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UNITED STATES PATENT OFFICE.

JOSEPI BUTCHER, OF NEW YORK, N. Y., ASSIGNOR TO SIMEON N. PUTNANM,

OF JERSEY CITY,

NEW JERSEY.

ELECTRIC CLOCK.

SPECIFICATION forming part of Letters Patent No. 705,558, dated July 29, 1902.

- Application filed October 16,1901, Serial No. 78,780,

(No model.)

To all whom it may concermn:

Beit knownthatl, JOSEPH BUTCHER, a citi-
zen of the United States, residing in the city,

county, and State of New York, have invent- |

ed certain new and useful Improvements in
Electric Clocks, of which the following is a
specification.

This invention relates to the class of elec-
tric clocks wherein the motive power is ob-
tained from a battery within the clock-case
and a weighted pawl-arm is thrown up at in-
tervals by an electromagnet momentarily ex-
cited by the current from said battery.

The object of the present invention is to

provide an efficient means for operating the |

circult-closer through the medium of the
welghted pawl-arm and the operation of the
pawl—arm by the armature-lever of - the mag-
net.

Other features of the invention will be i‘ul y
described hereinafter and the novel fea,tm es
carefully defined in the claims.

Intheaccompanying drawings, which serve
to 1llustrate an embodiment of the invention,
Figurelisaverticalsection through the cloek—
case in substantially the plane _mdleated by
the line £’ in FFig. 2; and Fig. 2 is a horizon-
tal section or sectional plan, the case being
in section at line #°in Fig. 1. Fig. 31s an
elevation of the clock-movement on a larger
scale than the principal figures. This view

shows the weight elevated. Iig. 4 1s a simi- |

lar view to Fig. 3, but showing the weight

down and the circuit closed. Iig. Hisa view !

illustrating a slightly-different mmnn‘ement
of the eontact—makmﬂ* mechanism from that
seen in Figs. 3 and 4.

Referring primarily to Figs. 1 and 2, 1 is
the front of the case; 2, the dial therein; 3 3,
the sides of the case; 4, the top thereof; 5,
the fixed bottom thereof; 6, the removable

sliding bottom thereof, and 7 the hinged or |

removable back. Within the case is mount-
ed the clock-movement, (indicated as a whole
by A.) Alsomounted in the casearetwo cells
B B of a dry battery for actuating or driv-
ing the clock. For convenience in placing
and removing the cells B the upper fixed bot-

tom 5 of the case has in it two apertures |
so through which the cylindrical cells

may he

passed, and in Inserting them the clock-case |

¥

1s inverted, the sliding bottom 6 drawn out,
and the inverted cells droppedin. Theslid-
ing bottom 1s then replaced and the case
righted. To steady the cells, there is a re-
cess 8 in the top 4 of the cloek in the proper
position to receive the upper end of the car-
bon 9 of the cell, as clearly shown in FFig. 1
When placed and fixed in this manner at
both top and bottom, the clock may be han-
dled without disturbing the cells.

Referring now to Figs. 3 and 4, the im-
provements in the movement A will be de-
seribed. 12 is the hand-arbor. 13 is the es-
capement. 14 1s the driving ratchet-wheel,
adapted, as usual, to drive the hand-arbor
through a suitable train of gears. 15 is a
pawl-lever, which furns about the arbor 14’
of the ratchet-wheel and carries a pawl 16,
engaging the teeth of said ratchet - wheel.
On the one arm of the lever 15 is a weight 17,
which in descending rotates said wheel. All
of these parts are known in some form in this
classof clocks. Anelectromagnet18is mount-
ed in the frame 19 of the clock-movement
and 1ts coils are in the circuit with the bat-
tery in the case.
hereinafter. 2018 the armature of the mag-
net. It is hinged at 21 and is held away fr om
the poles of the magnet by a light spring 22,
and its movement 11116161 the mﬂuence ol the
spring is limited by a pin or stop 23 in the
frame. The rear arm 15 of the pawl-lever
1s coupled to the iree end of the armature 20
by a flexible ribbon 24, which is drawn taut
or straight by the full descent of the weight
17, as seen in Fig, 4. In drawing the ribbon
straight or taut by the descent of the weight
the ribbon engages a part of the contact de-
vice, and thus completes the circuit through
the electromagnet, and the:latter attractsits
armature, which by 1ts sudden movement to-
ward the poles of the magnet acts through
the taut ribbon to throw the pawl-lever and
the weight 17 thereon up to their elevated
positionready to descend again. The contact
device, as shown in Figs. 3 and 4, where the
near side of the movement-frame is broken
away or omitted to disclose the construction,
comprises an adjustable but normally sta-
tionary contact 25, mounted on and insulated
from the movement-frame, and a rocker 26

T'he cirecuit will be traced
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in electrical contact with the metal of said
frame. This rocker has a laterally-extend-
ing pin 27 in position to be engaged by the
straightening ribbon 24 as the weight de-
scends for rocking the rocker and a spring
contact-arm 28, which is brought finally into
electrical touch with the contact 25 when the
weight 17 shall havereached the lowest point
in 1ts descent, as seen in Ifig, 4. As stated,
when the contacts touch the cirenit is closed
through the electromagnet 18, its armature
20 instantly moves to the poles of the mag-
net, and the weight 17 is thrown up, the pawl

16 riding over the teeth of the ratchet-wheel. |

The momentum of the weight carries it be-
yond the point that would be due fo the tak-
ing up of the ribbon by the movementof the
armature, and the ribbon instantly slackens,
thus allowing the contacts to separate and
break the (311‘011113

1g. 5 1llustrates a slightly - different ar-
rangement of the contactdevices; butthey are
substantially as deseribed above. In this
view the pawl-lever and the weight, the elec-
tromagnet and its armature, the rocker, the
operating-ribbon, and the fixed contact are,
in substance, the same as before described.
In this case, however, the spring contact-arm
28" lies alongside of the arm of the rocker 26,
as will be seen. 'Thisview, Fig. 5, shows the
ribbon 24 slack, as in Fig. 3, and out of con-
tact with the pin 27. Obviously the construc-
tion of these details may be varied to suit the
circumstances without departing materially
from the invention.

Fig. 1 illustrates a means for regulating the
clock by varying the length of the pendulum.
In this figure 29 is the pendulum. 30 isthe
thin flat pendulum-spring, engaging slidably
the croteh 81. At its upper end the spring
30 has a screw 32, which serews through a
wheel-nut 33,collared in the movement-frame.
T'his nut supports the pendulum. Gearing
with the wheel-nut is a long pinion 34, xed
on an upright shaft 35, 30umaled below in
the movement - frame and projecting up
through the top 4 of the clock-case, where it
nas an upper bearing. This shaft 35 pro-
jects up into a recess 36 in the top of the
case, and in sald recess and fixed on said
shaft is a thumb-piece 37 for turning the
shatt. Through the shaft 35 and pinion 34
the wheel-nut 33 is rotated and the pendu-
lum thus made shorter or longer at will.

The circuits may be traced from inspection
of Fig. 2. The current flows from one pole
of the battery by aconductorw to and through
the coils of the electromagnet, thence to the

metal of themovement-framel19at ', thence

throughthe frame tothe rocker 26 and spring
contact-arm 23, thence through said arm to
the fixed and insulated contact 25, and thence
by a conductor w? back to the other pole of
the battery. In order to avoid or reduce
sparking by the interruption of the current
on the breaking of the circuit at the contacts,

a, resistance-coil R (seen in Figs. 2 and 4) is

705,558

connected up in a shunt w> from the main
circuit. This coil does not entirely obviate
sparking, but it reduces it very much and
prevents burning or oxidizing at the contact-
point, which is very important in a clock of
this character, where the circuitis closed and
broken frequently throughout a long period.
. It will be noted that the construction shown
utilizes the metal of the movement-frame 19
as a part of the circuit; but this is not mate-
rial or essential to the invention. It i1s con-
venient to do this merely because one of the
contacts is mounted movably in the frame.

The part 24, which hasbeen called a ‘‘rib-
bon,” will be by preference a narrow flat silk
ribbon of a flexible character, but somewhat
stiff and springy also, like a very light rib-
bon-spring. This form of flexible connectm
will keep its place and form during the oper-
ation of the clock mechanism better than an
absolutely limp connector, such as a soft cord
or chain. However, the present invention is
not specifically limited in this respect.

In Figs. 8 and 4, 10 designates an ordinary
pawl to prevent back rotation of the ratchet-
wheel 14.

I have shown a case for the clock and a pen-
dulum-regulator; but these features are as
well adapted for other styles of clock-move-
ments and are not claimed in this application;
nor is the present invention limited to use
with the style or kind of case and pendulum-
regulator shown. The movement c¢laimed
may be ine¢losed in any case.

Having thus described my invention, I
claim—

1. In an electrie clock of the character de-
scribed, the combination with the movable ar-
mature and the weighted pawl-lever, of a {lexi-
ble connector which couples them together,
and a contact device actuated to elose the op-
erating-circuit by the straightening of the
connector when the said weighted arm de-
scends.

2. In an electric clock of the character de-
scribed, the combination with the movable ar-
mature and the weighted pawl-lever,of a flexi-
ble connector which couples them together
and means for completing the operating-cir-
cuit through said magnet when the weighted
lever shall have descended and straightened
the connector, whereby the attraction of the
armature throws up said weighted lever.

3. In an electrie clock, of the character de-
scribed, the combination of the movable ar-
mature,the weighted pawl-lever, and the flexi-
ble connector which couples the armature
with that arm of said lever opposite to the
weight, of the fixed contact in the operating-
circuit, the movable contact in the said cir-
cuit, said movable contact having a pin which
1s In the path of the straightened connector,
and the said circuit including a generator and
electromagnet.

4. Inanelectricelock,thecombination with
the hand-arbor, the driving-arbor, the con-
necting-train, the ratchet-wheel on the driv-
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ing-arbor, the pawl-lever and its weight, the
pawl on sald lever and engaging the teeth of
the ratchet-wheel, the electromagnet,its mov-
able armature, the operating-circuit includ-

§ 1ng a generator and the coils of said magnet,
and the fixed and movable contacts forming
terminals at a break in said circuit, of the
ribbon 24, coupling together the said arma-
ture and the arm of the pawl-lever opposite

1o to its weight, said movable contact having a

part projecting into the path of said ribbon
as 1t straightens under the influence of the
descending weight of the pawl-lever.

In witness whereof I have hereunto signed
my name, this 1oth day of October, 1901, in 15
the presence of two subscribing witnesses.

JOSEPH BUTCHER.
Witnesses:
HENRY CONNETT,
J. EDMUND STANLEY.
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