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SPECIFICATION forming part of Letters Patent No. 686,222, dated November 5, 1901.
Application filed Janunary 7,1901. Serial No. 42,334, (No model.)

To all whom it may concerm:

Be it known that I, THOMAS K. HEETER, a
citizen of the United States, residing at the
city of St. Louis, in the State of Missouri, have
invented a certain new and useful Electro-
mechanical Clock, of which the following is
such a full, clear, and exact description as
will enable any one skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification.

My invention relates to clocks the actuat-
ing means of which is an automatic electro-
magnetic mechanism attached to the center

arbor of the clock-train and energized inter-

mittently bya snitable source of electric cur-
rent. '

The object of my invention is to provide an
electrice-clock driving mechanism which will
operate the clock-train smoothly and with-
out interruption with the smallest possible
amountof attention and a minimum consump-
tion of electrical energy. |

Before my invention when electrically-ac-
tuated weighted levers have been employed

indriving a clock-train their motion has been |

reciprocal. In such case in order to avoid

the necessity of stopping the clock-train dur-

ing a part of such reciprocation of the lever—
that is, during its return to.operative posi-
tion—it has been necessary to interpose be-
tween the lever and the clock-train a spring
or weight or equivalent device inorder tocon-
tinue uninterrupted the motion of the clock
mechanism. My invention, on the contrary,
may be employed without such interposed
means, the movement of the weighted lever
or levers being circular and not reciprocat-
ing and needing only the use of the usual es-
capement-wheel or equivalent controlling de-
vice to regulate its action.

In the accompanying drawings, forming
part of this specification, in which like char-
acters of reference refer to like parts in the
several views, Figure 1 is a front elevation of
a clock embodying one form of my invention.
Fig. 2 is a front elevation of the electrome-
chanical means for operating the clock-train,
the clock mechanism itself -being omitted.
Fig. 3 is avertical section on the line 3 3, Ifig.
1, parts of the cleck-train being omitted.
Fig. 4 is a vertical section on theline 4 4, Fig.

il

:

2, and Fig. 5 is a diagram of a way of con-
necting up the electrical circuit for operat-
ing the clock-driving mechanism.

In Figs. 1 and 3, 10 and 11 represent, re-
spectively, the front and back platesof a suit-
able clock-frame, which earries a clock-train
12 of any known arrangement. To the cen-
ter arbor 13 of this clock-train is rigidly at-
tached the wheel 14, in the periphery of which
are the equally-spaced dovetailed notches 15.
Sleeved upon the centerarbor 13 between the
wheel 14 and the back plate 11 and held in
position by the collar 16 are the arms 17, so
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bent that the eylindrical weights 18, fastened

to their extremities by the set-screws 19, will
occupy positions in substantially the same
vertical plane and project somewhat over the
periphery of the wheel 14,as best shown in Ifig.
3. Fastened by meansof serews 20 to down-
ward projections 21 and 22 of the front and
back plates 10 and 11 is the base-plate 23, to
which is fastened by screws 24 the electro-

magnet 25, the pole-pieces 26 of which, as

best shown in Fig. 2, extend upward and are
in close proximity to the armature 27, sleeved
upon the center arbor 13 between the front
and back plates 10 and 11. In practice this
armature may advantageously be surrounded
with a casting of lead or other heavy metal,
which forms, with thearmature, a thickheavy
disk and acts as a fly-wheel during the oper-
ation of my invention, as described below.
This expedient, however, is optional and does
not affect the successful operation of my in-
vention. Xrom one side of the armature 27
depends the rearwardly-bent lever 28, having
at or near its lower extremity the arm 29, pro-
jecting from it rearwardly and at right an-
oles. This arm is adapted to engage with
pins 30, loosely set in perforations in the
weights 18. These pins 30 have on their ends
nearest to the wheel 14 beveled enlargements
31, which limit the outward motion of the
pins through the perforations in the weights
18 and are adapted to engage with the dove-
tailed notches 15in the periphery of the wheel
14 when said pins occupy their inmost posi-
tions, as hereinafter described. Adapted to
engage with the outward ends of the pins
when the same occupy nearly their extreme
outward position from the center arbor 15 is
the segmental race 39, preferably made of
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clectroconductive material. The pins 30
when in their extreme outward position are
also adapted toengage with the arm 32, which
projects rearwardly at right angles to the up-
ward extension 33 of the back plate11. This
arm 18 preferably covered with a sleeve 32°,
of felt or similar material, for a purpose here-
Inatter described.

In Fig. 5 is shown a way of arranging the
electric circuit for operating iy invention.
Here 34 represents a battery, the component
cells of which are preferably of the kind
knownas ““dry” cells. Oneoftheterminalsof
this battery is connected by means of a wire
35 to the race 39, while the other terminal is
connected to a wire 36, which passes in turn
around the cores of the electromagnet in the
usual way and is then fastened at 37 to the
arm 385, which in this f]
the arms 17 with its attached weight 18 and
pin 80. The lower extremity of the arm 38
contacis with the race 39, and thus completes
the electric circuit. A way of carrying out
this Tform of connection in actual practice is
shown in Figs. 1 and 2, the only difference
being that the wire 36 as it leaves the elec-
tromagnetic coil 25 is simply fastened to a
point on the frame of the clock instead of
being carried directly to each of the arms 17.
In Fig. 2 one of the pins 30 is represented as
completing the circuit through the race 39.
In this case the whole clock-frame being
magnetized i1t is necessary to employ a hair-
spring of mon-magnetic material, such as
platinum,

Theoperationof myinventionis asfollows:
Supposing the arms 17, bearing the weights
18, to be placed as shown in Figs. 1 and 2-—
that is, distributed so that each weight is in
such position that the enlargement 31 on its
pin 30 engages one of the dovetailed notches
15 1n the periphery of the wheel 14, thus hold-

ing the weight in position over this notech—

1t will be evidentthat if the number and size
of the weights be sufficient the wheel 14 will
be rotated in the direction of the arrow and
that the clock-train will be setin motion. In

-order, however, to prolong this motion, it is
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necessary that when each weight reaches ap-
proximately the lowest point during its rota-
tion with the wheel 14 it shall be restored to
its operative position at the topmost point of
this rotation. This is accomplished in the
following way: Owing to the weight of the
bent lever 28 the armature 27 will assume
the position shown in the drawings, causing
sald lever to hang nearly vertically. When
one of the weights 18 has reached its lowest
position during rotation, its pin 30, after
having passed tho arm 29 of the lever 28,
will be disengaged by its own weight from
the dovetailed notch 15 and will fall in front
of the arm 29 until its end comes in contact
with the race 39. This dropping of the pin
1s made positive by the dovetailed shape of

thenofches codperating with the beveled pin- |

| heads.

gure represents one of
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This contact, as explained above in
connection with Ifig. 5, closes the eleectric
cireuit through the coils of the electromagnet
26, and the armature 27 being within the field
generated by the poles 26 will be suddenly
moved into the position shown by dotted lines
in Ifig. 2, causing the lever 28 to move rap-
1dly in the direction of rotation of the wheel
14 and weights 18, carrying with it that one
of these weights whose pin by dropping in
front of the arm 29 has contacted with the
race ol, and thus set the lever in motion by
completing the electric circuit. When the
weight has been carried forward until its pin
30 leaves the race 39, the electric circuit is
broken; but owing to the impetus already
imparted to the lever 28 and the heavy disk,
of which the armature 27 forms part, the le-
ver will continue to urge the weight upward
until or nearly until the pin 30, still held in
its extended position by the centrifugal effect
produced upon it by its rapid circular move-
ment, strikes noiselessly and without jar the
felt sleeve 32* of thearm 82,asshown by dotted
lines in FFig. 2, and bhecoming again station-
ary drops by its own weight into one of the

} notches 15, when the weight 18 is again in

position to assist in operating the clock-train.
In the meantime the lever 28 has returned by
1ts own weight to its original position, and
when the next weight 18 has progressed far
enough to drop its pin and renew the electric
circuit the operation above deseribed will be
repeated.

It is obvious that many changes may be
made in the device shown and described here-
inasembodying myinvention. Iorinstance,
the wheel 14 need not be carried directly by
the center arbor, but may be connected there-
with by a suitable gearing, the number of
weights may be largely varied, other ways of
making the requisite electrical connections
may be used, and many different forms of
magnets and armatures may be emploved:
butall these modifications may be made with-
out departing from my invention in the least
and are intended to be covered by the claims
hereto annexed.

Having fully described my invention, what
I elaim as new, and desire to secure by Letters
Patent of the United States, is—

1. In an electromechanical clock, the com-
bination with a clock-train, of a pivoted arm
adapted to revolve in a substantially vertical
plane, a rotary member for actuating said
train, electromagnetic means for propelling
said arm upward at one side of said rotary
member, and means for actuating said clock-
train from the downward movement of said
arm at the other side of said rotary member.

2. In an electromechanical clock, the com-
bination with a clock-train, of a plurality of
pivoted arms adapted to revolve in a substan-
tially vertical plane, a rotary member actu-
ating said train, electromagnetic means for
successively propelling said arms upward at
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one side of said rotary member, and means |

for actuating said entire train from the down-
ward movement of said arms at the other side
of said rotary member.

3. In an electromechanical clock, the com-
bination with the clock-train, of arotary mems-
ber for actuating said train, a revolving arm,
electromagnetic means for propelling said
arm upward at one side of said rotary mem-
ber while out of engagement therewith, and
means forengaging said arm with said rotary

member during its downward movement at

the other side of said rotary member.

4. In an-electromechanical clock, the com-
bination with the cloek-train, of a rotary mems-
ber for actuating said train, a plurality of re-
volving arms, electromagnetic means for pro-
pelling said arms upward at one side of said
rotary member whileout ofengagement there-
with, and means for engaging said arms with
sald rotary member during their downward

- movement at the other side of said rotary

30

35

40

member. ._

5. In an electromechanical clock, the com-
bination with the clock-train, of arotary mem-
ber for actuating said train, a revolving arm
pivoted in substantial alinement with the axis
of rotation of said rotary member, electro-
magnetic means for propelling said arm up-
ward at one side of said rotary member while
out of engagement therewith, and means for
engaging said arm with said rotary member
during its downward movement at the other
side of said rotary member.

6. In an electromechanical clock, the com-
bination with the clock-train, of arotary mem-
ber foractuating said train, a plurality of re-
volving arms pivoted in substantial aline-
ment with the axis of rotation of said rotary
member, electromagnetic means for propel-

ling said arms upward at one side of said ro-
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tary member while out of engagement there-

with, and means for engaging said arms with
sald rotary member during their downward
movement at the other side of said rotary
member.

7. In an electromechanical clock, the com-
bination with the clock-train, of arotary mem-
ber for driving said train, a plurality of re-
volving arms, electromagnetic means for pro-
pelling said arms successively upward while
out of engagement with said rotary member,
and a stop for limiting the movement of said
arms at their highest point until they become
engaged with said rotary member.

3. In an electromechanical clock, the com-

bination with a clock-train, of a rotary mem- |

3

ber for driving said train, a revolving arm,
a weight carried by said arm, a pin sliding
in said weight and adapted to engage with
sald rotary member, an electromagnet for pro-
pelling said weight upward while said pin is
out of engagement with said rotary member,
and a stop for limiting the movement of said
weight at its highest point until said pin be-
comes engaged with said rotary member.

9. In an electromechanical clock, a plural-
ity of pivoted arms, adapted to revolve in a
substantially vertical plane, weights attached
to said arms, a driving-wheel attached to the
clock-train, notches in said driving-wheel,
electromagnetic means for propelling said
arms through the upward half of their revo-
lution, and pins reciprocating in said weights
for engaging said notches during the down-
ward motion of said arms.

10. In an electromechanical clock, a plu-
rality of pivoted weighted arms adapted to

rotate in a substantially vertical plane, a

driving-wheel for the clock-train, means for
attaching said weighted arms to said driving-
wheel during the downward portion of the
revolution of said arms, and an electromag-
netic device controlled by said weight-attach-
ing means for propelling said arms through
the upward portion of their revolution.

11. Inanelectromechanical clock, a revolv-
ing arm, a driving-wheel for the clock-train,
dovetailed notches in said driving-wheel, a
reciprocating pin carried by said arm and
having a beveled head for engagement with
said notches during the downward revolution
of said arm, and electroinagnetic means, con-
trolled by the reciprocation of said pin, for
propelling said arm through the upward por-
tion of its revolution.

2. In an electromechanical cloek, a plu-.

rality of arms adapted to revolve in a sub-
stantially vertical plane, a driving-wheel for
the clock-train, dovetailed notches in said
driving-wheel, reciprocating pins carried by
sald arms and having beveled heads for en-
gaging with said notches during the down-
ward revolution of said arms, and electromag-
netic means confrolled by the reciprocation
of sald pins for propelling said arms through
the upward portion of their revolution.

In testimony whereof I have hereunto set
my hand and affixed my seal in the presence
of two subseribing witnesses.

| THOMAS E. HEETER.
Witnesses:

H. HoPKINS,

ORPH W. COWGILL.
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