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ABSTRACT OF THE DISCLOSURE 

An adjustable electronic component which may take 
the form of a resistor comprising a ‘base having a ?at 
arcuately disposed contact-engaging resistance track and 
an annular conducting ring substantially concentric with 
and axially spaced from the resistance track. There is a 
contact element interposed between and in electrical 
engagement with both the resistance track and the annu 
lar ring, and which may take the form of a spheroid 
molded of a low resistance carbon composition. The con 
tact is retained, along with a biasing spring, in the cavity 
of a cup-shaped rotatable contact carrier for retaining 
and positioning the contact into rotational engagement 
with both the resistance track and the conducting ring. 

BACKGROUND OF THE INVENTION 

Field 

This invention pertains to an adjustable, variable re 
sistance device useful in a variety of modi?ed forms as 
a variable resistor, a variable potentiometer, a combina 
tion variable resistor or potentiometer and switch unti, 
and a type commonly called “trimmer” resistors or 
potentiometers. 

Prior art 

A variety of variable resistance devices are known. In 
particular, Pat. No. 3,350,673 issued to the present in 
ventor, discloses a device capable of providing a function 
similar to that of the present invention. However, it will 
be apparent that the patented device is of a more compli 
cated con?guration and includes additional moving parts, 
each dependent upon one another for tolerances and other 
factors than that of the present invention. The present 
invention also serves the purposes of providing a minia 
turized device for the ever increasing demand towards 
miniaturization. Obviously, the lesser number of com 
ponent parts in a device permit a more compact con 
struction. The present device also permits the use of a 
novel “sandwich” arrangement for positioning terminals 
relative to the track, not found in previous construction. 

SUMMARY OF THE INVENTION 

This invention contemplates the provision of a variable 
resistance device having a spring biased contact brush 
member, preferably including a spheroidal surface, and 
which may be in the form of a spheroid, which contact 
member is retained in the cavity of a cup-shaped, rotat 
able rotor element, and which is spring biased concur 
rently towards a relatively ?at circular resistance track, 
and an outwardly ?ared surface of an annular conduct 
ing ring axially spaced from the resistance track. The 
usual terminal connections are made to the conducting 
ring and to the resistance track. In the case of a poten 
tiometer, terminal pads are provided at opposite ends of 
the open-ended circular resistance track. 

Terminal leads for the resistance track are provided as 
elements of a unitized subassembly and are connected 
to the track terminal pads. The leads are formed to bend 
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rearwardly of the insulating support for the track and 
are sandwiched between the support and closure ele 
ment. The elements of the terminal subassembly are ce 
mented together with an epoxy resin or the like. The 
sandwich subassembly further provides a closure for a 
molded, open-ended casing housing the various compo 
nents. The casing is arranged to receive the conducting 
or collector ring, which may be integrally molded there 
in as an insert, the rotatable rotor, or contact carrier, 
concentric with the axis of the ring, the spheroidal sur 
faced contact, or brush, member, a spring biasing the 
contact, and the terminal “sandwiched” acting as a clo~ 
sure for one end of the casing. At the opposite end of 
the casing there extends a portion of the rotor arranged 
for engagement with an adjusting tool, such as a screw 
driver. At the said opposite end there is also positioned 
an O-ring which bears against the rotor and the inside 
of the casing wall to act as a seal for the casing. An an 
nular insulating ring is then fastened by means of an ad 
hesive, or by sonic welding, to the casing to mechanically 
retain the O-ring. It is contemplated that the rotor, itself, 
may be formed at its exposed end, replacing the annular 
insulating ring, to provide an adjusting thumbwheel which 
permits ?nger adjustment, if so desired, rather than by 
the use of a separate adjusting tool. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The attached drawing, which comprises a part hereof, 
and illustrating a preferred embodiment of the invention, 
is as follows: 

FIG. 1 is a perspective view of an assembled poten 
tiometer according to the principles of the present in 
vention. 
FIG. 2 is a cross-sectional view taken along the line 

2—2 of FIG. 1. 
FIG. 3 is a fragmentary perspective view of a resist 

ance element of the potentiometer, and speci?cally illus 
trating the arrangement of positioning the terminals be 
tween the resistance element and an insulating closure 
plate retaining the terminals in place. 
FIG. 4 is an illustrated exploded view in perspective 

of the component parts of a potentiometer made in ac 
cordance with this invention. 
FIG. 5 is a front end view of the rotor, or contact 

carrier, for the device of FIGS. 1-4, inclusive, illustrating 
a stop member integrally molded therewith. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The illustrated embodiment of FIGS. 1-5, inclusive, 
is in a form suitable for use as a miniature potentiometer 
of the type commonly employed in communication and 
control circuits. It is shown in the form of a cube con 
structed of side or edge dimensions in the order of 14 
inch. The variable resistance device is designated by the 
general reference character 1 and includes a molded 
housing, or casing 2. As stated previously, the housing 
2 is preferably cube shaped, as shown, but may be of 
any other desired exterior con?guration. The internal 
chamber 3 is of a general cylindrical con?guration in 
order to provide for rotational operation of the movable 
contact elements contained therein. The chamber 3 is 
open at both ends, and at one end to the left, as viewed 
in FIG. 1 provides a recessed surface 4 de?ning a shoulder 
5 for receiving an aperture, annular closure member 6 
which may be secured in place by means of an epoxy 
cement, or by sonic welding, upon completion of the 
insertion of the various operating components, as will 
hereinafter be described. Seated within the hollow cham 
ber 3 of the housing 2 is an annular, stationary, conduct 
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ing or collector ring 7, which may be provided as an 
insert during the molding formation of the housing 2. 
A substantially cylindrical rotor component, designated 

generally by the reference character 10, is arranged to 
be received within the chamber 3 of the housing 2 and 
includes a surface 16 conforming to the exposed, out 
wardly tapered, surface 22 of the conducting ring 7, 
which surface 22 also acts as a bearing surface for the 
surface 16 of the rotor 10. The rotor surface 16 is re 
lieved at 17 along an arcuate path (not shown) for pur 
poses hereinafter described. One end of the rotor ex 
tends through the housing 2 and the aperture 11 of the 
closure member 6 to provide access to a screwdriver slot 
12, serving to permit rotation of the rotor, as desired. 
Obviously, other means for rotating the rotor may be 
provided, such as an opening for an Allen wrench or 
by means of a thumbwheel (not shown), which may be 
fastened to the protruding portion of the rotor 10' after 
assembly of the rotor in the casing. 
Upon insertion of the rotor 10, and its various com 

ponents, a pliant O-ring 13 is inserted between the surface 
of the chamber 3 of the housing 2 and the surface of 
the rotor 10 to provide a moisture seal, while permitting 
rotational movement of the rotor. The O-ring 13 may be 
comprised of silicone, neoprene or other rubber-like 
material. 

With reference to both FIGS. 2 and 5, it will be ob 
served that there are cooperating rotational stop members 
comprising an integrally molded stop 14 in the housing 
2 and another integrally molded stop member 15 on the 
rotor 10 (see FIG. 5) for purposes hereinafter described. 
The cup-shaped rotor 10 includes a re-entrant cavity 

18, which is open at its bottom surface, as viewed in FIG. 
4. The cavity 18 (see FIG. 4) is arranged to receive a bias 
ing coil spring 19 resting against an angular wall 20 at 
one end thereof and against a conducting spheroidal con 
tact member 21 at its opposite end. The spheroidal con 
tact 21 may take the form of a molded carbon composi 
tion, low resistance material, or any other conducting 
material suitable for the purposes of practicing the present 
invention. Contact between the spheroidal contact 21 and 
the ?ared surface 22 of the conducting ring 7 provides 
electrical engagement with the conducting ring 7. The re 
lieved surface portion 17 of the rotor 10 permits an unre 
stricted electrically conductive arcuate contact path for the 
contact 21. The conducting ring 7 is mechanically and 
electrically joined to a terminal lead 23 by means of per 
cussive or other types of welding, or by means of solder 
mg. 
An oppositely disposed portion of the conducting sphe 

roidal contact 21 rests against a resistance track 26 (see 
FIG. 3) disposed on a stationary base 27. The base 27 
comprises a square-shaped, supporting substrate 28 pref 
erably consisting of insulating ceramic material. The sub 
strate 28 supports a ?rst contact surface in the form of a 
?red-on, arcuate, printed resistance track 26 comprised of 
a material having a designated resistance according to 
the desired design and material makeup. For instance, 
the track 26 may take the form of av printed and ?red 
cermet of known composition. Opposite ends of the re 
sistance track 26 terminate at termination pads 29. (Only 
one being shown in FIG. 3.) The termination pads 29 
are preferably of a material, e.g. gold or silver, which 
can readily withstand the high temperatures and accom 
modate soldering or welding. As shown in FIGS. 3 and 4 
the base 27 is angularly contoured at the corners 30 to 
receive terminal leads 31 and 32, respectively. This con 
struction permits the leads 31 and 32 to have access to the 
respective termination pads 29 without interfering with 
the end closure of the housing 2 as will later be described. 
The termination wires 31 and 32 are preferably formed in 
an L-shape, or with a full reverse bend (not shown) 
around the base 27 to permit a “sandwich-like” subas 
sembly construction together with the insulating closure 
member 33. As shown in FIG. 4, the casing 2 is provided 
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4 
with slots 34 for receiving the terminals 31 and 32. The 
subassembly may be secured to the housing 2 by means of 
an epoxy resin or the like, to join and seal the closure 
member 33 to the edges of the housing. 
The sandwich subassembly including the base 27, the 

terminal leads 31, 32 and the closure element 33 is pre 
assembled as a unit with the components of subassembly 
being held together by means of an adhesive, such as 
epoxy resin, spread between the members 27 and 33 be 
fore the terminals are welded to the resistance track 26 
at the termination pads 29. 
With reference to the exploded view of FIG. 4, it will 

be apparent that the device comprises a minimum number 
of parts, each of which is in coaxial alignment with its 
cooperating element. That is, the stationary collector, or 
conducting ring '7 is positioned, preferably as a molding in 
sert in the casing 2, and the rotor extends through the 
opening of the ring-like element 7 and receives the spring 
19 and the spheroid 21 within its cavity 18. The rotor 10 
is provided with protrusions 35 arranged to contact the 
inwardly facing surface of the resistive element 27, radi 
ally spaced from the resistance track 26, in order to pre 
vent the face of the rotor 10 from rubbing against the re 
sistance track 26 during rotation due to any additional axial 
forces which may be introduced during rotative adjust 
ment of the rotor 10. The subassembly comprising the 
base 27 and the closure 33 is then inserted and sealed in 
place relative to the housing 2, as before described. The 
O-ring 13 and the enclosure 6 are inserted to complete 
the entire assembly. Laterally spaced legs 36 on the bot 
tom of the casing 2 provide a stand-off support for the 
housing 2 with cleanout clearance when mounted on a 
printed circuit board, or the like, and also provide a spacer 
for the terminals 23, 31 and 32 to be bent backwardly 
(not shown), if so desired. 

‘Once assembled, as the rotor 10 is rotated, for example 
by means of a screwdriver or other tool inserted within 
the slot 12, the conducting spheroid or brush contact 21, 
bridging the resistance track 26 and the conducting or col 
lector ring 7, will ‘be rotated therewith to vary the re 
sistance between the collector ring lead 23 and one or both 
of the track leads 31, 32. Rotation is realized in either 
rotational direction and continues until the stop 15 
on the rotor 10 engages the stop 14 integrally molded 
with the housing 2. 

It will be observed that the bridging electrical contact 
between the surface 22 of the conducting ring 7, the 
spheroid 21, and the track 26 also presents a stable me 
chanical arrangement due to a “wedging” relationship be 
tween the spheroid and its concurrent engagement with 
the said surface and track. This permits excellent “set— 
tability” characteristics which are obviously highly desir 
able for variable resistors and capacitors used for cir 
cuit “trimming" purposes. So-called “trimmers” are ad 
justed to desired position and are rarely changed from this 
setting. It obviously follows that one of the paramount 
requirements of such devices is the ability to retain the 
setting until next adjusted. The present device has been 
found to be superior to conventional construction in this 
respect. 

It will be appreciated that the present invention also 
provides a structure diminutive in size, while providing 
a device that is facilely assembled. 

It should be fully appreciated, that although the pre 
ceding detailed discussion has been limited primarily to a 
potentiometer, the invention is by no means so limited. For 
example, the switch may be realized by making a portion 
of the contact engaging surface, or track of highly con 
ductive material and the other of insulating material. 
Thus, the brush 21 can rotate between the collector ring 
7 and the conductive arcuate portion of the track for “on” 
position, and ‘bridge the ring 7 and the insulating portion 
of the track to “off” position. Furthermore, a capacitive 
element may be realized by varying the dielectric value 
between the terminals as the rotor is operated. 
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I‘claim: 
1. An adjustable electronic component comprising, in 

combination: 
a casing having an open-ended, hollow chamber; 
an annular, stationary conducting ring positioned in 

said chamber and having an outwardly ?ared, un 
interrupted, circumferential marginal end portion; 

a rotatable cylindrical rotor coaxial with said ring and 
contained in said chamber, said rotor de?ning a re~ 
entrant cavity at one end and having a portion at 
its opposite end protruding through said hollow 
chamber, said portion including means for providing 
rotational adjustment of said rotor, and said cavity 
being disposed angularly relative to the rotational 
axis of said rotor; 

a stationary base positioned in said chamber spaced 
axially from and facing the ?ared end portion of 
said conducting ring, an arcuate, contact-engaging, 
planar surface disposed on the inner surface of said 
base, and at least one terminal lead supported by 
said base and in electrical engagement with the arm 
ate, contact-engaging surface; 

an electrically conductive contact member retained in 
the cavity of said cylindrical rotor and arranged to 
simultaneously electrically and mechanically engage 
the outwardly ?ared surface of said conducting ring 
and the contact-engaging planar surface of said sta 
tionary base; 

a compressible resilient member positioned within the 
cavity of said rotor and biasing said contact member 
angularly relative to said planar surface and into 
said simultaneous electrical engagement with said 
ring and the contact-engaging, planar surface of said 
base. 

2. The adjustable electronic component of claim 1, in 
which the contact member includes a spheroidal surface 
portion, said portion simultaneously electrically engaging 
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the ?ared surface of said ring and the contact-engaging, 
planar surface of said base. 

3. The adjustable electronic component of claim 1, in 
which the contact member is a spheroid. 

4. The adjustable electronic component of claim 1, in 
which the conductive contact member is of a molded car 
bon composition. 

5. The adjustable electronic component of claim 1, in 
which the contact-engaging surface of said base de?nes a 
resistance track. 

6. The adjustable electronic component of claim 1, in 
which the stationary base comprises a sandwich construc 
tion including an insulating substrate member supporting 
said contact-engaging surface on one side thereof, a clo 
sure member substantially parallel with and spaced from 
said substrate member, at least one terminal lead dis 
posed between said members and being formed at one 
end to electrically and mechanically engage the contact 
engaging surface on the other side of said substrate mem 
ber, and means for retaining the said members and ter 
minal of said construction in clamping relationship. 
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