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To all whom it may concern:

Be it known that I, Perorvan ArTHUR
BeNTLEY, 2 subject of the King of England,
and residing at Burton-upon-Trent, Staf-
fordshire, in England, have invented cer-
tain new and useful Improvements in Elec-
trically-Driven Clocks, of which the fol-
lowing is a specification. :

This invention relates to electrically
driven clocks and has particular reference
to clocks of the type in which an impulse
is given to the pendulum by electromagnetic
apparatus such for example as a coil of
wire carried by the pendulum and coCperat-
ing with a fixed magnet or vice versa, a cur-
rent being caused to flow through the coil
from a battery and set of contacts controlled
by the pendulum itself.
~ The primary feature of the present in-
vention is that the contacts are so arranged
that if the amplitude of the swing of the
pendulum increases above the normal, the
current is caused to exert a retarding force
on the pendulum as it commences ifs next
swing, the amplitude of the swing beir.g
thus maintained practically constant. This
1s conveniently carried out by providing the
contacts, which may be in the form of fixed
rails or bars cobperating with rolling or
other moving contacts, with auxiliary or
reversing sections so that the current, in-
stead of helping the pendulum forward on
its downward swing, tends to retard that
motion in any instance where the previous
swing has been of an amplitude above the
normal.

In the accompanying drawings which
illustrate one construction of an electrically
driven clock according to this invention,
Figure 1 is a front elevation showing the
pendulum and contacts, Fig. 2 is a side ele-
vation looking from right to left in Fig. 1,
parts being shown in section. Fig. 3 is a
diagram showing the electrical connections
on a larger scale, and Fig. 4 is a similar dia-
gram showing the connections somewhat
modified.

Like letters indicate like parts throughout
the drawings. .

With reference to Figs. 1 and 2, the pen-
dulum A carries a coil B adapted to encir-
cle and swing over a permanent magnet C
fixed to a back-board or support D. At-
tached to the pendulum A as by a screw E
is a U-shaped member or frame F having
adjustable screws or tappers F’. Between

these tappers and in their path as they are
reciprocated by the swing of the pendulum
A is a projection or head (3 forming part of
a carriage G- having contact wheels or run-
ners G* and kept in a vertical position by
means of a pendant weight G%. The con-
tact wheels G* run in the spaces between two
sets of relatively fixed contact rails or bars
supported on a bracket H. Each set of
rails as may be seen more clearly by refer-
ence to Fig. 3, consists of two front sections
J,J" and K, X’ respectively and three rear
sections lettered respectively J2, J*, J¢ Kz,
K¢, I, and when the wheels G2 are in posi-
tion between the rails, they malke electrical
connection between the particular front and
rear sections upon which they may be stand-
mg. The carriage itself may be made of in-
sulating material or the wheels or runners
G* may be insulated from it, for the car-
riage 1s simply intended as a mechanical
connection to maintain the runners G2 at a
fixed distance apart and to cause them to
move backward and forward along the two
sets of rails,

The ends of the coil B are connected by
light wires which may be taken up the pen-
dulum rod to terminals I which are in con-
nection through the pendulum suspension
springs I” with other terminals L2, These
terminals I are connected, one to the two
inner sections J’ and K of the front rails
and the other to the two outer sections J
and K’. In Fig. 8 these connections are
shown clearly as a diagram, the terminals
being left out and the ends of the coil B
represented as connected directly by con-
ductors M, M’ to the outer and inner sec-
tions J, K’ and J’, K respectively. The
central section J* of one set of rear rails is
joined to one pole of a battery N or other
source of current and is also connected to
the inner and outer sections K2, K* of the
other set of rails. Similarly the central
section K* is joined to the other pole of the
battery N and to the two outer sections J=,
J* All these connections are shown in the
diagram forming Fig. 3.

When the swing of the pendulum is nor-
mal, the wheel G* on the left hand side of
the carriage G as seen in Fig. 8 will remain
in contact with the central section J?, the
movement of the carriage being only suffi-
cient to cause the wheel to travel from the
position shown, where it makes contact be-
tween the sections J* and J’, to another
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position on the other side of the gap between
the sections J and J’ where it connects the

section J¢ with the section J. Similarly |

with a normal swing of the pendulum, the
other wheel G* on the right hand side of
Fig. 8 first connects the section K® with the
section K’ and is then moved by the swing
of the pendulum so that the section K® is
connected to the section K. This normal
movement simply causes a reversal of the
current in the coil B by connecting the same
pole of the battery N first to one end of the
coil and then to the other end, the arrange-
ment being simply a form of reversing
cwitch. The current being thus reversed
through the coil at the proper time toward
the end of the swing of the pendulum, the
reaction between the magnetic field of the
coil and that of the magnet C results in a
force tending to help the motion of the
pendulum due to gravity. The backward
and forward swing of the pendulum is trans-
mitted to the clock train through any suit-
able mechanism such for example as the
pawl P and the ratchet wheel R, but the
details of this mechanism form no part of
the present invention.

Suppose now that the pendulum be swing-
ing in the direction of the arrow in Fig. 8
and that the amplitude of that swing 1s
oreater than the normal, the carriage G, and
consequently the wheels G?, will be moved
favther to the left than they would be In
normal circumstances. Consequently the
wheels G2 will break connection with the
central secticns J® and K® and will be car-
vied over the gap on to the extreme left hand
sections J2 and K? connecting those sections
with the front sections J and K. But as will
be seen from Fig. 8, the outer sections J°, J*
and the central section K® are connected to
one pole of the battery while the central
section J* and the outer sections K? and K*
are connected to the other pole. There-
fore the result of this extreme movement to
the left is to re-make the connection with the
coil B as the pendulum begins to swing back
from left to right in such a way that the
current in the coil is in the same direction as
when the pendulum was making the first
part of its stroke from right to left. In
other words, the current will be in such a
direction as to exert a retarding force upon
the pendulum. Similarly if the amplitude
of the swing of the pendulum when geing
from left to right should be greater than the
normal, the carriage G will be carried to the
right hand and will bring the wheels G*
into such a position that they connect the
sections J* and K* to the sections J’ and K,
and in this case the current established in
the coil B as the pendulum begins to swing
from right to left will tend to retard it and
restore the amplitude of the swing to the
normal. In this manner it will be seen that
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any tendency to an increase in the ampli-
tude of the swing is checked and such ampli-
tude is maintained practically constant.

The relatively fixed contact rails may be
mounted on sliding pieces or otherwise on
the bracket H so that their position with
regard to the vertical line of the pendulum
may be capable of adjustment.

Tt will be obvious that the connections of

the coil B and the battery N may be veversed ;

so far as the two sets of rail contacts are
concerned, for example, the ends of the coil
B might be connected through the wires M,
M’ to the rear rails J2, J* J* and K2, K?, K
and the battery N connected between the in-
ner sections 47 and K and the outer sections
J and K’ of the front rails. Such a method
of connection is shown diagrammatically in
Fig. 4 and its operation will be precisely
similar to that described with reference to
Fig. 3.

In the construction shown in Figs. 1 and
9, the wheels G* are intended to rest upon
and make contact between the two sels of
rails beneath them, but obviously any suit-
able arrangement of moving and fixed con-
tacts may be employed. For example, the
rail formed of three sections may be above
that formed of two sections and the wheel
G2 may run between them and make connec-
tion in that way. The diagrams forming
Figs. 3 and 4 may be taken to represent such
a modified arrangement of rails although
they also show diagrammatically the electri-
cal” connections for the construction de-
seribed with reference to Figs. 1 and 2. It
will be understood that the wheels G* repre-
sent some convenient form of moving or
rolling contact, but any well known form of
such contact may be employed, such for in-
stance as a sliding contact. It is, however,
preferred to use a rolling contact in order
that the arrangement shall be free from un-
necessary friction.

Any source of electrical energy may be
used fo furnish current for the coil B, and it
is found in practice that sufficient current
may be obtained from a battery consisting
of elements of zinc and carbon embedded In
the earth.

What I claim as my invention and desire
to secure by Letters Patent is:—

1. In an electrically driven clock, the com-
bination with the pendulum, electromag-
netic means for actuating said pendulum, a
source of current and means controlled by
the pendulum itself for maintaining the cur-
yent in the same direction during the swing
of the pendulum in both directions when the
amplitude of the swing is above the normal
in either direction.

9. In an electrically driven clock, the com-
bination of a pendulum, electromagnetic
means comprising a magnet and coil for
actuating the pendulum, a source of current,
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circuits connécting such source of current
with the coil, a switch controlling said cir-
cuits and adapted to be moved by the pen-
dulum so as to reverse the current in the coil
at each normal swing of the pendulum and
auxiliary circuits also controlled by the
switch whereby if the amplitude of the
swing increases above the normal, the direc-
tion of the current is restored to normal so
that a retarding force is exerted upon the
pendulum.

3. In an electrically driven clock the com-
bination of a pendulum, electromagnetic
means comprising a magnet and a coil for
actuating the pendulum, a source of current,
rail or bar contacts, circuits connecting the
source of current and the coil with the rail
contacts, a switch movable by the pendulum
and codperating with the contacts so that
with a normal swing the current in the coil
is reversed at each swing of the pendulum,
and auxiliary contacts brought into opera-
tion when the amplitude of the swing of the
pendulum exceeds the normal whereby the
current is allowed te flow through the coil
in such a direction as to exert a retarding
force upon the pendulum.

4. In an electrically driven clock the com-
bination of a pendulum, a magnet mounted
adjacent to the path of motion of the pendu-
lum, a coil mounted on the pendulum in
proximity to the magnet, a source of cur-
rent, rail cr bar contacts, circuits connect-
ing the source of current and the coil with
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the rail contacts, a switch movable by the
pendulum and codperating with the contacts
so that with a normal swing the current in
the ceil is reversed at each swing of the pen-
dulum, and auxiliary contacts brought into
operation when the amplitude of the swing
of the pendulum exceeds the normal, where-
by the current is allowed to flow through
the coil in such a direction as to exert a re-
tarding force upon the pendulum.

5. In an electrically driven clock, the com-
bination of a pendulum, a carriage moved
by the pendulum, two contact-making wheels
mounted on the carriage and a set of con-
tact rails codperating with each wheel each
set comprising rails of three sections and
two sections which are connected by the
wheel, a pendulum-actuated coil, a source of
current, and connections between the rails,
the source of current and the coil such that
with a swing of normal amplitude, the cur-
rent in the coil is reversed for each swing of
the pendulum, but if the amplitude in-
creases, the direction of the current is ve-
stored to normal so that a retarding force is
exerted on the pendulum.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

PERCIVAL ARTHUR BENTLEY.

Witnesses:
B. E. Duxsar KiLeury,
Arcuisarp J. Frexch.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. ¢.”
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