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UNITED STATES

1,527,140
PATENT OFFICE.

CORNELIS D. J, JAMIN, JR., OF ROTTERDAM, NETHERLANDS.

ELECTRICALLY-DRIVEN PERIODICALLY-MOVING MECHANISM,

Application filed September 22, 1922. Serial No. 589,914,

To all whom it may concern:

Be it known that I, Corxeuis DENTS
Josgpm Jayiw, Jr., a subject of the Queen
of the Netherlands, residing at Rotterdam,

§ Province of South Holland, Kingdom of
the Netherlands, and temporarily residing at
Dresden, Neustadt, Saxony, Republic of
Germany, have invented certain new and
useful Tmprovements in ov Relating to Elec-
trically-Driven Periodically-Moving Mecha-
nisms, of which the following is a speci-
fication.

The present invention relatesto electrically
driven periodically moving mechanisms, such
as principal clocks, auxiliary clocks, rock-
ing devices for advertisement-apparatus,
wash-troughs for photographers and chem-
ists, ete., and has for its object to construct
the electric driving means with the smallest
possible number of members.

According to this invention the control-
ling member of the clock-work, which may
consist of a pendulum, a balance wheel, or
the like, or the spring, or the weight oper-
ating the mechanism is periodically oper-
ated, or wound up, or impelled by means of
the deformations of a conducting member,
which is periodically heated by an electric
current.

When the invention is applied to a prin-
cipal clock, the controlling member may be
made to close two contacts alternately, one
contact being closed while swinging in one
direction, and the other while swinging in
the opposite direction, said two contacts be-
ing arranged in the circuit of the previously
mentioned conducting member and in a shunt
respectively, the arrangement being such,
that the two circuits are never open at the
same time. '

The following are the advantages ob-
tained by the invention: -

1. The construction of the electric driving
mechanism is extremely simple and there-
fore the manufacturing costs are low.

9. The working of the mechanism is noise-
less. :

3. The mechanism may be driven not only
by direct current but also by alternating cur-
rent of arbitrary voltage. o

4. The mechanism may be used for several
purposes. ’

5. The fitting up of the mechanism does
not require particular accuracy.

In the accompanying drawings several

1

<o

1k

2

(=]

30

35

40

4

o

5

(=

constructional forms of the invention ave
diagrammatically shown.

Fig. 1 shows a constructional form having
a stretched wire for conducting member and
a single contact.

Fig. 2 shows a modification having a
double contact and a shunt circuit.

Fig. 8 is a modification with a conducting
member consisting partly of a stretched wire
and partly of a coiled spring.

Fig. 4 is a modification with a conducting
member consisting solely of a coiled spring.

Fig. 5 is a modification having the con-
ducting member stretched between two fixed
points.

Fig. 6 shows an application of the Inven-
tion to clockwork having a balance wheel.

Referring to Figure 1, 1 is a pendulum
having an adjustable weight 2, pivotally se-
cured at the point 3. The pendulum 1 is
provided with an electric contact 4, which
when swinging to the left abuts against a
contact spring 5, which causes a circuit to
be closed. -

When the pendulum 1 swings to the 11ght,
it presses against a resilient member 6, with
which it is constantly in contact. Said resil-
jent member 6 is pivoted about a point 7 and
is provided with an arm 8 at the end of
which one end of a stretched conducting wire
9 is mechanically secured in such a way as
to be insulated therefrom. This end of the
wire 9 is moreover electrically connected
through a flexible cable 20 with the contact
spring 5, while the other end of the wire 9 is
connected to a stationary part of the clock-
work.

The electric current may be taken from the
mains 10, which may supply direct current
or alternating current. Ome of the two
mains is connected by means of a wire 11 to
the point of suspension 3 of the pendulum,
while a second wire 12 connects the other
main with a point of the conductor 9 lying
in close proximity to the fixed point of at- 100
tachment of said conductor 9. '

The working of the device is as follows.

When the pendulum swings to the left, the
electric contact 4, 5 is closed, in consequence
whereof a circuit is formed, current flowing 195
from one of the mains 10, through the wire
11, and then through 3, 4, 5,9 and 12 to the
opposite main. The wire 9 is heated and ex-
pands, so that the arm 8 rotates in anti-
clock-wise direction about the point 7 against 110
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the tension in the spring 6. The cireunit is
kept closed till the pendulum 1 is again in
its neutral position. When the pendulum
swings to the right it gradually presses the
lower end of the spring 6 towards the right
sidewards, so that the tension in the wire 9
gradually increases. At the same time this
wire gradually cools again since no cur-
rent is at this time passing through it. The
arm 8 1s thus pulled down, so that for this
reason also the retarding moment acting
upon the pendulum gradually increases after
the energy of the pendulum is exhausted, it
returns to its neutral position under the in-
fluence of gravity and of the pressure of the
spring 6 exerted thereon, till all parts have
returned to the position shown in F igure 1,
whereupon the above described -operation
is repeated. ‘ :

In Figure 2 the same device is shown, but
with' the difference that in addition to the
contact 4 the pendulum 1 at the right hand
side is provided with a second contact 13,
co-operating with a contact 14. From this
contact a wire leads to a current consuming
device, for example a resistance or-a solenoid
and from this back to a point on the wire 19.

The arrangement is such, that the two con-
tacts 4, 5 and 13, 14, are both closed when
the pendulum is in its central position,

The object of this arrangement is, firstly,
to prevent the formation of sparks at the
breaking of the contact 4, 5 and further to
form a second circuit 15, which may be
used for operating one or more auxiliary
clocks, or the mechanism driving the hands
of the principal clock, or may be used in order
to double the driving force by means of a
second symmetrically positioned conducting
member. This duplication of the driving
force may for example he of use in the case
of a clock having to perform the work of
striking and therefore requiring  more
energy. ;

The™ arrangement shown in I igure 3
differs from that shown in Figures1 and 2 in,
that the resilient member, which is in the
form of a coiled spring 16, also forms part of
the conducting - member. The remaining
part of the conducting member consists of a
thin stretched wire 9, whilst the complete
conducting member is stretched betweer two
fixed points of the clock-work. casing. The
pendulum 1-is provided with a fixed in-
sulated: projection 26, which, when the. pen-
dulum swings to the right displaces the wire
9-s0 that the. tension in'this wire and also in
the spring 16 increases. Otherwise the
working of this device is the same as that of
the devices showi. in the. Figures 1 and 2.

In the case of the arrangement shown in
Figure- 4 the- conducting. member proper
consigts solely of a coiled: Spring: 91 through
which, the current periodically passes; one
end: of said spring: heing. mechanically con-
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nected to an arm 6 of the pendulum, but
electrically insulated therefrom, and the
other end of said spring being mechanically
connected to a fixed point of the clock cas.
ing.. The working of this device also is the
same as that of the devices already de-
scribed. o .

In the case of the arrangement shown in
Figure 5, the conducting member again con-
sists of a wire 9, stretched between two sta-
tionary points. The pendulum acts upon
this member by means of a spring member
61, which for example by means of a forked
end engages on the wire 9. The working -of
this arrangement is also identical with that
of the devices described above. _

In the case of a clock with a balance wheel,
as shown in Figure 6, the balance wheel 21,
is mounted upon a spindle 31 provided with
a_contact pin 41, which when the balance
wheel swings in one direcfion comes into
contact with the contact spring 51. A cir-
cuit containing the strefched wire 9 is closed
thereby. ‘One end of this wire 9 is connected
toa fixed point and the other end of the wire
acts upon a’lever, comprising a rigid arm
81 and a resilient arm 66, the whole- lever
being pivoted about the point 71. :

he upper ‘end of the arm 66 acts upen
the balance wheel by means of a thin wire
17, wound upon’a drum 19 on the spindle of
the balance wheel. ) : S

The oscillating movements of this shaft
are counter-acted in both directions by ‘a
coiled spring 18. “The ‘operation ‘of this
arrangement is analogous to that of the pre-
vious devices. : ’ E '

Though the drawing only shows the ap-
plication of the invention to principal clocks,
1t will be understood, that the present in-
vention also applies to the driving of clec-
tric auxiliary clocks. In:this case the “peri-
odical electric currents controlled by the
principal  clock -are passed through 'a
stretched wire or spiral thread, which in
consequence thereof undergoes periodical
changes in its length, and this is used -for
imparting energy to an oscillating member,
in the same way as is described: with refer-
ence to principal clocks. ' :

The said oscillating member; whose nat-
ural period of oscillation should he ap-
proximately equal to that of the pendulum
of the principal ¢lock, may then be used to
directly or indirectly operate the mechanism
driving' the hands of the auxiliary clock.

What I claim is: : -

1. An electrically driven mechanism hav-
ing periodical movement, comprising' means
capable of a definite period of movement,
an electric conductor adapted: to be. periodi-
cally heated, connected with a source of elec-
tric current and so connected with the means
that deformation of the conductor causes
-a constant periodic moyement of said means,
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2. An electrically driven mechanism hav-
ing periodical movement, comprising means
capable of a definite period of movement,
an electric circuit, a contact connected with
the means and in said circunit, a second con-
tact spaced from the first mentioned contact
and connected with the circuit, an electric
conductor in the circuit adapted to be
periodically heated and connected with the
means capable of a definite period of move-
ment, said means being adapted to close the
contacts when moved in one direction.

8. An electrically driven mechanism hav-
ing periodical movement, comprising means
capable of a definite period of movement,
an electric conductor adapted to be periodi-
cally heated, connected with a source of
electric current and so connected with said
means that deformation of the conduc-
tor causes a constant periodic movement of
the means, said conductor which is adapted
to be heated consisting of a thin metal wire
under tension and a resilient means con-
necting said conductor with said means.

4. An electrically driven mechanism hav-
ing periodical movement, means capable of
a definite period of movement, an electric
conductor in the form of a metal spring
adapted to be periodically heated and con-
nected with a source of electric current, and
rigid means connecting the first mentioned
means with the conductor whereby deforma-
tion of the conductor when heated causes
a constant periodic movement of the first
mentioned means.

5. An electrically driven mechanism hav-
ing periodical movement, comprising means
capable of a definite period of movement, an
electric conductor adapted to be periodically
heated, connected with a source of electric
current and so connected with said means
that deformation of the conductor causes
a constant periodic movement of the means,
a circuit breaker operated by the deforma-
tion of the conductor for cufting off the
current to permit said member to be re-
turned to its other position whence the cir-
cuit is closed.

6. An electrically driven mechanism hav-
ing periodical movement, means capable of
a definite period of movement, an electric
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conductor in the form of a metal spring
adapted to be periodically heated and con-
nected with a source of electric current, and
rigid means connecting the first mentioned
means with the conductor whereby deforma-
tion of the conductor when heated causes
a constant periodic movement of the first
mentioned means, a cirenit breaker operated
by the deformation of the conductor for
cutting off the current to permit said mem-
ber to be returned to its other position
whence the circuit is closed.

7. An electrically driven mechanism com-
prising an oscillating means adapted to have
a definite period of movement, an electric
cireuit, a shunt circuit, a conducting member
adapted to be periodically heated, pairs of
contacts, two of the contacts being connected
with the oscillating means, the other con-
tacts being placed respectively in the main
circuit and the shunt circuit, the arrange-
ment being such that the last mentioned con-
tact is adapted to close the circuits alter-
nately with the conducting member being
in the main cireuit whereby two circuits are
never open at the same time.

8. An electrically driven mechanism com-
prising an oscillating means adapted to have
a definite period of movement, an electric
circuit, a shunt circuit, a conducting mem-
ber adapted to be periodically heated, pairs
of contacts, two of the contacts being con-
nected with the oscillating means, the other
contacts being placed respectively in the
main ecircuit and the shunt circuit, the ar-
rangement being such that the last men-
tioned contact is adapted to close the cir-
cuits alternately with the conducting mem-
ber being in the main circuit whereby two
circuits are never open at the same time, in
combination with a driving mechanism for
operating the hands of a clock or the striking
mechanism of said clock and in which the
shunt circuit serves to operate the mecha-
nism driving the hands of the clock and
the striking mechanism.

In testimony whereof T affix my signature.

C. D. J. JAMIN, J=.

Witnesses:

Dr. A. MuzLLER,
J. WerxnEr Cupry.
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