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Lo all whom it may concern : .

Be it known that I, Samuer O. HorFMaN,
a citizen of the United States, and a resi-
dent of the city and county of San Fran-
cisco, in the State of California, have in-
vented a new and useful Circuit-Controlling
Device, of which the following is a specifi-
cation.

This invention relates to a device for
making and breaking a contact periodi-
cally, in order to produce a pulsating E.
M. F. Such a device may be used for ex-
ample for obtaining electro-therapeutical ef-
fects, which may be produced by the peri-
odic application of .an electromotive
to certain parts of the human body. It has

“been found that the periodicity for good
effects should be in the neighborhood of two
hundred per minute. ‘

Although it is possible to produce the
making and breaking of the contacts to se-
cure this result by the aid of a motor driven
mechanism, such a construction has a high
initial cost, and furthermore it is quite dif-
ficult to maintain the rate of making and
breaking of the contacts constant within
reasonable limits. It is thus one of the ob-
jects of my invention to produce a switch-
ing device that shall be simple and inex-
pensive, and that shall be capable of main-
taining the rate constant within relatively
narrow limits,

In order to accomplish these results sat-
isfactorily, I utilize contacts adapted to be
made and broken by the oscillations of a

pendulum. It is thus another object of my.

invention to provide pendulum controlled
contacts, with the advantage that the rate
of making and breaking may be maintained
substantially uniform. The power. to keep
the pendulum oscillating may conveniently
be supplied with the aid of electromagnets.

My invention possesses other advantageous
features, some of which with the foregoing
will be set forth at length in the following
description, where I shall outline in full
that form of the invention which I have
selected for illustration in the drawings ac-
companying and forming part of the pres-
ent specification.  Although in the draw-
ings I show but one embodiment of my in-
vention, it is to be understood that T do
not desire to .be limited thereto, since the
invention as expressed in the claims may
be embodied in other forms also.

orce .

Serial No. 589,110.

Referring to the drawings:

Figure 1 is a top .plan view of a mecha-
nism embodying my invention;

Fig. 2 is a side view of the same;

Fig. 3 is a sectional view taken along line
3—3 of Fig. 1; _

I;ig. 4 is a wiring diagram of the device;
an :

Figs. 5, 6,7 and 8 are diagrams illustrat-
ing the various phases of operation.

A base 11 of insulating material may be
provided, upon which is supported the op-
erating parts of the device. A supporting
bracket 12 appropriately secured to the base
11 serves as a bearing for an oscillating
shaft 18. To this shaft is secured an os.
cillating member, such as the pendulum 14,
having a weight 15 shown as cylindrical in
form, attached at its free end. - The base 11
may be appropriately apertured as at 16 in

‘order. to permit the pendulum or other oscil--

lating member to extend below the base.
An oscillating member such as a pendulum
has a period which is a function of its phys-
ical characteristics; under all ordinary con-
ditions of operation, this period is ‘main-
tained substantially uniform. In order to
utilize these free oscillations to produce a pul-
satory E. M. F., a stationary contact stud 17
having a contact 18 is supported on an in-
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sulating slab 19 which is fastened to the sup- -

port 12. The contact 18 cooperates with a
contact segment 20 which is arranged to be
movable with the pendulum 14. For con-
venience this segment 20 is supported in a
groove on an insulating arcuate member 21,
which in turn is fastened as by screw 22 to
an armature 23 of magnetic material. This
armature is fastened to the oscillating shaft
13, and is used in connection with electro-
magnets 24 and 25 to keep the pendulum os-
cillating. The armature 23 is of sym-
metrical form, its center of symmetry co-
inciding with the center of oscillation.
As thus far described, it is evident that as the
pendulum 14 describes a complete oscillation,

the contact segment 20 sweeps past the sta-.
tionary contact 18 twice; once when the

pendulum swings to the right and again
when it swings back to the left. In order to
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start the oscillation of the pendulum, I -

provide a projection 26 which may be man-
ually moved whenever the device is started.

To keep the pendulum 14 oscillating af-
ter it is once started, the electromagnets 24
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and 25 are made to exert a force on armature
93 periodically in synchronism with the os-
cillations .of pendulum 14. Each electro-
magnet is provided with two coils 27, 28 and
29, 30. The coils 27 and 28 have equal and
opposed magnetomotive forces when ener-
gized, and this is also true of coils 29 and
30. The net result is that when all coils
are energized, there is no force acting
on armature 23. However, a switching ar-
rangement is provided for deenergizing one
of the two coils on each electromagnet. In
the present instance the coils 27 and 29 are
continually energized and are connected in
series across the lines 31 and 32. The cir-
cuit for the other two coils 28 and 30 is con-
trolled by a pair of contacts 33 and 34. The
contact 33 15 supported on the insulating
slab 19, while contact 34 is in the form of a
disc mounted for rotation on shaft 13 and
moved in response to the movement of pen-
dulum 14. A portion of the disc is cut
away for the accommodation of thesegmental
insulation piece 85, as shown most clearly in
Fig. 3. As this piece 35 moves under the
stationary -contact 33, the arrangement is
such that the cirenit for coils 28 and 30 is
interrupted. * With the aid of the wiring di-
agram of Fig. 4 this action may be readily
explained. One of the coils, such as 28, is
connected to one of the mains 82, and its
other end is grounded at 36 on the mecha-
nism. The contact disc 34 is shown also as
grounded at 37, and when it is contacting
with the member 33, the coil 30 is in series
with coil 28. The other terminal of this
coil is connected to the other main 31. When
the connections are thus completed, the mag-
netic fluxes are completely neutralized, and

10 there is no magnetic force acting on the arma-

ture23. Inorder that there be substantially
zero magnetomotive force, I wind coils 27,
28, 29 and 30 with exactly the same number
of turns and also of the same resistance so
that they all carry the same current. I pret-
erably wind one of the coils of each set 24,
95 over the other, and therefore to maintain
the resistance equal, the outer coil, using a
greater length of wire, is wound with heavier
wire.

The magnetic circuit for the electromag-
net 24 comprises the core 38 which is held 1n
the support 12 and has an arcuate face op-
posed to the armature 23. The remainder
of the magnetic circuit includes one end of
the armature 23 an air gap, and a portion of
the bar 39 of magnetic material. This bar
extends between the ears 47 attached to the
cores. Each electromagnet thus has its own
magnetic circuit.

The mechanical connection between the
contact disc 34 and the pendulum 14 in-
cludes a pin 40 carried by the armature 23
and arranged to coact with the sides of the
slot 41 in the disc 84. The slot provides
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for some play between the pin 40 and dise
34, so that there is lost motion between them.
In this way the pendulum 14 is allowed to
swing a considerable distance out of the
influence of the electromagnets before they
are energized, and is not influenced by them
until it has swung backward again. To un-
derstand this action thoroughly, it may be
advisable to trace through the various
phases of the pendulum oscillation. If the
pendulum be swung to the right of the posi-
tion shown in Fig. 2 to start the oscilla-
tions, the armature 23 will be moved
farther out of the influence of the magnets.
The pin 40 acts at the same time to move
contact disec 34 out of contact with the sia-
tionary stud 33, scon after the central posi-
tion of the pendulum is passed, and there-
fore the magnets are energized, since the
coilg 28, 80 are open-circuited and coils 27
and 29 are active. This condition is shown
in Fig. 6. The energization of the coils
has little effect, however, upon the return
of the pendulum, since in this extreme right
hand position of the pendulum the armature
23 is out of the influence of the field. How-
ever, gravity alone is sufficient to swing the
armature into the field. This position cor-
responds ‘to mid-position of the pendulum
illustrated in Fig. 7 and it is here that the
magnetic impulse is given it. Due to the
slot and pin connection between the pendu-
Iurn ‘and disc, the magnets remain energized
even after the pendulum reaches the central
position of this figure. Shortly after the
pendulum leaves this central position, the
disc 84 contacts with contact 33, and the
magnets become ineffective. Gravity carries
the pendulum to its extreme left hand posi-
tion, as shown in Fig. 8. When it swings
back toward the right again, contact between
members 33 and 34 is broken near the cen-
tial position, so that here again a small mag-
netic impulse is imparted to the pendulum.
This position corresponds to -one slightly
beyond that of Fig. 5. This impulse con-
tinues only until the armature swings out
of its central position, as described herein-
before in connection with Fig. 8.

The operating current flowing through
coils 27, 29 and 28, 30 is appreciable and in
order to prevent sparking between the con-
tacts 88, 34, I preferably use silver for con-
tact 33, and provide a small silver inset 42
in the disc 34 of substantially semicircular
shape. This member 42 is so located that
when contact is broken, it is accomplished
between this member 42 and contact 33.
Sparking is maintained at a minitnum due
to the fact that the circuit is broken when
there is least magnetic interlinkage, the
magnetic effects of the coils reducing to
zero. In order that the disc 84 be held in
any of its positions without danger of mov-
ing except when engaged by the pin 40, I
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employ a plunger 43 pressed by spring 44
against the disc 34. Thus a small fric-.
tional holding force is always opposed to
the free movement of the disc. '
The making and breaking of the contact
between members 17 and 20 may be utilized

- in any: well-known manner to produce
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therapeutic effects. In most instances it is
merely necessary to connect one or the other
of these members to a source of potential,
and apply the other terminal directly or in-
directly to the human body. In many cases
this other terminal is connected to one ter-
minal of an inductance coil, the other ter-
minal of which is left unconnected. In
this way a charging current of very minute
i))roportions is intermittently fed to the coil.

uring periods of disconnection the charge
leaks off to some. extent, so that each mak-
ing of the contact produces some flow of
current.. A secondary may be connected to
the inductance coil in order to increase the
voltage, and the terminals of this secondary
may then be applied to the body. I have
considered it unnecessary to show these vari-
ous elements in the diagram of Fig. 4, where
instead I show some form of translating de-
vice or load 45, the circuit of which 15 in-

“termittently completed between 20, 17. For

this purpose the contact 20 is grounded, as
at 46, so that the voltage impressed upon

-the load 45 is substantially that across one

of the coils 28, 30. The shunting of one of
the coils by this load as shown in the wir-
ing has no appreciable efféct on the opera-
tion of the device, since, the current through
the load is never of the same order of

- magnitude as that through the coils.
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I claim: , )
1. In a device for producing a pulsatory
electromotive force of substantially uniform
rate, a free oscillatory member, contacts for
producing the pulsations, operated in re-
sponse . to the oscillations of the member,

an electromagnet, and means whereby the

magnet may exert an intermittent periodic
force on the oscillatory member, compris-
ing a stationary contact, a movable con-
tact, and a lost motion connection between
the oscillatory member and the movable
contact, of such character that the contacts
are in proper cooperative relation to cause
the electromagnet to act with a substan-
tial force «.on the oscillatory member for
swinging this member through its central
position in one direction, after which the
magnet is.inactive, and due to the lost mo-
tion connection, is energized during the re-
verse swing only after the oscillatory mem-
ber has passed a considerable distance away
from the influence of the magnet.

2. In a device for producing a pulsatory
electromotive force of substantially uniform
rate, a free oscillatory member having con-

siderable inertia, contacts for producing the

-pulsations operated in response to the oscil-

lations of the member, a substantially sym-
metrical armature fixed to said member so
as to be oscillated thereby, the center of
oscillation coinciding substantially -with the
center of symmetry of the armature, an elec-
tromagnet having a core with a gap arranged
s0 as to be bridged by the armature during a
portion of its oscillation, and means for
periodically energizing said magnet so that
it may exert a force on the armature, com-
prising a stationary contact, a contact
mounted for oscillation about the center of
movement. of the armature, and a lost mo-
tion connection between one of the oscilat-
ing members and said contact.

3. In a device for producing a pulsatory
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electromotive force of substantially uniform

rate, a free oscillatory member having con-
siderable inertia, contacts for producing the
pulsations operated in response to the os-

“cillations of the member, a substantially

symmetrical armature fixed to said member
so as to be oscillated thereby, the center of
oscillation coinciding substantially with the
center of symmetry of the armature, an
electromagnet having a core with a gap ar-
ranged so as to be bridged by the armature
during a portion of its oscillation, and
means for periodically energizing said mag-
net so that it may exert a force on the
armature, comprising a stationary contact, a
contact disc rotatable about. the axis of os-
cillation, said disc having a slotted por-
tion, and a pin attached to one of the os-
cillating members and projecting into the
slot, whereby a lost motion ‘connection is
produced between the disc and the oscillat-
ing members. _

4. In a device for producing oscillatory
motion, a free oscillatory member having

considerable inertia, an_ electromagnet, and

means whereby the magnet may exert an in-
termittent periodic force on the oscillatory
member, comprising a stationary contact,
a_movable contact, and a lost motion con-
nection between the oscillatory member and
the movable contact, whereby the contacts
cooperate to energize the magnet for swing-

-ing the oscillatory member through its cen-

tral position in one direction, after which
the contacts de-energize the magnet, and
upon the reverse swing, the magnet becomes
energized only after the oscillatory mem-
ber is moved a considerable distance away
from the influence of the magnet.

5. In a circuit controlling device, an os-
cillating member, and means for maintain-
ing the oscillations comprising a pair of
differentially wound coils of substantially
equal magnetomotive force, and means for
interrupting the circuit of one of said coils
synchronously with the oscillations of the
member at a point near the central position
of the member.
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6. In a device for producing oscillatory
motion, an oscillatory member having con-
siderable inertis, and means for oscillating
said member, comprising an armature fixed
to the member, an electromagnet for in-
fluencing the armature periodically, having
a pair of differentially wound coils of sub-
stantially equal magnetomotive force, and
means for periodically interrupting the cir-
cuit of one of said coils in response to the

.movement of the armature.

- 7. In a device for producing oscillatory

motion, an oscillatory member having con-

1,445,951

siderable inertia, and means for oscillating

said member, comprising an electromagnet
having a pair of differentially wound coils
of substantially equal magnetomotive foree,
a core for said magnet, an armature fixed
to the oscillatory member and arranged to
sweep past the face of the core, and means
for periodically interrupting the circuit of
one of said coils in response to the move-
ment of the armature past the magnet.

In testimony whereof, 1 have hereunto

set my hand.
SAMUEL O. HOFFMAN.
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