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cannot be placed around the movement when |

To all whom tt may concermn.: | the dust-ring is used; and no advantage is
Be 1t known that I, FRED TERSTEGEN, a | obtained by placmg the repeating muchan-
citizen ot the United States, residing at Eliza- | ism under the dial, as that requires a com- 553

beth, in the county of Union and State of New | plete alteration of the time-movement, espe-

5 Jersey, have invented new anduseful Repeat- | cially in stem-winders, so that to make a re-
ing Attachments and Mechanism for Watches | peater of the modern wateh, either machine
and other Time-Pieces, of which the follow- | or hand made, without altering the time mech-
ing is a specification. anism and without weﬂkcnmn the front plate 6o

My invention relates to the striking mech- | by turning it thin and er mvdmn the delicate
10 anism of watches and other time-pieces, and | parts of tThe repeating mechanisim in the con-
particalarly to that class of striking mechan- | tracted space between the front plate and the
ism by which the time is struck and repeated | dial, T have found that the repeating mech-
at will at irregular intervals. { anism or some part or parts thereof must be 653
Repeating-watches have long been known, | placed in a part of the watech that has never
15 and much ingenuity has been expended in | before been utilized for that purpose—viz:
their development; but heretofore substan- | in the space between the back plate or bridges
tially the same principles of constructionand | of the movement and the cap or cover of the
operation have been acdhered toby all invent- | watch-case. Furthermore, there has not here- 7o
- ors and makers, and no material advances | tofore been produced a cmnpuct repeating at-
20 have been made in the construction and ar- | tachment separate from the time-movement,
rangement of the striking mechanism, a part | and applicable to regular-inade or ordinary
of which has heretofore been placed between | modern watech-movenients; neither has there
the dial and the front plate of the movement, | been made a repeating-wateh wherein all the 75
the regulating-wheels of thestriking mechmn- repeating mechanism was placed together on
25 1iSm, Spring- bfmel and hammers, between the | one surface of the time-movement where it
plates of the movement and other parts around | could be seen and examined as a whole. Be-
the movement. 'T'his disposition of the strik- | sides, the repeating mechanisim heretofore
ing mechanism 1n and about the time mech- { made could not be put together on a plate——S8e-
anism necessitated an entire reconstruction of | adapted to fit in a watch, so that it eould be
30 the time-movement, and to operate the strik- | manufactured and sold as a separate and com-
ing mechanism a separate device—for exam- | plete article of itself, applicable to watch-
ple, a push-pin or sliding bolt—had to be | movements. Then the mechanism for actu-
placed in the case, this necessitating a spe- | ating the striking devices was diffieult to 85
cially-constructed case to receive the repeat- | make and adjust, and liable to get out of or-
35 Ing-movement. der, and 1f the minute-striking mechanism
From the foregoing it will be understood | were added it made the repeating: watch-
that previous to my invention thetime-move- | movemens very complicated and the wateh
ment was specially planned and constructed | heavy and clumsy. 90
- with a view to the reception of the striking My repeating attachment is applieable to
40 mechanism, as certain parts of the stllkmﬂ any modern or reguiar-made watches, whether
mechanism—the regulating-wheels, for exam. | hand or machine made, and witi or without
ple—occupied so much of the &pa,(,e between | the dust-ring, ani without changing the time
the plates that the time mechanism was dis- | mechanism or the size or appearance of the gs
placed from the position it occupied when no | watch as a whole; and the repeating attach-
45 striking mechanism was used. ment can be made so cheaply that by combin-
The watch-movements now made by ma- | ing it with a low-priced time-movement a
chinery are no better adapted tothe reception | cheaper repeating-wateh can be produced
of the old form of repeating mechanism than | than has ever before been possible, and at the 100
the hand-made watches, and repeating mech- | same time the operation will be as accurate as
5o anism cannot be applied at all with watches | the most expensive repeating wateh-move-
provided with dust-rings, as the bell-wires | ment heretofore made.
‘The following are the objects of my inven-
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tion: first, to provide a repeating attachment

for watch-movements, whether of American,
Swiss, or other foreign manufacture, or keyor
stem winders, without altering the watceh
mechanism or the shape or size of the watch;
and this part of the invention consists in an
attachment having all the pieces forming the
repeating mechanism separate fromthe wateh-
movement and adapted to be connected there-
with; second, to utilize the spacebetween the
back of the watch-movement and the case as a
receptacle for the repeating mechanism; and
this part of the invention consists in placing

the striking-racks and other related parts of

the striking mechanism on or over the back
plate of thetime-movement and uader the eap
or cover of the case; third, to arrange the re-
peating mechanism so that it can be applied

either to the front or back of the watch; and

this part of the invention consists in making
the repeating mechanism so that its parts con-
nect with each other on the exterior surface
of the front or back plate, and with the time
mechanism through thesaid plates; fourth, to
provide a repeating mechanism for watches
and other time-pieces, that can be seen and
examined, and, if required, removed from the
watch without taking the time- movement
apart; and this part of the invention consists
in placing the several parts of the repeating
mechanism onthe exterior surface of the time-
movement; fifth, to provide a repeating at-
tachment that can be manufactured complete
for different classes of watches without refer-
ence to peculiarities in the constructionof the
time-movement; and this part of the inven-
tion consists in making the several parts of
the repeating mechanism and placing and con-
necting the several parts thereof together in
the relation they are to occupy in the watceh,
so that an operative repeating attachment 1s
produced ready for connection with the time-
movement; sixth, toavoid theuseof anumber
of separate devices for actuating the striking
devices; and this part of the invention consists
in the use of asinglestriking-rack for striking
theseveral divisionsof time; seventh, toadapt
the mechanismtobeset withoutthe useof aslide
or push-pin placed permanently in the case,
and thereby permit the repeating mechanism
to be placed In any watch-case; and this part
of the inventlon consistsin connecting the de-
viee by which the repeating mechanism is sef,
directly with therepeating mechanism through
a slot in the case; eighth, to strike the hours,
or the hours and quarters, by the direct or
positive action of the striking-rack; and it
consists in arranging the rack so that 1t will
adjust itself and actuate the striking devices
when moved by the operating device; ninth,
to dispense with the escapement-spring or
spring-pawl; and this consists in applying a
device to the quarter-snail staif, which both
moves the star-wheel and holds 1t steady;
tenth, to simplify the construction of thesnail
by which the proper adjustment of the strik-
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ing-rack is obtained; and this consistsin dis-
pensing with the steppedsnail heretofore used
and substituting astar-shaped snail; eleventh,

to regulate the action of the striking-rack by 7o
its movement in different planes in addition

to its vibrating movement; and this consists

in providing devices for each division of time,
which, when they come 1n contact with the
snails, cause the rack to change the plane of 75
its movement and thereby actuate the strik-
ing devices the proper number of times;
twelfth, to avoid a complicated construction

of the minute-siriking mechanism; and this
consists in regulating the striking of the min- 8o
utes by the movement of the minute-piece in
the direction of the movement of the minube-
snail instead of against the snail as hercto-
fore; thirteenth, to provide a snail adapted

to regulate thestriking ol the minutes by rais- 8s
inge the striking-rack out of engagement with
the striking deviees; fourteenth, to provide

a device for indicating the minutes, so ar-
ranged that when the proper number of min-
utes have been sounded 16 throws the striking go
mechanism out of connection with the ham-
mer. |

- In the accompanying drawings, Iligures 1,

2, 3 and 4 represent various arrangements of
my repeating attachments applied to the back g5
of watch-movements. I'ig. 1* shows an en-
larged sectional view of the striking rack le-
ver and the quarter-piece. g, 1" represents
the hammers and the elicks which engage the
striking-rack, showing the relative positions 1co
of the different clicks. Xig. o* 1s a sectional
detail view of the bhour-piece and striking-
rack lever used with the repeating attachment

i)

shown in Fig. 3. ig. 4" represents an en-

larged view of the improved hour-snail. I'igs. 1os

4", 4¢, 4% 4° are views of the improved star-
wheel and the pieces which operate thesame.
Fig.brepresents detailed viewsoftheimproved
minnte-indicating deviees, and Ifig. 6 repre-
sents myv improved hammer for repeaters. rro
Fig. 7 represents an arrangement of the re-
peatingmechanisin adapted to be placed either

in the front or back of a watch. Iig. Sisa
section of a wateh-case showing the position

of the pull for operating the repeating mech- 115
anisn.

Referring to the drawings, A represents the
back of a wateh-movement, the regulator,
bridge,and balance-wheel being exposed, and
the case indicated by dotted lines. [20

B is a plate to which the repeating mech-
anism is attached. This plate is intended to
be placed on the back plate of the movement,
whether said plate be what 1S known as a
‘““whole,”” ¢“half,”” or *‘three-quarter’’ plate. 125
The plate B 1s to be provided with serew-holes
situated so as to align with the posts in the
watch, so that the plate I3 can be secured by
some of the screws that fasten the back plate
of the movement. The plate 13 18 also pro- 130
vided with an opening, «, to give space for
the regulator, bridge, and balance - wheel.




311,270

This opening,it will be observed,is so shaped

- that the parts of the movement which project
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"ments, and in these the regulator ¢

pose those pmts of the movements.

above the back plate pass or show through
the said opening, notwithstanding the differ-
ent positions that the said parts oceupy in
different movements. For example, Figs. 1,
2, and 3 represent ‘* Elgin’’ movements, and
Fig. 4 a *“Waltham’’ movement. The plate
B is adapted to fit the several movements
equally. Thus the said plate, which is de-
signed to carry the repeating mechanisin, is
also intended to be fastened on the back phte
of the movement in such a way that the in-
side cap or cover of the case will shut down
over 1t, and the bridge or other raised parts
of the movement will project through the
opening in the plate. The slnpe of the open-
ing -may be varied to suit different move-
ments.

The esscential p‘u"ts of theprofileof the open-
ing are marked « @’ «’. These several open-
ings, by their s]npe and position with respect
to other parts, give place for the regulator-
bridge and regulator, which are variously
placed 1n different movements. Insowme, the
regulator lies over the bridge;inothers, it pro-

JPCI‘S toward the opposite Slde of the nove-

ment. Thus Ifigs. 1, 2, and 5 represent the
position of the 1"E‘U‘111‘Lt01 and bridge in ‘¢ Il-
oin,”’ ** Roekford,”” and “H(mett:m” move-
and blldue
project 1to and show thlouuh the opening «”.

In Fig. 4, whichshows the arrangementof the
« Waltham?”’ movement, the bridge projects
Iinto the opening ¢’ and the regulator into «'.
In ** Lancaster’’ and other three-quarter-plate
movements, and BSwiss and othel 1'110(1@111
movements, the cuts or openings ¢’ «* ¢* give
place for the regulators and bndu oes, and ex-
The po-
sition and shape substantially of these cuts or
openings are therefore essential to the plate
to adapt it to fit the varions modern move-
ments. The snails are placed between the
center of the movement and the periphery, on
one side, and at about the opposite side the
rack 18 placed, and where the plate is used
the snaills adjoin the opening «*. The gquarter-
snall not being placed on the center-post, as

in repeaters of the ordinary kind, but apart |

therefrom, and connected with the time-train
by addltlonal wheels, as hereinafter described,
the ‘‘sarprise’’ which forms part of the 01—

dinary repeating mechanism 1 dispense with,

The tfunction of the surprise is this: At the
full bour the longest step of the quarter-snail,
which latter in all ordinar y repeaters mwla,eed
on the center-post, isnotin line with the quar-
ter-piece, consequently if the repeater were

struck on the full hour the quarter-piece
would be moved ¢
the longest step, and quarters would bestruek,
althmwh none were in the hour.
this an additional long step, called the ““sur-
prise,’”’ 1s placed loosely on the post, which
has a slight independent movement produced

against the step adjoining

To prevent |

i

f 1s the hour-click.

by the teeth of the star-wheel when moved
suddenly by the escapement-spring, by which
it 18 moved ahead of the long step of the snail
and stops in position to prevent the quarter-
piece from moving., In the presentinvention
the guarter-snail being disconnected from the
center-post and operated by a train, the sur-
prise 1s not required, as the quarter-snail is
moved suftictently far every hour to stop the
quarter-piece at the proper time.

D represents the lever by which the repeat-
ing mechanism 1s operated. This lever, as
represented in Iigs, 1, 2, 3, 4, and 7, earries at
one end the striking-rack IS, aud at the OpPPo-

- site end is pivoted to the plate B

The lever D has two movements—viz. , &
swinging or vibrating movement on its pivot,
and 2 movement from and toward the plate
by which 16 18 caused to move in different
planes above the plate B. By the swinging
movement, the teeth of the striking- Iaeh are

carried in contact with the clicks | by which
the hammers are actuated, and by the move-
ment from and toward the plate the number
of strokes is regulated, and the changes are
made by w hich the time in hours, qu‘utels
and minutes 18 sounded. The 1?11)1.:11:013? 110-
tion of the lever is produced by a pull, I, as
in Iigs. 1, 2, and 35, or by a worm and secrew,
D”, as in g, 4, or by any other suitable de-
vice. 'T'he pull projects out of the case, a suit-
ably-shaped opening in the rim and cover he-
ng provided forit, and it may be made in one
piece with the ]e\*u D, as in Ifig. 1, or sepa-
rate, as 1 IFigs. 2 and 3. In order that the
lever may move from ¢ md toward the plate, it
may be formed into a spring near the pivot,
as indicated by the shaded lines in Fig. 1, or
1t may be conneeted with the pivot by a .5“ 1v-
el-joiut, as shown 1 Ifigs. 2, 3, and 4, a spring,
0, being placed over bh Jomb to throw the 1L-
ver down. The motion of the lever D from
and toward the p]a,te, 18 pmdueed by its con-

tact. while swingingonits pivot, with the parts

of the Iepmtmn mechanisim, b} which th ¢ 1n-
dications of the several divisions of time are
regulated. 'T'he said parts are constructed
and operate upon the lever in various w ays,
which will now be deseribed. -

Fig. 1: The lever D is provided with a pin,
d, which 1 call the “hour-pin”’ projecting
downwar d, which acts against the steps of the
hom'-snml 1his pin is also used in Iigs. 2
and -, The lepemmﬁ mechanism is arranged
in this figure (1) so asto beset wien the lever
13 moved in the direction of its arrow, and to
sournl the time when it returns to its 1101111&1
pomtmn by the action of the mainspring T,

G G are the hammers which strike the bells,
portions of whieh are shown inthe dlmvmﬂs
7"" 1" are the quwrtu*
clicks. The eliek mjf are attached directly
to the hammers G &', Click /7 is a separate

’

yiece, adapted, when moved back, to engage
the short arm ofthe hammer G, so .:18 to oper-
ate ].Li

Click f, as shown 1n detail in Fig, 1",
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18 placed higher than clicks /" /7, the position
of the c¢licks being such that when the lever
D 18 raised, it engages click f, and when it
drops 1t engages the clicks /7 /™.

H 1s the qu"utel" piece, waich in this case
18 a segment of a circle, preferably V-shaped
1n cross-seetion, as shown in ¥ie, 1% and 1s
held in a groove orslot 1n the cap-plate ¢, and
by a couple of guide-pins, so that it will slide
back and forth, and its end can be carried
against the steps of the quarter-snail i. In
the quarter-piece 1s a notch, 4, where the le-
ver D rests when in its normal position. When
the lever is moved by its engagement with
the noteh, 1t carries the quarter-piece until it
is stopped by the quarter-snail, when the le-
ver D rises out of the noteh and slides over
the quarter-piece, as shown in Ifig. 1*. The
striking-rack on the lever 1) is plomdeﬂ with
a group of twelve teeth to strike the hours,
and on each side of this group, but separated
from 1t by blank spaces,a group of three teeth
to strike the quarters.

The operation of striking the time is as {ol-
lows: The lever D being moved forward, it
first acts on the qualbe.. piece and moves 1t
If there are no
quarters in the hour, the movement of the
gquarter-piece 1s very shight, not being equal
to the space necessary to be moved by the le-
ver D to carry the first teeth of the groups of
three teeth past thequarter-clicks /" 7”. When
the quarter-piece 15 stopped, the lever rises
out of the notch before
ter-teeth have passed; but if it is in the first
quarter of the hour, the gquarter-plece moves
farther and the lever does not rise out of the
notch until its first quarter-teeth have passed
the clicks, and so ou.
ber of quarters the longer the lever stays 1n
the notch, and oonsequeutly the greater the

number of the gunarter-teeth that pass the

clicks ' f”. The object of this will be under-
stood when 1t 1s stated that the quarter-teeth
do not engage the clicks 7/ £ until the lever
is allowed to drop down by reaching the notch
r as 1t moves back. Hence the greater the
distance the quarter-piece 1s moved the sooner
the lever will drop into the noteh and the
oreater the number of quarter-teeth will en-
cgage the clicks /7 /7. After the quarter-piece
is set, the lever, as before stated, rises out of

“the notch to the top of the gquarter-pieee, and

‘there’by lifts the striking-rack above the clicks

55 £ 7 and in line with the hour-click f,and the

60

pin d is carried toward the hounr-snail. There
is a shory Interval at this stage, owing to the
space between the quarter - teeth and the
oroup of hour-teeth on the rack, which in-
terval, when on the return of the lever the
striking of the time 18 done, serves to sepa-
rate hours from the ¢uarters. The distance
that the lever D can now move depends upon
the position of the hour-snail. If it is one

o’clock,the Jong step of the snail being toward
the pm d, the Tever will be stoppul a3 So01

Tne greater the num-

J

the first of the quar- |

as the first of its hour-teeth passes the hour-

click /. Ifitistwo o’ clock, it will be stopped

after two of its teeth have passed the click,
and soon. The mainspring now moves the
lever back, and the teeth that have passed
the hour-click engage the same and cause 16
to strike the hammer against the bell and
sound the hour, the number of strokes corre-
sponding to Lhe number of teeth that passthe
click. Thelever continuesto move baclkover
the interval before referred to, and when it
reaches the noteh dropsinto the same,thereby
carrying the rack belowthe click f and inline
with clicks /7 /", and the teeth of the quarter
oroups which passed the e¢licks before the lever
was raised now drop in front of the clicks f’ 1"
and operate the same to strike the hammers
against the bells, there being two strokes for
each quarter, sounding alternately. If there
were no quarters to be struek, it will be un-
derstood that the quarter-piece wasnot moved,
and the lever does not drop into the notch
until all 1ts quarter-teeth have passed overthe
quarter-clicks /7’ 1”.

IFig. 2: T'he lever D in this arrangement
18 returned to 1ts normal position by moving
the pull back 1nstead of by a mainspring,
though a mainspring may be used if desired.
The hour-rack has one group of fourteenteeth
and one of three teeth, separated by a blank
space. The hours and gunarters are struck by
the direct or positive movement of the strik-
g rack and lever, and the minutes by the
return movement. ‘Fhe hour-pin d projects
downward and rests on top of the serew-head
of the hour-snail when the lever is in its nor-
mal position, and by bearing on top of the
snatl, as shown, 1t holds the lever up so that
the striking-rack 1s above the level of all the
clicks 1 j” The quarter-piece H extends
from the lever D in position to swing toward
the quarter-snail whentheleveris moved. The
lever D being moved in the direction of its
arrow, the lever and rack remain in their
highest position as long as the hour-pin re-
mains on the hour-snail. Theshortest time it
remains in that position 1s at twelve o’cloek,
and the longest timeat oneo’clock. So long as
the pin moves on the snail the teeth of the
rack pass over the hour-click f, the shortest

time being sufficient for twoteeth of the larger
group to pass, thus leaving twelve teeth in -

front of the hour-click, while at one o’clock

~all the teeth would pass except the last one of
It 1s necessary, on account of

the greup.
there being fourteen teeth in the group, that
two should pass by the click withontengaging
it. When the hour-pin drops off the Sl]’ll]

the lever and rack are lowered to the level ot
the hour-click f, and the rack engaging the
same the hours are sounded, the number cor-
responding to the number of teeth that are
before the click f when the rack drops. Itcan
be readily seen that the larger the step of the
hour-snailintheline of movementof the hour-

pin, the greater the distance the hour-pin must
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travel before dropping off the snail, and con-
sequently the greater number of teeth pass the
hour-click w1thont engaging it.  After the
hours are struck the blank space in the rack
passes the hour-click, and the quarter-piece
H approaches the quarter-snail, and when its
end reaches the line of the lonﬂest step of the

quarter-snail, the first tooth of the group of

fourteen, and the first of the group of three,

1o counting from the right, are close to the chclm

I5

~two bells alternately for each quarter.
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rr, both of which in this case are used to
sound the quarters. If there are no quarters
m the hour, the snail stops the quarter-piece
and none Of he rack-teeth engage the clicks,
but if one or more quarters h.we passed one
or more of the two groups of teeth act on the
clicks f /”,and strike the quarters by sounding

quarters having been sounded, the farther
movement of the lever is stopped and its move-
ment 18 reversed. On this movement the
minutes are sounded.

The mechanism for striking the minutes is
shown in demll, and on an enlar oed scale in
Fig. 5
of the repeater 1n Iigs. 3 and 4. It consists
of a snail, I, placed on the staff of the quar-
ter-snail, and divided by notches into four
equal steps or sections, each of which is de-
signed to pass a certain pomt in fourteen min-
utes, the distance from notch to noteh repre-
Seutme fifteen minutes. The faces of the
'notehes are chamfered or beveled off to a
sharp edge. The other part of the device con-
sists of a spring pawl or click, 4, pivoted to a
Iimib or e*itensmn of the lever D in such a po-
sition that when the lever is moved the free
end of said pawl is carried against the edge
of the snail and bears against the same.

Theoperation of the device may be described
generally as follows: The snml moves in the
dll’eCthIl of its arrow, I'ig. 5, and the pawl
moves in the direction of 1ts arrow to indicate
the namber of minutes when the lever I is
moved to set the repeating mechanism. The
pawl is carried the same distance each time;
but from the point to which the pawl is car-
ried, the distance to whichever one of the
notehes may be adjacent to the pawl will de-
pend upon the number of minutes that have
passed in the current quarter. If no min-
utes have passed—that is, if the time is an
even quarter of an hour—the pawl will be in
contact with the edge or face of the notch. If
one or more minutes in the quarter have
passed, the pawl will have to travel a less or
greater distance before coming in contact with
the face of the notch. The effect of the paw]
coming 1n contact with the noteh is to limit
the number of the teeth on the rack thav come
in contact with the click which operates the
hammer that sounds the minutes. And this

limitation is brought about by the action of
the 1neclined face of the notch on the pawl,
which action consists in causing the pawl and
with 1t the lever D to rise up and thereby

The

, and 1n connection with the other parts |

a——

edge,

e

throw the teeth of the striking-rack out of line
with the click which operates the hammer,
and thereby stop the said teeth from engaging
the said eclick and the striking of the minutes.
In the arrangement shown in Fig. 2, when
the Iever D is moved forward the pale is car-
ried 1n contact with the minute-snail, which
18 COI]bthUY moving in a direction opposne
to that in which the pawl is carried by the le-
ver.  The pawl bears against the edge of the
snail, and when the lever moves b*’wh 1t slides
against the ecdge until it reaches the face of
the noteh, when it is raised up by the inclined
When the lever D reaches its farthest
forward movement, all of the teeth in the
larger group were carried past the elick f7,
which sprung back without operating the ham-
mer; but on the return these teeth engage the
said click /" and cause it to operate the ham-
mer (x to strike the minutes. There being four-
teen teeth in the group, fourteen minutes can
be struck, but the number will depend upon
the distance the pawl j will have to travel be-
fore reaching the notch, the effeet of which is,
as before mentioned, to cause the lever to rise
up and throw the striking-rack above the
click /. If, for example, it is an even quarter
of an hour, when the repeating mechanism is
set the pawl will be in such a position when
the lever D reaches the end of its forward
movement that on the reverse the pawl will
bear 1mmediately against the face of one of
the notches of the minute-snail, and conse-
quently the lever will be raised before any of
the rack-teeth will have time to.engage the
click /', If oneminute has passed it will not
reach the noteh unfil one tooth has engaged
and moved the said eclick, and so on, the
greater the number of minutes up to fourteen
over the quarter the farther the pawl has to
travel to reach the noteh, and the greater the
number of teeth that are carried fwun% the
click; but if the minutes are over *fou rteen,
another notceh 1s brought into position to en-
gage the pawl as soon as the lever reverses ita
movement. When the lever is raised by the
pawl as deseribed, it clears click f” and re-
tarns to i1s normal position. The pawl drops
oif the snail when the lever nearly reaches its
normal position, and rests under the bridee
(x, whereupon the snail is liberated and turns
freely. |
Iig. 3: The lever D is moved forward by a
pull and back by a mainspring, and the teeth
of the striking-rack are arranged the same as
in If1g. 2. The hour- -plece d’ i separate from
the lever, and 1s pivoted to the plate I3 in such
a position that 1t can be moved forward by the
lever D, and its short end is carried against

the steps of the hour-snail to indicate the

hours. Theend of the hour-piece that comes
in contact with the lever D, has its edge next
to the lever beveled off abruptly, and is pref-
erably made V- -shaped in eross-seetion. The
striking of the quarters i1s regulated by a pin,

H, plaeed in a limb of the lever D, 1)10J€(31:-
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ing downward so as to be carried against the
steps of the quarter-snail when the lever D 1s
moved. The minute-pawl 1s arranged to en-
cage the minute-snail, the same as in Fig. 2.
The honrs are struck on the direct movement
of the lever by the teeth of the larger group
engaging directly the click /. 'Thelimitation
of the number of strokesis made by the lever
D rising up on the hour-piece d’ in the follow-
ing manner: When the lever is moved for-
ward, it carries the hour-piece before 1t until it
18 Stolmed by the hour-snail, during which
time certain of the rack- teeth have 0pemJed
the elick f, the number depending on the dis-
tance moved by the hour-piece before coming
in contact with the hour-snail. When the
lever rises, it throws the rack above the click

7 and in line with click /7, which strikes the

quarters. As the lever moves on, the group
of three teeth approach the click f7, and
one or more of them operate the said click
as the quarter-pin H’ strikes one or the
other of the steps of the quarter-snail, and
stops the forward movement of the lever,
unless there are no quarters over the hour,
when the lever D is stopped before either of
the said groups of teeth reaches the click f7.
In the forward movement of the lever to reach

the quarter-snail all the teeth in the group of

fourteen are carried past the click 7, and on
the return the said teeth engage the click and
strike the minutes, the number of teeth engag-
ing the click depending on the time the pawl
reaches the noteh and raises the lever, so that
the rack passes over the click f7. After the
proper number of minutes have been struck,
the lever continues to move backward until
it passes overthe hour-piece and drops behind
the same. In this case the quarters are struck
by a single bell, and the hour-click f is placed
closer to the plate B than the clicks /7 f7.
Iig. 4: The lever isoperated by & worm and
screw, instead of a pull or slide. The strik-
ing-rack 1s provided with the two groups of
teeth arranged as in Ifigs. 2 and o, and the
striking of the hours and quarters takes place
on the forward motion of the lever, and the
minutes on the reverse motion, 1In substan-
tially the same manuner as described 1n con-
nection with Fig. 8. The hour-click fisplaced
nearest to the plate B, and the quarter-elick

7 and minute-click /7 are placed at about the

same level. |

In conneection with Fig. 4 is shown my 1m-
proved snail and snail-wheel, with the device
for moving thesame. Thesnail-wheel hasthir-
tv-six teeth, or any other number that can be
evenly divided by twelve. T'he wheel 1s moved
by a pin, m, on a piece, 1, which 1s placed on
the quarter and minute snail shaft, so as to
turn with the same, or the pin m can be at-
tached to the quarter-snail directly. In con-
nection with the piece n or its pin m a disk,
O, is employed, which has a concave noteh
cut into it. The object of this arrangement

1s to hold the wheel steady, the teeth passing ‘

into the notch when the wheel 1s turned, as
shown in Fies. 4” and 4° and when the pin
passesar ound, the cdgo of the picce O revolves
between two of the tecth of the wheel and
nolds the wheel. The snail shown on an en-
larged scale in If'ig. 4* is star shaped, and the
points have straight edges turned in the same
direction, and it is intended that the top of
the pointsshall bebeveled down tothestraight
edoes, so as to form an abrupt incline. The
snail and wheel are attached to the same shalt,

as shown in Fig. 4, and are turned {romr lgl_lb
to left by the pinm. The position ol the hour-
piece ¢ on the lever Dissuch that when the le-
verismoved the edge of the hour-pieceis car-
ried against the straight edge of thesnail, and
when it strikes thestraight edgethe hour-piece
1s raised by the inclined surface, and thereby
raises the lever and with 1t the striking-rack,
which thereupon is disengaged from the hour-
click. Theregulation of the time when the lc-
ver and rack Shall be raised, and consequently
the number of teeth shall engage the hour-cliek,
depends upon the distance “the hour- -piece has
to traverse before reaching the straight edge
of the snail,which is constantly moving to the
left,away from the hour-picce. Iach point of
the snail serves to indicate the time for twelve
hours. The position of the snail 1 Fig. 4 18

such that the hour-piece would be carried to

point 3 of the snail when the lever was moved
before coming in contact with the snail; con-
sequently the teeth of the striking-rack would
engage the click daring the ]enﬂth of time
taken to traverse this distance. When twelve
o’clock has passed, the point 1 comes around,
so as to be 1n position to be struck by the
hour-piece, and at such a distance that only
one tooth of the hour-rack would engage the
click con&eqnentlv onne o’cloek would he
struck. It will be understood, of course, thatb
the snail-wheel and snail are only mow:(l Onee
at each revolution of the quarter-snail and
exactly at the hour; consequently the snail
remains in the same position between the
hours, and when twelve o’clock 1s struck the
next movement of the wheel brings another
point of the snail in position to stop the hour-
piece. Thus {rom one to twelve o’clock each
point of the snail 1s carried farther from the
hounr-piece at intervals of an hour, and at one
o’clock a new point is brought around in the
path of the hour-piece. The effect of the
hour-piece being carried in contact with the
snail 1s the same as that produaced by the lever
D passing out of the notch ot the quarter-
piece in Fig. 1, and the said lever coming in
contach w 1t | the hour- -plece of Mg, 3—viz., it

raises the lever and the striking- m(;k out of

engagement with the hounr-click
the proper hour 1s struck. |

IFig. 7. In this arrangement of my invention
the construction is such that the repeating
mechanism can be applied to small and very
flat watches, or to cither the {ront or back of

the nstant

a watch, the quarter-snail being arranged to
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be placed on the center-post, as shown. In-
stead of a pull orslide I use a shaft, K, earry-
ing a beveled pinion, which meshes with a
toothed wheel, V, on the shaft of which is a
pinion meshing with the teeth of the lever D.
The lever D carries the quarter-pieece H, and
on a projecting portion of the lever D is an
hour-pin, d, projecting downward on the top
of the snail in the manner hereinbefore de-
scribed in connection with Fig. 2. The strik-
Ing-rack K in this case is a wheel provided
with pins forming the teeth, which ave of the
same length and project npward, any number
of which may be used. The wheel gears with
toothed wheel V. Theshalt of the wheel husa
shight vertical movement, so that thesaid wheel
can be raised from and lowered to the plate,
whereby the pins may be made to engage once
or both of the bell-forks G” G, which are o
arranged that one stands a little higher than
The lever D has an incut at W.

in the direction of its arrow,the quarter piece
18 turned toward its snail, and the hour-pin
commences to move from the center of the
snalltoward thestepsofthe hour-snail. Simul-
taneously the pin-wheel is turned on its axis,
and the ping are revolved toward the point
L3S
long asthe hour-pin d bears on the hour-snail,
the pins engage the hour-Dell; but when the
pin drops off the snail the lever D presses on
the shatft of the wheel and throws the wheel
downand the pinsoutof line with the bell G”.
The longer the steps of the snail in the line of

‘the movement of the hour-pin the greater the

number of the pins carried against the bell;
but as soon as the hour pin drops from the
snaillthe pins nolongerengagethe bell.  After
the hour-strokes cease the lever continues to
move 1n the same direction, and when the
step at W reaches the shaft of the wheel the
lever passes off the end of the shaft, the wheel
rises up by the pressure of a suitable spring,
and the pins are thrown in contact with both
bells G” G”, and the quarters commence to
strike. Iftach pin engages alternately both
bells, thus sounding two bells for each quar-
ter. The pins continue to act on the bells
until the quarter-piece comes in contact with
the quarter-snatl, when the further movement
of the lever is prevented, and consequently
the turning of the shaft I and the pin-wheel
is stopped. A mainspring serves to return
the lever to its normal position. It will be
observed.that in this case the operation of the

‘hour piece or pin is the reverse of the ordi-

dinary action of thedevices—thatis, the strik-
1ng of thehour commences as soon as the hour-
plece commences to move off the snail from
1ts position at the center thereof, and the strik-
Ing ceases when the hour-piece passes one of

thestepsof thesnail; hence, 1f it 18 one 0’ clock,

the shortest step of the snail will be in the
line of movement of the hour-piece, and con-
sequently the hour-piece remains on the snail

-— —r— e L

only long enongh for one of the pins of the
striking-wheel to engage the bell. Ifitistwo
o’¢lock 1t stays on the snail long enough to
permit two of the pins to engage the bell, and
SO O11.
The
watches 18 shown 1u Flg. 6.
18 pivoted tothe repeater-plate orto the plate
or bridges of the warch-movement, as may be
desired, and the spring click or eateh f, which
engages the teeth of the striking-rack, 18 at-
tacied dirvectly to the hammer. When the
rack-teeth bear against 1t in one direction the
click bears against a pin and turns the ham-
mer on 1ts pivot; but when the teeth bear
against 1t in the opposite direction the elick
moves aside without moving the hamimer, and
it must be understood that each of the elicks

improved bammer for repeating-

7 f7 1s adapted to operate the hammers only

when moved in one direction. .

I't 1s evident that the repeating mechanism,
described and shown 1n the several ficures of
the drawings, can be placed directly on the

and that 16 18 not essential to the operation of
the said mechanism that 1t should be attached
to the plate B. The main object of the said
plate 1s to farnish means by which a complete
repeating attachment for any kind of a watch-

movement can be manufactured independent

of the wateh-movement, and asaseparate arti-
cle tor the trade, complete 1n all its parts, like
the watch-movement itself, and adapted to be
fitted into a wateh by any skilled workman.
- By arranging the repeating mechanism on
the back of a wateh, 16 can be placed in the
wateh without taking the movement apart. 1t
can be examined, and, if necessary, removed
from the watch without disturbing the move-
ment.

The improved snail, which I have herein de-
seribed in connection with Fig. 4, and the star-
wheel and escapement, can be used in connec-
tion with any of the well-known repeating
wateh-movements. |

Instead of the star-shaped snail, such as
shown in Iig. 4% being made separate, the
points against which the hour-piece acts may
be made directly on the star-wheel.

In the minute-striking mechanism the min-
ute-piece y may be beveled, and the notches
of the minute-snail left square, if desired.

It will be understood that in the several ar-
rangements ot the repeating watch-movement,
(shownin Figs. 1, 2, 3, and 4), the quarter-snail
1s connected by snitable wheels with the can-
non-pinion, which revolves the minute-hand;
but the manner of making this connection will
be described and shown in an application for
patent to be made hereafter.  When the min-

- utes are being struck, if there be a part of a

minute over the full namber, the minute-piece
rises and the rack only partially engages the
click, which is but slightly moved, and conse-
quently, the hammer not being moved with
tull force, the bell gives a fainter sound, and
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thus indicates that the last stroke is for less ) that the repeating mechanism can be seen and

than a full minute.

Fromtheforegoing it will be understood that
the principle underlying the several construc-
tions of my inveuntion, llustrated by Ifigs. 1, 2,
3, 4, and 7, is &ubstantiall} the same.  For ex-
mnplu in Tig os. 1, 2, 3, and 4, the vibrating
rack, which engﬂﬂes the str 11&1191 mech%m%m
1s arranged to strikesuccessively and at proper

16 1s eaused toengage the clicks, which respect-
ively operate the hammers by which the sev-
eral divisions of time are sounded, the said
clicks belng arranged, as hereinbefore stated,
ab different distances from the surface of the

said plate. In IFig. 7, which shows a revolv-
g striking-rack, the same principle 1s used,
only in this case the rack does not follow the
vibratory movement of the lever, but is ro-
tated on its axis, and its movement from and

toward the striking mechanism 1s produced by |

the action of the lever and spring. Thus it
will be seen that the operation of the striking:-

rack from and toward the plate 1s not depend
ent onany particular construction of the parts
by whichtheseveral divisionsof time are regu-

lated, as I have shown 1n all figures different |

devices, which vary the position of the srrik-
Ing-rack from and toward the plate to adjust

the right number of strokes and {o change the |

sounds for hours, quarters, or minutes.
My improved striking mechanism further
consists 1in having only one striking-rack, and

1ts actuating pieces constructed and arranged

1n such a manner that the striking-rack isad-
justed thereby, and adapted and arranged to
make two movements—viz., one moveinent to
regulate the number of strokes, whereby the
exact hour and the number of guarters and
minutes in that hour are sounded, and another
movement whereby the hours, quarters, and
minutesareseparately and successively struck
and distinguished from each other.

I do not limit myself to any particular con-
struction of the parts in the repeating mech-
anism by which the several divisions of time
are regulated, and which move the rack from
and to the plate.
to the particular construction and shape of the
plate B; nor do I limit myself to the exact
form of striking mechanism herein shown and
described when applied to the back of the
movement, as it will be understood from the
foregoing that one of the most novel pointsin
my invention consists in placing the repeat-
Ing mechanism on the surface of the move-
ment, so that my invention consists, broadly,

in placing a repeating attachment or mechan- .

isSm over or outside of the time-movenent
without reference to the specific devices em-
ploved to form the striking mechanism,where-
by I utilize the space between the time-move-
ment and the cap or cover of the watch-case
as the receptacle for the parts of the repeating
mechanism, and thereby obtain the advantage

| mers, and opera
- drawings—that t.

intervals the hours, quarters, and minutes, by |
1tS movements 110111 and to the plate, wher eby '

Neither do I restrict myself

examined without removal from the wateh.
and can be made stronger. Itis evident that
if there is sufficient space on the back of the

wateh-movement for the whole of the repeat-
ing mechanisin—that is, the bell-wires, ham-
ting dm ices, and 111 SOME
1;11 plate, as shown 1n the
\1s space, herctofore never
employed for this purpose, may serve as the
receptacle for the whole or for a part of the
mechanism in direct connection with the time-
movement.

To avold making

cases an additio

a speeial-case fora repeat-

ing-watch, as was lleletofme necessary, with

! pnsh pin or thumb-knob projecting out of
the case, or, as in stem-winders, with a shid-
ing bolt placed in and around 1110 rim of the
case, and intended to be turned around to set
the repeating mechanism, I use a device at-
tached to the watch-movement or to the plate
B, and projecting out of the case, so that 1t
requires but & very small opening in the case
to let the pull or operating device through,
which opening can be easily made 1n any or-
dinary wafeh-case by any mechanie acquaint-
ed with wateh-making , and therefore by using
myv invention the (,ELSQS for repeating-wa
need not be made specially for the reception
of the repeating mechanisin, as heretofore.

I\I-y invention involves a radieal improve-

ent in the manufactuare, construction, and
pl"m ciple of operation of repeating mechanism
for watches and other time-picces, whereby
the said repeating mechanism can be manu-
factured at less expense than formerly, and
can be applied to any regular-made wavch-
movement and placed in any modern watch-
case, whether manufactured especially for the
purpose or not. IFurthermore, the said at-
tachments are simple 1n constr uctlon, durable,
easily repaired, and serve as an ornament to
the back of the watch.

I claim—

1. Inrepeating attachments for watches and
other time - pieces, the method herein de-
scribed, of changing the strokes to indicate
the several divisions of time, which consists in
oiving an up-and-down movement to the strik-
ing-rack to cause 1t to engage the striking
mecbanism at different points, substantially
as described.

2. The method herein described of chang-
ing the strokes to indicate the several divis-
ions of time, which consists in giving an up-
and-down movement to the lever to operate
the striking-rack, substantially as deseribed.

3. The method herein described of striking
the several divisions of time, which consists
in the use of one striking-rack havinga move-
ment parallel to the watch-movement, and a
movement to and from the same, substantially
as described.

4. The method herein deseribed of striking
the several divisions of time, consisting 1n
striking the hours and quarters by the direct
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or positive motion of the striking-rack, and |

the minutes by the return movement, substan-
tially as described.

5. A striking-rack for repeating-watchesand
other time-pleces,adapted to strike the several

~divisions of time by changing its movement to

different planes above the plate as it engages
the striking mechanism, substantially as de-
scribed.

6. A striking- rack for repeating - watches
and othertime-pieces,having a sidewise move-
ment to engage the striking mechanism, and
a movement from and toward the plate to ad-

just itself to engage the proper striking mech-

anism to sound the several divisions of hours,
quarters, and minutes, substantially as speci-
fied. | |

7. A striking-rack adapted to sound the
divisions of time, by operating the hammer-
clicks, both. on its forward and Dack move-
ments substantially as described.

8. The lever D, arranged to change its po-
sition from and toward the plate when its con-
necting-pieces come in contact with the snails,
in combination with a rack having a move-
nmexnt from and toward the plate, substantially

- as described.
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9. A striking-rack adjustable from and to-
ward the plate, in combination with the lever,
arranged to change its position automatically
while str iking the time, Subst%ntm]ly as Speci-
fied.

10. In combination, with a rack having a
movement from and toward the plate, the le-
ver D, having near its attached end a suita-
ble adjusting-spring, and adapted to be
changed in its position by the contact of its
snail-pieces, with the snails, substantially as
specified.

11. The pwoted lever D, connected with
its axis by a swivel-joint, and provided with
a sultable adjusting spring, substantially as

specified. |

192. A striking-rack for repeating-watches
and other time-pieces, having a4 movement to

of teeth, one group having three teeth and the
other fourteen teeth, for the purpose specified.

13. A self-adjusting striking-rack having
one group of teeth to strike the hours and
minutessuccessively,substantially asspecified.

14, A striking -rack having one group of
teeth to strike Lhe hours on the forward mo-
tion and the minutes by its reverse motion,
substantially as described.

15. A striking-rack adjustable to and from
the plate, in eomblmtmn with the pivoted
lever D, adapted to move automatically to and
from the plate and parallel to said plate when
operating the striking-rack, substantially as
deseribed.

16. A striking-rack having a movement to
and from the plate, in combination with a

slide or pull adapted to be drawn out of the

case, and intermediate mechanism to connect
the rack with the slide or pull, substantially

as specified. .

- striking devices ab proper intervals

17. In combination with the repeating mech-
anism of time-pieces, a slide or lever arranged
to set the striking-rack and regulate the re-
traction of the mainspring by being drawn
out, substantially as described, and for the
purpose sct forth.

18. A slide or lever adapted to operate the
striking-rack back and forth by being drawn
out and pushed in the watch-case, so as to act
as a starting device to set the repeating mech-
anism in motion, substantially as set forth.

19. A slide or lever arranged to be drawn
or pulled out to move the striking-rack and
retract the mainspring of the repeating mech-
anism, substantially as deseribed.

20. TilO comblination of a single striking-
rack having a motion parallel Lo the plate of
a watch and a motion to and from the same,
with striking devices arranged in d ifferent
planes, so that the said rack éngages the said
to sepa-
rately strike the hours, quarters, and minutes
successively, substantially as specified.

21. In combination with a striking-rack
adapted to engage the striking deviees in dif-
terent planes, a Tever for operating the strik-
ing-rack having a sidewise motion and a mo-
tlon from and to the plate, as and for the pur-
pose specified.

22. In combination with the striking-rack
herein described, having a sidewise motion
and a motion to and from the plate, a lever
operating the same having the hour-piece con-
nected with 14, substantially as specified.

23. In combination with the striking-rack
having a sidewise motion and 2 motion to and
from the plate, a lever for operating the same
having the quarter-piece conneeted with it,
substantially as specified.

24. Incombination with the hour-rack here-
in described, a lever for operating the same
arranged and constructed to '1utonmbwally
ch’mﬂe its position from and to the plate while
in mobion, and having the minute-piece con-
nected with 16, substantially as specified.

25. Incombination with the hour-rack here-
1n described, a lever for operating the same
having the hour, quarter, and minute pieces
connected with 1t, substantially as and for the
purpose speciiied.

26. In combination wich the lever for oper-
ating a single striking-rack arranged to strike
the several divisions of time, a quarter-piece
adapted to be carried directly to the quarter-
snall by the sald lever, substantially as speci-
fied.

27. The lever for operating the striking-

rack, 1n combination with an hour-picce ar-
ranged to operate upon the said lever to give
1t a movemeut to and trom the plate, Sllet“LIl-
tially as deseribed.

28. In combination with the lever for oper-
ating the striking-rack arranged to move to
and from the plate, an hour-piece attached to
the lever and adapted to change the position
of the said lever when acted upon by the hour-
snail, substfmtnlly as specified.
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29. Thesnail herein deseribed, having three |

points or sections equidistant from each other
and constructed and arranged to raise the
hour-piece and with it the lever and rack
when the hour-piece is moved against it, sub-
stantlally as and for the purpose specified.

30. In combination with the star-shaped |

snail, an hour-piece adapted to be carried
againsty the snail when moved in the direction
of the motion of the snail, substantially as and
for the purpose specified.

sl. The star-shaped snail, in combination
with the hour-piece so constructed that when
the hour-piece is carried against the snail it
rises up and carries the lever with it, thereby
raising the striking-rack out of engagement
with the striking devices, substantially as
specified. |

52, in combination with the striking rack
and lever and the hour-piece connected there-
with, a snail adapted to throw the said rack
out of engagement with the striking devices
when the hour-piece is moved against it, sub-
stantially as specified. |

35. A snail for repeating-watches, adapted
to regulate the number of strokes of the strik-
ing mechanism by moving the striking-rack
out of engagement with the striking devices,
substantially as specified.

s4. In combination with the hour-snail, a
star-wheel, and a suitable device attached to
the quarter-snail shaft to move by its revolu-
tion the said star-wheel one tooth forward and
hold it steady, substantially as shown and de-
scribed.

50. In repeating mechanism for watches
and other time-pleces, the pin m and notched
disk or piece O, connected with the quarter-
snail, 1n combination with the star-wheel and
hour-snail, substantially as and for the pur-
pose specified.,

56. In cowmbination with the striking-rack
and 1ts lever, a quarter-pieceadapted to throw
the striking-rack out of engagement with the
striking devices, substantially as specified.

37. The method of regulating the striking
of the minutes, which consists in moving the
minute-piece in the direction of the revolu-
tion of the minute-snail and against a noteh
in the said snail to adjust the rack for the
right number of strokes, substantially as speci-
fied. |

38. 'Lhe method of limiting the movement
ofthe striking-rack whenstriking the minutes,
which consists In moving the minute-piece in
the direction of the revolution of the minute-
snall, and carrying the said minute-piece
against the face of a notch in the snail, by
which movement the minute-piece is raised
and thereby throws the striking-rack out of
connection with the striking devices, as speci-
fied.

39. The minute-plece j, composed of a
spring-pawl attached to one arm of the strik-
ing-rack lever, in combination with the min-
ute-snail and striking-rack, substantially for
the purpose specified.

lipler
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40. A minute-snail for repeating-watehes
and other time-pieces, consisting of a disk
provided with four equal sections divided by
notches, in combination with a quarter-snail
shaft and minute-piece, substantially as de-
scribed.

41. The combination of the minute-snail I,
divided 1nto four equal sections by notches,
and minute-piece j,with thestriking-rack and
connecting-lever, substantially as specified.

42. In combination with the minute-snail
and minute-piece,astriking-rack in one piece
adapted to change its position fromand to the
plate automatically while moving sidewise
against the striking mechanism, substantially
as specified.

43. As anew article of manufacture, a plate,
B, adapted to receive the various parts of a
repeating attachmentand to be connected with
a watch-movement, substantially as shown
and described.

44, A plate, B, carrying a repeating mech-
anism, and adapted to be connected with and
detached from a watch-movement, in combi-
nation with a watch-movement, substantially
as deseribed. | |

45. A plate, B, provided with an opening,
a, and adapted to receive the several parts
of a repeating attachment, in eombination
with a wateh - movement, substantially as
described and shown. -

46. As a new article of manufacture, a re-
peating attachment for watches and othertime-
pieces, made separate frem the watch-move-
ment, and adapted to be attached to the same,
substantially as described.

47. A repeating attachment for watches
made separate from the wateh-movement, in
combpination with the plate B, adapted to be
connected with the wateh-mo vement, substan-
tially as deseribed.

£3. A plate, I3, of suitable shape, adapted
to be connected with a watch-movement, in
combination with arepeating meehanism made
separate from the watch-movement, substan-
t1ally as speciiied.

49, A repeating mechanism for watches and
other time-pieces, so construected that it may
be attached to or detached from the movement
as & whole without disarranging its parts, sub-
stantially as herein deseribed.,

50. A repeating mechanism for watches,
placed on the back of a watch-movement, in
combination with a watch-movement, substan-
tially as hercin shown and deseribed.

51. A repeating mechanism construeted on
the back of @ watch-movement, so that it ean
be seen and exanmined, and, if necessary, re-
moved withouat taking the movement apart,
substantially as desceribed and shown.

52. A pull or slide for operating the repeat-
ing mechanism of a watch by being drawn or
pulled out of the wateh, in combination with
a watch-case provided with openings in the
rim and covers of the watch-case, substan-
tially as and for the purpose described.
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b3. The bell wires or forks for a repeating
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attachment for watches, arranged above or} back of a wateh-movement, in combination

over the back of a watech-movement, substan-
tially as and for the purpose deseribed.

54. The clicks or pawls for operating the
striking-hammers, fixed on different planes
above the plate, in combination with a strik-
Ing-rack having a sidewise motion and a mo-
tion from and to the plate, substantially as
specified.

50. A hammer for repeating attachment for

~watches and other time-pieces, having the
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pawl and actuating-spring made in one piece,
and attached directly to the hammer, substan-
tially as described. |

56. The combination, with the repeating
mechanism, of a pull or slide, adapted to be
drawn out through an opening in the wateh-
case, and provided with a finger-piece mov-
able from and toward the edge of the case,
substantialiy as and for the purpose described.

57. Theoperatingdevice for repeating mech-

anism arranged on the back of a watch-move-
ment, 1n combination with the striking meech-
anism, substantially as described.

58. The hour-snail for repeating mechanism,
arranged above or over the back of the watch-
movement, 1n combination with the wateh-
movement, substantially as described.

59. A striking-rack for repeating mechan-
1sm, arranged on the back of a watch-move-
ment, in combination with the striking de-
vices, substantially as described.

60. A striking-rack arranged over or above
the back of a wateh-movement, in combination
with a snail, and the devices for connecting the
snall with the time-train, substantially as de-
scribed. -

61. A striking-rack for repeating mechan-
1sm for watches, movable between the back of
a watch-movement and the cap or cover of
the watch-case, substantially as described.

62. The quarter-snail for repeating mechan-
ism, placed above or over the back of a watch-
movement, 1n combination with the time-
train, and devices for connecting the same,
substantially as described.

63. The quarter and minute snails for re-
peating mechanism, arranged above or over
the back ofa watch-movement, in combination
with the quarter and minute pieces for adjust-
ing the actuating mechanism for the striking
devices, substantially as deseribed.

064. The quarter and minute snails for re-

yeating mechanism,arranged aboveoroverthe |
I & ; &2
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| with the time-train, and deviees for connecting

the same, substantially as described.

65. A minute-snail revolving above or over
the back of a watch-movement, in ecombina-
tion with the minute-piece arranged above or
over the back of the watech-movement, and
the striking-rack, substantially as described.

66. Theregulating-wheels or gearing for the
repeating mechanism, arranged above or over
the back of a wateh-movement, in combination
with the repeating mechanism, substantially
as described.

67. Inawatch-movement, a back platehav-
ing on 1ts outer side the striking-rack of a re-
peating mechanism, and devices for connect-
1ng the same with the time-train, substantially
as described.

63. A back plate for a watch-movement,
adapted tc¢ expose the balance-wheel and
bridge, and having on its outer side the strik-
ing-rack of & repeating miechanism, and de-
vices for connecting the same with the time-
train, substantially as described.

69. A repeater-plate having irregular open-
ings a, and cuts ¢ «*, substantially as described
and shown.

70. A repeater-plate, B, having an irregu-
lar opening «, and the cut «*, substantially as
described and shown.

71. A quarter-snail for repeating mechan-
anism, arranged above or over the back plate
of a watch-movement, and provided with =a
device for setting the hour-snail, in combina-
tion with the time-train, substantially as speci-
fied. |

72. The snails for repeating mechanism,
placed on the plate B, between the center of the
watch-movement and its periphery and ad-
joining the cut ¢’ of the plate, substaniially
as described and shown.

73. In a watch-movement, a snail or snails
- forrepeating mechanism, placed aboveorover
the back plate on one side between the center
of the movement and the periphery, in com-
bination with a striking-rack placed on the
opposite side of the movement between the
- center and the periphery, substantially as de-
seribed and shown.

FRED TERSTEGEN.

Witnesses:
JAMES DOUGLAS Browy,
JOHN BETTS.
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