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o all whom it may concer.:

Be it known that we, VITALIS HIMMER and
VITALIS HIMMER, Jr., citizens of the United
States, residing at Bayonne, in the county of
Hudson and State of New Jersey, have in-
vented certain new and useful Improvements

in Klectrie Clocks, of which the following is !

a specification.

Our invention aims to provide certain im-
provements in c¢locks in which the power of
the driving means is generated by electricity,
and aims especially to provide means which
insure certainty of operation, exactness of

regulation, and the useof aminimum amount |

of current, so that with a given current-sup-
ply the clock will run for a very long time.

Our invention aims particularly to provide
improvements applicable 1o electric clocks of
the type disclosed in a prior application for
patent by Vitalis Himmer.

Ourinvention aims also to provide various
features of improvement which will be here-
1inafter referred to in detail.

Referring to the accompanying drawings,
illustrating embodiments of our invention,
Figures 1, 2, and 3 are front elevations of a
current-controlling mechanism and connect-
ed parts, showing three successive positions
of the same. Fig. 4 is a front elevation of
another form in which the invention may be
embedied. Fig. 5 isa similar view of a third
form. Figs. 6, 7, and 8 are similar views. of
sti1ll dnothel form Fig. 9 is an elevation at
right angles to Fig. 6 omitting the clock-
traln | |

Ourimprovements are applicable to clocks
operated by any usual or suitable driving
means, such as a spring or a weight, the
power of such driving means being gener-
ated—that is to say, the clock being ‘“ wound
up’’—by an electrically - operated mechan-

Ism—such, for example, as the solenoid illus-

trated. When the power of the driving
means has been generated, such means oper-
ate for a certain interval, and then before
thelir power has been quite exhausted set in
operation the generating mechanism, which
then regenerates the power of the driving

mechanism and at the same time cuts ifself

out of operation, the driving operation then
commencing again,

| surely in the restraining position.

As in the previous application above re-
ferred to, the operation of the electric mech-
anism of our present invention is preferably

controlled by meansindependentof theclock- 55

train—as, for example, by a pair of terminals
which are independent of the clock-train and
are operated by the movement of the gen-
erating mechanism. 7This independence in-

sures a certainty of action and a better con- 6o

trol of the action of the circuit and insures
also a greater simplicity in construction and
an easy adaptation of our improvements to
clocks now 1n use.

Our present improvements are designed 65

especially for use 1in portable clocks to be
operated by a battery, and since the battery
capacity is limited by considerations of size
and weight it is of the greatest importance to

waste as little current as possible, so that the 7o

clock shall run as long as p0331ble without re-
newing the battery.

Our,plesent improvements provide a cur-
rent-controlling mechanism whose operation
wastes almost none of the power.
breaking lever is operated at or near the end
of the generating movement of the generat-
ing mechanism and 1s returned to its start-
ing position by a spring or the like, which is

A circuit- 75

so placed as to oppose substantially no re- 8o

sistance to such circuit-breaking lever until
the latter has been moved a considerable
distance from its normal position. A spring
or similar device tends to pressthe terminals
together to complete the circuit.
ing means, preferably in the form of a shoul-
dered lever , prevents the terminals from com-
ing together to complete the circuit when the
circuit-breaking lever is free from the pres-
sure produced by the generating movement.
The spring whiceh returns the circuit-break-
ing lever to its normal position is preferably
connected to react against the restraining-le-
ver, so that as the la,tter is moved to lelease

A restrain- 8g

QO

the terminals and permit them to close the 05

circuit an additional force is exerted upon
the circuit-breaking lever to move it to its
proper inactive position and so that as the
circuit-breaking lever is operated to break

‘the circuit the spring exerts an extraordinary

pull on the restraining-lever to hold it more
"T'his con-
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nection induces a certainty of operation. ] efficient means,comprising a spring R',which

The terminals which make or break the cir-
cuit are preferably separate from the circuit-
closing lever and the restraining-lever de-
seribed. In the construction illustrated one
of the terminals is fixed to the frame of the
clock and the other is carried upon a lever,
which receives the desired movements from
the circuit-breaking lever and the spring and
restraining-lever above described.

Referring specifically to the construction
illustrated in the accompanying drawings, A
is one of the plates which carry the clock-
train, and B is an arbor which receives, in
the first instance, the movement c¢f the driv-
ing means and which transmits the same t0
the clock-train. The arbor Bisdriven, pref-

erably,throngh the medium of a ratchet-wheel |

C and lever D, having the spring-paw! I en-
gagingthe ratchet-teeth,and a weight I, which
is connected to the end of the lever D to pull
the same downward. The lever D is prefer-

ably pivoted on the arbor B, and the move-

ment of the ratchet-wheel C is preferably
transmitted to the arbor B by means of a
yvielding connection——such, for example, as
that described in our previous application
above referredto. Thepowerof the weight I
is generated by the lifting movement given
to it by a solenoid G, of which the weight
forms the core and which solenoid is 1nter-
posed in the clock-circunit in a manner obvi-
ous to those skilled in the art. Itisthought
unnecessary to illustrate the electric cireuit.
The circuit passes also through a spring-ter-
minal H, fixed at one end to the plate A, and
a complementary terminal J, carried at an in-
termediate point of a lever I, which latter 1s
pulled by the spring L in a direction to com-
plete the circuit. For breaking the circuit
we preferably use a lever M, pivoted at N,
having its inner end O arranged to bear

against the terminal-carrying lever K, so as

in the position of Fig.1 to hold the termi-
nals H and J apart. The lever M is moved
to its position preferably by means of a pin
P on the lever D, which engages the under
edge of the outwardly-extending portion of
the lever M. As the lever D moves down-
ward during the driving movement the lever

M is released and moves downward at 1ts

outer end also, as hereinafter explained, Fig.
2, s0 as to release the terminal-carrying lever
K; but the latter is held against sufficient
movement to complete the eircuit by means
of a restraining-lever Q, upon which there is
a shoulder R, engaging the end of the lever
K for such purpose. Itisonly when the driv-
ing means has nearly completed its operation
that the pin P engages the restraining-lever
Q and presses it downward, Fig. 3, to release
the terminal-carrying lever I and permit it,
under the action of the spring L, to close the
The reactions of the circuit-break-

“ing lever M and the restraining-lever @ in op-
posite direction to the movementsinduced by
the pin P are elfected by a very simple and

e

[

isconnected at its opposite ends, respectively,
to these two levers. The point of connection
of the spring R’ to the circuit-breaking lever
M is such that the pull of the spring is nor-
mally, Fig. 3, substantially in line with the
pivot N of the lever, so that the resistance
which the lever opposes to the upward move-
ment of the pin P is initially zero. The re-
sistance of the spring to such movement
would increase as its point of attachment to
the lever is moved out of line with the pivot
of the lever by the movement of the lever;
but here again another reduction of the force
of the spring occurs as soon as the lever K 18
pressed outward far enough to cause its end
to pass over the shoulder R of the lever Q,
the lever Q then moving upward and indue-
ing a corresponding release of strain on the
spring R’. The spring then opposés almost
no resistance to further upward movement ot
the weight F under the momentum acquired
during the pull of the solenoid. The down-
ward movement of the lever M is limited by a
pin S, located at a suitable point on the plate
A. As soon as the restraining-lever Q is car-
ried downward far enough to permit the es-
cape of the lever K from the shoulder R the
contacts come together, when the pin P 18
thrown upward; but if the current should
be exhausted or the generating mechanism
should fail to act the pin P will continue
moving downward, and in order to prevent
excessive movement we may provide also a
pin T on the plate A below the lever Q, so as
to stop the same against any excessive down-
ward movement.

Preferably the currentisinsulated from the
clock-train, the lever KK being carried on a
block of insulating material U and the bear-

ing ends of the levers M and K being formed

of insulating material, as indicated at O and
V. Preferably, also, a link of insulating ma-
terial W is interposed between the weight F
and the lever D to avoid the passage of any
current into the clock-train.

By the construction shown we secure a per-
fect contact between the terminals H and J.
The spring L may be made of considerable
strength, so as to insure good contact, and
the nature of the operative connection be-
tween the lever K and the lever M 1s such
that very little force is required to operate
the lever K from the lever M, even against
the resistance of a strong spring I.. The con-
tact-breaking lever M and the restraining-le-
ver Q are also arranged to move through very
slight distances, so as to utilize a minimum
amount of current for their operation. The
saving of power by these means is of course
very slight at each operation of the mechan-
ism, but in the aggregate the length of time

“during which the clock will run with a given

battery is very considerably augmented as
compared with the operation of the more
wasteful mechanisms previously proposed.
The fact that the circuit-breaking lever M
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and the restraining-lever @ are connected ] asexplained.

alsomakes more certaintheir operation. This

18 an important feature, because the clock is

designed to operate for very long periods—
such forexample,asay ear---w1t.h0ut, inspec-
tion, and the parts may in the meantime be-
come dirty or worn, so that any means for
insuring a certainty of operation is valuable.
The present mechanismaidsinthispurpose by
the increased tension put upon the spring R’
by the upward movementof thelever M,which
makes more certain the npward movement of
the lever QQ, and by the similar stretching of
the spring on the downward movement of the
lever Q to render more certain the return of
the lever M against any accidental resistance
of dirt or the like which may occur, so that
in insuring the operation of the levers the
spring has a very strong effect; but in resist-
ing their operation under the action of the pin
1t opposes but a slight resistance.

Though we have described with great par-
ticularity a device embodying our invention,
yvet 1t 18 to be understood that the invention
is not limited to the specific embodiment de-
scribed. Various modifications in the details
and in the arrangement and combination of
the parts may be made by persons skilled in
the art without departure from the inven-
tion.
magnet may be used instead of the solenoid
shown, the movement being transmitted to
the clock-train either with or withoutinterme-
diate multiplying-gear, and the other parts of
the device being either as shown or modified
in construction or proportions to suit the case.
Llikewise the transmitting mechanism be-
tween the power-generating mechanism and
the clock-train may be varied within a consid-
erable range. Forexample,in Fig. 4 we show
the osciilating lever D connected to the core
of the solenoid by means of a toothed rack «,
which is in engagement with a correspond-
ingly-toothed segment b. The rack ais held
against the segment b and is held from lat-
eral movement by any suitable means—such,
for example, as a grooved roller¢c. The sup-

ports of the several parts are not shown fully,

the figure being in the nature of a diagram.
The other parts of the device are shown the
same as in the previous figures, the parts be-

ing in the position of Kig. 1; but these, of |
course, may also be varied without departure

from the invention.

Fig. 5 shows another form of tiie mventlon
differing in certain details from the forms
previously described. In this case the fixed
terminal H is carried on an insulated block d,
the movable terminal J being electrically con-
nected to the plate A. In this construction
wedispense with several of the insulating con-
nections shown in Figs. 1 to 4, and thereby

cheapen the construction without any redue-

tion in efficiency. Preferably the lever M is
provided with a pin O’, which bears against
the lever K to effect the movemens theleof

For example, an ordinary horseshoe-

il B, "l

l

In ether respects the construc-
tion and operation are substantially identical

with that previously described.
An advantageous feature which may be

used with any of the circuit-controlling mech--

anisms above described or with any similar
mechanisms is illustrated in Ifigs. 6,7, 8, and
9 and is designed particularly to increase the
uniformity of power exerted by the driving
means by eliminating certain frictional re-
sistances therefrom. DBy this means the regu-
lation of the clock is made more perfect. By
the mechanism shown in these figures also a
heavierdriving meansis provided than in the

 constructions shown in the previous figures;

also, the lever operated by the generating and
driving devices may be shorter than with the
previously -described mechanisms, so as to
move through a greater arc fora given linear
movement of the solenoid, and the coil may
be arranged closer to the pla,te carrying the
circuit—eontrolling devices, so a8 to provide a

more compact and self-contained structure,

including the works, the circuit-controlling
devices, and the ﬂ‘enemtmw and driving de-
vices.

-With the arrangement of parts illustrated
in Fig.1 the lever D when it moves above or
below a horizontal position is subjected to a
sidewise strain from the weight F, which in-
creases the friction upon the several pivots
connecting the weight K, link W, and arm D,
and the arbor B. This frictional resistance
being greater at one time than another causes

the clock to run with a shight irregularity and.

makes 1t difficult to regulate. It can be re-
duced by making a long arm D; but this ne-
cessitates placing the coil G at a distance
from the works and makes the entire struc-
ture less compact. (Compare in this ré-
spect Figs. 1 and 6.) We provide means for
eliminating this objectionable lateral pres-
sure and consequent friction. Preferably we
provide a connection,including alinke, to an
intermediate point of which thearm D is piv-
otally connected, a pair of weights F and 7
being pivotally connected to the link ¢ on op-
posite sides of the connection to the arm D.
The weights I and f together constitute the

driving means, the lifting of which is prefer-
ably effected by the action of the coil G upon

only one of the weights, as F. The relative
weights of the two members F and y and the

relative distances from their points of con-
nection to the link to the point of connection

of the armn D to the link are such that they
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balance each other and produce only a down-

ward pull on the arm. Preferably the arm
D is connected at the center of the link ¢, and
the weights F and fareequal.
fall during the driving movement the weight

7 moves outwardly and reaches its outermost

position when the arm D is horizontal, Fig.
7, returning inwardly again as the arm passes
belowthe horizontal, Fig. 3. In all positions,

however, the two driving-weights Fand f bal-

Asthe weights
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ance each other and produce a direct verti-
cal pull upon the arm D. The core F is pref-
erably guided so as to have a substantially
vertical line of movement. Aspreviously ex-
plained, the arm D may be made quite short
with this mechanism, so that for a given up-
and-down movement of the core If the arm D
will swing through a considerable are, and
will consequently drive the ratchet-wheel C
a greater distance between successive gener-
ating movements.

It is desirable that the clockworks, the cir-

cuit-breaking mechanism, and the generating | p

and driving mechanism should be combined
in one structure, which may be taken out or
put into a clock-case as a unit. We prefer,
therefore, to mount the coil G on a bracket
¢, which is attached to an extension A (either
integral or otherwise) from a back plate A’
The position of the coil by means of this con-
struction is easily arranged so as to locate
the core F in a proper line of movement rela-
tively to the arm D, and the entire structure
is a unit with all the parts in proper position
relatively to each other and has only to be
fastenedinto the caseof aclockand connected
into the electrie eircuit.

- The advantages of the particular driving
means illustrated in Figs. 6 to 9 may obvi-
ously be present where the generating mech-
anism is quite different from that illustrated.
For example, clocks having a similar oscillat-
ing arm D, driven by a weight or its equiva-

lent, may be provided with such a balanced

connection between two parts of the driving
means, and the power of the driving means
may be generated by anysuitable mechanism.

What we claim 18—

1. In an electrie clock, the combination of
a driving means, electrically-operated mech-
anism for generating the power of said driv-
ing means, a pair of terminals in the electric
circuit, a terminal-carryinglevercarryingone

of said terminals, a lever oscillated by the

driving means, and a circuit-breaking lever
separate from said terminal-carrying lever,
and arranged to transmit the movement of
said oscillated lever to said terminal-carrying
lever to separate said terminals.

2. In an electric clock, the combination of
a, driving means, electrically-operated mech-
anism for generating the power of said driv-
ing means, a pair of terminals in the electric
circuit,a terminal-carryinglevercarryingone
of said terminals,aspring pressing said termi-
nal-carrying lever in a direction to complete
the circuit,a cireuit-breaking lever adapted to
move said terminal-carrying lever to break
the circuit,a restraining-lever normally hold-
ing said terminal-carrying lever in a position

to open said circuit, and a lever oscillated by .

the driving means, and adapted when moved

in one direction to operate said cirecuit-break-

ing lever, and when moved in the opposite

direction to operate said restraining-lever to |

I release said terminal-carryingleverand close

the circuit. |

3. In an electric clock, the combination of
a, driving means, electrically-operated mech-
anism for generating the power of said driv-
ing means, a lever adapted to be moved in a
direction to break the electric circuit by a
generating movementof said mechanism, and
a spring tending to move said lever yileld-
inglv in the opposite direction, the line of ac-
tion of said spring passing through the pivot
of said lever when the latter is in its normal
osition, so as to oppose the least resistance
to said mechanism. |

4. In an electric clock, the combination of
a driving means, electrically-operated mech-
anism for generating the power of said driv-
ing means, a circuit-breaking lever adapted
to be moved in one direction to break the
electrie cireuit, a second lever adapted to be
moved in the opposite direction to cause the
completion of the ecircuit, and a spring con-
nection between said levers.

5. In a cloek the combination of a driving
means, an oscillating arm for transmitting
movement from said driving means to the
clock-train, the said driving means being di-
vided into two parts, and connecting means
between said arm and the two parts of said
driving means, whereby the driving means
act on said lever in the same direction and
without lateral pressure in all positions of
the arm. -

6. In a clock the combination of a driving
means divided into two parts, an oscillating
arm for transmitting the movement of said
driving means to the clock-train, and a link
connected at an intermediate point to said
arm and on opposite sides of said arm to the
two parts respectively of said driving means.

7. In an electric clock the combination of
a driving means formed in two parts, one of
said parts constituting the core of a solenoid,
an oscillating arm for transmitting the move-
ment of said driving means to the clock-train,
and a link connected at an intermediate point
to said oscillating arm, and on opposite sides
of said arm to the respective parts of said
driving means.

8. In an electric clock the combination of
a pair of plates A A', a clock-train carried by
said plates, circuit-controlling mechanisin
carried by one of said plates, and generating
mechanism comprising an electromagnet car-

ried by one of said plates, all said parts be-

ing in operative, relative positions and form-
ing a unitary structure.

In witness whereof we have hereunto
siened our names in the presence of two sub-
sceribing witnesses.

| VITALIS HIMMER.
VITALIS HIMMER, J=R.
Witnesses:
DoMINGO A. USINA,
FRED W HITE.
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