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This invention relates to electrical control de 
vices and has more particular reference to im 
provements in variable resistance controls such 
as are used in radio and television sets. 

In conventional devices of this type the sta 
tionary and rotatable elements by which the re 
sistance is controlled are enclosed within a hous 
ing having opposing front and back walls, with 
the Stationary resistance element secured to the 
front wall of the housing. Rotation is imparted 
to the rotatable element of the device by means 
of an actuating shaft rotatably journalled in a 
bushing fixed in the front wall, the shaft having 
a driving connection with the rotatable element 
inside the housing which disposes the rotatable 
element behind the stationary resistance element 
and in cooperative relationship thereto. v 

In most instances it has been the practice to 
preclude axial motion of the actuating shaft in 
a direction which tends to move the rotatable 
element out of cooperative relationship with the 
stationary element by means of a C-washer con 
fined in an annular groove in the shaft adjacent 
to the Outer end of the bushing in which the shaft 
is journalled, with the result that any endwise 
thrust upon the shaft was transmitted directly 
to and borne by the front wall of the housing. 

Ina Smuch as the rotatable element of the de 
Vice usually includes Spring fingers engaging the 
Stationary resistance element, the C-washer is 
always positioned so as to hold the spring fingers 
yieldingly engaged with the stationary resistance 
element and under a degree of tension most suit 
able for Snooth wiping action of the fingers across 
the face of the stationary element and for good 
contact therewith. 
Since it is highly desirable that variable resist 

ance control devices of the type here in question 
be made as Small and compact as possible, sim 
plicity of construction has always been one of the 
main factors governing the success of the device 
both from the standpoint of size and cost. 
Accordingly, it is a general object of this in 

vention to provide a variable resistance control 
dyee featuring extreme simplicity of construc 
Ol. 

More Specifically it is an object of this invention 
to provide a resistance control device of the chair 
acter described wherein end thrust on the operat 
ing Shaft is transmitted to the housing of the 
device in a manner which enables elimination of 
the conventional bushing and C-washer hitherto 
used for this purpose. 

Still another object of this invention resides in 
the provision of an improved actuating shaft for 
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a variable resistance device of the character de 
scribed which can be formed automatically on a 
wire upsetting machine to eliminate expensive 
machining operations thereon. 
A further object of this invention resides in 

the provision of an improved operating shaft for 
variable resistance control devices wherein the 
shaft has a main shank portion of uniform diam 
eter projecting through the front wall of the hous 
ing of the device and a reduced rear end portion 
inside the housing upset to provide a thrust bear 
ing on its extremity to engage the rear end Wall 
of the housing and transmit end thrust imposed 
upon the operating shaft thereto; an abrupt 
shoulder spaced inwardly of said thrust bearing 
and facing the same; and a non-circular driver 
interposed between said shoulder and the thrust 
bearing and passing through a similarly shaped 
non-circular hole in the rotatable element of the 
device to transmit rotation thereto, with portions 
of said non-circular driver being swaged against 
the rear side of the rotatable element to clamp the 
same against the shoulder on the shaft and thus 
fix the rotatable element to the shaft. 
This construction and manner of forming the 

operating shaft has the important advantage of 
enabling very close tolerances to be held on the 
upset inner end of the operating shaft, and eSpe 
cially for the distance between the shoulder 
against which the rotatable element of the device 
bears and the inner extremity of the operating 
shaft, which provides the thrust bearing. Since 
in the device of this invention this dimension 
determines the contact pressure exerted by the 
Spring contact arms against the stationary resist 
ance element of the device, the invention assures 
proper tensioning of the contact arms. 
With the above and other objects in view, which 

will appear as the description proceeds, this in 
vention resides in the novel construction and 
arrangement 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 
after disclosed invention may be made as come 
within the scope of the claims, 
The accompanying drawing illustrates one 

complete example of the physical embodiment of 
the invention constructed in accordance with the 
best mode So far devised for the practical appli 
cation of the principles thereof, and in which: 

Figure 1 is a side view of a variable resistance 
device embodying the principles of this invention, 
the housing of the device being shown in longi 
tudinal Section; 
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Figure 2 is a longitudinal sectional view 
through Figure taken along the plane of the 
line 2-2; 

Figure 3 is a perspective view of the operating 
Shaft and the rotatable element of the device 
showing the same sub-assembled; and 

Figure 4 is a perspective view showing the ele 
ments of the sub-assembly of Figure 3 disas 
Sembled but in their proper order of assembly. 

Referring now more particularly to the ac- it 
Companying drawing in which like numerals des 
ignate like parts throughout the several views 
numeral 5 generally designates the housing for 
the Variable resistance device; 6 the rotatable 
element of the device; the stationary resistance 15 
element; and 8 the actuating shaft by which ro 
tation is imparted to the rotatable element 6 to 
carry contact arms 9 thereon back and forth 
acroSS the face of the Stationary resistance ele 
ment 7. 
The housing 5 comprises a metallic cup-shaped 

member having a cylindrical side wall 0 and an 
end or bottom wall which is imperforate at 
least at the central portion thereof and consti 
tutes the rear Wall of the complete unit. At the 3: 
Open end of the cup-shaped housing 5 the side 
Wall 10 bears against the rear face of a terminal 
plate 2 of insulating material; and the terminal 
plate, of course, is secured in position defining 
the front wall of the housing as by means of ears 30 
3 extending forwardly from the side wall of the 
housing through notches (not shown) in the pe 
riphery of the terminal plate and bent over the 
rear of the plate. 

In the present case the tangs 3 also serve to 3. 
hold a metallic attaching plate 4 against the 
front face of the terminal plate, and as seen best 
in Figure 2 the attaching plate is held against 
rotation relative to the terminal plate as by in 
dentations 5 extending from the underside of 
the attaching plate and entering apertures 6 
in the terminal plate. 

Coaxially of the housing the insulating ter 
minal plate 2 is provided with an aperture 8, 
and the attaching plate has its central portion : 
apertured and drawn forwardly to provide a tubu 
lar bearing 9 to rotatably receive the operating 
shaft 8, So that the shaft is journalled jointly 
in the bearing 9 and in the aperture 8 of the 
insulating terminal plate. 

parent that the bushing conventionally used to 
journal the operating shaft, and formed as a sep 
arate part requiring it to be affixed to the front 
Wall of the control device, is eliminated. This 
bushing, heretofore, also was used to secure the 
device to a panel or the like, but in the present 
instance the attaching plate 4 has apertured 
lateral extensions 20 which serve this purpose. 
According to more or less conventional prac 

tice, the stationary element of the control device 
comprises an arcuate resistance strip. 22 mounted 
on the inner or rear face of the terminal plate 
in a position encircling a collector ring 23, and 
both the resistance strip and the collector ring 
having electrical connections with terminals 24 
at the exterior of the housing. - 
The operating shaft 8 of this invention is pro 

vided with a naiin Shank portion 26 of uniform 
diameter and which extends forwardly through 
the front wall of the housing provided by the 
insulating terminal plate 2 and through the 
bearing 9. The forward extremity of the shaft 
may have a knob or the like affixed thereto, or it 
may have longitudinally extending knurling 

4. 
thereon as shown at 27 to facilitate rotation of 
the Shaft Without a knob. 
The rear end of the operating shaft which 

projects into the interior of the housing 5 is 
Shaped in a novel manner to enable the entire 
Shaft including the knurled forward extremity 
to be made on a Wire upsetting machine, there 
by practically eliminating costly machining op 
erations on the shaft. Accordingly the inner 
end of the Shaft is upset to provide a head 28 
thereon which defines the rear end of the shank 
portion, the head preferably being of Substantial 
ly square cross section as shown best in Figure 
4; a non-circular driver 29 projecting axially 
rearwardly from the head and preferably hav 
ing a Square croSS Section Smaller than that of 
the head but with its sides parallel to the sides 
of the head; and a reduced extremity 30 which 
provides a thrust bearing engaged with the im 
perforate central portion of the rear wall 
of the housing. 

Consequently, the junction between the polyg 
onal driver 29 and the head 28 defines an abrupt 
shoulder 3 normal to the Shaft axis, and facing 
the reduced rear extremity of the shaft, while 
the extreme end of the operating shaft which 
provides the thrust bearing preferably is formed 
With a smooth surface having rounded corners 
as at 32 to offer as little resistance as possible 
to rotation of the Shaft. 
The rotatable element 6 of the device comprises 

an insulating contact carrying plate 34, a con 
tactor 35 fixed to the plate and disposed at the 
front Side thereof with its arms 9 engaged with 
the resistance strip 22, and fingers 36 engaged 
With the collector ring 23. The rotatable ele 
ment also may include a rotation stop 38 at the 
rear side of the carrier 34. It will be understood, 
of course, that in Some installations the rotation 
stop need not be a part of the rotatable element 
if other means is provided to limit rotation of 
the operating Shaft 8. 
The polygonal driver 29 of the shaft projects 

through similarly shaped polygonal holes 40 and 
4 in the insulating contact carrier and the ro 
tation stop respectively to drivingly connect the 
rotatable element 6 with the operating shaft. 
Attention is directed to the fact that when the 
shoulder 3 on the head 28 is engaged with the 
front face of the contact carrier, the polygonal 

From the description thus far, it will be ap driver 29 has an axial length such that it projects 
slightly beyond the rear of the rotation stop 38; 
and that the corners 43 of the polygonal driver 
are joined with the cylindrical side of the reduced 
extremity 30 by generous fillets 44. 
According to this invention, therefore, portions 

of these fillets and the corners of the polygonal 
driver at the rear extremity thereof are swaged 
back upon the rear side of the rotatable element 
6 as at 45 to clamp the rotatable element against 
the shoulder 3 f to thus hold the rotatable ele 
ment against axial displacement on the shaft. 
This Swaging operation can be effected by an 
annular Swaging die (not shown) placed over 
the reduced extremity 30 of the operating shaft 
which thus may act as a pilot to hold the die 
properly positioned for the Swaging of all four 
corners of the polygonal driver against the rear 
of the rotatable element of the device. 
AS indicated previously, where rotation of the 

operating Shaft is limited by means other than 
the rotation stop 38, the corners of the polygonal 
driver would be swaged directly against the rear 
face of the insulating contact carrier and, of 
course, the polygonal driver would be foreshort 
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ened axially by an amount corresponding to the 
thickness of the hub portion of the rotation 
Stop 38. 
Due to the fact that the inner end portion of 

the operating shaft is formed automatically on a 
Wire upsetting machine, extreinely close toler 
ances can be held for the axial dinnension be 
tween the sinculider 3i on the shaft, and the inner 
extremity of the shaft which provides the thrust 
bearing therefor. This is highly importantina S 
much as this dimension determines the ainouilt, 
of pressure with which the contact fingers on the 
carrier engage the resistance strip 23 and the 
collector ring 23; and it is advantageous that 
Such contact pressure be held within relatively 
close linits to assure not only smooth operation 
Of the control device but good electrical contact 
betWeer, the engaging parts as well. 

it will also be seen that end thrust on the op 
erating shaft tending to Separate the rotatable 
and stationary elements and is resisted and 
borne directly by the rear end wall of the 
housing so as to preclude any decrease in contact 
preSSure in a most simple manner. 

Frozn the foregoing description together with 
the 20corpanying drawing it will be readily ap 
parent to those skilled in the at that this inven 
tion provides an improved variable resistance de 
vice featuring ruggedness and simplicity of con 
Struction without sacrificing efficient, operation 
of the device over long periods of time. 
What We claim as our invention is: 
1. In an electrical control instrumentality: a 

housing having a front, wail provided with an 
&pertill:1"e, a rear Wall which is in perforate at its 
portion opposite said aperture, and a side wall 
joining the front, and real' walls anti holding 
ther in fixed Spaced apart 1"elationship; cooper 
atting Stationary and rotatable control eleinents 
Withii. Said housing; aeans mounting the sta 
ticinary control elein&nt on said apertured front 
Wai between it 2nd the rotatable control ee 
in eint; a drive shaft, freely rotatable and axially 
novable in the aperture in the front wall, said 
girive shaft having a portion thereof exposed at 4: 
the front of the housing and another portioi 
thereof within the housing and passing through 
a hole in the rotatahie control element; a rear 
Wardy facing Shoulder oin the portion of the 
Shaft within the housing, Said shoulder over- : 
lying the front of the rotatable control eleinent; 
nea:3 for S3curig the rotatable cognit'Oi eleg eit 
to said otia; portion of the Shaft, and against tias 
shouldei tiereon including Swaged portions on 
the shaft, urgsel, against the rear of the rotatable 
contro ele:Keint to carp tine S2 he against the 
shoulder; the cooperating stationary aid rotat 
able control eleinei its i2luding Spring aeans 
yieldingly urging said elements apart and there. 
by in posing a rearward end thrust upon the shaft 
to bias the same toward the rear Wall of the hois 
ing; 8 ind an end thrust carrying rear end portion 
On the shaft, abutting the rear wall of the hous 
ing, said end ortion in coactioi) with the rear 
Wali providing the Sole 2 easis for carrying the 
end thiusi, in posed upon the shaft by the Spring 
neans, and the distance Said rear end portion 
projects beyond the shoulder determining the io 
cation of the rotatable control element with re 
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Spect to the stationary control eleinent and estab 
lishing the tension upon Said Spring means so 
that by accurate dimensioning of said distance 
he desired Spring tension is obtained. 
2. An Operating shaft for an electrical control 

instrumentality of the type wherein cooperating 
Stationary and rotatable control eleinents are en 
closed Within a housing and include spring means 
yieldingly urging said elements apart, and in 
which a predeterainined Spring tension must be 
accurately Ilaintained to assure proper opera 
tion, Said shaft coin prising: a metal rod having 
a front end porigin providing a cylindrical shank 
Of unifo!'}) diameter adapted to be journalled in 
a bearing on the front wall of the housing and to 
be freely slidable therein in both directions With 
its front end exposed at the exterior of the hous 
ing, and a non-circular driving portion rearward 
ly Of the Shank and Smaller in cross section than 
the Shank joined to the shank by an intervening 
fiange-like abutinent portion defining a rearward 
ly facing shoulder directly adjacent to the non 
circular driving portion, said non-circular driv 
ing portion being adapted to fit a corresponding 
ly shaped hole in the rotatable control element; 
Said shaft having a reduced rear end portion ex 
tending back from its non-circular driving por 
tion; and Said shaft further having portions at 
the junction of its reduced rear end portion and 
its non-circular driving portion adapted to be 
SWaged Over a rotatable control element in posi 
tion on the driving portion to claimp said rotatable 
Control element firmly against the shoulder and 
thereby locate the rotatable control element at an 
accurately defined distance from the extremity 
of the reduced end portion, the reduced end por 
tion being adapted to end Wise abut the rear Wall 
of the housing and comprising the Sole means 
for transferring to the housing the end thrust 
imposed upon the Shaft by the Spring means of 
the cooperating control elements So that the dis 
tance between the shoulder and the extremity of 
the reduced end portion predeterinines the ten 
Sion placed upon said Spring means. 

3. The operating Shaft of clairn 2 further chair 
acterized by the fact that the reduced rear end 
portion is cylindrical and coaxial with the shank 
to provide a pilot for the Swaging tool used to 
SeCure a rotatable control element in position on 
the non-circular driving portion, and further by 
the fact that the metal of the shaft is displaced 
axially forwardly from its rear end to provide the 
reduced rear end portion, the non-circular driy 
ing portion and the flange-like abutment portion. 

ARTHUR I. A.L.Y. 
JOSEPH G. WEATCH, JR. 
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