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(No nmdel )

To all whom it may concerm:

Be it known that I, CHARLES L. TESKE, a
citizen of the United States, residing in Ilart-
ford, in the county of Iartford and State of | ¢
Connecticut, have invented certain new and
useful Improvements in Winding Driving |

Mechanism, of which the following is a speci-
fication.

This invention relates to winding driving
mechanism, and especially to a wmdmn meeh-
anism for time- movements or watch-move-
ments of clocks, watches and other power-
driven mechanism in which the movements
of the driven member are imparted by force
stored up in a previously-wound spring, cord,
or other winding device.

The principal feature of this invention is
the provision of an improved winding mech-
anlsm for clocks, watehes, &e., in which the
spring, cord, or othel wmdmﬂ* member can be
wound up without straining the same unduly.

As is well known, in clocks and watches as

heretofore constructed it has been possible,
and, indeed, customary unless great care has
been exercised, to wind up the mainspring to
its full extent and until the winding-wheel
could be turned no further. It is obvious
that in timepieces of delicate workmanship
constructed to keep accurate time within a
few seconds per week or month such strain-
ing of the mainspring would result in storing
up considerable surplus power, which of
course when released would drive the time-
train at an accelerated rate of speed and
thereby 1mpair the accuracy and usefulness
of the movement as a time-keeping mechan-
i1sm. Inaddition tothese extra forces stored
up in the mainspring by the overwinding
thereof thereis usually another force present
to 1ncrease the speed of movement of the
train, and this second surplus force is ob-
tained in watch and clock movements when

the pawl or click foreibly locks the last tooth
of the winding-wheel and thereby obtainsand |

maintains a considerable leverage, which of
course will be exerted upon the wheels of the
time-train to inerease the speed movement of
the latter.

The principal object of this invention isto
prevent the overwinding of the mainspring or

other winding member of a time-movement,

and hence prevent the transmission to the

of the let-off device.

driven members of the time-train of a force
or foreces in excess of that which the spring is
desiegned toimpart. Iattain thisresult by in-
srodueing between the winding device and the

‘spring orother power-accumulating device to
be wound a let-oif connection which will per-

mit the spring or other member to unwind
partially after it is wound up, and thus pre-
vent straining of the parts by overwinding,
and also prevent locking up of the click with
the teeth of the wheel engaged thereby Or-
dinarily I will employ some Cform of pin-and-
slot connection in the gear-train; but I donot
limit myself to these pmticulm devices, nor
to any particular species of pin-and-slot con-
nection, as many different varieties or modi-
cations of the latter may be made. In all
cases, however, the parts will be so organized
that after the spring or other member is
wound up it will unwind slightly, the extent

of this unwinding being determined usually

by the relative sizes of the pin and the slot.

In thedrawingsaccompanying and forming
part of this specification, Ifigure 1 1s an en-
larged rear elevation of a wateh containing a
movement illustrating one embodiment of my
present invention, parts being broken away
to illustrate the construction clearly. Ifigs.
2, 3,4, and 5 are detailsof the let-off device.
Fig. 6 is a fransverse section of a portion of
the wateh-movement, the section being taken
in the line 6 6, Fig. 1. Kig.7 is a detailof a
modification of the let-off device. IFig. 8 1isa
detail of a portion of a watch-movement em-
bodying my improved let-off device in direct
connection with the crown and intermediate
wheel of the movement. Tig. 9 is a similar
view of another watch- movement embody-
ing my let-off device, in eonnection with an
idle-gear between the winding-wheel and the
crown and intermediate wheel, Iigs. 10 and
11 aredetails illustrating the complementary
parts of anotherform of my improved let-oif
device. FIlig. 121sa sectional detailillustrat-
ing my invention applied to a wateh having

the winding-gears under the dial, the barrel
Higs.

having no cogs on theoutside thereof.
13 and 14 are front and rear elevations of &
portion of a watch-movement somewhat simi-
lar to that shown in Fig. 12, Iigs. 15 to 18,

inclusive, are detalls of :;mother modification
Ifigs, 19 to 21, inelu-
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sive, are details illustrating the application of |

my let-off device directly to the winding-ar-
bor of the wateh-movement. TFigs. 22 to 27,
inclusive, are details of another modification,
lustrating my improved let-off device ap-
plied to another form of winding-arbor. Fi g.
25 1s a seetional view illustrating a portion of
an old-style wateh-movement with my let-off
device attached thereto. Iigs. 29 to 36, in-
clusive, are details illustrating the applica-
tion of my improvements to another form of
Waltham movement, and IFig. 87is a detail of
a modification of the construction for adapt-
Ing my improved let-off device to this type of
movemendt,
similar characters designate like parts in
all the figures of the drawings.
My present invention may be applied, as
before stated, to many different forms of driv-
Ing mechanisms, whether these be the time-
movements of clocks, watches, &e., or any of
the various modifications illustrated in the
drawings of this application.

1'he essential feature of my improvements
is the provision between the winding device
and the part to be wound of a let-off device
by means of which such part may be let down
or permitted to unwind to a predetermined
extent when wound. |

Iieferring first to the construction illus-
trated in Ifigs. 1 to 6, inclusive, I have shown
my invention in connection with a stem-
winding wateh of the “Waltham?” type.
llere the case of the wateh, which is desig-
nated by C,contains the well-known Waltham
movement somewhat modified to admit of
Lhe application of my improvements thereto.
In this case the usual erown ¢ is connected
to a stem s, carrying a pinion 2, meshing with
onc wheel of a gear-train between the wind-
ing-stem and the mainspring of the walch,
the pinion in the present case engaging the
crown-teeth of the usual crown and interme-
diate wheel 3, by which the movements of
the winding pinion and stem may be trans-
mitted to the usual winding-wheel 4, secured
to the barrel containing the mainspring.
(Not shown.) This barrel is indicated at D,
Iig. 6, and is of the well-known type. Ordi-
narily in a watch-movement of this type a
ratchet-wheelis carried by the winding-wheel
and moves in unison therewith, such ratchet-
wheel coacting with a pawl or ¢click supported
usually on a bridge 10, secured to the main
plate of the watch in the usual manner, as
by screws.

The main plate is indicated at 20.

In the

present case, however, instead of em ploying

a fixed ratchet-wheel moving in unison with
the winding-wheel T make useof a let-off de-
vice which will admit of a slight unwinding
motion of the spring after the winding up of
the latter iseffected. This let-off device will
usually be in the form of a pin-and-slot con-
nection between two members of the connoec-
tions between the winding-stem and the main-
spring, and in the construetion illastrated in

these views I employ a ratehet-wheel some-
what similar to that in common use; but in-
stead of mounting it so that it moves in uni-
son with the winding-wheel I support it on
said winding-wheel in sueh a manner that it
has a movement relatively to the winding-
wheel at certain times. This will be olvious
by referring to Ifig. 1, in which I have shown
a barbed ratchet-wheel 8 econcentric with the
winding-wheel and supported on the latier
in such a manner as to be capable of mov-
ing slightly relatively thereto. This relative
movement in this type of wateh-movement
may be obtained advantageously by provid-
ing a pin-and-slot connection between the
winding-wheel 4 and the ratchet- wheel S.
Either wheel may carry the pin or the slot:
but in the construction shown the ratehet-
wheel is slotted at 13, while the winding-
wheel has a pin or stud 16 rising therefrom
and preferably integral therewith. (See Figs.
2 and 4.)

LThe winding- wheel is supported on the
winding-arbor 17 in the usual manner, and
this winding-arbor may be tapped at its up-
per end for the reception of a screw 18, hav-
ing a countersunk head for holding in place
a washer 19, engaging the ratchet-wheel S.

In connection with the ratchet-wheel just
described I make use of the usual pawl or
click 25, supported on the bridge and in po-
sition to coact with the teeth of said wheel.

It will be noticed, now, that if the wateh i
wound up by turning the crown ¢inthe usual
manner motion will be transmitted to the
winding-wheel 4 before the ratchet-wheel be-
gins to turn, and the pin 16 will move from
the position shown in Ifig. 1 to the other end
of the slot beflore said ratehet-wheel moves.
ITence when the crown is let go the tension
upon the mainspring will cause the winding-
wheel, with its pin, and therefore the main-
spring, to fly back to the position shown in
Fig. 1 before the click will become effective
Lo prevent Turther unwinding of the main-
spring and movement of the winding-wheel
and barrel. The extent of the unwinding
movement will of course be determined Dy
the relative dimensions of the pin and slot,
and particularly by the length of the slot.

In a modification of the let-off device illus-
trated in IFig. 7, 4* designates a winding-whee!

— r

similar to that before deseribed, and 8¢ »
barbed ratchet-wheel corresponding to that
shown in Ifig. 1. Alet-off connection is pro-
vided between these two parts and has the
same functions as that before deseribed: hut
In this instance the ratchet-wheel has a sub-
stantially seetor-shaped slot 15 and the wind-
ing-wheel has a stop-segment 16, working in
a slot 15%, which is of greater length than the
stop and has its end walls or stop-walls dis-
posed at such an interval as to allow for the
necessary movement ol the winding-wheel
and the mainspring relatively to the ratchet-
wheel after the mainspring is wound and

| while the ratchet-wheel is held by its elick.
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In Fig. 8 I haveillustrated another modifi- |

cation of the invention in which the let-off

“device is applied directly to the crown and in-
termediate wheel instead of to the winding-

wheel. In this case the erown and interme-
diate wheel 3" is supported on the bridge 10 in
substantially the same manner as the ratchet-
wheel is mounted on the winding-wheel in
Figs. 1 and 6. The ratchet-wheel 8" is some-
what smaller in this case; but between it and
the erown and intermediate wheel will be the
usual pin-and-slot connection, comprising &
slot 15° in the ratchet-wheel and a pin 16°,
projecting from the erown and intermediate
wheel. The click or pawl 25° coacts with the
teeth of the ratchet-wheel, as before stated,
and the crown and intermediate wheel meshes
directly with a winding-wheel 4°,

In Ifig. 9 is shown a modification of my im-
provements in which the let-off device is ap-
plied to an idle-gear between the crown and
intermediate wheel. In this construction a
large crown and intermediate wheel 3° meshes
with an idler 30, on which is supported a
ratchet-wheel 3% having a slot 15°, in which
works a pin 16, rising from the idler 30, which
latter meshes with the teeth of a winding-
wheel 4°.  In this modification, although the
_ it device is be-
tween the ratchet-wheel and an idle-gear, the
function of the mechanism is the same as in
the preceding cases. A click 25° coacts with
this ratchet-wheel in the usual way.

In Figs.10and 11 I haveillustrated another-

modification of the let-off device, in which
the winding-wheel 4 has thereon a parti-an-
nular slot 16/, between the ends of which isa
stop 16¢, while the ratchet-wheel 8¢ has there-
on a parti-annular ring 15°, projecting there-
from, the ends of this ring forming between
them a space or recess 159 of sufficient size to

- permit the stop 169 to have considerable play

55

60

between the end walls of the recess 154, and
thereby enable the mainspring to unwind to
the proper extent after being wound. In this

construction the sides of the two gear-wheels -

shown in Figs. 10and 11are ;mxta,posed with
the ring 15 plojectmﬂ through the annulal
opening 16'.

In I1g.12 I haveillustrated the apphcatlon
of my improvements toa watch-movement of
a type in which the let-off device, including
the ratchet-wheel, is located under the dial
of the watch and between the bridee 10° and
the main plate 20, In this case the wind-
ing-arbor 17°¢ is journaled in the bridge and

the main plate and carries thereon,adjacent to

the main plate, a ratchet-wheel 8¢, secured to
a squared portion of the arbor and coacting
with a click 25°, also supported on ithe main
plate. In this construction the barrel 5° is
adjacent to the ratchet-wheel and has a
smooth periphery,with no gear-teeth thereon,
the winding-wheel 4° being located above the
barrel and the ratchet- wheel

Ifigs. 13 and 14 illustrate another type of

tively to the winding-arbor.

responding slot 15" in the

train is under the dial, and there is not suf-
ficient space for a winding-wheel adjacent to
the ratchet-wheel and the click. In this case
the movement of the winding-pinion 2% is
transmitted to a crown and intermediate gear
3%, on the hub of which is loosely supported
for oscillation a swinging bridge 40, carrying
a pair of pinions meshing with the interme-
diate gear 3!, and one of which, 41, meshes
with the winding-wheel 4, a spring 45 hold-

ing the swinging bridge, and hence the pin-.

ion 41, in the working position. At the other
side of the watch-movement the winding-ar-
bor passes through a bridge 10, and its outer
squared end receives a disk 50, having an ex-
ternally -rounded hub, on which a ratchet-
wheel 8'is supported for movement relatively
to the disk 50. DBetween the disk 50 and the

ratchet-wheel is the usual let-olf or pin-and-
slot connection, consisting of a slot 15 in the

ratchet-wheel and a pin 16‘-' rising from the
disk. A pawl or click 25" coacts with the
teeth of the ratchet-wheel in the usual man-
ner.

In Ifigs. 1560 18 1 hswe illustrated another

modification of myinvention,in which a wind-.

ing-wheel 4% and the ratchet-wheel 8¢ have
extending from adjacent side faces thereof
coacting projections 16¢ and 15", the latter
forming between them recesses 15, in which
the projections 165 work, so as to permit rel-
ative movement of the winding-wheel with
respect to the ratchet-wheel. The manner in
which these two parts cooperate will be ob-
vious from the drawings.

Figs. 19 to 21, inclusive, illustrate a modi-
fication of my improved let-off device, in
which the pin-and-slot conneetion is applied
directly between the ratchet-wheel and the
winding - arbor.
wheel, which is designated by 8", is disposed
above and 1s somewhat larger than the wind-
ing-wheel 4", which winding-wheel is secured
to a winding-arbor, (indicated herein by 17%.)
This arboris stepped, as illustrated elearly in
Fig. 21, one ol the steps receiving the wind-
ing-wheel, while the next smaller step sup-
ports the ratchet-wheel for movement rela-
In this case the
winding-arbor may have a pin 16" projecting
from one of the steps thereof and preferably
integral therewith, this pin working in a cor-
ratchet - wheel.
The ratchet-wheel will be held in place on the
arbor, substantially in the usual manner, by
means of a screw and washer.

In Kigs. 22 to 27 I have show'n the apphea-'

tion of my improved let-off device to a modi-
fied form of winding-arbor, formed in this
case 1n two parts. These two parts are
clearly illustrated in detail in these views and
embody a main tubular arbor 17 and a sec-
ondary arbor 17", working within the tubu-
lar bore of the main member 17'. Here the
upper portion of the main member 17 is
squared to receive the winding-wheel 4!, and

wateh-movement, in which the winding-wheel | just below the squared portion is a flange or

In this case the ratchet-
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collar, in one edge of which is a recess 15,
into which projects a lug 161, depending from
the under side of a flange on the secondary
member 17" of the winding-arbor, this latter
also having a squared portion to receive the
ratchet-wheel §'. It will be obvious that as
the ratchet-wheel is fixed to the secondary
member ol the arbor and the winding-wheel
18 fast to the primary member of the arbor
the lug 16 and the recess 15! permit the wind-
ing-wheel and the primary member of the ar-
bor to move relatively to the ratchet-wheel
and the secondary member of said arbor after
the mainspring is wound.

In IFig. 28 I have illustrated another modi-
fication of my invention, showing its adapta-
tion to an old-style wateh. Ifere the barrel
5% forms part of the main plate 20 and is cov-
ered by a disk 50, secured to the primary
member 17" of a winding-arbor journaled in
the main plate and having secured to it a
winding-wheel 4. The secondary member
of this winding-arbor is indicated by 17"
and has secured thereto on a squared part a
ratchet-wheel 8%, Between the two members
of this winding-arbor I interpose a let-off con-
nection substantially similar to that illus-
trated in Iigs. 22 to 27, inclusive; but in this
modifieation the primary member 177 has a
circumferential slot 155, in which works a pin
16%, projecting radially therethrough from
the secondary member 17" of the winding-
arbor,

In Figs. 29 to 36, inclusive, I have illus-
trated my invention in connection with the
well - known new Klgin wateh - movement.
llere the crown and intermediate wheel (in-
dicated by 3™)is connected with the winding-
pinion in the usual manner and also with a
winding-wheel 4™, which has a substantially
triangular opening 60, through whiech may be
passed a corresponding triangular projection
61, rising from the hub 61 of the barrel. Of
course the winding-wheel 4™ rotates with the
barrel and the winding-arbor 17™, while the
ratehet-wheel 8" is supported on the winding-
wheel and is capable of movement relatively
thereto by reason of the pin-and-slot connec-
tion therewith. The pin is shown at 16™ on
the winding-wheel and the slot at 15™ on the
ratehet-wheel. A click 25™, mounted on the
bridge 10™; coacts with the barbed teeth of
the ratchet-wheel in the usual manner. The
ratchet-wheel may be held in position, asmay
also the winding-wheel 4, by a cap, such as
05, having serews adapted to pass into corre-
sponding screw-holes in the projection 61’ of
the barrel 5™, this cap having an undercut
head adapted to fill a countersink 66 in the
upper side of the ratchet-wheel 8™,

In Fig. 37 I have illustrated a modification
of the watch-movement last described, in
which the hub 61 may have therein a slot,
such as 15", which of course will coact with a
pin depending from the under side of the
ratchet-wheel. (Nof shown.)

In all of the various constructions in which

607,144

my invention may be embodied, as shown
herein, it will be seen that provision is made
for permitting the mainspring of the watch-
movement to unwind to a predetermined ex-
tent after being wound, thereby preventing
the straining of the mainspring and locking
upon the click at the end of the winding op-
eration. When this let-off device is used in
connection with stem-winding watches of the
usual type,the partial unwinding of the main-
spring after it is wound causes the winding-
stem and pinion to turn in the opposite direc-
tion from that in which they are moved when
the watch is being wound, and hence it he-
comes unnecessary to turn the winding-stem
In the reverse direction to that for winding
the spring.

Having described my invention, I ¢laim—

1. In a time-movement, the combination,
with a winding device and with a motor, of
power-transmitting connections for prevent-
Ing overwinding of the motor, said connce-
tions embodying a pair of rotary members,
one of which has a loose connection with, and
18 movable a predetermined distance rela-
tively to, the other for permitting an imme-
diate predetermined partial unwinding of the
motor alter the latter is wound.

2. In a time-movement, the combination,
witha winding device and with a mainspring,
of power-transmitting connections for pre-
venting overwinding of said spring and em-
bodying a pair of concentric gear-wheels, one
of which has a loose connection with, and is
movable a predetermined distance relatively
to, the other for permitting an immediate
predetermined partial unwinding of the
spring alter the latter is wound, and a stop-
pawl for one of said gear-wheels.

5. In a time-movement, the combination,
with a winding device and with a mainspring,
of power-transmitting connections betwecen
sald winding device and spring for prevent-
ingoverwinding of the spring and embodying
a pair of concentric gear-wheelshaving a pin-
and-slot connection and movable relatively
to each other for permitting an immedinte
partial unwinding of the spring after the lat-
ter 1s wound, and a stop-pawl for one of said
gear-wheels.

4. In a time-movement, the combination,
with a windingdevice and with & mainspring,
of power-transmitting connecetions between
sald winding device and spring for prevent-
ing overwinding of the spring and embodying
a pairof concentric gear-wheels one supported
on the other, said gear-wheels having a pin-
and-slot eonnection for permitting an imme-
diate partial unwinding of the spring after
the latter is wound, and a stop-pawl for onec
of sald gear-wheels.

5. Ina watch-movement, the combination,
with a winding-stem and pinion, of a crown
and intermediate wheel; a mainspring; a
winding-wheel; a ratchet-wheel coacting with
one of said first-mentioned wheels and hav-

ling a pin-and-slot connection therewith for
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permitting an immediate partial unwinding |

of the mainspring after the latter is wound;
and a stop-pawl for said ratchet-wheel, the
construction being such that overwinding of
the mainspring is prevented.

6. In a watch-movement, the combination,
with a winding-stem and pinion, of a crown
and intermediate wheel; a mainspring; a
winding-wheel in mesh with said crown and
intermediate wheel; a ratchet-wheel sup-
ported on the winding-wheel and movable

relatively thereto and having a pin-and-slot
connection therewith for permitting animme-
diate partial unwinding of the mainspring
after the latteris wound; and a stop-pawl for 15
said ratchet-wheel, the construction -being
such that overwinding of the mainspring 1is
prevented. |
CHARLES L. TESKE.
Witnesses: | -
C. S. CAMPION,
F. N. CHASE.
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