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To all whom tt may concern.
Be it known that I, AUGUSTUS S. CRANE, a

citizen of the United States, residing at New-

ark, in the county of Essex and State of New
Jersey, have invented certain new and useful
Implovements in Electric Clocks; and I do
hereby declare the following to be a full, clear,

and exact description of the in-vention, Such-

as will enable others skilled in the art to which
it appertains to make and use the same, ret-
erence being had to the accompanying draw-
ings, and to letters of reference marked there-
on, which form a part of this specification.

The object of this invention is to provide !

an electric clock of inereased simplicity of
construction, and of greater accuracy and reli-
ability of movement.

It consistsin the combinations and arrange-
ments of parts, substantially as will be here-
inafter set forth, and finally embodied in the
clauses of the claim. |

Referring to the accompanying drawings, in
which sumlal letters of reference indicate like
parts in each ol the several ioures, Ifigure 1
is a front elevation of the 010(,15_ mechamsm
the front plate of the frame being removed t0
show said mechanism more clearly. IFig. 21s
a side clevation of the same. Xig. 318 a de-
tail view of a circuit-closer formin
the device, and Fig. 4, Sheet 2, is a side view
showing the relation of the escape-wheel to
the escape mechanisn.

In said drawings, ¢ « illustrate a suitable
frame, on which the several operating parts
b is an escape-wheel,
the action of which is controlled by an anchor
or any other suitable escapement, of which o’
is a verge, and b” is a pendulum, operating in
any usual way and of any suitable constl ue-
tion. Said wheel b revolves on the escape-
wheel arbor ¢, which also carries a cam or
toothed ﬁheel e, adapted to engage with a
cireuit breaker or closer, 7, said cam having
a number of projections, considerably less th:m
the teeth on the escape-wheel, although In

“proper proportions. By this coustruetmn sev-

eral pulsations of the pendulum are occasioned
to every movement of the pawl o, the action of
the said pawl being contreiled by the said cam

so through the medmm of the arms of the cir-

number of parts.

o a part of |
" such foree is readily supplied by a single cell.
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cuit-closer, the magnet, and armature. 1 am
thus enabled, in w vhat is termed an ‘“open-
circuit clock,’”” to allow the ecircuit to remain
open for a large proportion of the time, and
by this means effeet a great saving in battery
materials. The 1emt10n of the cam with the
escape-wheel is unchangeable or fixed, whether
the said cam be on 1he same arbor mth the
said wheel, asshown, or upon an intermediate

| arbor, so that the power supplied to said es-

cape- wheel will inv ariably be the same as that
expended by said wheel.

To secure aregularity of impulse and a uni-
form tension upon the spring j, hereinafter
mentioned, I arrange or form the cam pro-
jections at egual dlsbaneeb apart. 1 prefer to
employ but a few projections on the cam, four
being shown for illustration. The mmute in-
tenal is thus divided into a cmresljondmg
Asthe ecireuibis closed only
for a moment after the extremity of the cam
projection passes the arm of the circult-
breaker and allows the latter to drop 1nto con-
tact, the cireuit is closed but for, say, four
seconds in the minute, the cireuit b[,mu held
open the remainder of the minute. \s the
power of the battery is not on the clock but
for the moments mentioned, and but little
force is thus required to operate said cloek,

The pinion ¢ of the escapement- -wheel engages
with a coe -wheel, /1, upon the arbor . Smd

COQ- wheel is aetmted by a spring, j, secured.

ab one end to said arbor or to a collet, ¢, ar-
ranged thereon, and at the other tothe ntchet
wheel & or bar rel I/, connected therewith,said
barrel and ratehet-wheel revolving 111:}011 but
independent of said arbor 7. T he ratehet-

70

e

wheel kisoperated intermittently by the pawl

0, pivoted at m to the arm p, formed integral
with or connected to the armature ¢, pwoted
at r to the frame.

To draw the pawl back prior to engaging a
second tooth of the ratehet I arrange aspring,
n, in such a relation thereto as to produce the
result. I also provide a detent, s, IFFig. 1, to
prevent back action ¢f the ratchet when the
pawl o is being actuated by the spring #=.
When the circuit is closed and the armature

Q0

95

| is attracted by the magnet, the pawl o, en- 100
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gaging atooth of the ratehet %, throws the lat-
ter forward, which action tends to wind the
spring 7, secured thereto. Thetension of the
spring j causes the shaft ¢ and cog 7 thereon
to revolve, the motion being communicated to
the escape-wheel b and cam e, operating the
cireuit-closer. The amount of powerimpart-
ed to the spring j by means of the ratchet
and pawl is equal to that expended in act-
nating the escape-wheel. The spring having
a certain amount of force stored therein,should
the contact-points ever fail to make a contact,
and the pawl consequently fail in actuating
the ratchet, the energy of the spring will be
sufficient to continue the action of the escape-
wheel, so that the clock will not fall behind
the correct time.

I do not wish to be understood as linmiting
myself to the exact arrangements and com-
binations shown, inasmuch as many changes
can be made without departing from the
spirit of the invention. Tor example, a heli-
cal spring may be employed in lieu of the
colled spring 7; or I may substitute for the
spring a weight and sunitable mechanismn
whereby the same may be ‘““ wound up’’ or
raised by the magnet. | |

The circuit breaker or closer above men-
tloned is composed of insulated arms f’ f”,
Fig. 3,which are attached to conducting-wires
w w, 80 that when in contact the clectrieal
fluid passes throagh both of said arms, and
one of which arms is a spring that engages
with the cam ¢ on the escape-wheel arbor c.
As the said cam revolves it raises the said
arm to an abnormal position, after which
the latter drops with considerable energy and
makes a contact with thelower or co-operating
The latter arm being of similar con-
struction to the first, when the contact is made,
instead of a series of vibratory rebounds be-
Ing occasioned, as would be if the second arm
were of amoresubstantial character, a continu-
ous contact is produced, securing an unbroken
flow of electricity. The arms are provided
with knife-edged contact-points x. These
Cross one another at an angle substantially as
shown. Thus constructed, the force of the
contact clears the contact-points of any ac-
cumulation of dust or oxidized metal, that
would tend to create a resistance. |

To prevent the blades from being dulled by
the continuous impingement of the points,
the same are preferably formed of iridium.
Tkhe spring-arm f’ projects beyond the arm

J ", so that the cam ¢ may be lubricated with-
out any danger of the lubricant interfering

with contact. The intermittently opened

and closed circuit, influenced by the cam
working upon the circuit-closer, causes the
armature ¢, influenced by the magnet, to act- |

uate the pawl intermittently, as will be un-
derstood.

The action of the battery » and conduct-
ing-wires w w is as usual, and needs no par-
ticular deseription.

Having thus described my invention, what
I ¢claim as new is—

1. In eombination, the escape-wheel b, pin-
10n g,arbore,cam e, cog-wheel 2, arbor4, ratchet
k, spring j, pawl s, pawl o, connected to the
armature ¢, magunet v, battery u«, conducting-
wires w, and cireuit-closer f, all arranged and
operating substantially as set forth.

2. In combination, in an electrie clock, the
escape-wheel, the pinion, cam, and contact-
arms, the cog 4, spring 7, and ratchet and
pawl, the magnet, armature, and battery, all
arranged and operating substantially as and
for the purposes set forth.

5. In an electric clock, the combination of
a Spring receiving power from a magnet and
expending the same to actuate an escape-
wheel, said escape-wheel and magnet, a cir-
cuit breaker or closer, and a cam engaging
with said circuit breaker or closer, all said
parts being arranged and operating substan-
tially as and for the purposes set forth.

4. In an electric clock, the combination of
an escape-wheel, & spring or its equivalent
for actuating said escape-wheel, a magnet for
supplying power to said spring, contact-points
for controlling the magnet, and a cam having
a fixed relation to said escape-wheel, and
adapted to separate said points, said parts be-
Ing arranged and operating substantially as
and for the purposes set forth.

5. In an electric cloeck, the combination of
an escape-wheel, a cam having a fixed relation
thereto and baving a series of cam projec-
tions disposed around the periphery thereof,
and adapted to hold the contact-points apart
during a major portion of a given interval,
and said contact-points, said parts being ar-
rapged and adapted to operate substantially
as and for the purposes set forth.

0. The combination, with the actuating-
spring of a clock-movement, of an electro-
magnet having attached toits armature lever
a pawl engaging a ratehet-wheel to wind the
spring, and contact-points operated by a cam
connected with the movement to close the cir-
cuit and vitalize the magnet at regular inter-
vals.

In testimony that I claim the foregoing I
have hereunto set my hand this 21st day of
January, 1884.

AUGUSTUS S. CRANEL.

Witnesses:
. B. CAMPBELL
OLIVER DRAKE,
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