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UNITED STATES
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PAaTENT OFrIice.

HERBERT SCOTT, OF BRADFORD, ENGLAND.

ELECTRIC CLOCK.

SPECIFICATION forming part of Letters Patent No. (70,322, dated September 20, 1904,

Application filew September 17, 19002, Serial No. 123,689, (No model.)

Lo all whom 1t may concern:

Be it known that I, HerBERT ScoTT. a sub-
ject of the King of England, residing at Brad-
tord, in the county of York, England., have in-
vented certain new and useful Improvements
in Klectric Clocks, of which the following is a
specification, reference being had therein to
the accompanying drawings. |

This invention relates to electric clocks, in-
struments, or machines in which a pendulum
balance-wheel or torsion-wheel driving a train

ot wheels or other mechanism is kept in mo-
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delicacy of the current-closers employed and

tion by the intermittent action or energization
ot electrically-controlled or electromagnetic
means.

Heretofore attempts have been made to con-
struct electric clocks in which the electromage-
net is energized when the swing or amplitude
of the pendulum falls below the normal: but
they have failed owing to the complication and

to the necessary friction entailed by the added
mechanism and to the interruption of the cur-
rent caused by the fouling of the contact-
poIints.

My invention has for its objects to simplify

and cheapen the construction and to insure
the reliability of such clocks, instruments, or
machines by providing for the energization ot
the electromagnet at the proper time without
the addition of any apparatus other than that
required to drive the train of wheelsand there-
by to reduce the friction of the working parts
to a minimum;, to Insure that when the swing
or amplitude of the pendulum or the rotary
movement of the balance or torsion wheel has
fallen below the normal the cireuit shall be
closed and opened at the exact points desired
and during the smallest possible and most effi-
cient part of the are described by the pendu-
lum or balance wheel or torsion wheel, and to
provide for the self-cleaning of the contact-
points by meansof a wiping or moving contact.

My invention is applicable to clocks, self-
registering barometers, and the like, work-
man’s telltale-check instruments, advertising
machines or toys, or any similar instruments
or machines in which a train of wheels or any

~other mechanism is required to be driven, and .

may also be employed to wind up the spring
of any instrument or machine or of the strik-
ing-train of a striking-clock.

My invention includes various features of
construction and of combination of parts, as
will appear from the particular description
hereinafter contained of the apparatus em-
bodying my invention, (shown in the accom-
panying drawings,) and I will now particu-
larly describe such apparatus and will there-
after point out my invention in claims.

Figure 1 is a rear elevation of a pendulum-
clock containing apparatus embodying my in-
vention. Hig. 2 is a plan view of the same.
Fig. 3 is an enlarged elevation showing a po-
sition of parts upon a diminished movement
of the pendulum. Figs. 4, 5, and 6 arc detail
elevations of different modified constructions.
Fig. 7 is a detail clevation, and Fig. 8 a de-
tail plan, of another moditied construction.
Figs. 9 to 13, inclusive, are detail elevations
of other modified constructions.

The clock shown in Fig. 1 comprises as a

suitable casing «, in the lower part of which

18 located a battery /, which supplies electric
current to an electromagnet ¢, this electro-
magnet being fixed in the clock-casing and
being adapted to attract an armature « and
the armature being carried at the lower end
of and constituting part of a pendulum of
which the rod ¢ is hung at its upper end on a
stud 7, as usnal. The fixed electromagnet ¢
and 1ts armature «, carried by the pendulum,
constitute the impelling means which give an
mmpetus to the pendulum, the construction
being such that the circuilt is closed at the ex-
act moment when the armature approaches
the electromagnet and remains closed for the
period required to give the desired impetus
to the pendulun, and the arrangement shown
1s such that the circuit is closed and opened
as the pendulum approaches the extremity of
an oscillation. A suitable train of gears is
provided to actuate the hands ¢ and 4., (see
Kig. 2,) and this train of gears isactuated by
a toothed moving part, which isshown as the
ratchet-wheel 7, fixed upon the arbor ; of the
first pinion of the train of gears, and this
ratchet-wheel is actuated by the pendulum and
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constitutes the driving part of the clock-train.
For the purpose of actuating the ratchet-wheel
I provide engaging means for the ratchet-
wheel. such engaging means being partly con-
trolled by the movement of the pendulum or
oscillating: means and partly controlling the
ratchet-wheel to prevent backward movement

~ thereof, and in the construction shown in the
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main views of the drawings, Figs. 1 to 3, 1n-
clusive, this engaging means comprises two

pawlsZ and 7, actuated by the pendulum and

also comprises a stop-pawl or click i, having
a fixed support. The pawl/is set so as toen-
oage the ratchet-wheel slightly in advance ot
the pawl %, and, as shown, the advance pawl
/is pivoted on the pin o, which passes through
the pendulum-rod ¢, and the rear pawl & 1s
pivoted upon the advance pawl / at the point
» in proximity to the pivotal point of the ad-
The advance pawl { carries a
contact-finger ¢, which is adapted to make
contact with a fixed pin#, held on an insulat-
ing-block s. The contact-pin 7 is connected
to one of the terminals of the battery O by a

wire £, and the other terminal of the battery

} is connected by a wire « to the electromag-
net ¢, and from the electromagnet ¢ and wire
»1s connected to the metallic frame 2z, so that
when the finger ¢ comes in contact with the
pin 2 the circuit is closed through the electro-
magnet ¢, and the electromagnet is energized.
With the normal swing of the pendulum the
two pawls 4 and 7 will be moved over and 1n
rear of a tooth of the ratchet-wheel 7, and on
the return stroke of the pendulum theadvance
pawl / will engage with the tooth and move the
ratchet-wheel one tooth, and these movements
will be continued without closing the circuit,
the stop-pawl or click 7 preventing backward

movement of the ratchet-wheel 2. When,

however, the swing of the pendulum dimin-
ishes, so that the. advance pawl /18 not car-
ried over and in rear of the next tooth of the
ratchet-wheel, this advance pawl will remain
on top of this tooth, but the rear pawl £ will
be carried over and in rear of and will en-
oage with the tooth, and the parts will then
be in the position shown in Fig. 8, and on the
return stroke of the pendulum the rear pawl
% will engage with the tooth and actuate the
ratchet- wheel, and the advance pawl / will
ride upon the ratchet-tooth, and by reason of
the higher position of the advance pawl the
contact- finger ¢ carried thereby will be
brought into contact with the fixed pin # as
the armature ¢ on the pendulum approaches
the electromagnet ¢, and the circuit will be
closed at just the right time to give an impe-
tus to the pendulum and will be opened at
the proper time and before the completion of
the swing of the pendulum. The return
movement of the pendulum will cause the ad-
vance pawl / to drop in rear of the ratchet-
tooth, and on this return movement there

“will engage with the tooth and the pawl will
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| fixed pin #, and the pendulum will have re-

Y

celved a su

cient impetus to restore the nor-

mal swing, and the advance pawl will be car-

ried over the next tooth, and the movements
will be continued, as first above described, un-
til the swing of the pendulum again falls be-
low the normal. The inovement of the con-
tact-finger ¢ effects a wiping contact with the
fixed pin », thereby rubbing the contact-
points and preventing fouling thereot. The
ixed contact-pin # may be adjustably held in
any suitable manner so that the points and

| duration of contact may be nicely determined,

as by providing the screw s', which clamps
the insulated block s to the frame with a slot-
ted hole in the frame, as indicated.

In the modified construction shown in Fig.
4 the pawl mechanism comprises two pawls %
and Z, as above described; but these pawls are
separately pivoted at the same point on the
pendulum-rod.

In the modified construction shown in Kig.
5 the pawl mechanism comprises a single
pawl %', which is provided with a step [ and
which normally moves over and in rear of the
next tooth, so that the main part of the pawl

drop to the bottom of the tooth. Upon a
diminished swing of the pendulum the step /'
only will engage with the tooth and the pawl
will be carried forward in higher position
and will close the circuit of the impelling
means, as above described.

In the modified construction shown in Kig.
6 the ratchet-wheel 2 1s made with a step or
notch 72 in each tooth, and a single driving-
pawl 4% is provided. When the swing of the
pendulum diminishes, the driving-pawl rides
upon the step or notch ¢° and makes contact,
as above described. .

In the modified construction shown in Figs.
7 and 8 two ratechets z and ¢/, both fixed to the
arbor 7, and the ratchet ¢/, set slightly in ad-
vance of the ratchet 7, take the place of the

stepped ratchet of the modification shown 1n

Fig. 6.

In the modified construction shown in Kig.
9 the stop-pawl or click /' is provided with a
step m® and is also provided with a contact-
pin #', and the contact-finger ¢/, carried by
the driving-pawl 4, makes contact with this
contact-pin #” when, upon a diminished stroke
of the pendulum, the step of the stop-pawl
' engages a tooth of the ratchet-wheel.

In the construction justdescribed and shown
in Fig. 9 and in the other constructions,
(shown in Figs. 10 and 11,) in which the con-
tact-pin is carried by the stop-pawl, the 1m-
pelling-electromagnet ¢ is placed in proximity
to the left-hand extremity of the swing of the
pendulum, as shown in Fig. 9, whereas 1n all

other pendulum constructions shown the 1m-

pelling-electromagnet is placed 1n proximity
to the right-hand extremity of the pendulum,

65 will be no contact of the contact-finger ¢ and | as shown In Fig. 1.
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In the modified construction shown in Kig.
10 two stop-pawls or clicks 7® and 7! are
provided, one slightly in advance of the other,
In place of the stepped stop-pawl or click of
the modification shown in Fig. 9.

In the modified construction shown in Fig.
11 I employ two driving-pawls # and ,‘the
driving-pawl @ acting on the top side of the
ratchet-wheel on one swing of the pendulum
and the driving-pawl % acting on the under
side of the ratchet-wheel on the return SWIing
of the pendulum. Temploy apawlor click 2,
with a contact-pin mounted thereon, adapted
to cooperate with a contact-finger carried by
With a diminished
swing of the pendulum the pawl or click z re-
mains on the top of a ratchet-tooth and in
this position makes contact with the contact-
finger z.

In the modified construction shown in Fig.
12 I provide two breaks in the electric cir-
cuit, one of which is closed at fixed intervals
and the other ot which is closed upon a dimin-
1shed swing of the pendulum. The contact
closed at fixed intervals is provided by an arm
2 on the ratchet-wheel 4, which closes the
fingers 3 and 4 upon each other by contact
with the finger 3 once in every revolution of
the ratchet-wheel. The closing of the other
break in the circuit upon a diminished SWing
of the pendulum is effected by mechanism

substantially the same as shown in the main

views of the drawings except that the advance

pawl 1 carries a contact-pin ¢% which CoOD--

erates with an adjustable fixed contact - fin-
oer 7.

In the modified construction shown in Fig.
13 a balance or torsion wheel 6 takes the place
of the pendulum and carries an armature '
which is arranged so as to be attracted by an
clectromagnet ¢/.  The ratchet-wheel 7 and
the two driving-pawls Zand 7 are constructed
and operate in the same manner as shown in
the main views of the drawings.

1t 1s obvious that other modifications may
be made in the constructions shown and de-
scribed within the spirit and scope of My in-
vention.

What I claim, and desire to secure by Let-
ters Patent, 1s—

1. The combination, with a toothed movable
part and mechanism actuated thereby, of os-

~clllating means, electrically-controlled 1mpel-
ling means for the oscillating means, and en-

gaging means for the toothed part, such en-
gaging means being in part controlled by the
movement of the oscillating means to actuate

the toothed part and in part controlling the

toothed part to prevent backward movement
thereot and including a cirenit-controller con-
trolling the impelline means and such engag-
ing means and toothed part being constructed
to coact to move the engaging means into po-
sition to energize the impelling means upon a
diminished movement of the oscillatin g means.

-\.. 3
.
T
-
-
L]
-
"

2. The combination, with a ratchet-wheel,

of oscillating means, electrically - controitod

impelling means for the oscillating means, and .

engaging means for the ratchet-wheel, such
engaging means being in part controlled by
the movement of the oscillating means to ac-
tuate the ratchet-wheel and in part-controlling
the ratchet-wheel to prevent backward move.
ment thereot and such engaging means includ-
ing a circuit-closer adapted to close the cireuit
for the impelling means and such engaging
means and ratchet-wheel being constructed to
coact to move the engaging means into circuit-
closing position upon a diminished movement
of the oscillating means and to close such cjr-
cutt only when the oscillating means is in DO-
sition to receive an impulse from the 1mpel-
ling' means.

3. Thecombination, with a toothed movable
part and mechanism actuated thereby, of os-
cillating means, electrically-controlled impel-
ling means for the oscillating means. and en-
gaging means for the toothed part, such en-
gaging means being in part controlled by the
movement of the oscillating means to actuate
the toothed part and in part controiling the
toothed part to prevent backward movement
thereof and such engaging means inclading a
circuit-closer adapted to make a wiping con-
tact to close the circuit for the impelling
means and such engaging means and toothed
part being constructed to coact to move the
engaging means into cirenit-closing position
upon a diminished movement of the oscillat-
INng means.

4. The combination, with a ratchet-wheel,
of oscillating means, electrically - controlled
impelling means for the oscillating means and
engaging means for the ratchet-wheel, such
engaging means being in part controlled by
the movement of the oscillating means to ac-
tuate the ratchet-wheel and in part controlling
the ratchet-wheel to prevent backward move-
ment thereof and such engaging means includ-
ing a circuit-closer adapted to make 1 wipinge
contact to close the cireuit for the impelling
means and such engaging means and ratchet-
wheel being constructed to coact to move the
engaging means into circuit-closing position
upon a diminished movement of the oscillat-
Ing means and to close such cireuit only when
the oscillating means is in position to recejve
an 1mpulse from the impelling means. |

5. The combination, with a toothed mov-
able part, and mechanism actuated thereby, of
oscillating means, electrically-controlled im-
pelling means for the oscillating means, and

‘pawlmechanism forthe toothed part controlled
by the movement of the oscillating means to

actuate the toothed part,such pawl mechanism
including a circuit-controller controlling the
impelling means and such pawl mechanism
ancd toothed part being constructed so that
the pawl mechanism will ride upon a tooth of
the toothed part and be moved by the oscil-
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lating means into position to energize the 1m-
neiling means upon a diminished movement
of the oscillating means. |

6. The combination, with a ratchet-wheel,
of oscillating means, electrically - controlled

impelling means for the oscillating means,
“and pawl mechanism for the ratchet-wheel

controlled by the movement of the oscillating
means to acutate the ratchet-wheel, such pawl
mechanism including a circuit-closer adapted
to close the circuit for the impelling means
and such pawl mechanism and ratchet-wheel
being constructed so that the pawl mechanism
will ride upon a tooth of the ratchet-wheel

“upon a diminished movement of the oscillat-
ing means and close the circuit for the oscil-

-

is in position to receive an impulse from the
impelling means.

7 The combination, with a toothed mov-
able part and mechanism actuated thereby,
of oscillating means, electrically - controlled
impelling means for the oscillating means,
and pawl mechanism for the toothed part con-
trolled by the movement of the oscillating
means to actuate the toothed part, such pawl
mechanism including a circuit-closer adapted
to make a wiping contact to close the circuit
tor the impelling means and such pawl mech-
anism and toothed part being constructed
so that the paw] mechanism will ride upon a
tooth of the toothed part upon a diminished
movement of the oscillating means and be

moved by the oscillating means 1nto and out

of circuit-closing position as the oscillating
means is approaching the extremity of an os-
cillation. |
2 The combination, with a ratchet-wheel
and mechanism actuated thereby, of oscillat-
ine means, electrically-controlled impelling

means for the oscillating means, two driving-
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pawls for the ratchet-wheel, one in acvance
of the other and both controlled by the move-
ment of the oscillating means, one of such
pvawls controlling a circuit-controller to ener-
gize the impelling means upon a diminished
movement of the oscillating means; and means
for preventing backward movement of the
ratchet-wheel.

9 The combination, with a ratchet-wheel,
of oscillating means, electrically - controlled

impelling means for the oscillating means, two

“driving-pawls of the ratchet-wheel, one In ad-

vance of the other and both controlled by the
movement of the oscillating means, a circuit-
closer carried by the rear driving-pawl and
adapted to close the circuit for the impelling
means when the rear driving-pawl rides upon
a tooth of the ratchet-wheel upon a diminished
movement of the oscillating means and to close
such circuit only when the oscillating means
is in position to be actuated by the impelling

‘means, and means for preventing backward

movement of the ratchet-wheel.
10. The combination, with a ratchet-wheel

lating means only when the oscillating means .

A | 770,322

and mechanism actuated thereby, of oscillat-
Ing means, electrically - controlled impelling
means for the oscillating means, two pawls for
the ratchet-wheel, one in advance of the other
and both controlled by the movement of the
oscillating means, a circuit-closer carried by
one of such pawls and adapted to malke a wip-
ing contact to close the circuit for the impel-
ling means, the pawl carrying the circuit-closer
being constructed to ride upon a tooth of the
ratchet-wheel upon a diminished movement ot
the oscillating means and to be moved by the
oscillating means into and out of circult-clos-
ing position as the oscillating means 1S ap-
proaching the extremity of an oscillation; and
means for preventing backward movement of
the ratchet-wheel. |

11. The combination, with a ratchet-wheel
and mechanism actuated thereby, of a pendu-
lum, electromagnetic impelling means there-
for, and engaging means for the ratchet-wheel
in part carried by the pendulum and in part
controlling the ratchet-wheel to prevent back-
ward movement thereof, such engaging means
including a circuit-closer adapted to close the

circuit of the electromagnetic impelling means

and such engaging means and ratchet-wheel
being constructed to coact to move the engag-
ing means into circuit-closing poslition upon
o diminished movement of the pendulum.

19. The combination, with a ratchet-wheel,
of a pendulum, electromagnetic impelling
means therefor, and engaging means for the
ratchet-wheel in part carried by the pendulum
and in part controlling the ratchet-wheel to
prevent backward movement thereof, such en-
oaging means including acircuit-closer acdapt-
od to close the circuit of the electromagnetic
impelling means and such engaging means anc
ratchet-wheel being constructed to coact to
move the engaging means into circuit-closing
position upon a diminished movement of the
pendulum and to close such circuit only when
the pendulum is in position to receive an im-
pulse from the impelling means. |

13. The combination, with a ratchet-wheel
and mechanism actuated thereby, of a pendu-
lum, electromagnetic impelling means there-
for, and engaging means for the ratchet-wheel
in part carried by the pendulum and in part
controlling the ratchet-wheel to prevent back-

ward movementthereof, such engaging means

including a circuit-closer adapted to make a
wiping contact to close the circuit of the elec-
tromagnetic impelling means and such engag-
ing means and ratchet-wheel being constructed
to coact to move the engaging means into eir-
cuit-closing position upon a diminished move-
ment of the pendulum and to close such cir-
cuit only when the pendulum is 1n position to
receive an impulse from the impelling means.

14. The combination, with a ratchet-wheel
and mechanism actuated thereby, of oscillat-

ing means, impelling means therefor, and pawl

mechanism £or the ratchet-wheel controlled
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by the movement of the oscillating means to
actuate the ratchet-wheel, such pawl mechan-
Ism carrying a circuit-closing finger, a con-
tact-pin with which such circuit-closing finger
18 adapted to céoperate to close the circeuit for
the impelling means, such paw! mechanism
being constructed to ride upon a tooth of the
ratchet-wheel upon a diminished movement of
the oscillating means and to be moved by the

‘oscillating means into and out of circuit-clos-

1ng position as the oscillating means is ap-
proaching the extremity of an oscillation, sub-
stantially as set forth. -
15. The combination with a ratchet-wheel
and mechanism actuated thereby, of a pendu-
lum, electromagnetic 1mpelling means there-
for, two pawls for the ratchet-wheel, one in
advance of the other and both carried by the

pendulum, a circuit-closing finger carried by
one of such pawls, and a contact-pin with
which such circuit-closing finger is adapted to
cooperate to close the circuit for the electro-
magnetic impelling means, the pawl carrying
the circiit-closing finger being constructed to
ride upon a tooth of the ratchet-wheel upon a
diminished movement of the pencdulum and to
be moved by the pendulum into and out of
circult-closing position as the pendulum is
approaching the extremity of an oscillation,
substantially as set forth.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

HERBERT SCOTT.

Witnesses:
Gro. ReEviLL,
SAML. H. CrAaVEN.
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