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1

This invention relates to electrical control
devices and has more particular reference to
dual variable resistance control devices such as
that shown and described in Patent No. 2,484,667
issued to Mervin B. Arisman et al.,, October 11,
1949. Variable resistance devices like these are

used in radio and particularly television receivers,
and comprise two control units connected to-

gether in tandem with the shaft of one hollow
and having the shaft of the other rotatable
therein.,

Previously, the rear control unit of the device
was mounted upon the back of the front control
unit with a separator plate of the correct thick-
ness interposed therebetween, and the inner con-
trol shaft for the rear unit was held against
rearward motion thereinto by means of a C-
washer engaged in an annular groove in the inner
shaft ahead of the spacing plate.

One of the main objects of this invention is
{o effect a saving in both materials and parts

employed in the control device of the type re-

ferred to so as to achieve a greater degree of
simplicity but without sacrificing ruggedness and
high quality workmanship. According to this

invention this object is achieved through the

elimination of the aforementioned conventional

spacing plate and C-washer formerly used with

such control devices.
More particularly this invention has as one

of its objects the provision of a dual or tandem

resistance control device of the character de-
sceribed wherein the back wall of the front unit
has a central portion thereof embossed axially
outwardly of the plane of the back wall for en-
gagement with the front wall of the rear control
unit to hold the latter spaced from the front
unit a distance corresponding to the thickness
of the spacing plate formerly used to hold the
two control units in proper axially spaced rela-
tion. Hence, this outwardly embossed rear wall
portion of the front control unit eliminates the
need for the conventional spacing plate.

Also according to the present invention, the
outwardly embossed central portion on the rear
wall of the front control unit has a key-hole

shaped aperture therein the larger portion of

which is capable of accommodating the inner
control shaft to enable assembly of the two units,
ahd the smaller portion of which aperture re-
ceives an annularly grooved portion of the inner
control shaft to lock the same to the housing
of the front control device, against rearward
motion relative thereto, so as to thereby eliminate
the need for the separate C-washer formerly
used for this purpose.

(CL 201--55)
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While the inner control shaft is thus supported
by the rear wall of the front control unit against
rearward end thrust on the shaft in a most effec-
tive manner, it is also a purpose of this inven-
tion to provide a novel thrust bearing for the
front control unit by which the hollow operating
shaft thereof is supported agamst rearward end
thrust thereon, ;

While this may be accomphshed in a manner
similar to that shown and described in the co-
pending application of W. H. Budd, Serial No.
204,401, filed January 4, 1951, now Patent No.
2,628,208, it is the purpose of this invention to
provide an improved end thrust bearing, for the
hollow ¢ontrol shaft, which more readily lends
itself to the compact design of the control device
of this invention.

With the above and other objects in view, whmh
will appear as the description proceeds, this in-~
vention resides in the novel construction and
arrangement of parts substantially as herein-
after described, and more particularly defined
by the appended claims, it being understood that
such changes in the precise embodiment of the
hereinafter disclosed invention may be made as
come within the scope of the claims.

The accompanying drawings illustrate two
complete examples of the physical embodiment
of the invention constructed in accordance with
the best modes so far devised for the practical
application of the principles thereof, and in

| which:
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Figure 1 is a side view of a dual or tandem
variable resistance control device embodying the
principles of this invention, parts thereof being
broken away and shown in longitudinal section:

Figure 2 is an elevational view of the device
shown in Figure 1, viewing the same from the
underside:

Figure 3 is a group perspective view of the
control device but showing the mechanism re-
moved from the front control unit:

Figure 4 is a cross sectional view taken through
Figure 1 along the plane of the line #—4:

Figure § is a detail sectional view taken through
a portion of Figure 3 along the plane of the
line 5%-5;

Figure 6 is a view similar to Figure 1 but illus-
trating a slightly modified embodiment of the

~invention; and

Figure 7 is a group perspectwe view similar
to Figure 3 showing the parts of the control de- |
vice illustrated in Figure 6.

Referring now particularly to the a.ccompany-'
ing drawings, the numerals § and 8 designate the
Iront and rear control units of a dual or tandem
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. variable resistance control device, such as tha

forming the subject of the aforesaid Patent No.
2,484,667, and designed particularly for compact-
Ness because of its widespread use in radio and
television rec¢eivers.

Each of the control units comprises a housing
including a cup-like housing part 1 for the front
control unit and a similar cup-like housing part
'8 for the rear control unit but slightly smaller in
diameter than that of the front unit. The open
front of the cup-like housing part 5 is closed by
a relatively flat base 10 of insulating material and
a similar base of insulating material 11 closes the
open front of the cup-like housing part 8 of the
rear control unit. The insulating base (0 flat-

=t

10

wise abuts the rim 14 of the housing part 7 and

is fixed thereto by a number of tabs 13 project-
ng forwardly from the side wall of the housing

part through peripheral notches in the base (8,

and bent inwardly over the front face of the
base to hold the same clamped against the rim
4. This manner of securing the base [0 to the
housing part 7, of course, holds the base in
spaced parallel relationship to the bottom wall
18 of the housing part 1, which bottom wall pro-
vides the back wall of the housing for the front
control unit.

The base (Il of the rear control unit 8 also
flatwise abuts the rim 14’ of the rear housing
part 8. The tabs 1T of the rear housing part 8,
however, are longer and wider than the tabs 13
previously described, and have forwardly facing
shoulders 11’ thereon spaced a distance ahead of
the front side of the base 11 and abutting the
rear wall of the front control unit. Reduced
extremities 18 on the tabs {7, however project
forwardly through slit-like apertures in the wall
1§ of the front unit and are bent over onto the
inside face of this wall similarly to the tabs 13,
to secure the units together with the back wall (§
of the front unit spaced from the adiacent base
of the rear unit by the shoulders 17’.

Stationarily mounted upon the inner face of
each of the insulating bases is an arcuate resist-
ance strip 18 and a collector ring 20, and the usual
terminals 21 extend from the ends of the strips
and rings to be exposed at the exterior of the
control device. Cooperating with the resistance
strip and collector ring of each control unit is
& contactor 22 mounted upon the front face of a
contact carrier or driver 23 preferably compris-
ing a disc of insulating material. The driver 13
of the front unit is fixed upon the inner end of
& tubular control shaft 25 freely rotatably jour-
nalled in a bushing 26 on the base 19, the bush-
ing also serving as the means for mounting the
control device upon a panel (not shown) or the
like. The driver 23 of the rear unit is fixed to
the inner end of a solid control shaft 21 rotat-
able inside the tubular shaft 25 and projecting

axially rearwardly through the front control unit
into the interior of the rear control unit.

The construction of the control device de-
scribed thus far generally follows that shown
and described iIn the copending application of
W. H. Budd, Serial No. 204,401 mentioned pre-
viously, with the exception that the cup-like
housing part 8 of the rear control housing of this
invention is smaller in diameter than that of the
front control unit. This has the advantage of
permitting the attaching tabs (1-18 of the rear
unit to project straight forwardly from the side

wall of its housing part 8 for connection with the
rear wall 16 of the front housing, the tabs 18 be-
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ing spaced slightly Inwardly from the side wall
of the front housing part 7. - |

According to this invention, the customary
spacing plate which previously wasg interposed
between the back wall of the front control unit
and the insulating base of the rear control unit
Is eliminated, along with the customary ¢-washer
by which the control shaft of the rear control

unit was supported against rearward end thrust
thereon. In the present case the proper axial

spacing between the two control units is achieved

by the shoulders {71’ on the attaching tabs {7 in
cooperation with a rearwardly embossed central
portion 31 on the rear wall 18 of the front con-
trol unit. The rearwardly embossed portion 31
has a flat wall portion 32 parallel to the wall I8
but offset rearwardly out of the plane thereof a
distance corresponding to the thickness of the
conventional spacer plate, and the embossed por-
tion thus provides a pad centrally of the shoul-
ders i1’ on the rear attaching tabs which is held
engaged with the front side of the base 11 of the
rear control unit by the tabs 18 so that the two
control units are held securely attached together
in coaxial relationship and properly axially spaced
from one another,

The flat wall 32 of the embossed portion 31
is provided with a substantially key-hole shaped
opening 33. The small diameter end 34 of this

opening is coaxial with the bearing provided by

the bushing 26 and of a size to receive an an-
nularly grooved portion 35 of the oparating shaft
21 for the rear control unit to substantially lock
the shaft to the housing of the front control
unit against substantially all axial motion rela-
tive thereto. It is to be understood, of course.
that the location of the annular groove 35 length-
wise of the shaft 27 is such as to hold the con-
tactor of the rear control unit engaged with its
cooperating collector ring and resistance strip
under the desired degree of spring tension, and
that the rear wall 16 and particularly the out-
wardly embossed center portion 32 thereof re-
ceives any rearward thrust upon the shaft 21.
Hence the rearwardly facing shoulder on the
shaft, defined by the annular groove 35, and
which overlies the portions of the wall 32 sur-
rounding the small diameter end 34 of the key-

“hole shaped opening, provides a thrust bearing

on the shaft 27 to transmit rearward end thrust
on the shaft to the housing of the front control
unit.

The larger end portion 31 of the key-hole -
shaped aperture 33 has a diameter sufliciently
large to slidingly receive the ungrooved portions
of the operating shaft 27, and enables attach-
ment of the assembled rear control unit to the
bottom wall 16 on the cup-like housing part 1
of the front unit prior to assembly of the parts
of the front control unit in the housing 1. In
other words, with the rear control unit ¢ in a
completely assembled condition, and its oper-

ating shaft 271 extending forwardly through a
hole 38 in the insulating base i1 in which the

shaft is loosely rotatably received, the cup-like
honsing part T for the front unit is slipped on
over the forward end of the shaft 27 with the
shaft received in the enlarged portion 37 of the
key-hole shaped opening, and moved rearwardly
along the shaft to seat its centrally embossed
portion 3{ against the base 11 of the rear unit.
With the parts in this position, the shaft 27 is
drawn forwardly slightly to bring its groove 35
into the plane of the flat wall 32 of the embos-
sure, thereby allowing the housing to be shifted
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laterally for engagement of the grooved portion
35 of the shaft in the small diameter end 34
of the key-hole shaped opening 33.

An end thrust bearing 40 is also provided for
the tubular shaft 25 of the front control unit 5.
This thrust bearing is formed as a metallic
stamping having a flat body portion 4§ received
on and fixed to the inner end of the shaft 2% (as
shown in Figure 5) rearwardly of but directly
flatwise adjacent to the driver 23 so as to be nor-
mal to the axis of the operating shaft. At dia-
metrically opposite portions of its periphery the
body is provided with lateral extensions bent
to provide legs 42 projecting rearwardly toward
the back wall |16 of the housing, and the extremi-
ties of the legs are bent in opposite directions to
provide feet or runners 43 flatwise engaged with
the inner surface of the back wall 16.

Consequently, any rearward end thrust upon
the shaft 25 is transmitted through the feet 43
of the thrust bearing 48 directly to the rear wall
of the front housing which, therefore, receives
any rearward end thrust imposed upon either

of the operating shafts 29 or 21. Attention is

directed to the fact that in both instancss the
portions of the back wall {6 which receive the
end thrust are adequately reinforced against de-
flection or deformation. In the case of the shaft
21 for the rear unit, it will be noted that the
end thrust is transmitted directly to the wall 32
of the outward embossure 31 which, of course,
is backed up by the insulating base 11 of the
rear control unit. In the case of the tubular
operating shaft 25 for the front control unit it
should be observed that.the feet 43 of the thrust
bearing 48 engage the rear wall 16 of the front
housing directly at its junction with the outward
embossure 3. Consequently, the more or less
frusto-conical side wall 45 of the embossure 31
receives such rearward end thrust and is placed
in compression between the bearing feet 43 and
the insulating base behind it.

As indicated previously the thrust bearinge 49
also serves as a rotation stop and for this pur-
pose one of the feet 43 thereof has an extension
48 thereon offset forwardly from the plane of
the feet. This extension projects radially out-
wardly toward the side wall of the front housing
for cooperation with an indentation 49 in the

wall of the housing to limit rotation of the tubu- -

lar shaft 25. Hence, it will be noted that the ex-
tension 48 provides a rotation stop spaced a suffi-
cient distance forwardly from the attaching tabs
18 as to avoid any interference with rotation of
- the operating shaft 25.

The dual resistance control device of Figures
6 and 7 is even more compact than the device
of Figures 1 to 5 inclusive. Consequently, there
is considerably less arsa on the rear wall 16’ of
the front control unit housing, between the tabs
18’ and the rotation stop 49’, for engagement by
the thrust bearing 40’. Feet or runners such as
used in the previous embodiment cannot be em-
ployed in this instance because they would col-
lide with the attaching tabs 18’ and interfere
with proper rotation of the operating shaft 25’
for the front control unit. | |

A combined thrust bearing and rotation stop
40’, therefore, is employed in this form of the in-
vention. Instead of feet, the thrust bearing 40’
has three circumferentially equi-spaced legs 42’
exterding rearwardly from its body 41’, and the
extremities of the legs have endwise abutting
engagement with the flat inner surface of the
adjacent rear wall (6’ directly alongside its
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junction with the central outward embossure 31’

thereon. The extremities of the legs 42’ are

slightly rounded to make turning of the tubular
control shaft 29’ as smooth and easy as possible.

In this embodiment of the invention also, a
radial extension 48’ on the body 41’ projects out-
wardly toward the side wall of the housing for
cooperation with an indentation 49’ in the side
wall of the housing to limit rotation of the shaft
25", It will be noted that the extension 48’,
though offsef rearwardly from the plane of the
body 41’, is nevertheless spaced sufficiently for-
wardly of the attaching tabs 18’ as to elimi-
nate any possibility of interference with rotation
of the control shaft.

From the foregoing description taken together
with the accompanying drawings, it will be read-
ily apparent to those skilled in the art that the
variable resistance control device of this inven-
tion achieves simplicity of construction and lower
manufacturing cost through the elimination of
parts previously considered essential, and achieves
this desired simplicity without sacrificing ruge-
gedness and high quality construction.

What we claim as our invention is:

1. In combination: two electrical control units
each having opposite front and rear walls in fixed
spaced apart relationship, said units being fixed
together in tandem relationship with the front
wall of the rear unit in juxtaposition to the rear
wall of the front unit; a tubular operating shaft

-~ for the front unit rotatably journalled in the

40

front wall of said front unit and projecting rear-
wardly into the interior of the front unit to have
driving engagement therein with mechanism to
be actuated; a second operating shaft rotatable
inside said tubular shaft and projecting rear-
wardly through apertures in said juxtaposed walls
of the two units into the interior of the rear unit

to have driving engagement therein with mecha-

nism to be actuated: and means on each of said
operating shafts defining abutments overlying
inner surfaces of the rear wall of the front unit
and cooperating with said rear wall thereof to
support each shaft against rearward end thrust
thereon.

2. The combination set forth in claim 1 further

~ characterized by the provision of an axially
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rearwardly embossed central reinforcing portion
on the rear wall of the front control unit engag-
ing the front wall of the rear control unit to hold
sald units properly spaced apart.

3. The combination set forth in claim 2 fur-
ther characterized by the provision of shoulders
on the rear control unit engaging exterior sur-
faces of the rear wall of the front unit at areas
spaced radially outwardly of said centrally em-
bossed portion and cooperating therewith to hold
the attached units properly spaced apart.

4. The combination set forth in claim 2 fur-
ther characterized by the fact that the abutment
defining means on the tubular shaft has engage-
ment with the inner surface of the rear wall of
the housing for the front unit at areas directly
adjacent to its junction with said rearwardly em-
bossed central portion thereof.

5. The combination set forth in claim 2 where-
in said outwaraly embossed central portion on
the rear wall of the front control unit has a flat
wall portion normal to the axis of the operating
shafts, and further characterized by the provi-
sion of a key-hole shaped opening in said flat
wall portion, and an angularly grooved portion
on the operating shaft for the rear control unit
received in the small diameter end of the keyhole
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shaped opening to substantially lock the shaft of

the rear control unit to the rear wall of the hous-
ing for the front control unit.

6. In an electrical control device: a control
unit; a housing for said control unit including
opposite front and rear walls in fixed spaced
apart relationship; means for operating the con-
trol device including a shaft rotatably journalled
in a bearing in the front wall of said control unit
and extending rearwardly into the housing there-
of and through an opening in the rear wall of said
housing; sald shaft having an annular groove
therein lying in the plane of that portion of the

2,659,793
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walls; coopera.ting stationa.ry and rotatable ele-

| ments inside the housing, the stationary element

10

housing rear wall through which the shaft pro-

jects; and the rear wall of the housing having lat-
erally adjacent, communicated apertures therein,
one of which is coaxial with sald bearing but
smaller in diameter than the adjacent ungrooved
portions of the shaft and in which the grooved
portion of the shaft is received, whereby the shaft
is substantially locked to the rear wall of the hous-
ing against axial motion relative thereto, the
other aperture being large enough to accommo-
date the shaft for endwise sliding motion therein.

7. The electrical control device set forth in
claim 6 wherein said laterally adjacent communi-
cated apertures are formed in a central portion
of the rear wall of the housing which is embossed

axially rearwardly, out of the. plane of said rear
housing wall.

8. In an electrical control device: a control

15
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being carried by the front wall of the housing |
between the front wall and the rotatable ele-
ment; an operating shaft rotatably journalled
in said front wall and connected to said rotatable
element inside the housing to transmit rotation
thereto; and a metallic stamping fixed to the
operating shaft to rotate therewith, said stamp-
ing having a relatively flat body portion fixed to
the shaft and substantially normal to its axis,
and a number of circumferentially spaced legs
extending rearwardly from the peripheral por-
tions of the body and endwise abutting the rear
wall of the housing to provide a thrust bearing

for supporting the shaft against rearward end
thrust thereon.

11. The electrical control device set torth in
claim 10, further characterized by the provision
of a central rearwardly embossed reinforeing
portion on the rear wall of the housing having a
flat wall portion parallel to the rear wall of the
housing but spaced a distance rearwardly there-
of, and a substantially frusto-conical neck join-
ing sald Aat wall portion with the rear wall of

- the housing; sald legs engaging the rear wall of

30

unit having a housing including opposite front -

and back walls in fixed spaced apart relation-
8hip; a stationary element inside sald housing
.secured to the front wall thereof; a rotatable
element inside the housing and cooperable with

;said stationary element: a cup-like housing part-

:secured to said control unit with its bottom wall
In juxtaposition to the outer surface of sald front
wall of the control unit, and the side wall of the
housing part projecting forwardly from said
front wall; an operating shaft for said control
unit loosely rotatably journalled in an aperture
in said front wall of the control unit and having
its rear end portion inside said rear control unit
- and fixed to the rotatable element therein to ro-
tate the same, sald operating shaft having an
annular groove therein adjacent to said hottom
wall of the housing part, and projecting through
8 hole therein coaxial with but smaller than said
aperture in the front wall of the control unit and
" In which the grooved portion of the shaft is re-
ceived to substantially lock the shaft against end-
wise motion relative to the control unit, said
shaft projecting forwardly through the interior
of the cup-like housing part bevond the rim
thereof, and said shaft receiving hole being en-
larged laterally to a diameter at least as great
a8 that of the ungrooved portion of the shaft, in
which the shaft may be projected during assem-~
bly of the housing part with the control unit.

8. The electrical control device set forth in
claim 8 wherein said coaxial and enlarged holes
are located in a central portion of said bottom
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the housing directly adjacent to uid frusto-mn-
ical neck.

12, In combination: two electrical control
units each having a cylindrical housing includ-
ing opposite front and rear walls in fixed, spaced
apart relationship and g side wall extending be-
tween the front and rear walls, the housing for
the rear unit being smaller in diameter than that
of the front unit; a central embossure on the rear
wall of the front control unit projecting axially
rearwardly therefrom, the rim of said embossure
lyiny in a plane normal to the axis of the unit
and no part of the embossure or rear wall of the
front unit extending rearwardly beyond the rim
of the embossure; the rear wall of the front con-

trol unit having circumferentially spaced slits

located radially. outwardly of the rim of the em-
bossure and substantially in line with the side
wall of the rear unit; forwardly facing shoulders
on the side wall of the rear contro] unit spaced

- ahead of the front wall of said rear control unit

50
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a distance substantially equal to the extent the
rim of the embossure lies rearwardly of the slit-
ted portion of the rear wall of the front control
unit; and tabs on the side wall of the rear con-
trol unit projecting forwardly through the slits.
in the rear wall of the front control unit into
the interior thereof and bent over against the
inner surface of its rear wall to clamp sald rear
wall of the front unit against the forwardly fac-

- Ing shoulders on the rear control unit and at the

60

same time draw the rim of the embossure against
the front wall of the rear control unit to thereby

securely hold the control units in fixed spaced
apart relationship.

ARTHUR M. DAILY.
MERVIN B. ARISMAN.
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