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In order to regulate the rotary speed of elec-
tric motors, for example for maintaining it con-
stant, it 1s well known to switch in or out a
resistance, included in a suitable circuit of the
motor, for example in the main circuit or in
the energizing circuit, by means of pivotally
mounted contacts actuated by a centrifugal gov-
ernor when exceeding a predetermined speed of
rotation and to again short circuit this or to
switch it in when a suitable reduction in speed
occurs. Devices of this character are however
assoclated with the considerable disadvantage
that the speed of rotation of the motor is not
kept strictly constant but continuously fluctuates
between two values which correspond to the
positions of the centrifugal governor when the
resistance is switched in or short circuited. They
are therefore not capable of being used for spe-
cial purposes, especially in the sound fllm in-
dustry.

The present invention has for its object to
eliminate the above mentioned disadvantages in
that the oscillations of the regulating contacts
are not produced by fluctuations of the speed

s bubt by a positive method by which the sequence

of opening and closing of the contacts takes place
sufficiently rapidly so that the speed of the mo-
tor approximates more closely a strict constancy.

A form of construction of the subject of the
invention is shown diagrammatically by way of
example in the accompanying drawing, wherein:

Fig. 1 shows & circuit diagram of a non-con-
trolled device.

Fig. 2 shows the device according to the in-
vention. i

Fig. 3 shows a detail of modification. In or-

der to show clearly the difference between the
known devices and that according to the inven-
tion, one of the former will be described briefly
with reference to Fig. 1. The current may be
continuous or alternating.
* In the circuit of the main motor 10 is pro-
vided a resistance 13, which can be included in
the circuit or short circuited by means of a
switch consisting of the parts {1 and 12,

The contact member (1 is stationary whilst
the contact member 2 is mounted on a resilient
arm {4, which normally tends to bring the con-
tact members into contact with one another. The
arm 4 is extended beyond the contact member
12 and its end is located in the path of a disc
{6 actuated by a centrifugal governor I5. The
method of operation of this device is as follows:

The disc 18 of the centrifugal governor (8
is so adjusted that at a predetermined speed of
the motor 10 the contact members {I and 12
are spaced from one another so that the motor
circuit passes through the resistance 13. Con-
sequently the motor will run more slowly until
the centrifugal governor 1§ in consequence of
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its lower speed of rotation again permits of con-
tact between the contact members (1, 12. The
disadvantage of this device is that the to and
fro movement of the contact members (i and
12 naturally only takes place slowly and the con-
tact members themselves are considerably
strained by the opening sparks which occur
for a comparatively long period of time. The
device only comes into action in two predeter-
mined positions of the contact members (f, {2,
that is to say in a “closed” and in an “open”
position. These positions are determined by the
length of the opening spark. These two posi-
tions correspond with two different speeds of
rotation of the motor, of which the.speed is thus
not constant but fluctuates sbout the mean
value with an oscillation frequency which de-
pends upon the inertia of the masses in question
as also with an amplitude which depends on the
length of the opening spark between the con-
tacts (1 and 12,

Even when a spark protection is provided the
above mentioned disadvantages still obtain.

The device according to the invention which
will be described with reference to Fig. 2 differs
from the known devices in that the contact
member i is no longer stationary, but is se-
cured to an arm 8, which is hinged at {1. 'This
arm is connected at {9 to & crank rod 21 actu-
ated by a crank 20. The hinge {7 is also ad-
justable by means of an adjusting device as for
example a set screw 22. Both the crank 20 and
the cenirifugal governor {5 are driven by the
motor 0.

'This device operates as follows:

‘When the motor [0 rotates, the disc 16 of the
centrifugal governor i5 is set according to the
selected speed of rotation. At the same time
the crank 20 produces a regular to and fro
movement of the arm {8, carrying the contact
member {f so that this normally comes into
contact with the contact member 12 at each
revolution of the crank and consequently short
circuits the resistance (3. Very rapidly suc-
ceeding uniform impulses are thus superposed
on the motor current. As the contact member
12 is secured to the resilient arm {4, this latter
bears alternately against the disc 16 of the cen-~
trifugal governor and on the contact member ff.
In the case of the least displacement of the disc
{6, the duration of contact between the contact
members 11 and 12 is varied and thus the motor
is influenced correspondingly.

By the set screw 22, the relative position of
the: contact members 11, {2 can be varied and
thus the speed of rotation of the motor can be
adjusted as desired.

As the magnitudes of the oscillations of the
contact member ! are sufficient within a mag-
nitude of the order of minus 0.5 mm. there oc-
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curs a sharp interruption of the spark produced
between the contact members.

From the above description it will be seen that
the disc 16 of the centrifugal governor i85, on
condition that the crank 20 rotates at a sufficient
speed of rotation, assumes a practically invari-
able position for a predetermined speed, which
corresponds with the position in which the neces-
sary ratio between the closing and opening periods
of the circult through the contact members (1
and 12 takes place. This ratio between the open-
Ing and closing periods, which determines the
speed of rotation of the motor, is a definite one
for every position of the disc {8 so that even on a
slight movement of the disc a regulation of the
current takes place, contrary to what Is the case
in the known device first described wherein the
disc 16 must first traverse a path corresponding
to the temporary spacing between the two con-
tact members, before a regulation of the current
can in fact occur. As the sequence of the inter-
ruptions is very rapid, fluctuations in the speed
of rotation can no longer be absolute. The motor
thus rotates at a practically absolutely constant
speed of rotation.

In Fig. 3 is shown a detail of & modification in
which the oscillating arm (8 carries suitably in-
sulated two contact members 11 and 12 of which
the first is secured to a rigid support 23 and the
second to a blade spring 24 which normally holds
the two contact members in contact with one an-
other. The blade spring is extended beyond the
contact member 12 and its end projects into the
path of the movable disc 16 of the centrifugal
governor,

At each oscillation of the arm 18 the contact
members are separated from one another when
the end of the blade spring 24 meets the disc 16
and the duration of this separation depends on
the relative position between the pivot of the
arm {8 and the disc 18.

Various modifications may be made in the
arrangement shown diagrammatically in Fig. 2.
For example spark bringing devices may be pro-
vided. As the contact members Il and 12 may
be sufficlently far apart at each oscillation these
devices may act more effectively,

The crank 20 may also be replaced by a cam
disc or an eccentric.

The to and fro movement of the contacts may
also be produced for example by inclining the
disc 16 of the centrifugal governor on its shaft
or also by a suitably shaped cam disc.

The movement of the oscillating arm 8 may
also be produced by any suitable auxiliary motor.

The centrifugal governor may be static or
astatic and of any suitable construction.

The closing of the contact may naturally act
on the motor in various ways, for example by
short circuiting a portion of a shunt resistance
in the case of shunt wound motors or by short
circuiting an additional winding and so forth.

This device is capable of being used In a suit-
able circuit for any type of electric motor.

The contact closing may be used in every case
where a periodic closing of the circuit for regu-
lating a condition magnitude is possible (for ex-
ample regulation of the speed, regulation of the
voltage or current of a current generator).

I claim:

1. Regulating means for a movable element
comprising a switch having a pair of cooperating
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contacts, means for imparting to at least one of
said contacts, durlng movement of sald element,
osclillations of a fixed amplitude to open and close
sald contacts, a yleldable mounting for the other
of sald contacts, and means operable in response
to variations in the movement of said element to
adjust the position of said yieldably mounted con-
tact relative to sald first mentioned contact to
vary the duration of the periods of opening and
closing of sald contacts resulting from the fixed-
:ax'n?utude oscillations of said first mentioned con-
ct.

2. Regulating means for a movable element
comprising a switch having a pair of cooperating
contacts, a pivoted oscillatory member carrying
one of said contacts, means for imparting to said
member and to the contact carried thereby, during
movement of said element, oscillations of a fixed
amplitude to open and close said contacts, a yield-
able mounting for the other of said contacts,
means operable in response to variations in the
movement of said element to adjust the position
of said yieldably mounted contact relative to said
first mentioned contact to vary the duration of
the periods of opening: and closing of said con-
tacts resulting from the fixed-amplitude oscilla-
tions of said member and said first mentioned
contact, and means for adjusting the location of
the pivot of said member to vary the duration of
the periods of opening and closing of said con-
tacts resulting from the fixed-amplitude oscilla-
tions of said member and said first mentioned
contact. -

3. Regulating means for a movable element
comprising a switch having a pair of cooperating
contacts, means for imparting to one of said
contacts, during movement of said element, oscil-
lations of a fixed amplitude within fixed lmits
corresponding to the amplitude of the oscillations,
yieldable means mounting the other of said con-
tacts for movement toward and away from said
first mentioned contact, and means operable in
response to variations in the movement of said
element and cooperating with said yieldable
mounting means to adjust the position of said
second mentioned contact relative to said first
mentioned contact to vary the duration of the
periods of opening and closing of said contacts
resulting from the fixed-amplitude oscillations of
said first mentioned contact.

4. Regulating means for a movable element
comprising a switch having a pair of cooperating
contacts, an oscillatory member by which both of
sald contacts are carried for oscillation therewith,
one of said contacts being fixed to said member,
yleldable means mounting the other of said con-
tacts on said member for movement toward and
away from said first mentioned contact, means
for imparting to sald member and to said first
mentioned contact, during movement of said ele-
ment, oscillations of a fixed amplitude, and means
operable in response to variations in the move-
ment of said element to limit oscillatory move-
ment of said second mentioned contact with said
first mentioned contact in one direction to cause
sald contacts to open and close in response to
oscillations of said member and said contacts and
to vary the duration of the periods of opening and
closing of the contacts resulting from the fixed-
amplitude oscillations of said member and the
contact fixed thereto.
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