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3 Claims. (CL 200—153)

This invention relates to a combined variable resistor
and electric switch of the type suitable for use in radio
and television receivers, and has as its general purpose
to provide a control of this type having a common
operating shaft, and in which the switch may be operated
without disturbing the setting of the variable resistor.

In the conventional combination on-off switch and
volume control of a radio or television receiver, both
components of the combination are operated by rota-
tion of a common drive shaft so that it is impossible
to operate the switch without disturbing the setting of
the variable resistor. The basic designs of the com-
ponents of these controls which years of experience have
shown to be sound, however, should not be discarded.

Accordingly, it is a specific object of this invention
‘to provide a simple, inexpensive push-pull switch so
combined with a variable resistor that the primary ob-
Jjective of this invention, namely, actuation of the switch
without disturbing the setting of the variable resistor is
achieved without any radical departure from the time-
tested designs now used in switch construction and bridg-
ing contactors and in variable resistors,

As the art has progressed in the radio and television
control industry, many significant economies have been
eifected. Not the least among these economies has re-
sulted from the use of smaller, Jighter parts to conserve
the amount of metal and other materials used in con-
trols. This progress has made possible the mass produc-
tion of small, compact, lightweight table model radios
of good quality. A push-pull switch reauiring any ap-
preciable force for operation would be out of the ques-
ticn in these lightweight models because operation of
such a switch inevitably would move the entire set.

Accordingly, it is another cbject of this invention to
provide a push-pull switch which requires only 2 rela-
tively small amount of force for its operation.

Still another object of this invention resides in the
provision of an electrical control device of the type hav-
ing a rotatable and axially shiftable operating shaft pro-
jecting through the front and rear walls of the variable
resistor housing and in which axial in and out motion
of the shaft is limited by axially spaced shoulders or
abutments at the ends of a reduced diameter rear por-
tion of the shaft which reduced diameter portion is re-
ceived in the small end of a keyhcle shaped aperture in
the rear wall so that the shoulders or abuiments on the
shaft are engageable with the opposite faces of the rear
wall.

With the above and other objects in view which will
appear as the description proceeds, this invention re-
sides in the novel construction, combination and ar-
rangement of parts substantially as hereinafter described
and more particularly defined by the appended claims,
it being understood that such changes in the precise
embodiment of the herein described invention may be
made as come within the scope of the claims. .

The accompanying drawings illustrate one complete
example of the physical embodiment. of the invention
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vised for the practical application of the orinciples thereof
and in which:

Figure 1 is a view partly in side elevation and partly
in longitudinal section illusirating a combined variable
resistor and switch embodying this invention;

Figure 2 is a perspective view of the front or inside
of the switch shown detached from the variable resistor,
and of the rear face of the resistor.

Figure 3 is a front view of the switch per se, showing
the switch closed;

Figure 4 is a front view of the switch showing the
same in its open condition;

Figures 5 and 6 are similar views through the control
on the plane of the line 5—8 in Figure 1 illustrating the
manner in which axial shifting of the control shaft
actuates the switch; and

Figure 7 is a fragmentary sectional view taken through
Figure 6 along the plane of the line 7—7.

Referring now more particularly to the accompanying
drawings in which like numerals indicate like parts
throughout the several views, the numeral 5 designates
generally the variable resistor, and 6, the electric switch
of the combined confrol device. As is customary the
switch is mounted in tandem relation with and behind
the resistor and both units are operable by a common
control shaft 7.

The variable resistor is of generally conventional con-
struction in that it comprises an arcuate resistance ele-
ment 8§ mounted on the back of a base 9 of insulating
material and a collector ring 19 also mounted on the
back of the base and concentrically disposed within the
arcuate resistance element. The customary terminals
11 and 12 are provided for the ends of the resistance
element for the collector ring, respectively.

The variable resistor further comprises a rotatable
contactor assembly having a contactor 13 provided with
contact fingers or paddles 14 and 15 adapted to traverse
the resistance element and collector ring respectively.
‘The contactor 13 is mounted on 2 driver 16 preferably
molded of insulating material and connecied to the op-
erating shaft 7 in any suitable manner to provide for the
transmission of torque from the shaft to the driver and
hence to the contactor, while permitting limited relative
axial movement beiween the shaft and the driver. In the
present instance this driving connection between the shaft
and the driver comprises a flatted or noncircular portion
17 on the shaft slidably received in a noncircular hole.18
in the driver.

The shaft is journaled for rotation about an -axis fixed
with respect to the base and coaxial with the collector ring
and resistance element by means of a thimble or bushing
19 suitably secured to the base and externally threaded to
provide means for mounting the entire control device
upon a panel, not shown, '

A stamped cup-shaped metal cover 20 coacts with the
base 9 to provide a housing for the instrumentalities of
the variable resistor. This cover is of conventional con-
struction and has a flat end wall 21 and a cylindrical side
wall 22 suitably secured at its edge to the base 9. Ac-
cordingly, the flat end wall 21 which serves as the rear
wall of the resistor housing is held in a definite spaced
relationship to the base 9 and may be used to carry the
rearward end thrust imposed upon the rotatable contactor
assembly by the spring tension in the contact fingers or
paddles 14 and 15. For this purpose the driver has a
rearwardly projecting circular rim 23 thereon bearing
against the inner face of the wall 21. The degree of ro-
tation which may be imparted to the contactor assembly
is defined by cooperating stops on- the driver and - the
cover in the conventional manner.
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Tt is to be observed that the rear wall 21 of the resistor
cover has a kevhole shaped opening 24 at its center and
that the operating shaft has a rear portion 25 of reduced
diameter terminating in an enlarged head 26. The large
end of the keyhole shaped opening 24 is of a size to per-
mit the head 26 on the end of the shaft to be passed there-
through, but the small end of the keyhole sheped opening
24 is only large enough to accommodate the reduced di-
ameter of the rear shaft perticn 25. Accordingly, when
the parts are assembled axial or endwise shifting of the
conirol shaft is limited substantially tc the length of
the reduced diameter portion 25 by engagement or col-
lision of the axially spaced abutments or shoulders pro-
vided by the junction of the reduced diameter portion 25
with the rest of the shaft and the head or button 28, with
the opposite faces of the end wall 21 Cbviously, ths
large end of the keyhole shaped opening 24 accom-
modates and permits the head 26 to pass therethrough so
that the cover may be applied and properly positioned
after the variable resistor parts have been assembled
and the shaft is in place.

The permitted axial cr endwise moticn of the operating
shaft is utilized to actuate the switch, to open it in the
present case, the switch being biased to its closed position.
In its basic design the switch is similar to that of Patent
No. 2,286,162, IHence, it is contained within a cylindrical
housing 30 having a flat end wall 31 of insulating mate-
rial which serves as the base for the switch, and a cylin-
drical metal side wall 32, the latter having tangs 33 by
which the switch housing is secured to the back wall 21 of
the variable resistor housing. A pair of stationary con-
tacts 34 is mounted on the switch base to be electrically
bridged by a contactor 33. The stationary contacts have
the usnal terminals 36 by which the switch may be coen-
nected in the circuit to be controlled.

The contactor 35 is essentially a resilient U-shaped
metal bar constrained to slide across the switch base 31
with its open end facing the stationary contacts, t6 and
from a switch closed position at which its legs engage
and electrically bridge the stationary contacts, The con-
tactor is constrained to its path of motion by being con-
nected to an insulated drive arm 37, the connection be-
tween the contactor and its drive arm permitting the con-
tactor a degree of freedom to emable it te readily adjust
itself to the stationary contacts as the switch closes. .

The drive arm 37 preferably consists of a substantially
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segment shaped piece of flat insulating material with a

hole in its apex which fits éver a pivot post 38 so that the
drive arm may swing about the pivot post which is an-
chored to the switch base 31. In addition to providing
pivotal support for the switch arm the post also supports
an actuator 39 for the switch arm. This member is a
sheet metal stamping overlying the switch arm and driv-
ingly connected thereto by cars 48 which are received in
notches in the adjacent edges of the segment shaped arm
37. “The actuator 39 and the switch arm of course move
in unison. about the pivet post. Above the switch arm
37 and its actuator 39 the pivot post 38 passes through a
spring holder or anchor 4% which is secured to the pivot
post by being clamped between a shoulder (not shown)
on the post and a staked or. rolled over portion at
the énd of the post, and to'secure the spring holder against
turning about the pivot post 38, the heider has an edge
thereof bearing against the cylindrical side wall of the
switch housing. - » )

A torsion spring 42 connected between the drive arm
37 and the spring holder 41 at all times yieldingly urges
or biases the arm and the actnator toward the “switch
ciosed” position, since the point of connection between
the spring. and the switch aim at nc time. crosses “dead
center” represented by a line D—C extended “from the
axis of the pivot post 3% and passing through the point
of connection 43 between the ‘spring “and the spring
holder 41. -The full range of ‘angular motion pérmitted
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the switch arm 37 and the actuator 39 is approximately
20° and is defined by the engagement of one lobe of
the arm 37 with the side wall 38 of the housing as shown
in Figure 4, and by the engagement of the contactor 35
with the stationary contacts 34 as shown in Figure 3.

The function of the actuator 39 is to provide means
for translating axial motion of the operating shaft into
rotary cr angular movement cf the switch arm and its
contactor. To this end the actuator has a flat projection
44 which extends forwardly from the front face of the
switch srm at an angle Jess than perpendicular and is
so positioned that it intersects the axis of the control
shaft. The front surface of this projection which faces
the end of the shaft and more particularly, -the button-
like enlargement 26, on the rear end of the shaft pro-
vides en inclined cam. As shown in Figure 1, when the
operating shaft is in its forward position it is disengaged
from this inclined cam surface 44, and accordingly, the
toggle 'spring 42 helds the contactor in its switch closed
position bridging the staticnary contacts 34 as clearly
shown in Figure 3.

However, upon rearward longitudinal motion of the
operating shaft, its rearmost end 26 engages the inclined
cam surface 44 and thereby swings the contact carrying
arm about the pivot post 38 against the bias of the spring
42 to open the switch as illustrated in Figure 4.

Although friction between the end of the shaft and
the inclined cam surface alone may be sufficient to hoid
the ‘shaft in its pushed-in, switch open, position, it is
preferable to provide releasable detent means to assure
the retention of the shaft in this position. Such detent
means may consist of a smail pimple-like protrusion 43

_cn the face of the inclined cam surface in position to

engage over the edge of the button-like enlargement 26
on the end of the shaft as more particularly shown in
Figure 7.

From the foregoing description taken together with
the accompanying drawings it will be readily apparent
to those skilled in the art that this invention provides
a push-pull switch and variable resistor combinaticn
with all the attendant advantages of such a combination
control unit without discarding the elements of swiich
and variable resistor design which have been proven
satisfactory by the tests of time and wide usage.

What is claimed as our invention is:

1. An electrical control instrumentality of the type
having housing means and an operating: shaft carried
by the front portion of the housing means for axial back
and forth motion with the inner end of the shaft pro-
jecting into the rear portion of the housing means, said
instrumentality comprising: a contact carrying switch
arm in the rear portion of the housing means, behind
the inner end of the operating shaft; means mounting
the switch arm on the housing means for pivotal motion
in opposite directions between switch open and switch
closed positions about an axis parallel to but spaced
from the axis of the operating shaft; means biasing said
switch arm to one of said positions; and means providing
a motion translating driving connection between the
shaft and the switch arm operable to effect pivotal motion
of the arm toward the other of said positions therecf as
a consequence of inward axial actuation of the operat-
ing shaft, said motion translating connection compris-
ing a member fixed to the switch arm to-move back and
forth therewith and having a cam part thereon which
projects forwardly toward the rear end of the shaft,
said cam part having an inclined cam surface thereon
disposed to be engaged by the inner end of the shaft
upén rearward actuation thereof, said cam surface facing
in the direction toward which the switch arm is biased,
and the foremost portion of said cam surface lying to
one side of a plane containing the shaft and switch arm
axes.

2. The électrical -control instrumentality set forth in
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claim 1 further characterized by the provision of coact-
ing detent means on said cam part and on the inner end
of the operating shaft for releasably retaining the shaft
in a depressed position at which it holds the switch arm
at said other position thereof,

3. An electrical conirol instrumentality of the type
comprising a housing structure, an operating shaft ro-
tatably and axially slidably mounted on the front portion
of the housing structure with the inner end of the shaft
projecting into the rear portion of the housing structure,
electrical control means in the front portion of the hous-
ing structure operated by rotary actuation of the operat-
ing shaft, and a switch mounted in the rear portion of
the housing structure, behind the inner end of the op-
erating shaft; characterized by the fact that the inner ex-
tremity of the operating shaft provides an actuator for
the switch; and further characterized by the fact that
the switch comprises a contact carrying switch arm con-
strained to pivotal motion in opposite directions between
switch open and switch closed positions about an axis
parallel to but spaced from the axis of the operating
shaft, means biasing the switch arm to said switch closed
position thereof, a member fixed to the switch arm to
move back and forth therewith and having a cam part
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thereon which projects forwardly toward the inner end
of the operating shaft, said cam part having an inclined
cam surface thereon facing in the direction toward which
the switch arm is biased with the foremost portion of
said surface lying to one side of a plane containing the
shaft and switch arm axes, said cam surface being dis-
posed to be engaged by the inner extremity of the op-
erating shaft so that the switch arm is cammed to said
other - position thereof upon inward actuation of the
operating shaft.
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