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To all whom it may conceri:

Be it known that I, CHARLES M. CROOK, a
citizen of the United States, residing at bris-
tol, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Electrically-Wound
Clocks, of which the following is a specifica-
tion, reference being had to the accompany-
ing drawings, forming a part thereof.

This invention relates to devices for elec-
trically winding clocks; and its purpose is to
reduce the power necessary for such winding
or to adapt a magnet energized by a given

current to keep the clock wound by less fre-

gquent action.

It consists in the means for preventing the
frictior or pressure at the circuit making and
breaking contact-pieces from operating as a
resistance to the running of the train or as a
resistance to the winding impulse of the wind-
ing devices. |

It consists also of the means by which the
tension of the spring or corresponding force
of such other motor as may be employed, as
a weight, which is overcome by the winding
devices in winding, operates to increase the
pressure at the eontact-pomh at which the
circuit is closed for the purpose of energizing
the winding-magnet, thereby dl]illll]lS]llI]G the
resistance Of the current in passing sueh con-

tact.

It consists, further, in specific features of

construction, which are set out in the claims.

In the drawings, Figure 1 is a top plan of a
portion of a clock-movement embodying my
invention, only the first wheel of the running-
train being shown, the construction of the
remainder of the train being immaterial to
Fig. 2 1s a section at

Fig. 8is a section at the same
plane looking in bhe direction of the arrow &.

Fig. 41s a detaﬂ elevation, partly sectional,

ShOWlI]G the windin fr-level sectlon beingm a,de
at the 11ne 44 on I‘19 1. I‘w 5 is a detail sec-
tion through the axis of 13116 contact-roller on
the armature-lever, as at the line 5 5 on Kig.
2. Fig. 6 is 386{3131011 at the line 6 6 on Fig. 1
A represents the frame of the c¢lock; I3, the

electromagnet for winding the same; C, the |

armature of said manuet C', the armature-
lever, fulerumed at ¢’ on the frame.

D is the prime wheel of the train, loose on
its shaft ¢, which is also the mainspring-
shatt.

I is the mainspring, having its outer end
attached to its housing E, which is rigid with
the back plate of the frame, and its inner end
attached to the hub or sleeve G’ of the wind-
ing-lever G, said lever ( being mounted
loosely on the stud d', which plOJGGBS rigidly
from the back plate of the frame A and in
its forward end has & bearing d for the rear
end of the staif d, which penetl ates the for-
ward plate and is the minute - hand staff.
This staff reaches the bearing d'® by project-
ing into the forward end of sleeve G' without
maklnfr contact therewith and is rigid with 1t
at the forward end of the sleeve. The gear-
wheel D, which is the prime wheel of the train
and earries a pawl D', which is engaged by
a ratchet-wheel D=, lb rigid with the stem
' at the forward end of the latter, rotary
movement being thusconcentrated toa prime
wheel and the staff in one direction, while

said winding-lever and hub may rotate in the
opposite dir ection withoutaction onthe wheel
or train. Rigidly secured in the end ot the
armature-lever arm C' is an insulated stud
C! on which thereis aloose roller C**, This
roller stands in the plane of the winding-le-

ver &, and the two levers are in such relation

to each other that when the armature is at-
tracted to the poles of the magnet and the ar-
mature-lever is thereby swung away from the
magnet the winding-lever being encountered
is swung back around its shaft in direction to
coil and wind the spring, and as the spring
runs down, operating the train, said winding-
lever swings back toward the end of the ar-
mature-léver in position {o beagain encoun-
tered and actuated. The circuit by which
the magnet B is energized is represented by
the wires M and N, the former running from
one pole of the battery P to the magnet, thence
by the branch M  to the flame, which thus
constitutes a part of the ecircuit, while the
other wire runs from the insulated stud C
back to the other pole of the battery. The

circuit is closed and the magnet energized
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when the roller C! on the insulated stud C!¢)

comes into contact with the winding-lever,
which completes the circuit from the frame to
the point of contact. It will be seen, there-
fore, that when one winding impulse has been
given and the contact between the roller C
and the winding-lever G is broken, so that
the magnet is deénergized and the armature
returned to its position of rest, the train will
ran until in its running it carries the wind-
ing-lever back toward the end of the arma-
ture-lever and brings said lever into contact
again with the roller C!, whereupon the mag-
net being energized the impulse will be given
to the armature-lever, causing it todrive the
winding-lever back and restore the tension
to the spring. In this action the swing or
stroke of the armature-iever might be lim-
ited by the armature reaching the poles of
the magnet; but preferably it islimited by
the stop-bar A’, which connects the front and
rear plates of the frameat a position to be en-
countered by the end of the armature-lever
before the armature reaches the pole of the
magnet, thus preventing adhesion of the ar-
matare to the poles, inducing prompt return
when the circuitis broken. The breaking of
the circuit at the end of the armature-stroke
1s caused by the momentum of the winding-
lever and parts attached due to the stroke
given by the armature-lever to said winding-
lever, and no other means need be provided
for breaking the circuit, since if the magnet
has sufficient force to do the winding the ar-
mature will necessarily move with a stroke
sufficiently swift to insure the continued
movement of the winding-lever by momen-
tam at least a little distance after the arma-
ture-lever is stopped by encounfering the bar
A'. The slightest additional movement of
the winding-lever after the armature-lever
stops 1nsures the breaking of the circuit and
the return swing of the armature-lever.

In order that the initial movement of the
armature-lever in the winding stroke may be
easy, so that some momentum will be re-
quired before the full resistance of the wind-
ing-leveris encountered, I provide said wind-
ing-lever with a yielding terminal econsisting
of a finger G* mounted on the said leverand
swung forward by a spring G*, and on the
stud CY, I mount the rigid disk or gunard-
flange G%, of greater diameter than the roller
CY, so that it projects beyond the periphery
of the latter, said gunard-flange standing in
the plane of the yielding finger G2, so that it
18 encountered by said finger when the wind-

ing-lever approaches the armature-lever in |

the running down of the spring and train be-
fore the main body of said winding- lever
reaches the roller C!I. The first contact,
therefore, which closes the circuit and causes

the magnet to be energized and the armature-

lever to move isthat which occurs between
the disk or guard-flange G** and the spring-
finger ° The contact thus established is

704,620

net and start the armature’s movement, and
sald movement being commenced the pres-
sure increases by said movement first to the
full extent of the tension of the spring G
until the roller C* comes into contact with
the lever G, and by this time the armature
has approached sufficiently toward the mag-
net-pole so that it experiences more fuily the
force of the magnet, and the roller is there-

- fore pressed more and more foreibly upon the

edge of the lever B, establishing a betfer and
better contact and causing an increasing cur-
rent to pass to the magnef, increasing its en-
ergy and the force with which it attracts the
armature, as the movement of the parts
winds the spring to greater tension and at
the same time diminishes the leverage with
which the armature-lever acts on the wind-
ing-lever. The energy developed is thus
automatically adapted to the requirement at
every stage of the winding movement. Thus
the contact through which the -circuit is
closed instead of constituting or introducing
a resistance to the movement of the winding
devices or to the running of the train is the
very contact by which the winding is effect-
ed mechanically, and the greater the resist-
ance to the winding the greater the pressure
at this contact and the less the resistance to
the passage of the current which energizes
tne magnet, and therefere the more powerful
the action of the latter. This is the chief re-
sult sought by my present invention.

Difficulty has been experienced heretofore
arising from the tendency of the winding
mechanism todrivethe hands by the friction
of the winding-sleeve on the staff when the
winding stroke is made by the armature-le-
ver. This difficulty is overcome by provid-
ing the rigid stud d', on which instead of on
the staff d the winding-sleeve G’ is mounted.
The only friction to which the staff is ex-
posed 1in the winding action with this con-
struction is that which arises from the drag
of the pawl d' on the ratchet-wheel ?, for
the rear part d'°of the staff d’, which reaches
into the forward end of the sleeve G' in order
to reach and obtain its bearing at d' in the
end of the stud d’, has a diameter less than
the inner diameter of the sleeve, so that no
contact occeurs between these two parts.

I claim—

1. In an automatically-wound clock-train,
a rigid stud projecting from the frame; a
sleeve mounted on the stud and connected {o
the motor-spring for winding the latter; the
prime-wheel staff of the train journaled in
the end of the stud and a two-part cluteh
structure adapted tocommunicate rotation in
one direction only, one part of such eluteh
being on thesleeve and the other on the staff.

2. Inan automatically-wound train, a rigid
stud projecting from the frame and a sleeve
mounted on the stud and connected to the
train-motor for winding the same, the prime
stafl of the train journaledin one frame-plate

very light, but sufficient to energize the mag- | and in the end of the stud which projects
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from the opposite plate; a pawl and aratchet
cooperating therewith, one of sald elements
being mounted on the sleeve and the other
on the staff, and arranged to transmit rota-
tion from the sleeve to the staff- in the run-
ning-down movement only of the motor.

3. In an gutomatically-wound train, the
combination with the prime-wheel shaft of the
train of a winding element coaxial therewith
which is rotated in the winding; a rigid stud
projecting from one frame-plate toward the
opposite plate, the prime shaft being jour-
naled in the end of said stud and in said op-
posite plate, the winding element being jour-
naled on the stud and coOperating clufch
parts one on the prime shaft and the other
on the winding element communicating mo-
tion 1n the opposite of the winding direction.

4. In an electrically-wound clock, in com-
bination with a motor (as a spring or weight,)
a winding-electromagnet; a magnet-actuated
lever and a motor-actuated lever; a magnet-
energizing circuit which is c¢losed by the con-
tact of the two levers,thelatterlever being car-
ried into contact with the other by the run-

N Tl

ning down of the motor, and being connect- !
ed so as to wind up the motor by reverse |
moeovement, the magnet-actuated leverhaving |

its movement under the magnet impulse,
sald reverse or motor-winding movement.
a winding-electromagnet; a magnet-actuated

lever and a motor-actuated lever; a magnet-
energlzing circuit which is closed by the con-

3

where the circult is closed, and the presstre
necessary for such contact 1s a part of the
force operative in the winding.

7. In an electrically-wound clock, 1n com-
bination with the motor to be wound and an
clectromagnet for winding it, a magnet-actu-
ated element and a motor-winding element,
having back-and-forth movement toward and
from each other and adapted to come into
contact in such movement; a magnet-ener-
gizing circuit which is closed by such con-
tact; the magnet-forced movement of the first
element being adapted to cause the motor-
winding movement of the second element;
sald movement of the first element being lim-
1ted, the second element having a range of
winding movement beyond the limit of move-
ment of the first element, whereby the con-
tact and circult 1s broken by fthe momentum
ol the winding movemsent.

8. In an eleetmeelly—weund clock, in com-
bination with the motor to be wound and an
electromagnet for winding it, a lever con-
nected with the motor adapted by movement
in one direction to wind said motor and to
be carried in the reverse direction by the run-
ning down of the same, sald lever having
pawl-and-ratchet connections with the train

b and constituting the medium by which the
toward the other lever, and giving the latter |

running down of the motor drives the train;

- a lever actuated by the magnet when ener-
5. In an electrically-wound clock, in com-
bination with a motor (as a spring or weight,) |

tact of the two levers, the latter lever being |
carried into contact with the other by the |

running down of the motor, and being con-
nected so as to wind up the motor by reverse
movement, the magnet-actuated lever having
1ts movement under the magnet impulse to-
ward the other lever, and giving the latter
sald reverse or motor-winding movement; the
sald movement of the magnet-actuated lever
being limited, and the other lever having a
range of motor-winding movemeunt bevond
such limit of the movement of the first lever;
whereby the momentum of the metor-wind—
ng lever carries it out of contact with the
other lever, and breaks the cireuit.

6. In an electrically-wound clock, in com-
bination with a motor adapted to be wound
up (as a spring or weight,) and an electro-
magnet for winding it, a magnet-actuated
element and a moter—-winding “element hav-
1ng back - and - forth movement toward and
from each other and adapted to come info
contact in such movement; a magnet-ener-
gizing circuit which is closed by eueh con-
taet the magnet-forced movement of the first

element bemcr adapted to cause the motor-
winding movement of the second element
while the two are in contact, whereby the re-
sistance of the motor to winding increases the
at the contact of the two elements

pressure

i
i
i
l
z

gized, the magnet-forced movemeut of said
lever and motor-forced movement of the first
lever being toward each other, and adapted
to bring them into contact; a magnet-ener-
gizing circuit which is closed by such con-
tact; and means for breaking such contact at

_ the limit of said magnet- eetueted movemeont,

9. In an eleetuea,lly wound clock, in com-
bination with an electromagnet end an ele-
ment for winding it by movement in one di-
rection, adepted to be moved in reverse di-
rection by the running down of the spring,
and 1n such reverse movement to come 111t0
contact with the magnet-actuated element,
sald latter eiement bemﬂ adapted 1n its mag-
net-forced movement to give winding move-
ment to the winding element an eleetrle cir-
cuit in which the meﬁnet 1S enel o1zed, which
is closed by the eonte,et of said met01 -wind-
ing and magnet-actuated elements; one of
emd elunents having 4 yielding termmel by
the contact of Wthh with the other element
the ecircuit is first established; whereby the
initial movement of the nlaﬂ‘net actuated ele-
ment is made against the slwht resistance ef

salid yielding terminal. |

-10. In an electrically-wound clock, 1n com-
bination with the motor and a. lever which
winds it by movement in one direction and
which is moved in reverse direction by the
running down of the motor; an electromag-
neb end a lever actuated theleby, said 1eve1_
inits magnet-forced movement beingadapted
to eneeuuter the winding-lever and give the

latter 1ts winding mevement salid :ma,ﬁ'uetu

75

80

Q0O

95

100

105

110

11§

120

125

130




£l 704,690

actuated lever having an insulated terminal |

by which its contact with the winding-lever

- is made; an electric circuit in which the mag-

()

net ig energized and which 1s closed by such
contact, comprising an insulated wire con-
nected to said insulated terminal.

In testimony whereof I have hereunto set

my hand, at Chicago, Illinois, this S0th day
of August, A. D. 1901.

CHARLES M., CROOK.

In presence ofl—
CHAS. 5. BURION,
EDWARD T. WRAY.
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