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This invention relates to variable resistance de 
vices Such as volume controls which are used in 
radio receivers, transmitters and allied equipment 
and electrical and electronic instruments. 
An object of the invention is to improve vari 

able resistance devices. 
A further object is to produce a variable resist 

ance device made up of interchangeable parts 
which are adapted to assembly in a variety of 
Ways. 
A further object is to improve the parts for var 

iable resistance devices. 
Other objects of the invention will be apparent 

from the description and claims. 
Figure 1 is a longitudinal section through an 

assembled variable resistance device having two 
volume control sections; 

Figure 2 illustrates parts of the assembly and 
the method of assembling them; 

Figures 3 and 4 show standard shafts which can 
be used in producing the assembly; 
Figure 5 shows the shaft of Figure 4 after being 

cut to adapt it to the assembly; 
Figure 6 shows parts of a modified volume con 

trol element preparatory to assembly; 
Figure 7 shows the partially completed as 

Sembly; w 

Figure 8 shows a triple-section control of fur 
ther modified construction; 

Figure 9 is an end view thereof; 
Figure 10 is a section through an end plate for 

said control; and 
Figure ill illustrates a shaft for the assembly. 
Because of the variety of requirements for var 

iable resistance devices in radio receivers and 
allied equipment, it is now necessary to make, 
stock and use a large variety of variable resist 
ances devices which are generally similar but 
which differ from each other either in their re 
quirements for mounting or in their electrical 
characteristics. It is also often necessary to pro 
vide a volume control having two or three var 
lable resistance sections either under common 
control or separately variable. Heretofore indi 
vidual volume control units have been produced 
to meet each requirement and it has been neces. 
sary for manufacturers and service men to have a 
large stock on hand in order to be prepared to 
supply each type of resistance device when it is required. 
The present invention contemplates a variable 

resistance device or volume control assembled 
from a few standard parts which can be readily 
adapted to different requirements. The parts 
have integral means for quickly attaching them 
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together. Two or more variable resistance sec 
tions may be attached together to produce a mull 
tiple volume control when required. A single 
shaft can be used to control all sections or two or 
more concentrically interfitting shafts can be pro 
vided for separate control of some of the sections. 
Cover plates, switches and mounting plates are 
also readily attachable without special tools. 
Other features of my invention will be evident 
from the following detailed description. 

Referring to the drawings, Figure 1 shows two 
volume control sections 8 and 9 attached to 
gether to provide a tandem control assembly, each 
Section of which has a separate control shaft. 
The Volume controls are housed in cylindrical 
metal cases 20 and 2, respectively, and are sim 
ilar in Construction. So that only the front, section 
8 (which would be nearest the front panel of 
the radio set when mounted) will be described in 
detail. 
Case 20 has an end wall 22 at the front end 

thereof. A generally cylindrical fixed bushing 23 
is Secured in the central aperture of wall 22 and 
extends axially through the case 20. A flat con 
tact ring 24 is mounted on bushing 23 inside the 
case but is insulated therefrom by insulating ring 
25. Ring 24 has an integral terminal lug 26 pro 
jecting out through an aperture in the cylindrical 
Wall of case 20. A strip of insulating material 27 
surrounds lug 26 and closes the aperture. 
The resistance element to be varied comprises a . 

ring 28 of insulating material having a carbona 
ceous resistance Surface layer 29 thereon and dis 
posed inside the case against end wall 22. Suit 
able terminals are provided at the ends of the re 
sistance layer 29 connected to terminal lugs 30 
and 3 which extend out through apertures in the 
wall of case 20 (see Figure 2). 
A floating bushing 32 is held within stationary 

bushing 23 and adapted to rotate within it. Bush 
ing 32 has a retaining shoulder 33 on its front end 
and a plate 34 of insulating material such as 
Bakelite Secured to its rear end within case 20. 
A control arm 35 stamped from sheet metal is 
riveted to insulating plate 34 in spaced relation 
to the floating bushing and has its arm end dis 
posed adjacent to the surface of resistance layer 
29. A cylindrical metal contact 36 is carried by 
the Outer end of arm 35 and slides on the surface 
of resistance layer 29 in the manner described in 
Fruth Patent 2,135,809. Control arm 35 also has 

SS 

a Small integral contact arm 37 bent down from it 
into contact with terminal ring 24. Rivet 38 
which Secures control arm 35 to plate 34 has a 
projecting pin portion 39 thereon extending 

  



2 
toward the rear open end of the casing for actu 
ating a switch when the occasion requires it. 

Externally the cases 20 and 2 are provided 
around the periphery of their closed ends with 
raised rim sections 40 formed by drawing or press 
ing the sheet metal of the case outward at spaced 
places of the cylindrical outer wall adjacent to its 
closed end. In the cases 20 as illustrated in Fig 
ure 2, two pairs of raised rim sections 40 are pro 
vided at diametrically opposed positions. Each 
pair is separated by a short space which is not 
raised and each pair occupies slightly less than 
one-quarter of the circumference. The open ends 
of cases 20 and 2 are provided at Corresponding 
positions with integrally formed outwardly 
rounded spring flanges 4 for connecting the cases 
together. Between each pair of flanges 4 is a 
short locking tongue 42. The flanges 4 of case 
20 are tightly fitted over the rins 40 of case 2 
in the assembly of Figure 1 to hold the cases to 
gether. The method of assembly will be described 
later. 
In addition to sections 20 and 2 of the assem 

bly it also includes a front end mounting plate 43 
having flanges 5 on its outer circumference fitted 
over rims 40 on case 20 and locking tongues 52. 
Plate 43 carries a central forwardly extending 
bushing 44 which is threaded to receive a mount 
ing nut to enable mounting the assembly on a 
panel. 
The assembly also carries a snap-acting A. C. 

switch 45 mounted on rear end plate 46 which has 
at its outer circumference rim portions 50 which 
are held in flanges 4 of case 2 . Switch 45 has 
an actuating arm 47 comprising a pair of spaced 
parallel flanges adapted to engage opposite 
sides of pin portion 39 on rivet 38 of resistance 
sections 9 to which the switch is attached. 
A tubular control shaft 48 having a splined end 

section 49 fitted within floating bushing 32 which 
has complementary internal splinings provides a 
control means for resistance section 8. A solid 
shaft 58 concentrically mounted within shaft 48 
and having a splined end section 59 within the 
floating bushing of section 9 provides a control 
for that section. Manual control knobs 53 and 54 
secured, respectively, to shafts 48 and 58 provide 
a means for manual control of each variable re 
sistance element. 

Prior to assembly shaft 48 may appear as illus 
trated in Figure 3. It comprises a plain tubular 
section having a plurality of short splined sec 
tions 49, 49a, and 49b at one end separated by an 
nular notches 55 to simplify cutting or breaking 
the shaft between splined sections. A small flat 
metal ring 56 is tightly fitted on the shaft between 
the plain section and the first splined section and 
may be permanently secured thereon by upsetting 
the shaft as shown in Figure 3. . 

Figure 4 shows shaft 58 which has a plain sec 
tion of such outer diameter as to fit within the 
hollow of shaft 8 and allow free rotation therein. 
Shaft 8 has three (or more) splined sections 59, 
59a and 59b at its end which are of the same 
dimensions as splined sections 49 on shaft 48. A 
flat ring flange B6 is also provided on shaft 58 
between the plain section and the first splined 
section 59. 

It is understood that shafts 8 and 58 may 
have any number of splined sections thereon. It 
is preferred to supply the shafts with the maxi 
mum number of splined sections which will ever 
be required in any assembly. When a particular 
assembly is made the extra splined sections are 
cut or broken of to leave the exact number of 

5 
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sections required for the application conten 
plated. For example, two of the Splined secticns 
59a and 59b of shaft, 58 may be cut or broken away 
to leave a single splined section 59 remaining as 
shown in Figure 5. This provides the shaft re 
quired for the assembly of Figure 1. The shafts 
may be made of any Suitable metal. Where the 
metal is rather hard and tough, such as steel, the 
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sections may be removed by a suitable cutting tool. 
However, if the shaft is made of relatively soft 
metal, such as aluminum, cadmium or zinc, it will 
be possible in some cases to break the shafts at 
the joints when required or to make a preliminary 
notch with a cutting tool and then to break the 
shaft sections apart. 
The tanden volume control of Figure 1 may 

be assembled from the standard parts described 
by first inserting splined section 49 of shaft 48 
in the complementary splined interior of floating 
bushing 32 of resistance section f3, then placing 
the bushing 44 of end mounting plate 43 over 
shaft 48 and bringing it up against the end wall 
22 of case 20. This step is illustrated in Figure 
2, shaft 48 being left off for convenience of illus 
tration. The plate and resistance element are 
first assembled so that flarges 5 on the plate 
are aligned with the wide spaces not occupied by 
rim sections 40 of the case 20 as shown in Fig 
lure 2. When plate 43 engages end wall 22, the 
plate is rotated through 90° whereupon tongues 
52, which have been pressed outward by rims 40, 
will snap into the notches between the pairs of 
raised rims 40. The ends plate is therby securely 
attached to the case. 
The splined end 59 of shaft 58 is then inserted 

in the floating bushing of resistance section 9 
and the small end of shaft 58 is then inserted 
in the rear end of hollow shaft 48. Case 2 is 
brought up against the Open end of case 20 and 
rotated through 90' So that its rim Sections 40 
are engaged within flanges 4 of section 20 and 
tongues 42 snap into place to lock the sections firm 
ly and securely together. End plate 46 carrying 
Snap acting A. C. switch 45 is then attached to 
the open end of section 2 in a similar manner 
to complete the assembly. 
The assembly thus produced and shown in Fig 

ure.1 may then be mounted in a suitable panel 
by a nut attached to bushing 44 and control knobs 
53 and 54 may then be attached to the shafts 
to provide independent manual control of the 
two separate variable resistance sections 8 and 
9 of the assembly, 
Figures 6 and show a modified construction 

for a resistance element Section. In this con 
struction the cylindrical casing 60 does not have 
an integral end wall but is open at both ends. 
Its inner end is provided with fanges 4 and 
tongues 42 similar to those provided on cases 
20 and 2 . Its front end has four integral 
tongues 6 thereon. A resistance unit having a 
base disc 63 of sheet insulating material, such as 
Bakelite or Bakelized fibre, is provided with edge 
notches 64 to receive tongues 6 when disc 63 
is placed against the end of the case. Disc 63 
also has flanges 65 on its outer edge carrying ter 
minal lugs 67 which are connected to arcuate 
resistance and contact surfaces supported on the 
inner face of the disc. A metal clamping disc 
68 is also provided having an integral central 
bushing 69 thereon of such dimension as to ex 
tend through central aperture 70 in disc 3 into 
the interior of the casing of the resistance ele 
ment. The edge of disc 68 has a pair of diamet 
rically opposed flanges thereon each extending for 
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slightly less than One-quarter the circumference 
of the disc. These flanges are rolled over to 
provide rounded edges if and the middle of each 
flange is pressed in to provide a short section of 
Smaller diameter 2. - 
To assemble the element, disc 63 is placed 

against the end of cylindrical casing 60 with 
tongues 6f in grooves 64 of the disc. The bush 
ing 69 of the clamping disc is then inserted 
through aperture 70 so that disc 68 rests against 
the outer face of disc 63 and tongues 6 are 
then bent down over the face of disc 68 to clamp 
the assembly together. A floating bushing and 
control arm assembly may then be inserted and 
Secured in place. 

Figure 7 shows the completed assembly con 
nected to the end mounting plate 43. This is 
done by placing plate 43 against plate 68 and 
twisting through 90' to bring flanges 5 over 
rounded edges 7 of end plate 68. Tongues 52 
spring down into the hollows 72. 

Figures 8 and 9 illustrate a further modified 
construction wherein three resistance element 
sections 80, 8 and 82 are fitted together and are 
ganged under control of a single control shaft 
83 to provide a three-gang unit. In this embodi 
ment the casing of each section is provided with 
an integral pressed-up rim 84 in its cylindrical 
surface adjacent to the front end wall thereof. 
The open end of each casing is provided with a 
series of fanges. One of the flanges 85 extends 
for about one-third of the circumference of the 
casing and a set of three shorter flanges 86 are 
uniformly spaced about the remainder of the cir 
cumference. To assemble two units together, the 
edge of the rim 84 of one unit is set into flange 
85 of another unit and the two cases brought 
into alignment whereupon flanges 86 will Snap 
over the edge of rim 84 to secure the cases to 
gether. An end mounting plate 87 having a cen 
tral mounting bushing 88 is also provided with 
similar flanges 89 and 90 to enable it to be at 
tached to the frontmost unit of the series. 
The shaft used with this assembly is slightly 

different in construction and is shown in Figure 
11. It comprises a plain section 9 and a series 
of splined end sections 92, 92a, 92b, 92c alternated 
with a series of short reduced sections 93 having 
small tapered flanges 94 thereon. As illustrated 
in Figure 11 the shaft may originally be provided 
with the largest number of splined sections that 
Will ever be required and then the sections not 
required for any particular application are cut 
off, as is section 92c, leaving a shaft of the de 
sired length, 

In Order to retain the shaft in place in the as 
sembled control unit a spring wire hairpin clip 95 
is clamped under rivet 96 which secured the con 
trol arm 97 to its support and has its two arms 
Overlapping opposite edges of the hole in rotor 
plate 34. The two ends of the wire clip are re 
tained against Spreading by a pair of tongues 98 
punched up from arm 97. When the case sec 
tions have been connected together and shaft 83 
is inserted through the bushings from the front 
end the tapered surface of flange 94 spreads the 
arms of the hairpin clip allowing them to snap 
into the groove under flange 94 to lock the shaft 
in place. 
In place of Splinings on the shafts and bush 

ings it is also contemplated that other interfit 
ting non-cylindrical forms may be used such as 
flat-sided cylindrical portions, an interfitting 
ridge and groove, or a square or polygonal shaft 
and bushing interior. . . 
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3 
It will be seen that a large variety of assemblies 

can be produced by securing together the stand 
ard parts described in various ways. Thus it is 
possible to make single controls, tandem con- . 
trols of two to six or more sections under Com 
mon control of a single shaft or controlled by Sep 
arate shafts. It is also possible to attach switches 
when required and to attach various forms of 
mounting plates to the assembly. The assem 
blies can also be taken apart readily without de 
struction and used again in other combinations. 
With the unit of Figures 6 and 7, it is possible to 
replace the resistance unit comprising disc 63 and 
the resistance element carried thereby, in case it 
Wears out or is defective. 
While specific embodiments of the invention 

have been described, it is intended to cover the 
invention broadly within the spirit and scope of 
the appended claims. 
What is claimed is: 
1. A variable resistance device comprising a 

case having a variable resistance therein and a 
shaft extending axially from the front end there 
of, integral attaching means on said front end 
of Said case, and an end mounting plate having 
complementary attaching means thereon inter 
fitting with said attaching means on said case, 
said end mounting plate having a central aper 
ture to accommodate said shaft and having means 
thereon for securing said plate to a support. 

2. A variable resistance element adapted for 
interconnection with other similar elements or 
with end plates, said element comprising a cylin 
drical case having a plurality of spaced integral 
raised rim sections at one end thereof, the spaces 
between said raised sections being greater than 
the length of said sections, and a plurality of cor 
respondingly spaced outwardly rounded flanges 
at the other end thereof, whereby said element 
may be connected to a similar element by placing 
said elements together end to end and rotating 
them to bring the flanges of one of said elements 
over the rim sections of another of said elements. 

3. A variable resistance element comprising a 
cylindrical case having a plurality of spaced 
larger-diameter rim portions at one end of its 
cylindrical outer wall, said rim portions being 
spaced about the circumference to leave alter 
nately long and short gaps between them, said 
long gaps being longer than the combined length 
of two of said rim portions and one of said short 
gapS, and correspondingly spaced outwardly 
rounded flanges along the other end of said cylin 
drical Outer Wall and tongues between said 
flanges in said shorter gaps, whereby said ele 
ment may be connected in alignment with a sec 
ond similar element by placing said elements to 
gether end to end and rotating them to bring the 
flanges of one of said elements over the rim por 
tions of the other of said elements and bending 
said tongues into said short gaps to prevent rela 
tive rotation of the elements, 

4. A variable resistance element comprising a 
cylindrical case having spaced projections on its 
cylindrical surface near one end thereof and 
correspondingly spaced internally concave flanges 
projecting parallel to the axis of said case from 
the other end thereof, whereby said element may 
be assembled with a second similar element by 
aligning them end to end and rotating one of 
them with respect to the other. 

5. A variable resistance element comprising a 
cylindrical case having a larger-diameter rim 
portion occupying at least part of the circum 
ference of the cylindrical Outer wall of said case 



4. 
at one end thereof and outwardly 3'Guided fanges 
projecting from the other end &iereof, whereby 
Said element may be assembled with a second 
similar and similarly positioned element by plac 
ing the flanges of one element over the rim por 
tions of the other element. 

6. A variable resistance element comprising 
a cylindrical case having a large-diameter rim in 
tegrally formed in the cylindrical outer wall of 
said case at one end thereof and a plurality of 
outwardly rounded flanges projecting from the 
other end of said case, a first of said flanges oc 
cupying a substantial amount but less than one 
half of the circumference and the remainder of 
said flanges being of shorter circumferential 
length, whereby said element may be assembled 
with another similar element by placing the rim 
of one of said elements in the longer flange of 
the other of said elements and bringing said ele 
ments into alignment whereupon said shorter 
flanges will snap over said rim to connect said 
elements together. 

7. A variable resistance device comprising a 
case having an end wall thereon, a bushing cen 
trally mounted in said end wall and extending 
axially within said case, a rotor rotatably sup 
ported in said bushing and having an aperture 
extending therethrough axially of said case, said 
rotor having internal keying portions for keying 
said rotor to a shaft, and a shaft extending into 
said rotor aperture and having complementary 
keying portions thereon interfitting with said ro 
tor keying portions, and a flange on said shaft ad 
jacent one end of said rotor to limit its travel 
into said rotor aperture, and an end plate se 
cured to said case over the end wall thereof, and 
having a central aperture Smaller than said 
flange to limit the travel of said shaft out of said 
rotor. 

8. A variable resistance element comprising a 
cylindrical case having an end wall thereon, a 
bushing centrally mounted in said end wall and 
extending axially within said case and a rotor 
rotatably supported in said bushing and having 
an aperture extending therethrough axially of 
said case, said rotor having internal keying por 
tions for keying said rotor to a shaft, said case 
having an enlarged rim at one end of its outer 
surface and outwardly rounded flanges at its 
other end, whereby said element can be connect 
ed in alignment with another similar element 
and with a shaft which passes axially through 
both said elements, 

9. A shaft for use in variable resistance de 
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2,405.03? 
vices comprising a cylindrica metal body itaving 

body section and a series of keying sec 
at one end of said body section, said keying 
ns being separated by reduced sections. 
A shaft for use in variable resistance de 
connprising a hollow cylindrical metal body 

ring a plain hollow body section and a series 
33 hollow keying sections at one end of said body 
Section, Said keying sections being Separated by 
Reduced sections, 

11. A variable resistance element comprising a 
cylindrical case, a resistance unit comprising an 
insulating end disc Secured to said case and hav 
ing an arcuate resistance element thereon inside 
Said case, and a metal end wall Secured against 
the outer face of said insulating disc, a fixed cen 
tral bushing carried thereby extending through 
a central aperture in said disc, a rotatable bush 
ing mounted for rotation in- Said fixed bushing 
and carrying a rotor in Said case having a con 
tact arm thereon extending into contact with said 
resistance element, and a control shaft extending 
into Said rotatable bushing and keyed thereto. 

12. A group of interchangeable variable re 
sistance assembly components comprising a plu 
rality of housings, a plurality of telescopable 
shafts for mounting in Said housings, and resist 
ance contact units for mounting in said housings 
and operable through one or more of said shafts; 
said housings, shafts, and resistance contact units 
having integral cooperating assembly formations 
such that they may be readily, quickly, and re 
peatedly assembled and disassembled without 
damaging deformation; and said group of con 
ponents forming a reservoir from which any one 
of the following may be formed: an assembly 
Comprising one of Said housings, one of said 
shafts, and one of said resistance contact units; 
an assembly comprising a plurality of said hous 
ings, one of said shafts, and a plurality of said 
resistance contact units; an assembly comprising 
a plurality of Said housings, a plurality of said 
shafts, and a plurality of Said resistance contact 
units. 

13. A shaft assembly for use in variable re 
sistance devices comprising a plurality of tele 
Scoping members, each having at one end a 
plain body section and a keyed section adjacent 
to each other, and a collar on each of said tele 
scoping members between said plain body sec 
tion and said keyed section; the diameters of 
each of the said keyed sections being substantial 
ly the same. 
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