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7o all whom it may conecern:

Be it known that T, Cuarves M. Croox,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Ilhnms 'have invented new and useful Im-
plovements in  Time-Controlled Electric
Switches, of which the following is a full,
clear, concise, and exact description, refer-
ence being had to the accompanying draw-
ng, foumno a part of- this specification.

This invention relates to improvements in
time-controlled electric switches such as are
employed in combination with electric time
stamps and other devices operated by or
requiring intermittent electrical impulses.

The object of my invention is to provide
a device for periodically making and break-
ing an electric circuit, which is adapted to
be applied to and opemted by a clock or the
like, and which is so constructed and ap-
plied that the running of the clock will not
be materially interfered with by reason of
the extra work thus imposed thereupon.

In the accompanying drawings I have
shown my invention as applied to a clock
and connected in circuit with a battery and

-a time stamp operated by electrical impulses

occurring at intervals of one minute.

In these dr awings, Figure 1 shows in ele-
vation a portion of a clock movement having
the devices of my invention applied thereto
and connected in circuit with the battery
and time stamp; Fig. 2 is a plan view of the
switch mechanism removed from the clock;
Fig. 3 is a side edge elevational view of the
same; Fig. 4 is a bottom edge elevational
view of the same; Fig. 5 shows parts of the
contact device in different positions from
those shown in Figs. 1 and 2; Fig. 6 shows
in elevation certain of the parts modified to
cause the contact to be made and broken at
more frequent intervals than is provided for
by the construction shown in the other
views; and Fig. 7 shows in detail the method
of adjustably securing the rotary contact
piece in position.

' In the several figures of the drawings, 150
is the frame of the clock, 151 being the bal-
ance wheel and 152 being the gear which
revolves once per minute and ordinarily
carries the “seconds ” hand, on its shaft 153.
Secured to this shaft is a pinion 1532, A

~removable plate 154, secured to the frame

of the clock by suitable screws 155 and 1550
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and spaced away from the frame by the legs
156, carries a gear 157 adapted to mesh with
the pinion 153%. This gear has four times
the number of teeth as the pinion 1532, and
therefore revolves once during each four
revolutions of the pinion, or once in each
four minutes. Revolving with this gear 157
is a cam plate 158 having four cam surfaces.
Secured to the plate 154 is a stud 159, insu-
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lated from the plate 154 by suitable washers

160 and 161 on opposite sides of the plate
154. This stud is provided with a binding
screw 162 and has pivbted thereto a contact
arm 163 moved toward the cam plate 158 by
a spring 164, the spring 164 being secured
at one of its ends to the arm 163 and at its
opposite end to.a pin 165 surrounded by
suitable insulation to prevent passage of
current through the spring from the plate
154 to the contact arm. The contact arm 163
is provided with a cam-engaging part
formed by a stud 166 having one of its sides
flattened at 167. This stud, by riding over
the cam surfaces of the cam plate 158 causes
the arm 163 to be moved toward and away
from the cam plate. Mounted upon' the end
of the shaft 158 which carries the pinion
153* is a rotary contact-piece 168 provided
with a lug or tongue 169 which engages the
end 170 of the contact-arm 163 once during
each revolution of the shaft. This contact
piece is made adjustable around the shaft so
as to time the contact of the same with the
arm, and is secured in place on the shaft
after adjustment by means of a thumb-nut
171. To prevent the passage of current from
the arm 163 to the plate 154 by way of the
cam - plate the ecam -engaging stud 166 is
insulated from the arm by means of suitable
insulating washers 172 and 173.

Tt will be observed that there is no electri-
cal connection between the arm 163 and any
other part except while the contact tongue
169 is in engagement with the end of this
arm. As the arm is raised very slowly, the
clock is not called upon to exert much power
in moving said arm against the force of the
spring 164, even though this spring be made
of sufficient strength to insure perfect elec-
trical contact between the circuit making
and breaking parts of the device. To over-
come the drag of the arm 163 upon. the end
of the tongue 169 and consequent retarda-
tion of the clock and interference with the
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time-keéping qualities thereof, the end of
the tongue 1s made inclined to the direction
of movement of the arm, as clearly shown in
the drawings, so that when the arm is
dropped upon the end of the tongue the
same will, in effect, slide down an inclined
plane on a receding part. -

In Fig. 5 the arm is shown in contact with
the end of the tongue, the direction of move-
ment of the same and of the lifting cam-
plate being indicated by arrows. It will be
seen that the plane of the surface with which
the end of the arm engages is inclined to the
direction of movement of this arm when
moving under the influence of the spring
164. This results in the clock being assisted
rather than retarded during the interval that
the circuit is kept closed, the resultant effect
being that a portion of the power stored in
the spring 164 when the arm 163 is being
lifted by the cam is returned to assist the
clock when the arm is permitted to return.
If the action of the clock movement is slowed
down during the interval in which the arm
is being raised, it is hastened during a por-

tion of the return of said arm to partly com-

pensate therefor,

As devices of this kind have heretofore
been commonly made, it has required such
a great amount of power to operate the cir-

~ cuit make-and-break device that the time-
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keeping qualities of the clock have beén seri-
ously impaired and it is one of the features
of my invention that this interference is re-
duced to a minimum. '

The action of the device may be briefly

stated as follows: Rotation is transmitted
from the shaft 153 by back-gearing to the
cam-plate 158. The cams are so formed, and
the rotary contact piece 168 is so adjusted
on the shaft 153 that the tongue 169 will
pass under the end 170 of the arm 163 when
the latter is raised to its highest position,
and therefore these parts will not engage
each other at this time. When the cam-
plate has rotated to such a position that the
stud 166 passes beyond the highest point of
the cam and the arm drops, the tongue will
be in the position shown in Fig. 5. The end
of the arm thus falls upon the inclined end
of the tongue 169 and remains in engage-
ment therewith until the shaft 153 has re-
volved to such a position as to draw the
tongue from under the end 170 and break
the circuit. In this manner the electrical
circuit is kept closed for a sufficient interval
to permit the electrically operated mecha-
nism in the time-stamp or other device con-

_nected in circuit with the clock to operate.

By adjusting the rotary contact piece 168
around on the shaft the length of the period
during which the current flows may be
readily gaged. By the use of the devices of
my invention herein disclosed the advan-
tages of a sliding contact are secured without

' 1,022,532

such retardation of the clock as to interfere
with its proper operation, because of the
fact that the contact-arm is very gradually
raised to permit the rotating contact-piece to
pass thereunder and is then suddenly
dropped upon this part, and when so
dropped engages the same in such a manner
as to assist for a time the clock rather than
to retard the same. ’

In Fig. 1, in which I have shown a clock
movement connected in circuit with a battery
and an electric time stamp, the stamp 171
has a pivoted head 172 movable toward and
away from the base 173 and carrying an
electromagnet 174 arranged to change, by its
action upon the armature 175, the reading
of thjs stamp at intervals of. one minnte.
The eircuit illustrated is merely typical, the
battery 176 being shown with one of its
poles connected by the conductor 177 with
the binding-screw 162, and its other pole
connected, through the conductor 178, with
one of the binding-screws 179 of. the time
stamp, the other binding-screw 180 of the
stamp being connected through the conduc-
tor 181 with the second binding-screw 182
of the contact device. The circuit is com-

-pleted once per minute as hereinbefore ex-

plained and-is kept closed for a sufficient
period to permit the electrically-actuated
parts of the stamp to operate.

‘While I have shown the device forming
the subject of the present invention em-
ployed in combination with an electrically-
operated time stamp, I contemplate the use
of the same in other relations, this particu-
lar use of the same being shown merely for
the purpose of making clear the operation
of the device. .

It may in some cases be desirable to so
construet the device that the circuit will be
made at more frequent intervals than once
per minute. This may be readily accom-
plished by increasing the number of cam
surfaces on the plate 158 and correspond-
ingly increasing the number of tongues 169
on the plate 168. In Tig. 6 I have shown
such parts as would be modified in construc-
tion, in such an event, these parts being
adapted for a device in which impulses are
given at intervals of one fourth minute. In
this case the plate 168 has four contact
tongues 169 and the cam plate 158 is pro-
vided with sixteen cam surfaces.

Having thus described my invention,
what I claim as new and desire to secure by
Letters Patent is:

1. The combination with a clock, of a
contact-piece rotated thereby, a cobperating
movabie contact-member, means for infer-
mittently moving said contact-member out
of the path of said contact-piece, and re-
silient means for returning said contact-
member, the co-engaging surfaces of said
contact-piece and contact-member being so
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formed that said returning means tends to
accelerate said clock while said co-engaging
surfaces are in contact. ,

2. The combination with a clock, of a con-
tact-piece revolved thereby, a contact-mem-
ber arranged to be movable into and out of
the path of said contact-piece, positively-
acting means for moving said contact-mem-
ber out of the path of said contact-piece, and
a spring for returning said contact-member,
the co-engaging surfaces of said contact-
piece and contact-member being so formed
that said spring tends to accelerate said
clock while said co-engaging surfaces are in
contact.

3. The combination with a clock, of a
contact-piece carried by a shaft of said
clock and revolving therewith, a pivoted
contact-member, a spring for moving said
contact-member into the path of said re-
volving contact-piece, a cam back-geared

- from said shaft for moving said contact-
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member out of the path of said revolving
contact-piece against the tendency of said
spring, and adapted to release said contact-
member when said contact-piece is adjacent
thereto.

4. The combination with a clock, of a
contact-piece revolved by said clock and
having a tongue thereon, a contact-arm dis-
posed to engage said tongue, a cam arranged
to move said contact-arm out of the path of
said tongue, and means for returning said
contact arm, the contacting surface of said
tongue being inclined to the direction of
movement of the contacting portion of said
arm.

5. The combination with a clock, of -a
contact-piece revolving with one of the-
shafts thereof, a cam back-geared from said
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shaft, a contact-member arranged to be
moved out of the path of said contact-piece
by said cam, means for returning said mem-
ber, said cam being adapted to suddenly re-
lease said member and permit the same to
strike said contact-piece, said contact-piece
having a surface for engagement with said
contact-member inclined to the direction of
movement of said member under the in-
fluence of said returning means.

6. The combination with a clock, of a
contact-piece rotated thereby, a codperating
contact-member movable into and out of the
path of said contact-piece, a spring for mov-
ing sald contact-member into the path of
said contact-piece, and a cam for moving
sald contact-member out of the path of said
contact-piece and adapted to release said
contact-member and permit the same to
strike said contact piece under the influence
of said spring, the coengaging surfaces of
said contact-piece and contact-member be-
ing so formed as to prevent retardation of
the clock while the circuit is closed.

7. The combination with a clock or the
like, of a rotary contact piece having an in-
clined contact surface, and a contact mem-
ber movable into and out of the path of said
contact piece and: arranged to strike the in-
clined surface of said contact piece, said in-
clined surface being so disposed that the
contact member while in contact therewith
tends to rotate the contact piece.

In witness whereof, I have hereunto sub-
scribed my name in the presence of two wit-

nesses. .
CHARLES M. CROOK.
Witnesses:

W M. SAENEL,
C. L. Hopxrins.
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