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o all whom 7 may concermn:

Be it known that I, FRED TERSTEGEN, a
citizen of the United States, residing at Eliz-
abeth, in the county of Union and State of
New Jersey, have invented a new and useful
Repeating Mechanism for Watches or other
Time-Pieces, of which the following is a speci-
fication.

My invention relates to the striking or re-
peating mechanism of that class of repeating
and striking watches wherein ‘the hour is
struck by a revolving toothed disk or rack
and the divisions of the hour by a separate
rack. ;

The objects of my invention are, first, to
separate from the time mechanism those parts
of the repeating mechanism which have here-
tofore been placed within the time-movement
and place the same, with the other parts of
the repeating mechanism, outside of the time
mechanism, and this part of the invention
consists in placing the said parts—viz., the
spring-barrel, gearing, hammers, and bell-
wires—on the exterior surface of the time-
movement and arranging the other parts of
the striking mechanism to connect there-
with; second, to construct the repeating mech-
anism in which the hour and its divisions
are struck by separate racks as a separate
and distinet attachment for watch-move-
ments and adapt the same to be connected
with the movement, and this part of the in-
vention consists in placing all the parts of
the repeating mechanism on one plate, which
may be either the watch plate or bridges or a
separate plate, and arranging the said mech-
anism so that the varvious parts conneet with
each other and with the time-train without
interfering with the regulating parts of the
time mechanism; third, to construct repeat-
ing mechanism in which the hour and its di-
visions are struck by separate racks, so that
it can be manufactured as a separate attach-
ment ready for connecting with a watch-
movement, and this part of the invention con-
sists in connecting the several parts of the
repeating mechanism with a plate and bridge,
which said plate and bridge are fastened to-
gether and adapted to be applied to the watch-
movement; fourtl, to arrange the repeating
mechanism sothat the bell-wires can be placed
above the movement and between the said

mechanism and the periphery of the repeater-
plate or watch-plate, and this part of the in-
vention consists in arranging the snails, vi-
brating snail-pieces, racks, regulating-wheels,
hammers, and springs around the center post
of the watch, so as to leave space between the
repeating mechanism and the periphery of
the repeater-plate or watch-plate for the bells;
fifth, in repeating-watches wherein the hours
and the divisions of the hour are struck by
separate racks to provide space for the bells

around the surface of the back of the watch- .

movement, and this part of the invention
consists in arranging the entire repeating
mechanism above or over the time-movement,
so as to leave a space between the said mech-
anism and the periphery of the watch-plate for
the reception and vibration of the said bells;
sixth, to simplify the assembling and adjust-
ing of the repeating mechanism,and this part
of the invention consists in providing the
snail-pieces with adjusting devices by which
they can be quickly and easily adjusted to
operate accurately in connection with the
striking-racks; seventh, to increase the vol-
ume of sound from the bell-wires, and this
part of the invention consists in clamping
the bell-wires and the wateh-movement firmly
together and to the case; eighth, to connect
the sliding bolt for operating the repeating
mechanism with the said mechanism above
the center rim of the watch - case, and this

-part of the invention consists in connecting
the slide with the lever of the repeating

mechanism. through the bezel or snaps in-
stead of through the center; ninth, to con-
nect the sliding bolt directly with the re-
peating mechanism, so as to form part there-

of instead of part of the case, and this part,

of the invention consists in connecting the
sliding bolt directly with the lever which
operates the repeating mechanism; tenth, to
provide a sliding bolt for operating the set-
ting-lever of repeating mechanism arranged
to form a dust-tight connection with the case,
and this part of the invention consists in
forming the sliding bolt with an adjustable
spring, so that it covers the slot through

which the lever conneects with the bolt; elev-
enth, to provide a bell-wire for striking-
watches and other time-pieces that can be
made more cheaply than heretofore, and this
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consists in a bell-wire made from sheet metal
and shaped in [the process of manufacture,
without bending, so as to fit the time-piece,
sand which is also made in one piece with the
plate by which it is fastened to the time-
piece; twelfth, to provide an improved ham-
mer for striking time-pieces, and this consists
of a hammer in which a single spring is ax-
ranged to control the click, and, in connec-
tion with a pin on the plate, to throw the
hammer back after making a stroke.

In the accompanying drawings, Sheet I, Fig-
urelrepresentsthebackof awatch-movement
with my improved repeating mechanism at-
tached thereto; Tig. 1%, the repeater-plate
with part of the repeating mechanism re-
moved; Fig. 1% the under side, and Fig. 1° the
upper side, of the repeater-bridge; Fig. 11, a
section of the repeater-plate, takenonline zx,
of Fig. 1% TFigs. 1*to 1 arve views in detail of
the several parts of the repeating mechanism.
Sheet IT: Ifig. 2 represents a repeating attach-
ment applied to a three-quarter-plate watch-
movement, and showing also a modification
of the hour-piece, the setting-lever, winding-
segment, and releasing device; Fig. 3, the re-
peater-plate with the bridge or upper plate
removed and detached from the watch-move-
ment, also showing the position of the disk
or hour rack Dbefore Dheing revolved hy the
movement of the lever, also showing the po-
sition of the hour-piece and the winding-seg-
ment, lever, and releasing device. Fig. 4
represents the repeating attachment sepa-
rated from the watch-movement, and show-
ing the minute-striking rack I’ released by
the movement of the lever, pressing the
hour-piece against the hour-snail. This fig-
ure also shows the position of the shoulder 4
of the minute-striking rack with relation to
the hammer-cliek, which is released and set
in position byits spring to engage the teeth of
thediskorhourrack. Fig.5 isasectionaledge
elevation of Tig. 4, illustrating the position
of the rack-piece JII' and the releasing spring
and pin when the rack-picce is not in contact
with the snail Z’—in other words, before the
rack-piece is released; I'ig. 6, a similar view
llustrating the position of the rack-picce and
releasing spring and pin when the rack-piece
has been released and is in contact with its
snail; Fig. 7, a detail view of the winding-
segment with its pin engaging the slot in the
hour-piece, and illustrating the manner of
operating the pin of the releasing device.
Tig. 7" represents a top and an edge view of
the winding-segment, and showing the pin
by which it engages the slot in the hour-
plece. Tig. 7" represents the hour-piece with
the slot and releasing deviee. It also shows
an arm in dotted lines by which the hour-
piece may be pivoted- to the plate. Tig.§
shows a clamping-plate for fastening the bell-
wires to the plate. Sheet III: Fig. 9 repre-
sents a watch-movement with the repeating
mechanism applied to the back plate of the
wateh, showing also another form of bridge,

421,844

a different arrangement of the repeating
mechanism, and the sliding-bolt attachment
for setting the repeating mechanism. Fig. 9°
represents the under plate or bridge, and
Fig. 9" the upper plate or bridge. Iig. 9¢
shows details of the setfing and winding
mechanism, Fig. 9. TFig. 10 represents an
arrangement of the repeating mechanism
applied to a full-plate wateh. Fig. 10* shows
a barrel-bridge arranged for receiving the re-
peating mechanism. Tig. 10" represents the
bridge. Iig. 10¢ represents detailed views of
the sliding bolt illustrated in Fig. 10.
Referring to the drawings,Sheet I, the cen-
ter post and wheel of a watch-movement are
indicated by the letter A, the other parts of
the movement being omitted. B is the re-
peater-plate,and C the repeater-hridge,which
carry the various parts of the repeater mech-
anism. Plate B is about the samec diameter
as the plate of the time-movement and is
placed directly on the latter plate and fast-
ened to the time-movement by two or more
of the serews which hold the movement fo-
gether, serew-holes being made in the plate
B at points corresponding to the screw-holes
and posts of the full-plate movements, Plate
B has an irregularly-zut opening a,which ad-
mits those parts of the movement which pro-
jeet through or above the back plate. This
opening is of such a shape that the plate can
be applied to different styles of watch-move-
ments—say full, half, or three-quarter plate.
Any portion of the said movement that pro-
jects through or above the back plate passes
into the said opening and shows through the
same, while the plate B, Dy reason of this
opening, fits down on the back plate around
the said parts. The segmental repeater-
bridge C is of less radius than plate B, on
which it is placed and secured Dby suitable
screws. This bridge has its surface cut out,
forming an irregular opening ¢’ of the same
or similar shape as the opening in that part
of plate I3 overwhich thesaid bridgeis placed,
so that the edges of the openings « o’ may
coincide. Between plate B and bridge C are
placed all the wheels and snails of the re-
peating mechanism, suitable seats being
turned out forthe sameand holes provided for
the staffs, pivots, &e. In plate B is a hole b
for the reception of the barrel D, in which is
the spring that operates the toothed hour-
disk f. The hole D is counterbored in its un-
der side (sce Fig. 19) for the reception of the
flange of the barrel D, which is engaged by
the serews that fasten the barrel in place.
The said flange is provided with notches, in
order that one of the screws may engage one
of the said notches to hold the barrel when it
is turned to adjust the power of the main-
spring. The spring in the barrel engages

an arbor which carries a pinion d, ratchet-
wheel ¢, and toothed disk £ On the up-
per side of the disk fis a pin g, and on the
arbor above the disk is placed loosely a fin-
ger I for moving the rack which strikes the
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divisions of the hour. This finger lies on top
of the disk, and its free end is provided with
a pin I/, or in place thereof its end may be
turned up at right angles to form a pin, both
forms being shown in Fig. 1), The arbor car-
ries a toothed wheel 7, that engages the regu-
lating-wheels K in the usual manner common
to all repeaters, and the arbor also connects
with the spring in the barrel D. F is the le-
ver which connects with the sliding bolt out-
side the case and sets the repeating mechan-
ism. This leveris pivoted between the plate
and bridge (see Fig. 1*) and has two operat-
ing ends j 5/, the former operating the wind-
ing segment and the latter the hour-piece.
G is the winding-segment, (shown separately
in Fig.1",) placed over the lever-on the same
pivot, its teeth engaging the pinion d. The
segment has a pin %, which projects down-
ward against or in line with the lower edge of
the lever. The lever carries a pin &/ just
above the edge of the winding-segment.
When the lever isturned to the right, the pin
I’ bearing against the edge of the winding-
segment and pin % bearing against the edge
of the lever, the lever by means of said pins
turns the winding-segment, and thereby the
winding-segment is caused to wind up the
spring in the barrel D. By this means the
spring is wound sufficiently to turn the disk

back and strike the hours and also cause the

finger /i to force back the rack which strikes
the divisions of the hour. The end j* of the
leveroperatesthe hour-piece and also releases
the minute-piece to set the minutes. - Histhe
hour-piece, pivoted at 1 between the plate
and bridge. The shorter arm ! is the snail-
piece, while the longer arm ' is curved and ex-
tends downward between the periphery of the
plate and the opening @, and its end lies over
the end 7" of the lever. On the under side
of arm I” is a stop m, in such a position that

when the lever is pushed around the end-

J" strikes the stop. The side of the stop next
to the lever has a beveled notch or face, as
shown, and when the edge of the lever is
pressed against it it will have a tendeney to
press the arm I’ down as soon as it meets re-
sistance from the hour-piece coming in con-

tact with its snail Z, and thereby being pre-

vented from moving farther sidewise on its
pivot.” Above the lever is a flat spring I, hav-
ing one end fastened near the periphery of
the plate and its opposite free end provided
with a pin n, projecting upward through a
hole #’ in the bridge C. Against the pin an
arm '’ of the piece H” bearsand holds thesaid
piece back: The piece H’ is pivoted at 2 to
bridge C, and at one end has an arm which is
carried in contact with the snail Z’ and at the
opposite end a rack in position to engage the
click on the hamimer which strikes the divis-
ions of the hour. - The piece H’ is held by the
pin 1 bearing against the end of the arm »'’,
and when released from the said pin a rack-
spring p throws it forward against the snail.
The operation of - this device is as follows:

Whentheleveris turned towind up thespring
in the barrel, its end » is carried against the
stop'm and moves the hour-piece until it is
stopped by its snail. The resistance it then
meets with causes it to press the hour-piece
down, (by riding up the beveled surface of
the stop,) and the arm !, bearing on the

spring I, bends its free end downward, and

thus withdraws the pin n out of the way of
the arm n’’ of piece /. Thereupon the rack-
spring throws the piece forward until it is
stopped Dby its snail Z” and the rack on the
opposite end is carried past the click on the
hammer, the number of teeth passing the

click depending on the distance the snail al-

lowed the piece to move. Thus the hour-
piece is set by the direct pressure of the le-
ver, while the piece H’ is released thereby and
set by the spring. The end j” moves from its
normal position a certain distance before it
touches the stop on the hour-piece. 1In this
interval the spring is partly wound up, and
the force thus obtained is used to move the
rack for striking the divisions of the hour.
The toothed disk f, it will be obsérved, has
twelve teeth, and a portion of its periphery
is blank. - When the Jever first winds the
spring, the blank space passes the hour-click;
but when the lever touches the stop of the
hour-piece the first tocth (counting from the
left) is close to the click of the hour-hammer,
and when the arm of the hour-piece touches
the longeststep of the snail the first tooth will
have passed the click, and from that point on
an additional tooth is carried past the click
as the arm is carried fo the successive steps
of the snail—that is, when the ‘arm touches
the deepest stepall the teeth on the rack will
have passed the hour-click and the disk is
set to strike twelve o’clock.” When the disk
is turned as above indicated, the pin ¢ is
turned away from the finger h, (see Fig. 11,)

and when the piece H’ is released the pin on-

said finger I is struck by the shoulder 3,
formed on piece H’, and thereby the fingeris
turned or thrown around to the left, the dis-
tance it is moved. depending upon the dis-
tance the piece I’ is permitted to move by the
snail. -This movement is so adjusted that if
one of the divisions of the houar has passed,
(say five minutes,) and consequently one tooth
of therackis carried pasttheclick, the fingeris
carried to such & point that on the return. it
will move the piece back, so that one tooth
will be caused to engage the click and oper-
ate the hammer. The rack shown in Fig. 1
is arranged for striking divisions of five min-
utes, there being eleven teeth, and each step.
of the snail, except the longest step, repre-
sents an interval of five minutes, the first or
longest step being opposite the piece H” on
the full hour to prevent the first tooth from
passing the click, as there is no division of
the hour to be struck. To cause the finger

to move the piece I’ back, sothat the teeth
on the rack will engage the click and strike
the divisions of the hour, the pin ¢ is ad-
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justed so that after the hours are struck by
the return-revolution of the disk the pin g,

‘after an interval, comes in contact with the

finger, and this pin forees the finger around,
and in turn the pin 7' on the finger, bearing
against the shoulder 3, forces the piece H’
back, and, its rack engaging the click of the
hammer, the divisions of the hour are struck.
When all the teeth on the rack have passed
the click, the pin ¢, after the hours are
struck, immediately touches the finger /» and
moves it back; but if no teeth have passed
(when it is an even hour) the pin does not
toueh the finger until the disk has nearly
stopped its motion, and then it moves the
finger only enough to move the arm of piece
I’ back of the pin n of the releasing-spring
I. To prevent erroneous striking of the time
by a failure to push the lever the full dis-
tance, a device is used which will now be de-
seribed. (See Sheet I, Figs. 1 and 1¢ and
Sheet II, Figs. 2, 3, and 4.) On the tail p’ of
the hour-hammer click is fixed a pin g, which
projeets up in line with the edge of piece H’,
(see Sheet II, Figs. 5 and 6; also shown in
Tig. 2,) in which at the angle formed by the
extension of the rack is an incut forming a

shoulder 4, which lies dirvectly over the click,

(see Sheet II, Fig. 2,) so that when the piece
is back the shoulder 4 bears against the pin
g, and, pressing against the same, turns the
cliek aside out of the path of the teeth of
disk 7, so that no matter how much the said
disk turns the teeth will not engage the click
and the hammer will not be operated; but
when the piece H’ is released and the rack-
spring sets it, the click being released by the
shoulder 4 moving away from the pin ¢, the
click-spring throws it into position to engage
the teeth of disk /. (See SheetI], Fig. +) As
before described, piece T’ is not released
until lever I is turned far enough to press
the hour-piece against the snail. Conse-
quently, if by inadvertence or accident the
lever is not moved far enough to set the
hour-piece against the snail and release the
picee I/, the click will not be released and
the disk is turned around to its normal posi-
tion without operating the hammer. Thus
it will be impossible to strike the time wrong,
and when once the repeating mechanism is
set by moving the lever the right distance
and releasing the piece 11’ the time must be
struck by the mechanism resetting itself un-
der the pressure of the spring.

Sheet IT: The lever is shown in connection
with the winding-segment and hour-piece on
a three-quarter plate. The winding-segment
has an arm L, provided with a downwardly-
projecting pin ¢/. The hour-piece I (see Iig.
3) is a segmentof a circle, and it rests in a po-
sition nearly approximating to the periphery
of theplate. Ithasacurved arm orextension,
as shown, by which it is pivoted to the plate
at 1, Figs. 3 and4. The saidpieceis provided
with a slot ¢, Fig. 7°, into which the pin ¢
on the winding-segment, Fig. 7%, projects and

| is fastened a releasing-spring 1.

moves. To the under side of the hour-piece
(See Fig. 7,
Sheet IT.) This spring is also shown in Figs.
2, 8, and 4, and in detail in Tigs. 5, 6, and 7
on Sheet II. The free end of said spring rests
over one end of the slot ¢/, so that when the
lever moves over the winding-segment the
pin ¢ pushes the hour-piece until its snail
end presses against one of thestepsof thehour-
snail, its further movement being stopped by
the said snail. The continued pressure of the
lever causes the pin ¢’ to bend the spring
I down, whereupon a pin n, that projeets
upward from said spring into a hole in the
hour-piece and through a coincident open-
ing in the bridge C adjacent to and in jux-
taposition with the inner edge of the rack-
piece I/, is drawn downward by the bending
of the spring below the surface of plate C.
The said pin 7 holds the rack-piece H' against
the pressure of itsspring. Consequently when
withdrawn it releases said piece, whereupon
its spring causes it to fly until its snail end
comes in contact with its snail or one of the
steps thereof. Thereupon the rack on its op-
posite end is carried past theelick of the min-
ute-striking hammer, or so many of the teeth
of said rack as there are minutes or five min-
utes in the hour. (See Figs. 4 and 6.) The
rack-piece I’ heing in this case arranged
for striking five minutes, it will be under-
stood that cach tooth of the rack represents
an interval of five minutes, and when the
piece is set by the snail, or by its snail end
coming in contact with one of thestepsof the
snail, it is set for striking the number of five
minutes there are in the hour less than the
total number.

Sheet III: On this sheet are shown several
modes of applying the repeating mechanism
so as to further reduce the space occupied by
the same, also showing the mainspring applied
over or above the back plate of the movement.
The Dbridge C, it will be observed, is a small
flat irregularly-shaped plate placed between
the center post and edge of the movement, so
asto leave amplespace for the bells within the
periphery of the movement. The repeating
mechanism (shown in Figs. 9, 9%, and 9°) is of
ordinary character, andits mode of operation
is well known. Thenovel features consist in
placing all the mechanism outside of and on
one surface of the watch-movement and in
the manner of connecting the lever with the
sliding bolt outside of the case. Ileretofore
in repeaters of this class the various parts of
the repeating mechanism were separated and
distributed about the watch-movement, the
spring-barrel and regulating-gearing, ham-
mers, and bell-wires being placed between the
front and Dack plates of the movement or
within the time mechanism. The releasing-

spring, lever, winding-segment, the link, rack,
hammer-ciicks, hour-disk, and the snails were
placed on the front plate of the movement
the releasing-spring lying directly in line with
the periphery of the frontplate. Inthe pres-
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ent invention these parts are all grouped to-
getheronone surface of the watch-movement,
and have only a gearing-connection with the
time mechanism, the spring-barrel D as a
separate attachment is dispensed with and a
seat D’ is turned in the plate for the spring,
and the gearing E, Fig. 9, is arranged and
connected with the spring in the usual man-
ner and between the plate and the bridge C,
as described and shown in connection with
other figures of the drawings, and the rack-
piece H’, by which the divisions of the hour

~are set and struck, and the rack-spring are
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placed above the bridge, and the rack-piece
which moves toward the snail Z’ has a pin #
projecting downward into a slot +/, in which
it moves, said slot being made in the Dbridge
and extends to the snail Z’. The rack-releas-
ing spring, the lever and hour-piece, the wind-
ing-segment,and itslink,which presses against
the releasing-spring, are all constructed in the
usual way; but the arangement of the sev-
eral parts of the mechanism is different. The
releasing-spring 1is placed nearer to the cen-
terof the watch-movement. Bythis and other
rearranging of parts, which is clearly illus-
trated, the repeating mechanism is grouped
in a small space nearver to the center of the
movement, and thereby an annular space J
is left between the repeating mechanism and
the periphery of the movement for the bells.
Another departure from the usual construe-
tion of the repeater consists in dispensing
with the spring-barrel as a separate device
and providing a place for the spring in the
bridge by turning out a seat D', and in plac-
ing the snails between the center post and the
periphery of the movement instead of at the
center of the movement, as heretofore.
Fig.10: This figure represents the repeating
mechanism arranged in a different manner
from that last described. The snails, gear-
ing, spring-barrel, racks, and hammers oc-
cupy different positions on the surface of the
movement. The mechanism is also shown as
applied directly to the barrel-bridge forming
part of the movement-plate of a full-plate
Waltham wateh; but it can be arranged in
the same manner on other full-plate move-
ments, and also on three-quarter-plate move-
ments. The snails may be connected on the
three-quarter-plate movements in the same
way as shown in other figures or in any suit-
able manner. In this figure the snail is
moved by a pinion placed on the staff, which
is connecied through the movement by suit-
able gearing with theé cannon-pinion. The
star-wheel and hour-snail Z are pivoted in
the lower plate and bridge; and the upper end
of their staff is held and turns in a slot ¢ in
the upper bridge. The escapement-spring K
presses against the star-wheel, and thereby
holds the end of the staff in the slot at one
end of the slot, but at the same time permits
it to movelengthwise of the slot when pressed
with sufficient force. The hour-piece H when
moved against the hour-snail 7% presses

against the snail and moves the staff length-
wise of the slot, and when the hour-piece is
set the pressure of the eseapement-spring
forces the staff back to its normal position.
The object of this construction is to reiease
the rack-piece H’, the end of the curved arm
of which bears against the end of the staff
which projects above the slot. .
Fig. 10" shows the barrel-bridge forming
part of the movement-plate, arranged to re-
ceive the repeating mechanism with the gear-
ing, hammers, snails, and springs removed,
and Fig. 10° shows the bridge with the rack-
piece and spring attached. .
The sliding bolt by which the repeating
mechanism is operated or set from the out-
side of the case is illustrated on Sheet IIL
Figs. 9 and 10 show different methods of
connecting the outside bolt with the lever.
In Fig. 9, M is the center of a watch-case,
M’ is the cap-snap, and M’/ is the back-snap.
In the cap-snap is made a cut or slot to
admit the lever I flush with the snap, and
long enough to ailow the lever to move the
proper distance to set the repeating mechan-
ism.” N is an inside slide of thin metal,
which is placed on the surface of the center
M, with its concave edge, which has the same
curvature as the case, against the back-snap
M”’. Thisslideisheld in place by two screw-
heads u w, under which it slides freely back

and forth, its movement being limited by a

projection ' of its convex edge which pro-

jects outward beyond the periphery of the

center, where it is connected with the outside
slide N’, which lies closely against the periph-
ery of the center and is provided with a
thumb-catch. On the inside slide is a stud
w'’, which rests against the edge of the lever.
By pushing the slides in the direction of the
arrow the stud bearing against the lever
moves it to set the repeater mechanism, while
the lever is returned to its normal -position
by its spring in the ordinary manner. It
will be observed that the connection between
the slides and the lever is made without cut-
ting into the center, the inside slide being
placed bebtween the edge of the ontside or
back of the case and the center, a suitable
slot being made in the said edge for the
movement of the lever. In Figs. 10 and 10°
is shown a modification of theslide.
the inside slide is dispensed with, and the
lever is carried through a slot in the edge
of the cover and into a mortise or slot in
the outside slide N’, and its end, projecting
through the said slot is provided with a trans-
verse hole, (indicated by dotted lines in Iig.
10.) A spring v, which is laid in a channel
2’ in the edge of the slide, has one end passed
through the hole in the lever and the oppo-
site end, which is reduced to form a pin v’/,
passed through the bent end of a plate O, which
is laid over the channel and spring to cover
and conceal the same and has its opposite
end secured to the slideby a serew. Theend

of said plate which is secured to the slide
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projects above the surface of the slide and
forms a thumb-catch. By this construction
the sliding holt N’ is fastened to the lever by
the spring ¢, which holdsit firmly and tightly
against and over the joint between the case
and center and over the slot through which
and in which the lever moves. The spring
attachment at the same time allows the slide
to move back when the case is opened and
closed, and thus forms a perfectly dust-tight
cover for the opening in the case without in-
terfering with the opening and closing of the
same.

The adjusting devices for the snail-pieces
are shown in detail on Sheet I. Three sev-
eral devices are shown under Fig. 1¢. One
consists of a set-serew 7, passed into the snail-
Diece, so that its head will be carried against
the stepsof thesnail. Anothershowsa serew
8 passed entirely through the snail-piece, so
that its point will be carried against the snail;
and the third consists in making the snail-
piece proper separate and pivoting it to the
lever and then regulating it by means of an
oval or half headed serew 9. By these arrange-
ments the assembling and adjusting of the
repeating mechanism are greatly facilitated,
for if any error occurs in making the mech-
anism or the plates whereby the hour, min-
ute, or quarter pieces would bhe prevented
from touching the snails at the right moment
the pieces can be adjusted instantly without
taking the mechanism apart and without
filing or cutting the pieces.

The improved bell-wires are shown in Sheet
I and Sheet IT, Tigs. 2, 4, and 6. The mode
of manufacturing these wires consists in mak-
ing them of the proper shape to go into the
watch and in one piece with the plate by
which they are attached from a sheetor plate
of suitable metal.

Fig. 8, Sheet II, represents the clamping-
plate of a bell-wire, which may be used also
to clamp the bell-wires tightly to the case.
The downwardly-turned flange 15 is intended
to bear against the inside periphery of the
watch-case, so as to connect the fixed ends of
the bell-wires with the case, and thereby give
a solidity to their attachiment, which will
greatly increase their sonorousuness and the
clearness of the sound.

On Sheet II, Ifigs. 2 and £ show the screw-
plates of the bell-wires extended beyond the
periphery of the repeater-plate, so as to hear
against the case and produce the same effect
of increasing the volume and eclearness of
the sound. Tig. 3 shows the repeater-plate
with the projection ¢ arranged so as to bear
against the case as well as the clamp.

The hammers Y shown in the various fig-
ures are of novel construction. They are
struck out from sheet metal. Through their
heads is drilled a hole in which one end of
the cliek-spring 16 is inserted, as represented
by the dotted lines, the opposite end being
placed against the tail of the click. The
click-spring is made from a piece of hair-
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spring, and its end is secured in the hole in
the hammer-head by a pin.

All of the steel pieces and brass plates de-
seribed and shown herein are of such shape
that they can be struck out from sheet metal
by suitable dies.

The spring-barrel D, Fig. 19, can be easily
detached from the repeating plate or bridge
without disturbing other parts of the repeat-
ing mechanism. This is a great advantage,
as in case the mainspring breaks the barrel
can be removed and a new spring inserted in
a short time and at a slight expense.

I claim—

1. In repeating-watches, a repeating mech-
anism placed on onesurface of the time-move-
ment, having separately-operated racks en-
gaging the hammers to strike the hiour and
its divisions and driven by a special spring,
in combination with the snails driven by the
mainspring of the time-movement, substan-
tially as described.

2. A repeating mechanism placed on the
bazk of the watch-movement and having sep-
arately-operated racks for the hour and its
divisions and driven by a special motor-
spring, in combination with a snail or snails
in connection with and driven by the main-
spring of the time-movement, substantially
as described.

3. A repeating attachment having sepa-
rately-operated racks for the hour and its di-
visions, in combination with a starting device
connected with the plate of the repeating at-
tachiment for releasing the rack or racks, sub-
stantially as described.

4. In combination with a watch-movement,
a plate and bridge, and a repeating mechan-
ism having separately-operated racks for the
hour and its divisions, a spring for operating
the repeating mechanism and snails and snail-
pieces, all of which are connected with said
plate and bridge, and the snails being con-
nected by intermediate gearing with the main-
spring of the time-movement, substantially
as described.

5. In combination with a wateh-movement,
a repeating mechanism having sepavately-op-
erated racks for the hour and its divisions
assembled about the center of the movement,
s0 as toleavespace on the same surface for the
bell-wires within the periphery of the move-
ment, and a special spring by which the re-
peating mechanism is driven, substantially
as described.

6. In combination with a watech-movement,
the snails, regulating-wheels, hammers, bell-
wires, and spring-barrel, snail-pieces, and re-
leasing device for the rack that strikes the
divisions of thehour placed on onesurface of
the movement, substantially as shown and
described.

7. The combination,in a repeating mechan-
ism, of the snails, snail-pieces, spring-barrel,
and regulating-wheels placed together on the
backof the watch-movement, substantially as
specified.
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8. Asanewarticleof manufacture, arepeat-
ing mechanism having separate racks for en-
gaging the ammers for striking- the hours
and its divisions assembled together ready
for placing on the watch-movement, and hav-
ing a special spring for driving the repeating
mechanism, substantially as described.

9. The combination of the plate B, adapted
to be connected with a watch-movement, and
bridge C, placed on the said plate, and the
repeating mechanism herein desecribed, con-
nected with the said plate and bridge, sothat
when placed on the watch-movement it can
be connected with the time mechanism, and
having a special spring fordriving the repeat-
ing mechanism, substantially as described.

10. The plate B, adapted to he connected.
with a watch-movement and provided witha
suitably-placed opening for the spring-barrel,
in- combination with a spring-barrel placed
in said opening and repeating mechanism
driven by the spring in said barrel, substan-
tially as desecribed.

11. The repeater-plate provided with an
opening or seat D’ for the mainspring of the
repeating mechanism, in combination with a
mainspring and repeating mechanism driven
thereby and a device for winding the spring,
substantially as described.

12. A spring-barre] for repeating mechan-
ism placed above or over the gearing mechan-
ism in a watch-movement, substantially as
described and shown, .

18. In a repeating-watch, a plate provided
with an opening on seat D’ for the main-
spring of the repeating mechanism, in com-
bination with a winding device for the spring,
all arranged on the back plate or bridge of the
wateh-movement, substantially as deseribed.

14. In a watch-movement, the back plate or
bridge provided with a suitable opening to
form a receptacle for the spring-barrel of a
repeating mechanism arranged to be placed on
the back of a watch-movement, substantially
as described.

15. In combination with a watch-movement,
striking-racks engaging the hammer-clicks, a
releasing device for the rack that moves the
hammer that strikes the divisions of the hour,
snail-pieces, and snails, all arranged and con-
nected above the back of the watch-move-
ment, substantially as specified.

16. In combination with the watch-move-
ment, the hammers, striking-racks engaging
the hammer-clicks, snail-pieces, and snails, all
arranged and connected above the back of a
watch-movement so as to leave space on the
same surface for-the bell-wires within the
periphery of the movement, substantially as
specified.

17. In striking attachments for watches, a
spring-barrel separated from the time move-
ment, in combination with the gearing and a
device for winding up the spring in the har-
rel placed on one surface of the watch-move-
ment, substantially as deseribed. :

18. A repeating mechanism placed between

a plate and bridge, in combination with de-
vices for connecting the same with the time-
train of a watch-movement and a special
spring for driving the repeating mechanism,
substantially as desecribed.

19. A repeating mechanism in which the
hours and its divisions are struck by sepa-
rate racks and adapted to be connected with
the time-train by the gearing which sets the
snail, assembled on the back of the watch-
movement so as to leave space on the same
surface for the Dells, in combination with a
special spring for driving the repeating mech-
anism, substantially as described.

90. The combination, in a repeating-wateh,
of the hour-disk £, finger N, and rack-piece IT’,
with the gearing arranged on the back of the
wateh-movement, substantially as described.

21, The combination, in a repeating-watch,
of the hour-disk £, finger 7, and rack-piece I',
with the hammers all arranged on one sur-
face of the watch-movement, substantially
as deseribed.

22. The combination of the hour-disk f,
finger 1, and rack-piece I, with the gearing
and hammers arranged above the back of a
watch-movement, substantially as desecribed.

23. Tn a repeating-watch, the hour-disk f,

finger 7, and rack-piece H’, in combination.

with the hammers and Dbell-wires arranged
above the surface of the watch-movement,
substantially as described.

94, The combination of the spring-barrel
and its arbor, the hour-disk f, finger h, gear-
ing E, and winding device when placed on

one surface of the watch-movement, substan-

tially as deseribed.

25. In repeating mechanism in which the
hour and its divisions are struck by separate
racks, the combination on one surface of the
hour-striking disk f, finger %, piece I, bell-

wires, hammers, and gearing, as and for the’

purpose described.

26. "The combination of the hammers, rack-
piece I, hour-disk f, and releasing device for
the rack that strikes the divisions of the
hour when arranged on one surface of the
wateh-movement, substantially as described.

27. The combination of the snail which regu-
lates the striking of the divisions of the hour,
gearing to connect the said snail with -the
fime mechanism, rack-piece I, releasing-
spring I, and hammer, all arranged on one
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surface of the watch-movement, substantially -

as specified. :

28, The combination of the winding-seg-
ment and pinion, spring-barrel and main-
spring, barrel-arbor, suitable racks for strik-
ing the hour and its divisions, snails and
snail-pieces, releasing device for the rack
that strikes the divisions of the hour, regu-
lating-gearing, and hamniers, all arranged on
one surface of the watch-movement and
adapted to be connected with the time-train
on the same surface, substantially as de-
seribed.

99, A repeating mechanism in which the
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striking-racks and the device for starting the
same arc assembled on the back of a watch-
movement 8o as toleave a space on the same
surface for the bells, in combination with a
separate spring for driving the repeating
mechanism, substantially as described.

50. In combination with the hour-disk f
and its hammer placed above the back of the
watch-movement, a device operated by the
rack-piece 11" to adjust the hammer-click to
avoid engaging the teeth of the rack before
being set, substantially as described.

31. The combination of a repeating mech-
anism placed on the back of the watch-move-
ment with the hour-disk £, the hour-hammer
click provided with the pin ¢, and the rack-
piece Il’, provided with the shoulder 4, sub-
stantially as shown and described.

32. In comblination with an hour-striking
disk and hour-hammer, an hour-piece and
hour-snail Z, placed on the back of the move-
ment, and a separate spring for driving the
repeating mechanism, substantially as de-
scribed. :

33. In combination with the hour-disk f, its
arbor and spring-barrel, and hour-piece I,
placed on the back of a watch-movement, the
releasing-spring I, substantially as deseribed.

54, The hour-piece II and releasing-spring
attached directly thereto, in combination
with the winding-segment T, setting-lever T,
and the rack Il’, which strikes the divisions
of the hour, substantially as deseribed.

35. Therepeater-plate B, placed on the back
of the wateh so0 as to leave space between
its periphery and the periphery of the watch-
movement for the bells, and provided with a
projection ¢” for the attachment of the hell-
wires, substantially as deseribed.

36. In combination with the watch-move-
ment and the watch-case, the repeater-plate
provided with the projection ¢/, for the pur-
pose specified.

37. A Dbell-wire having its screw-plate so
formed and attached to the watch-movement
that the said plate stands overthe periphery
of the watch-movement for the purpose of
pressing on the edge of the watch-case when
applied thereto, substantially as shown and
described.

38. A bell-wire having a serew-plate pro-
vided with a projection or flange to press on
the periphery of the case, substantially as
described,

39. A sliding bolt for operating the lever
of a repeating mechanism, adapted to con-
nect with the said lever above the center of
the case, substantially as deseribed.

40. In combination with the repeating
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mechanism and its lever, a slide placed out-
side of the case and connected with the lever
above the center of the ease, substantially as
described.

41. In combination with the lever [, the
inside slide N and outside slide connected
with cach other and the lever above the
center of the case, substantially as shown
and described.

42. In combination with the lever and the
case, in the back-snap of which is a mortise
2"’ the inside slide N, having projections v/
w’”, and the outside slide N’, substantially
as deseribed and shown.

43. A slide for operating the repeating
mechanism, connected with the case and
adapted to engage the lever of the repeating
mechanism, said slide being connected with
the lever between the cap and the center of
the case, substantially as described.

44, A repeating attachment having sep-
arately-operated racks for engaging the ham-
mers that strike the hour and its divisions,
and bell-wires, all of said parts being assem-
bled on & plate applied to a time-movement,in
combination with a special spring for driving
the repeating mechanism, substantially as
described.

45. In combination with the bell-wires of a
repeating mechanism, a clamp for clamping
the bell-wires to the movement, provided with
the flange 15 to connect the wires with the
case for the purpose of increasing the volume
of sound, substantially as described.

46. A rack-piece provided with a suitable
adjusting device for adjusting it to the snail,
substantially as described.

47. The hour-piece provided with an ad-
justing device, in combination with the snail
and hour-disk, substantially as described.

4+8. An hour-striking rack, in combination
with an hour-piece provided with an adjust-
ing device, substantially as described.

40. A striking-rack, in combination with a
rack-piece provided with an adjusting device
and a snail, substantially as deseribed.

50. A slide for setting the repeating mech-
anism of a wateh placed above the center
rim of the case, in combination with the case
having a cut or slot through its back cover,
substantially as described.

51. A hammer for striking-watches, made
from sheet metal and provided with a hole
inits head by which to fasten the hair-spring,
substantially as deseribed.

FRED TERSTEGEN.

Witnesses:

MILLARD R. JOXES,
JULIUS RETWOLDT.

6o

65

70

75

So

go

100

105

I10




