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No. 753,75%7.

"UNITED STATES

Patented March 1, 1904.

PAaTENT OFFICE.

"FRANK T. TALCOTT AND BENJAMIN F. KERR, OF ASHTABULA, OHIO.

SELF-WINDING ELECTRIC CLOCK.

SPECIFICATION forming part of Letters Patent No. 753,757, dated March 1, 1904,
Application filed March 11,1908, Serial No. 147,208, (No model)

To all whom ©t may concern:

Be 1t known that WVB.,"FRANI{ T. TavrcorT and
BexgamMin F. KErr, citizens of the United

States, residing at Ashtabula, in the county of

Ashtabula and State of Ohio, have invented
certain new and useful Improvements 1n Elec-
tric Clocks; and we do herchy declare the tol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the let-
ters and figures of reference marked thereon,
which form a part of this specification.

This invention relates particularly to elec-
tric clocks in which the pendulum 1s actuated
by the attraction and repulsion of electro-
magnets.

The object of the invention 1s to produce
improved means for controlling the current
by which the magnets are energized.

A further object 1s to form an 1mproved
switch for alternating the magnets according
to. the swing of the pendulum.

A further object 1s to form an improved de-
vice for transmitting the swing of the pendu-

“lum to the clock-train.

A further object 1s to generally improvethe
circult and current arrangements of such a
clock todeliver an adjustable constant current
irrespective of battery strength.

With these and other objects in view the in-
vention 1s illustrated in the accompanying
drawings, 1n which— |

Figurel is a diagrammatic elevation of the
clock.
the switch. Fig. 3 is a section of the line 3 3
of Fig. 2. Fig. 4 1s a detail in side elevation
of the means for adjusting the length of the
pendulum.

Referring speci

i

cally to the drawings,a pair

of actuating-electromagnets are indicated at

Mand M’, which are arranged adjacent to and
in line with the swing of the pendulum P,
which carries the permanent bar-magnet N.
The magnets are connected by an iron yoke
H. The circuit also contains the battery B,

a large solenoid S, a rheostat R, a smaller so-
lenoid 8, which 1s arranged above the large
50 solenoid S and acts i opposition thereto,

Figo. 2 1s a detaill in side elevation of.

whence the conducting-wire « extencls to con-
nection with the switch s. The electromag-
nets are respectively connected by wires 7 and
i’ to contact-screws C and ', adapted to al-
ternately contact with the switch. Ina bridge
/ 1n the circuit, connected between the rheo-
stat and the smaller solenoid and between the
magnets and the battery, is a resistance-coil +,
the resistance of which 1s substantially equal
to the resistance of the circuit through the
magnets. Thecore 2 of the solenoids 1s con-
nected to and actuates the segment 3 of the
rheostat, whereby the arm 6 thereot 1s caused
tomove over the contact-segments of the rheo-
stat acecording to the amount of current.

In general operation when the pendulum 1s
drawntooneside over the electromagonet-—say
M’'—the switch 1s thrown by the pendulum to
contact with scerew C, which causes the cur-
rent to flow through the magnet M, giving a
south polarity to 1ts top pole and a north po-
larity to the top pole of the magnet M’ by
means ot the yoke H, whereby the electro-
magonet M 1s caused to attract the magnetized
armature N and the eleetromagnet M’ to re-

pel the same, thereby producing the swing of

the pendulum. This action 1s reversed when

the pendulum swings over the mrenet M.
The main or operating circuit is from the

battery through the large solenoid &, the rheo-

stat R, the small solenoid &', the circuit-wire

@, the switch s, and one contact, C or (', and
magnets M or M, and thence back to the bat-
tery. The branch closed circuit 4 1s connect-
ed to one arm of the main circuit between the
rheostat and the small solenoid and extends
across to the other arm between the magnets
anc the bhattery. |

- When the switeh 1s out of contact with both
contact-pieces C ', the current flows through
the bridge 6 and the resistance » therein. This
prevents breaking the circuit and jumping or
oreat fluctuation of the solenoid-core. When
the switch is in contact with either contact-
screw, there is necessarily double the amount
of current through the solenoid S, and the
filuctuation of the core and rheostat, which
would otherwise be caused thereby, 1s cor-
rected by the solenoid S, which, as will be
seen, 1s only active when the switch 1s 1n con-
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tact. An effective means of circuit control
is thus produced whereby a pr actically con-
stant circuit is assured irrespective of the
strength of battery. Consequently uniform-
ity in the vibration of the pendulum 1s as-
sured. |

The details of the switch are illustrated in
Figs. 1, 2, and 3. When thrown beyond the
perpend licular bV the movement of the pen-
dulum, it acts by gravity, being mounted upon
a roclk-shaft 3, which is connected by a rod
or bar 5 to an elongated cage or loop 5", within
which the pendulum-rod P’ swings. Theloop
or cage is of such size that the pendulum-rod
strikes the end thereof and throws the switch
1n the opposite direction beyond the perpen-
dicular at the moment that the pendulum is
cdirectly above one of themagnet-cores. After
passing the perpendicular the switch falls by
its weight to the contact-screw. 'The friction
is thus reduced to a minimum. ¢« 1s a fine
wire wound around the shaft to insure con-
duction from the switch-plate s to the eircuit-
wire «.

The movement of the pendulum 1s commu-
nicated to the clock-train by means of the le-
ver L, one arm of which 18 looped around the
pendulum-rod in a well-known manner and the
other arm of which carries the pallet », which
engages and actuates the ratchet - wheel c.
Back slip is prevented by a spring-pawl ',
which 1s so located as to insure that the pallet
will take only one tooth of the ratchet-wheel
at a time. Should the swing of the pendu-
lum carry the pallet beyond one tooth, 1t will
ride over the pawl and not take the second

tooth. The arrangement illustrated actuates

the train at alternate beats of the pendulum.

Obviously a double-pallet arrangement might

be substituted to give movement at each beat.

To adjust the length of the pendulum, we
employ meansiltlustrated in Fig. 4, wherein the
end of the pendulum-rod above the thin flexi-
ble portion T thereof is squared, as at 8, and
passes through a bracket 9 and 1s threaded at
the corners to recelve a nut 10, resting upon
the bracket, This nutcarries a miter-pinion
in mesh with a similar pinion on a spindle 11,
which extends through the clock-plate and 1s
turned by a hand-wheel 12 on the outside.
This permits the pendulum to be adjusted with-
out stopping the clock.

Adjustment of the pendulum raises or low-
ers the permanent magnet in the magnetic
field, and consequently varies the magnetic
force. T'ocompensate for this, the resistance

753.75%

of the rheostat R may be varied by adjust-
ment of 1ts seement 3. This adjustment may
be effected in any suitable way. We have
llustrated a spindle 13 to be turned by hand-
wheel 14 and carrying at its end a cord or
W

re 15, connected to a spring 16, which is con-
nected to the segment 3. By winding or un-
winding the cord 15 thetension of the springs
16, and consequently the location of the sego-
ment and the rheostat-arm 1s varied, and with
1t the current and the strenﬂth of the mag-
nets.

What weclaim as new, and desire to secure
by Letters Patent, 1s—

1. Inan electric clock, the combination with
a pendulum, an electric cireult, and means in
the circuit to drive the pendulum, of a rheo-
stat in the circuit, and oppositely-acting solen-
oids in the cirecuit on opposite sides of the
rheostat, controlling the resistance thereof.

2. Inanelectricclock, the combination with
electric driving means including a switch and
magnets, of a constantly-closed circuit, arheo-
stat therein, an operating branch circuit con-
taining the switch and magnets, and a solen-
o1d 1n each circuit acting oppositely upon the
rheostat.

3. Inanelectric clock, the combination with
clectromagnets, and a pendulum actuated
thereby, of a switch controlled by the pendu-
lum and comprising a pivoted switch-plate act-
ing by gravity, contacts on opposite sides
thereof, connected to the magnets, and an arm

connected to the plate and engaging the pen-.

dulum, and acting to rock the plate beyond
the perpendicular, in opposite directions al-
ternately, substqntlfllly as cescribed.

4, Inan electriccloclk, the combination, with
a pendulum, an operating-circuit, means ac-
tuated thereby todrive the pendulum, a rheo-
stat in the cireuit, oppositely-acting solenoids
in the circuit on opposite sides ot the rheostat,
for varying the resistance thereof, of a branch
constantly-closed circuit extending acrossbe-
tween the arms of the main circuit and con-
nected thereto between the rheostat and one
of the solenoids, and a uniform resistance in
sald closed circuit.

In testimony whereot we affix our signatures
1n presence of two witnesses.

FRANK T. TALCOTT.
BENJAMIN K. KIKERR.

Witnesses: |
Y. M. TOWNSEND,
Han

1Y K. BRAINARD.
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