60

the pivot of said cam than the next tooth; or,
in other words, the circumference of the snail-
cam 18 made of twelve differént planes, so

that when the projection e? rests upon the

third plane /% the segment ¢® will have turned

the pinion m sufficiently far to bring three
teeth of the sector H in position for actuat-

ing the tooth v three strokes, theieby indicat-

' Fig. 1.

411,148

The snail-cam O is turned by con-
nection with the arbor D (not shown) the
distance of one plane f*each hour, so that by
the next hour the cam will have turned to
bring the plane f? (representing four o’clock)
in line with the projection €% so that said
projection may pass slightly nearer to the
pivot of the cam O, thereby turning the pin-

lon m & certain distance farther, and bring- .

ing another tooth (or, say, four teeth of the
sector H) into position for actuating the
tooth v to actuate the hammerdJ. This turn-
ing of the snail-cam is kept up each hour un-
til the plane f* nearest the pivot of the cam
comes 1n line with the projection ¢*, whereby

70

75
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the segment d* has been moved to its fullest

extent, thereby bringing the twelve teeth of
the sector H in line in position to actuate the
tooth v twelve times to indicate twelve o’clock.
The snail-cam O is rigidly connected with a
star-wheel P or the like, that is actuated by
a pin or other suitable means carried by the
minute-arbor D, so as to move the star-wheel

the distance of one tooth or one plane f* at

cach hour. As the sector H is being turned
to actuate the tooth v, the pinion m, turning
with the sector, moves the segment d* in the
direction of the arrow, Fig. 1, and against the
tension of a spring ¢* that bears against a
pin /* on the lever N, as shown. As soon as

95

the end 7 of the lever F israised to disengage

the cluteh o p, the spring ¢° acting on the le-
ver N, turns said lever in the reverse direc-
tion of the arrow, thereby returning the sec-

tor H to its normal position through the me-

dium of the segment-rack d*® and pinion m,
ready for another forward movement to actu-
ate the finger . -

The quarter-hour and half-hour are indi-
cated by the strokes of the hammers as fol-
lows: On the arbor [ of the hammer J, above
the segmentw, is a sleeve R, that has a tooth
%, similar to the tooth v. The sleeve R also
has a projection y? (see Fig. 6,) that is adapted
to engage the pin M of the hammerJ to move
sald pin through its slot ¢®in manner similar
to 1ts movement- by the segment w. The
sleeve R also carries a projection %, (see Fig.
6,) that is pressed upon by a spring m?, so as
to hold the tooth ¢*in its proper position.
The spring m*is also adapted to engage a pin
n* on the segment 10, 50 as to hold the edge
of said segment in proper position with rela-
tionto the pin M. The tooth +* is adapted to
engage three teeth 0° on the edge of a ring-
shaped lever S, that is suitably hung on the
plate K. On the inner edge of the ring-shaped
lever S 1s a projection T, that is adapted to

‘be engaged by the cam or finger G, so as to

move the teeth o° of the lever S into engage-
ment with the tooth % at the proper moment,
50 that by turning the sleeve R the projec-
tion 7%, Fig. 6, will encounter the pin M and
thereby move the hammer J. As the tooth
1*slips off its corresponding tooth 0% the ham-
mer J will be released, and thereby be per-

ing three o’clock. This is shown clearly in | mitted to strike the gong-spring 1. to sound
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pin ¢° on the lever S, moves said lever so as
to carry the teeth 0 away from the tooth ¢
and in position for engaging said teeth. The
lever S algo carries three teeth 72 similar to
the teeth o° which teeth are adapted to en-

gage a tooth s*, carried by a sleeve 2, that is

hung on the plate E. The sleeve f* carries a
pro;]ectmn 0% that is adapted to engage a pin
T% that proj ects throu gh a slot ¢*in the plate

L, and 1s carried by a hammer U, similar to

the hammer J. The arbor V of the hammer
U is journaled in the plate E. A spring d'
presses against the pin T* and holds it in con-
tact with the projection b,

A spring o°, bearing against
a shoulder of the sleeve #°, serves fo bring

said sleeve back to its 1101‘111&1 position a,fter'

each stroke of the hammer U.
The movement of the lever S is renulated

so that the quarter and half hours shall be
properly indicated as follows: ¢! is a-pre-
jection on the lever S, that comes against a

cam or quarter-snail Y, that is carried by the
minute-arbor D, as shown in Fig. 1. The

éam or quarter-snail Y has its circumference |

made 1n four different planes, each of which

is at a different distance from the pivot or
The cam or quarter-snail Y acts
with the projection ¢'° and the lever S simi-
~larly to the cam O and the projection e?on
the lever N—that i1s to say, as the arbor D
makes each quarter-revolution a different
plane on the cam Y will be presented to the

arbor 1,

projection o', thereby moving the lever S and
causing one or more teeth e 7 to be pre-

sented to the teeth 7* &% according as the one-
quarter, half, and three- qua,rter

are to be

struck. DBetween one and fourteen minutes

after every hour—that is, before the first |
quarter is due—the projection a' on the le-

ver 5 does not rest on the cam or quarter-
snail Y, but on the surprise, which is a similar

piece to Y, under the cam Y, and pl‘eYPlltS
“The surprise is

the quarters striking at all.
actuated every 110111‘ by a pin on the star-

wheel P. When the projection ¢! is resting

on the surprise and the quarters unable to
strike, the teeth 7* and s*and o® and +?
diseng med -

The poutmn of the parts is such that after
the teeth of the sector I have actuated the
hammer J to indicate the full hours the cam
(z will engage the pr oj ection T and move the
lever S, the1eby cau&mw the first tooth 7° to
actuate the tooth 2 and the first tooth o® the
tooth 7%, and to make both hammers J and U
strike their respective gongs nearly simulta-
neously, producing a double sound for the
first quarter-hour. If the cam G moves far-
ther on, the half-hour will be indicated by the

- like action of the second tooth o0* and 7%, and

‘then the three-quarter 110111‘ will be indicated

by the third tooth 0° and 7. After one hour
and the fractions thereof havebeenindicated,
and just before the next hour is to be 111L11-_~

A Sprmg Pp°, by pressing against a |

brings the lower plane

- The hammer U
18 adapted to engage a gong-spring X, similar
-to the spring L.

are

moving.

cated by the hammer J, the snail-cam O will

be turned the distance of one tooth, which
= in line with the
projection e, so that an additional tooth on
the sector H may engage the tooth v to indi-

cate the next hour.
indicated, the finger or cam G will contact the
pmwctwn T and move the lever Stoindicate
the fractions of the hour, as before stated.
Any time that it is desired to cause the watch
to repeat, the projection w is pressed by the

finger, which will depress the end ¢ of the le-

ver F and raise the end 7 of said lever, there-
by diseng &ﬂmﬂ the eluteh o p and per mlttmﬂ

“the spring ¢* to return the sector 1 and le-

ver I to their original positions, when, on re-

leasing such pressure,*the parts will start and
indicate the time of day by striking.

In order to stop the movement Of the train
that actuates the striking mechanism while
the eluteh o p is disengag ed, alever A®is hung
at e* on the plate E one end of said lever
resting upon the lever If, while the opposite
end of sald lever comes under the escape-
ment-wheel /* of the striking-train.

capement-wheel f* is eonneeted by suitable
gearing with the moving train, and it is pro-
vided with an anchor ¢*, that permits the es-

capement-wheel to move in proper time.
end of the lever A?is kept in contact with
the lever If by aspring /i*.  The normal posi-
tion of the lever A® is out of engagement
with the escapement-wheel 7#; but When the
lever IF is depressed the end Of the lever A®
in contact therewith is also depressed, while

‘the opposite end of the lever A*is forced by
the spring A*into contact with the escape-

ment-wheel %, and thereby said wheel is
stopped, and thus the.pre%sme on the pinion
or wheel ¢ by the mainspring of the train
18 counteracted while the clutch o p is dis-
engaged; but when the parts are permitted
to regain their normal position—that is, when
the cluteh comes together again—the lever A?

releases the escapement-wheel /* and per--

mits the train to run to cause the watch to
strike. As the pinion erotates once in every
qumtel -hour, the lever ¥ will be depressed
to disengage the clutch o p once in every
quarter-hom thereby returning the sector H
to its normal position four timesin every hour.

In order to prevent the striking mechanism
from operating while the hands are being set,
the hand-setting lever-spring A* is adapted
to engage a projection a' on a lever 0% that is
hung on the plate E, the free end of which
lever is adapted to come against the end of
the lever N, so as to prevent said lever from
The lever 0" will come against the
end of the lever N when the setting-lever A*

18 pressed Inward to set the hands, said Iever
- A* engaging the projection «f, thereby mov-
ing the lever 0° and stopping the striking-

train while setting the hands. . Said strlkmﬂ-

train may also be stopped when desired by
means of a lever d% one end of which lever
is adapted to press the lever If into en gage-

After the hour has been

This es- -
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ment with the lever N, while the opposite end
of the lever d° projects from the watch-frame
or case, and is adapted to be actuated by the
inger of the user. |
In order to prevent the projection f on the
pinion e engaging or contacting the lever I
while the hands are being set, tho end of the
lever A*is adapted to engage the inclined
end ¢ of the lever I when the lever A4is
moved to set the hands, and thoreby to de-
press the lever F.

Having now described my invention, what 1
claim 1s—

1. The pinion e, having a projection f, and
means, substantially as described, for turn-
ing said pinion, combined with the lever F, to
be actuated by said pinien, arbor [, carrying
teeth o, pinion or wheel a, and means, sub-
stantially as desecribed, for actuating the
same, and the sleeve g, havmn‘ teeth p and
toothed sector H, and means, substantlallv as
described, for retummcr the sector when the

teeth o p are d1senwaﬂ'ed substa,ntla,lly as

specified.

2. The pinion or wheel ¢ and means for
turning the same, its arbor /, and teeth o, in
oombmatmn with the toothed sector H and
teeth p, connected therewith for engaging the
teeth o0, and with the hammer J, and- tooth v,
connected with said hammer, said tooth be-
ing actuated by the toothed sector H, and
means, substantially as described, for 1otum-

ing said sector to the actuating posmon when

the teeth o p are unlocked, ubcstantmll}, as
described.

3. The combination of a driving-train of
cearing and a pinion or wheel ¢ In said train,
a olutoh actuated by the same, and a toothed
sector connected with said olutoh with a ham-
mer and gong, a pin carried by smd hammer,

-~ a segment adapted to contact said pin to tum

o

53
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the h&mmer and a tooth 2, connected with
said socrment to be actuated by the toothed
sector, and with mechanism, substantially as
desorlbed for returning the toothed sector to

the aotuatlnn' position when the cluteh 1s un-

locked, substantlally as described.

4. The combination, with a driving-train
containing a pinion or wheel a, & cluteh drwen
by said wheel, and a pinion m, connected
with said clutch, of a toothed rack or seg-
ment gearing with said pinion and a spring
for moving Sctld rack in the reverse direction
to its movement by the driving-train when
the cluteh is unloc¢ked, substantially as de-
scribed.

5. The combination of the lever I, having
the incline A, and the pinion e, having the
projection f, toengage said mohne, and means,
bubsta,ntml]y as desombod for actuating smd
pinion with a driving-train having a pinion
or wheel a and a olutoh oonneotod with said
wheel, a pinion connected with said olutoh a
toothed rack-or segment gearing with said
pinion, and a spring for moving said rack or
segment in the reverse dweotlon to 1ts move-

- ment by the driving-train, the projection f

|

411,148

on the pinion e actuating the lever F to un-
lock the cluteh; substantmlly as described.

6. The pinion or wheel ¢ and its driving
mechanism, and the clutch o p, sleeve g,
toothed sector H, and finger G, carried by
said sleeve, combmed w1th the hammel J, 1ts
arbor I, the pin M, carried by the hammm
the sefrment w, havmfr tooth v, sleeve R, hav-
ing tooth 2 and projection j? lever S, hamntr
teeth 0% and projection T, and with mechan-
ism, substantially as desoubed for returning
the sector H and lever S to their ﬂotuating
position, snbstantmlly as described. |

7. The pinion or wheel ¢ and its driving-
train and a clutch connected with said wheel

a segment-rack and a pinion driven by smd
Wheel a hammer J, and a tooth 2, connecting
sald hammer with the sector H oombmea
w1th a lever N, having a Segmont-mok d? and

a projection 62 and with a cam O, having a

series of unequctl projections or pl&nes f2
adapted to be engaged by said projection e,

and mechanism, substantially as desoubod

for turning the cam intermittently to pre-
sent a different plane to the projection e all
arranged for operation substantially as "de-
Sombed

8. The pinion or wheel ¢ and its duvmcr-
cear, a clutch connected with said wheel, a
toothed sector, a pinion, and a finger or cam
G, connected mth said clutch, a hammer J,
ha,vnw a pin M, a segment 0, ha,vmﬂ' a tooth
v to engage said seotm a sleeve R, hawng a

tooth fz?, and a proje_otion 7%, combined ‘with

the lever S,having teeth 0°toengage the tooth
+* and a projection T to be engaged by the fin-

.ger or cam G, and with the lever N, having

seﬂ'ment—mok d2 engaging the pinion on tho
olutoh a p1ogeot10n & on said lever, and a
cam O having a series of different planes 12
Imeans, substantmlly as described, for turn-

t ing said eam, and means, substantmlly as de-

sorib,ed, for dise_ngaging the clutch and turn-
ing the parts in the reverse direction to their
movemont by the wheel «a, substantially as
specified.
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9. The lever F' and means, substantially as

described, for rocking said lever, combined
with a drwmn' meoha,msm ha,vmﬂ' an escape-
ment-wheel j"‘fL and with a lever A*a that rests
at one end against the lever F, and that is
adapted to contact the es'oapement—wheel 7t
when said lever K is depressed, and with a
spring it for holding the lever A* in contact
with the lever I, substantially as described.
10. The lever L I‘ having the inecline 7, com-

115

120

bined with a hftnd-settmfr lever A% adapted .

to engage said incline, and ther eby Lo depress
t-he.lover I, substantially as deseribed.

11. The hand - setting lever Af, combined
with a lever 0% having a projection a® to be

| engaged by the lever A‘i and with the lever N,
| adapted to be contacted by thelever b° to %top
the movement of the 1ever N, substantmlly
as described.

12. The lever b°and the lever N, adapted to
be engaged by the lever b% combined with the

Ees
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- lever df one end of said lever d*being adapted |
to actuate the lever 0% the opposite end of
said lever ° passing tluouﬂh the casing of

~ the wateh to be engaﬂed by the finger of the
operator, substantially as described.

13. The hammer U, journaled in the plate
E, and having a pin T% that passes through
a slot in said plate the mbm of the hmnmm
having the tooth s!, and the projection A,
10 combined with the lever 8, having the teeth |

o 4

~ to engage the teeth st, and with mechanism, -
Substantmlly as described, for oscillating the
lever S to actuate the hammer U, Substan-
tlally as described. |

The above specification Swned by me this r 5
13th day of October, 1888.

EDOUARD HEUER.
Witnesses: |
S. COLOWE, Jr.,

- D. WEISs..
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