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UNITED STATES

PAaTENT OFFICE.

FRED LEON GREGORY, OF NIAGARA TFTALLS, ASSIGNOR OF ONE-HALEF TO
JOHN G. RICH, OF AUBURN, NEW YORK.

SELF-WINDING ELECTRIC CLOCK.

SPECIFICATION forming part of Letters Patent No. 455,532, dated July 7, 1891.
Application filed April 2, 1891, Serial No. 887,368, (Nomodel.)

To all whom it may concerm:

Be it known thatI, FRED LEON GREGORY, &
citizen of the United States, residing at Ni-
agara Falls, in the county of Niagara and
State of New York, have invented certain new
and useful Improvements in Electric Clocks,
of which the following is a specification.

This invention relates to electrically-act-
uated clocks, the object of the invention be-
ing an improved mechanism whereby the
clock-wheels are weight-actuated, and where-
by the said weight is automatically lifted for
continuing indefinitely the operation of the
clock-work.

Referring to the drawings accompanying
and forming a part of this specification, Fig-
ure 1 isa front elevation of a clock-move-
ment and electrical deviee for actuating the
clock-work. Fig. 2 is a side elevation of the
same as seen from the right hand in Ifig. 1.
Tig. 8 is a plan view of the magnet-frame”
and the mechanism carried thereby. Figs.4
and 5 are similar to a portion of Fig.1,illus-
trating the operation of the weight and the
alectrical devices for actuating the same.
Tigs. 6 and-7 are front views similar to por-
tions of Figs. 1, 4, and 5, illustrating the op-
eration of the cireuit-breaking apparatus.
Tig. 8 is a plan view of said apparatus drawn
in projection with Fig. 7.

Similar characters designate like parts in
all the figures.

The clock-movement is carried by the usual
front frame B and back frame C, these frames
being connected together by pillars D and B
and screws b and e. The train of gearing
consists, as usual, of the wheel 2, carried on
the shaft or arbor F and meshing with the
pinion 3 of the intermediate shaft or arbor
G, both of these shafts being journaled, as
usual, in the middle portions of thesaid front
and back plates or frames. The large inter-
mediate gear 4 on the shaft G meshes with
the pinion 5 of the escapement-shaft II, this
shaft carrying the escapement-wheel 6, which
is acted upon by the usual pallet 7, supported
in the usual manner and provided with the

cruteh-wire S. On the aforesaid shaft I, which
is tho main shaft of the train of gearing,
there is a ratchet-wheel 10, through which the
train is actuated by a pawl engaging the

teeth of said ratchet-wheel, as will be under-
stood from the drawings. Said pawl9is piv-
oted at 12 to the upper end of the arm 13 of
a rocker-shaft IS, that is journaled at 15 and
17 (see Fig. 3) in the magnet-frame M. A
light spring 14 is connected to said arm at 16
and to the said pawlat 18 for normally hold-
ing the point of the pawl in engagement
with the ratchet-wheel. The clock-actuating
weight W is carried by an arm 19, that is fixed
on said shaft, as will be understood by com-
parison of the several figures of drawings.
Said weight W is also an armature, and is
segmental in form, swinging close to the poles
P and N of the magnet, which consists of the
cores 20 and 22, the connecting-piece 21, and
the coils 28 and 25 on said coves, respectively.
Tlectricity is supplied to the coils 23 and 25
through the wires 50 and 26, respectively, in
the usual manner. The magnet is supported
in place by attaching the connecting-bar 21
thereof to the end bar 27 of the frame M, as
shown in Figs. 1 and 3, where the screw 28 is
for the purpose of holding said parts-in place.
The winding of the magnetissuch that onsup-
plying the current of electricity thereto the
weight W is raised from its position in Fig.
5 to its position in Fig. 1, thus retracting the
pawl a considerable distance backward from
the notches of the aforesaid ratehet-wheel 10,
as illustrated in said figures.

The electrical cireuit of the magnet con-
sists of the two terminals 24 and 26, one of
which 26 leads directly to the spool 25, while
the other one 24 is connected at49 to the me-
tallicframe M, on whichtheswitchis mounted.
Connection is made with the other spool 23
through the wire 50, which leads to the con-
tact point or spring 38. 'When the switch is
thrown into engagement with said contact-
point, as shown in Figs. 5 and 7, the electri-
cal cireuit is thereby completed and the mag-
net-poles energized for raising the main
weight W,

For making and Dbreaking the circuit for
the purpose of operating the weight a circuit-
breaker or switeh mechanism of the “lock-
ing” variety is provided, which locking-
switeh is or may be constructed as follows:
The weighted lever 30 is pivoted to the mag-
net-frame at 29 and has a weight 81 at the
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left-hand end thereof, whereby the lever is
held normally in the position shown in Figs.
4 and 6, the downward movement thereof be-
ing limited by a suitable stop, as 32. The
weighted lever 30 is raised by the arm 33,
whieh is fixed to the weight-shaft and engages
the right-hand end 34 of the weighted lever.
‘When the weight descends from its position
in Fig. 1 to its position in Fig. 5, said pin 33
strikes said lever and swings it upwardly, as
shown in Figs. 5 and 7. The circuit-breaker
36 is pivotally attached at one end thereofto
said weighted lever at 35, and at the other
end thereof is fitted-—as, for instance, by the
forward bend 37—to contact with the spring
38, which is carried by the magnet-frameand

- suitablyinsulated therefrom, being supported
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25

on an intermediate block 39 of insulating ma-
terial. A suitable guard, as 40, is provided
to prevent accidental bending of said spring.

In the magnet-frame there is a fixed catch
or stop 41, which is fitted to engage with the
detent-notch 42 in thecircuit-breaker. When
this circuit-breaker stands on said hook, as
in Figs. 5 and 7, the contact end 37 engages
the spring-contact maker 38, as shown in

- Figs. 5 and 7, the electrical cireuit being by
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this means completed through the magnets.
These draw up the weight from the position
shown in Fig. 5 to that shown in Fig. 1. As
said weight moves up, the arm 33 thereof
strikes said contact-maker and lifts the same
off said catch, as indicated in Fig. 1, when
the aforesaid weighted lever 30 immediately
draws the contact-maker back to the position
shown in Fig. 1, thereby breaking the cur-
rent and allowing the weight to fall, bringing
the aforesaid pawl into engagement with the
ratchet-wheel 10, and thus driving the clock
mechanism during the descending movement
of said weight.

As a means for continuing the operation of
the clock mechanism during the rising of the
main weight W, I provide an accessory actu-
ating device, which is retracted or set for op-
eration by the descending main weight. For
this purpose the shaft L is provided, having
thereon the accessory weight 44 and carry-
ing also on the arm 45 thereof the pawl 46,
engaging with the aforesaid ratchet-wheel 10.
The weight-arm on said shaft carries a pawl
47, adapted to be actuated by the arm 48 of
the aforesaid main-weight shaft I{ on the de-
scent of the main weight, the movement of
said latch 47 being limited by the stop 52.
Said arm moves toward the left hand in Fig.
1, thereby engaging the said pawl, as indi-
cated by dotted lines. Having raised said
weight-arm 44 some distance, the shaft-arm
48 passes the point of the pawl 47, when the
aceessory weight 44 is thrown upon the clock
mechanism. It should be understood in this
connection that the weight-arm 44 is of rela-
tively small power, and is adapted to actuate
the clock only during a very brief time. The
weight 44 being small, it detracts but little
from the effectiveness of the main weight.
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The main weight in descending lifts the ac-
cessory weight from the position shown in
dotted lines in Fig. 1 to the position shown 7o
in Fig. 5, and on its upward movement the
main-weight arm 48 strikes the pawl 47, which
gives way to allew the arm to pass in a well-
known manner.

The general operation of the mechanism 75
may be described as follows: Let us suppose
that suitable connection has been made with
the usual batteries by means of the wires 24
and 26 and that the parts of thé mechanism
are in the positions shown in Fig. 1. The 8 1‘
power of the weight W now tends to turn the
shaft K in its bearings, and through said shaft,
the arm 13, and pawl 9, carried by said arm,
to turn the ratehet-wheel 10, and thereby ro-
tate the shaft I for actuating the usual train 85
of wheels, and thus operate the clock in a
well-known manner. During the downward
movement of the weight W and the turning of
the shaft K the arm 48 of said shaft engages
the pawl 47,and on the further turning of said gc
shaft the accessory weight 44 israised through
the mediam of said arm and pawl. During
the first period of the falling movementof the
weight W the circuit-breaker or switch-arm 36
rests on the arm 33 of the shaft K and de- g3
seends with said arm until it comesin contact
with the catch 41, as shown in Figs. 4 and 6.
The weight continuing its downward move-
ment, the arm 33 engages the end 34 of the
weighted lever 30, causing said lever to turn roc

‘on its pivot and force the circuit-breaker to-

ward the left hand until the notch 42 thereof
allows said circuit-breaker to suddenly fall,
when the end 37 thereof suddenly comes in
contact with the spring 38, as shown in Figs. 10.
5 and 7, and thus completes the electrical cir-
cuit. The electricalcircuit having been thus
completed, the weight W is quickly raised by
means of the attraction of the magnet to the
position shown in Fig. 1, and during the rapid 11c
upward movement of said weight the arm 33
lifts the circuit breaker, the electric circuit is
broken, and the weight immediately begins

to descend, as before, the pawl 9 having in the:
meantime re-engaged the ratchet-wheel 10. 11
Assoon as the arm 48 has passed off from the
end of the pawl 47 the power of the weight

44 is added to that of the main weight, through

the medium of the pawl46, which engages the
ratchet-wheel 10, as hereinbefore set forth, rac
and during the retmin movement of the main
weight the said accessory weight operates
the mechanism, thus “bridging over” the pe-
riod between the successive downward move-
ments of the main weight.

Having thus described my invention, I
claim —

L In an electric-clock-actuating mechan-
ism, the combination, with the clock-move-
ment having a ratchet-wheel and with an 13
electro-magnet and its electrical eireuit, of
the vibratory rock-shaft carrying the elock-
actuating weight in proximity to the poles
of the magnet and having a pawl engaging
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the ratchet-wheel to actuate the clock-move-
ment on the descent of said weight, and a
locking - switch, substantially as descmbed
acbuated by the descending weight to close
the ecircuit for raising the welfrhr substan-
tially as described.

2. In an electric-clock-actuating mechan-
ism, the combination with the clock -move-
ment having a ratchet-wheel and with the
electro- magnet and its electrical circuit, of
the vibratory clock-actuating weight in prox-
imity to the poles of the m'wnet and having
a pawl engaging the mtehet-wheel to a,etuate
the clock movement on the descent of the
weight, the contact-point, the switch-arm sup-
ported substantially as described, means for
locking said arm in engagement with the con-
tact-point, and aswitch-actuating arm carried
by the weight and engaging said switch-arm to
unlock the same on the upward stroke of said
weight, substantially as deseribed.

3.In an electric-clock-actuating mechanism,
the combination, with the clock-movement
having a ratchet-wheel, of the rock-shaft car-
ryingthe clock-actuating weight and carrying
a pawl engaging theratchet-wheel, said shaft
having the switch-actuating arm, the electro-
magnet and its electrical eircuit, and a switch
mechanism in said ecircuit, comprising the
weighted lever 30, the switch-arm 36, and the
contact-point, substantially as described.

4.In an electric-clock-actuating mechanism,
the combination, with the electro-magnet and
its armature connected to actuate the clock-
movement, of the contact-point, the fixed
cateh 41, the lever 30, pivotally supported on
the clock-frame, the switch-arm 36, pivoted to
said lever and having the notch engaging said
fixed eatch and constructed to contact with
said contact-point when engaging said catch,
and the switch-actnating arm carried by the
armature betweensaid lever and switch-arm,
said switch-actuating arm operating the lever
to throw the switch-arm into engagement with
the contact-point and said fixed catch on the
descent of the armature and to unlock the

switch-arm from said cateh on the raising of
the armature, substantially as described.

5.Inan electric-clock-actuating mechanism,

the combination, with the clock-movement

and with the electro-magnet and its electrical
circuit, of the Vlbratory rock-shaft carrying
the main weight in proximity to the poles of
the magnet and having a pawl engaging the
mtchet wheel to actuate the clock-movement
on the descent of the main weight, an auxil-
iary weight supported substantially as de-
scribed and having a pawl engaging the ratch-
et-wheel, and an arm carried by the main
weight and engaging the auxiliary weight to
lift the same during the descending stroke of
the main weight, and means for closing and in-
terrupting the electrical circuit on the descent
and raising, respectively, of the main weight,
substantially as deseribed.

6. In a clock-actnating mechanism, the com-
bination, with the clock- movementhavilw the

atchet—wheel of the main weight hzwmo a
pawl engaging said wheel, the smaHer auxil-
iary welth havnw apawlengagingsaid wheel
and having the latch, the auxiliary-weight—
actuating arm earried by the main weight and
engaging said lateh for lifting the auxiliary
weight during the descending stroke of the
main weight, and means for raising the de-
scended main weight, whereby the auxiliary
weight operates for actuating the clock-move-
ment during the raising of the main weight,
substantmlly as deser 11)ed .

7. In a clock-actuating mechanism, the com-
bination, with the cloc]\ movement havmﬂ a
ratchet- Wheel of the rock-shaft carrying the
main weight and having the pawl engaging
the 1'at-chet-whee1 and the arm 48,,zmd the
auxiliary-weight shaft carrying the auxiliary
weight and having the pawl engaging the
ratchet-wheel, the lateh 47, and the lateh-stop
52, said arm 48 engaging the latch to lift the
auxiliary weight during the descent of the
main weight, substantially as deseribed.

FRED LEON GREGORY.
Witnesses:

FrANK E. BURTON,
Lewis E. SCHUMACHER.
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