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To all whom it may concern:

Be it known that we, COHESTER H. POND
and HENRY 1. BAILEY, citizens of the United
States, residing, respectively, in the city of
New York, in the county and State of New
York, and in Brooklyn,in the county of Kings
and State of New York, have jointly invented
certain new and useful Improvements in Elec-
tric Clocks, of which the following is a specifi-
cation.

Our invention relates to certain improve-
ments in the construction and organization of
seli-propelling electric clocks.

The object of the invention is to provide a
clock the operation of which is effected by the
agency of electriec currents automatically
caused to vitalize in alternation two sets of
clectro-magnets, which magnets are adapted
to control suitable mechanism for imparting
a slight 1impulse to the pendulum at each semi-
vibration of the same, and also to construct
the contact-points through which the electric
circuits are completed and interrupted in such
a manner as to-especially adapt them to this
use.

The invention consists in securing to a vi-
brating pendulum a bracket supporting two
contact-points, respectively adapted to make
complete and electrical connections through a
corresponding electro-magnet when near its

1imit of oscillation, thereby causing the nag-

net to be vitalized and a resilient arm to be
released. This arm acts, by pressing against
the contact-point, to impel the pendulum in
the opposite direction. When the pendulum
has swung to the opposite limit of its vibra-
tion, a similar operation takes place, and an-
other 1mpulse tending to reverse the direction
of the pendulum is communicated to it. The
contact-points through which the cirenit is
closed are in the form of two Lknife-edges in-
tersecting each other abt.an angle, and the
points froin which the arms are supported are
so located that the movement of the contact-

. points, caused by the vibration of the pendu-

lam, will cause the knife-edges to rub slightly
across each.other, thereby keeping thesurfaces
free from dust and eorrosion.

In & patent of A. G. Crane, No. 301,569,
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dated July S, 1884, there is shown and claimed
an electro-magnetic clock in which a pair of
electro-magnets have their respective arma-
tures mounted upon a lever common to both.
Iiach armature carries a contact-finger ar-
ranged to uphold a corresponding spring, ex-
cept when the spring is raised by arms carried
by the pendulum. A circuit is completed
through the respective clectro-magnets by the
contact of the respeective contact-fingers with
the resilient arms or springs.
the pendulum interrupts such cireuit and
causes the contact-finger to bewithdrawn from
the path of the spring, and the latter then fol-
lows the arm carried by the pendulum, exert-
ing upon it a pressure. The pressure thus
alternately given to the pendunlum by the two
springs maintains it in motion. Such an or-
ganization as this we make no claim to. Our
organization differs therefrom fundamentally
1in the method of controlling the cireunit-con-
nections, and in the movements of the arms or
fingers employed for raising the springs. Ac-
cording to our organization, the ecircuit is
through the contact-points carried by the pend-
ulum.  The armature-lever is employed for
raising the springs, but immediately upon the
completion of one or the other cirenit the cor-
responding finger is withdrawn. This con-
struction also involves a difference in the or-
ganization of ecircuits, as will hereinafter ap-

- pear.

In the accompanying drawings, Ficure 1
shows in elevation such parts of an eclectric
clock as will suffice to illustrate our inven-
tion, and IFig. 218 a detached view showing
the construction of the contact-points.

Referring to the drawings, A represents a
penduium of any suitable form, preferably
suspended by means of a flexible strip of met-
al, B, secured to the frame or support C.
Upon the pendulum A is fixed a bracket, D,
having two arms, ¢ and &*, respectively pro-
jecting {rom opposite sides of the same. T'wo
contact-poiuts, ¢’ and d', are respectively car-
ried ap the extremities of the arms @ and &,
and these points are rendered adjustable by
being mounted upon adjusting-screws @& and
d’.  Check-nuts ' and @, each of which is in-
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serted in o fork ab the end of the correspond- |

ing arm, 4’ or @, serve to raise or lower the con-
tact-points by turning upon the serew-thread.
For the purpose of further preventing any lat-
eral movement of the contact-points two set-
serews, ¢ and @ are provided for binding
against the side of the same.  Above the arms
d and @ extend two resilient arms or springs, ¢
and ¢, secured tobut insulated from the frame
(. T'wo contact-points, ¢’ and ¢', are respect-
ively carried at the extremities of these arms,
and are designed to make contact with the cor-
responding points, @’ and d‘, near the respective
limits of the vibration of the pendulum A.
The contact-surfaces of the points are con-
strueted in the form of prisms or knife-edges,
as more clearly shown in the detached view
Fig. 2, and these areso placed thattheir planes
will intersect each other at an angle, preier-
ably a right angle. The contacts may be con-
strueted of tempered steel, platinum, or other
suitable metal, the essential point being that
the surfaces which come in contact with each
other shall be sharp, the general form of the
points being that of a wedge or prism.

Secured to the frame C is a bracket, ¥, up-
on which is pivoted a table or rocking sup-
port, H, having its center of oscillation 1n the
same vertical line with the support of the
pendulum A, but preferably in a lower hori-
zontal plane. Near therespective extremitics
of the table IT are carried two upwardly-pro-
jecting arms, 2/ and 2°, respectively designed
toraisethe correspondingspring, ¢ ore’, when-
ever the corresponding end of the table 1s
raised. In the drawings we haverepresented
the table as in a horizontal position, both
springs being slightly raised by the arms 2" and
n:. If, however, the left-hand end of the ta-
ble, for instance, be depressed, the spring ¢
will be still further raised, while the spring ¢
will be allowed to fall, which it will do by
virtue of its resilience. The table H is de-
signed to be so oscillated that the springs or
resilient arms ¢ and ¢* will in this manner be
alternately raised by means of the correspond-
ing arms, A and 2, when the pendulum isnear
one limit or the other of its vibration. 'The
remaining spring will at the same time be re-
leaged and impart an impulse to the pendu-
lum by virtue of the pressureexerted through
the contact-points.

Two electro-magnets, M and B> are pro-
vided for tilting the table I alternately 1n one
direction or the other by acting upon two ar-
matures, m’ and wm* respectively, attached to
the -opposite extremities of the table. One
pole of a battery, O, is connected through a
conductor, 1, with the frame C of the ¢lock,
and thus with the bracket D and contact-
points ¢’ and d'. The opposite pole of the
battery O is connected through conductors 2,
3, and 4 with the outer terminals of tne coils
of the cleetro-magnets M’ and I, respective-
ly, while the inner terminals ol these coils are

308,793

the resilient arms ¢ and ¢, and thus with the
contact-points ¢* and ¢', respeetively. 1t will
be understood, therefore, that when the con-
tact-point @', for instance, is ecarried by the
moveient of the pendulum toward the right
hand against the contact-point ¢’ the circuit ot
the battery O will be completed through con-
ductors 2 and 3, coils of the clectro-magnets M,
conductor 5, resilientarm ¢, contact-points ¢

and @, bracket D, supporting-spring B, frame

¢, and conductor 1. The electro-magnet A
will thusbe vitalized and the right-hand end of
the table IL will be drawn downward, thereby
releasing the resilient arm ¢’; hence the arm
¢ will exerta pressurcupon thearmd through
the contact-points ¢ and . The pendulum
will be cansed toswing toward thelelt handnot
only by the action of gravity, bub also under
the influence of the additional force exerted
by the tension of the spring ¢'.  The resilient
arm or spring ¢ will continue to exert the
pressure until it is arrested by striking agalnst
the arm /7.
pendulum by virtue of its acquired momen-
tam will eause the separabion of the contact-
points ¢ and @, thus interrupting the cireuit
of the battery O through the cleetro-magnet M.
The point d' will, however, be carried into
contact with the point ¢', thereby completing
the cirenit of the battery O through the con-
ductors 2 and 4, coils of the electro-maguet A,
conductor §,contact-points¢'and d',bracket D,
and conductor 1. The electro-magnet M* wiil

thereupon be vitalized and the left-hand end

of the table I will be drawn downward, re-
leasing the spring ¢*, which will add an 1m-
pulse to the pendulum A, tending to agaln
vibrate it toward the right hand in precisely
the same manner as alveady deseribed with
reference to the spring ¢, This operation will
be repeated for each semi-vibration of the
pendulum.

It is evident that the circuit through one
clectro-magnet may be completed immediately
before that through the other is mterrupted,
or immediately thereafter; or the completion
of one may be simultancous with the 1nter-
ruption of the other circuit. In practice, how-
cver, we prefer the latter arrangement.

It is well known that after the vibration of
a pendulum has been established a very slight
force or series of impulses continuously im-
parted thereto will be sutlicient to maintain
that vibration, and for this reason it 18 only
necessary that the springs ¢ and ¢° should cx-
ert a very slight pressure.

Tor the purpose of preveunting the oceur-
rence of electrical discharges at the contact-
points when the cireuit 1s interrupted, we en-
ploy two shunt-cireuits, 7 and S, respectively
extending avound the colls of the eleetro-mag-
net B and 3% and including artificial resist-
ances  and »°. The resistance of ecach of
these circuits should be sulliciently great to
prevent the passage of any considerable cur-

connected through conductors 5 and 6 with | rent therethrough, but not so great as to pie-
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vent the extra or induced currents,which are |

caused by the discharge of the electro-mag-
nets, from passing therethrough, in prefer-
ence to establishing ares between the separat-
ing contact-points, and thereby oxidizing or
burning them away.

We claim as our invention—

1. The combination, substantially as here-
Inbefore set forth, of two electro - magnets,
their armatures respectively supported upon
opposite extremities of a centrally - pivoted
lever, a vibrating pendulum, two prismatic
contact - points respectively supported from
opposite sides of said pendulum, two resilient
arms, two prismatic contact-points respect-
ively supported upon the extrémities of said
resilient arms in planes intersecting the planes
of the first -named contact - points, a battery,
conductors connecting one pole of said bat-
tery with one pair of said contact - points

. . _J
through the coils of said electro-magnets, and

conductors connecting the remaining pair of
contact-points with the remaining pole of said
battery.

2. The combination, substantially as here-
inbefore set forth, with a clock-pendulum, of
two electro-magnets, an armature-lever, two
armatures aftached thereto and applied to
said electro - magnets, respectively, two con-
tact-points moving with said pendulum, two
impulse-springs, and lifting-fingers applied to

sald springs and carried upon said armature-
lever, each of which springs is adapted to

close a circuit through the ecorresponding
electro-magnet when, by theswing of the pend-
ulum, 1t 1s touched by the corresponding con-
tact-point, whereby through the attraction of
the armature the lifting-finger is withdrawn
and the spring permitted to act so as to give
an 1mpulse to the pendulum.

3. The combination, substantially as here-

inbefore set forth, with a clock-pendulum, of

two electro-magnets, two resilient arms, knife-
edge contacts carried thereon,respectively,two

4.0

knife-edge contacts moving with said pendu- 45

lam and applied to the first-named contaects,
respectively, two armatures applied to said
clectro-magnets,respectively, two lifting-arms
respectively moving with said armatures and
applied to said resilient arms, and electrieal
connections, substantially as described, from
sald contacts through said electro-magnets,
whereby one or the other electro-magnet is
vitalized when the swing of the pendulum has
carried one or the ofther of the contacts mov-
ing therewith against the corresponding con-
tact. |

In testimony whereof we have hereunto sub-
scribed our names this 4th day of September,
A. D. 188&s.

CHESTER H. POND.
HENRY L. BAILEY.
Witnesses: |

DAXNTEL W, EDGECOME,
CHARLES A. TERRY.
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