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This invention relates to an improved form of 
potentioneter for use in radio or other high fe 
quency circuits and resides in a novel form. Of 
construction of the Saine wherein there is in 
herently embodied in the incvable branch elec 
trical path a fixed, o' relatively fixed, resistance 
of substantial annount in excess of resistance in 
cidental to contact resistance between the CC 
tactor and the contact, Surface it engageS, Which 
substantial resistance, acting in conjunction. With 
reactance provided in the circuit. With which the 
potentiometer is used, results in filtering Out of 
current of undesirable frequency and at the same 
time discontinuity in the Variation of resistance 
characteristics of the potentiometer as the now 
able contact is moved is very substantially 
diminished. 
This application is a division of my Copending 

application Serial No. 192,494, filed February 25, 
1938, for Potentiometer which application has 
issued as Patent No. 2,250,959. 
One object of this invention is to provide in 

the branching adjustable electrical path of a po 
tentiometer a sufficient resistance So that reac 
tance conveniently provided or inherently exist 
ing in high frequency circuits render Such re 
Sistance effective as a filtering resistance for Cui'- 
rent of undesirable frequency. 
Another object of the invention is to provide a, 

potentiometer such that when used in radio re 
ceiver circuits adjustment thereof during Opera 
tion of the receiver does not give rise to objec 
tionable noise. 
A further object of this invention is to avoid 

the necessity of any external or additional parts, 
or the installation thereof, and to provide a po 
tentiometer having the improved characteristics 
above noted without requiring more than 2, 1'e- 
sistance element and a traveling contact. 
The potentiometer of this invention may be en 

ployed generally in electron tube and high fre 
quency circuits, but the best mode of use for 
the same now known to me is in radio receiver 
circuits and specific forms of this invention Well 
adapted to this use are described herein. It is 
intended, however, that protection to be granted 
hereon be not unnecessarily restricted thereby, 
but that such protection extend to the limits of 
the inventive concept disclosed herein, limited 
only by the scope of the claims appended hereto. 
Adjustable resistors of the potentiometer type 

are, among other uses, used as Volume controls in 
radio receiverS. ften the adjustable resistor is 
used in series with the second detector or recti 
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there is impressed across the terminals of the ad 
justable resistor the rectified audio frequency 
potential, as Well as a part of the inaudible high 
frequency potential which, in the case of a Super 
heterodyne circuit, is of the frequency of the 
intermediate frequency amplifier. It is desirable 
to prevent these high firequencies from reaching 
the Output circuit of the adjuisiable potentionetel 
and ordinarily filter circuits are provided spe 
cifically for this purpose. 
For example, shown in Fig. 3 is a conventional 

diagram of a combined rectifier amplifier stage 
of a familiar type of radio receiver circuit. As 
diagrainmatically indicated at -2, two oscil 
latory generators of different frequency, corre 
Sponding in the case of a Superheterodyne re 
ceiver to the impressed inaudible high frequency 
potential of the intermediate frequency amplifier 
and the audio frequency of the modulated signal, 
are shown. In accordance with the familiar 
principles of filtering, both frequencies are active 
in plate lead 3, while C-2, ground, and C are 
provided to divert as large a fraction as possible 
of the high frequency potential from R-, which 
has in pressed across it the main part of the rec 
tified audio inpulses. Though contactor 4, 
Volume control is obtained by continuous selec 
tive tapping of R- to impress the desired in 
tensity of potential fluctuation upon the grid of 
the Out-put Stage. 

In order to prevent the affecting of the grid 
of the out-put stage by undesired high frequency 
impulses, which are productive of the well 
known phenomenon called "hash,' as well as 
other Well-known disturbing effects upon the 
audio elements of the circuit, resistor R, may be 
interposed, which, in conjunction. With the dis 
tributed capacity indicated by C-8 causes the 
diversion back through ground and C-2 of such 
high frequency impulses. In accordance with 
the Well-knoWh principles of filtering, there is 
thus an attenuation. With the aid of R of unde 
sirable high frequency current, providing R is of 
sufficient magnitude, running Ordinarily between 
30,000 ohms and 1 megohn, in the case of all 
Ordinary broadcast receiver With an intenediate 
frequency of about 465 k. C., and as low or lower 
than 1000 ohms in the case of higher frequencies. 
In many other circuits the resistor R, in direct 
conjunction with a potentiometer resistance R 
and in conjunction with inherent or extel'nal re 
actance Will act to produce a desired frequency 
discrimination. In all cases this resistance is a 

fier as the output load resistor and in this circuit 55 substantial amount and often an appreciable 
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fraction of the overall resistance of the principal 
resistance element of the potentiometer. 
The invention further consists in the Several 

features hereinafter Set forth and more particu 
larly defined by claims at the conclusion hereof. 
In the drawing: 
Fig. 1 is a Side elevation in Section of one form 

of potentiometer of this invention; 
Fig. 2 is a Side View of another form of the 

potentiometer of this invention; and 
Fig. 3 is a diagram of an electrical circuit indi 

Cating a potentioneter With Side branch circuit 
resistance. 

It is the discovery of this invention that a po 
tentiometer may be SO constructed that within 
the elementS composing the potentiometer it 
Self, Without additional parts of the provision of 
any external parts, a Substantial amount of re 
Sistance may be provided in the movable branch 
ing path of the potentiometer itself and at the 
same time a potenticimeter is provided in which 
Variation of the movable path gives rise to a 
diminished amount of noise. 
One form of potentiometer of this invention 

is illustrated in Fig. 1, wherein a principal re 
Sistance element, i3 is ShOWI) in Section. Element 
3 is provided with fixed electrical contacts 4, 

furnishing electrical access to the fixed electrical 
path of the potentiometer. Laterally displaced 
an appreciable distance fl'On the direct electrical 
path, indicated roughly by the dot-and-dash line 
i5, is a contact Surface 6. Arranged for con 
tact with Surface f6 is the Sliding shoe T mount 
ed. On Shaft 8 against Which contact brush and 
terminal 9 bears. The electrical paths from shoe 
il to contactS are roughly indicated by dot 
and-dash lines 20 and 2. As stated above, sur 
face 6 is laterally displaced from line i5 and is 
displaced a Sufficient amount So that the resist 
ances measured along the lines 2G and 2 in Sum 
mation exceed the resistance measured along the 
line f3 by a substantial amount, as defined above, 
So that Substantial resistance is effectively in the 
branch path between the part 7 on the one hand 
and the fixed contacts 3 on the other hand. In 
a potentionaster SO constructed the effective elec 
trical paths inay be roughly indicated, as shown 
by the conventional Zig-Zag resistance symbol 
ShoWin in Fig. 1, in Which the resistance of the 
branching in OVagle path of the potentiometer is 
represented by the Zig-Zag line 22. 
When the potentiometer of the form shown in 

Fig. 1 is inserted in place of the potentiometer 
R- of Fig. 3, an external resistor in the place 
of R may be dispensed with and frequency dis 
Crimination nevertheless obtained through the 
inherent function of the potentiometer of this 
invention, represented diagrammatically by the 
Zig-Zag line 22 of Fig. 1. Of course, a similar re 
Sult is obtained in any other equivalent appli 
cation in a radio or other circuit. 
In Fig. 2 is ShoWn another form of the poten 

tioneter of this invention. In this form a prin 
cipal resistor element 23 is provided to which 
there is secured, in electrical contact therewith, 
fixed contacts 24. Upon the upper surface of 
element 23 there is deposited, in electrical contact 
thereWith, a thin layer of high resistance mate 
rial 25, having on its upper Surface the contacting 
Surface 26 over which sliding contact shoe 27 
travels. Contact shoe 2 is connected, as de 
Scribed in connection. With the other forms of this 
invention, to shaft 28, which is in electrical con 
tact With brush and terminal 29. 

High resistance layer 25 is composed of appro 
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2,301,884 
priate material and provided with such thickness 
that the resistance between contact shoe 2 and 
element 23 is of a Substantial amount, as defined 
above, said resistance being effectively between 
the part 27 on the one hand and the fixed con 
tacts 24 on the other hand. In a potentiometer 
so constructed, the movable branching electrical 
path inherently possesses that type of resistance 
which in Fig. 3 is indicated by the resistor R, and, 
upon Substitution of the potentiometer shown in 
Fig. 2 for the potentiometer R- in Fig. 3, an ex 
ternal lesistor in the place Of R may be dispensed 
with. 

In the case of either potentiometer shown in 
Figs, 1 or 2, the noise-producing, or transient 
producing, effect upon movement of the contact 
Shoe, due to discontinuity or nonhomogeneity of 
the resistance material contained in the principal 
resistor is largely eliminated by reason of the 
bridging effect of the large Side branch resistance 
of the advantages of all forms of the potentiom 
eters of this invention, beside its high resistance 
properties, include as a distinct advantage an en 
hanced quietness of operation upon movement of 
the novable contact. 
What I claim as my invention is: 
1. In a potentiometer, a pair of spaced fixed 

Contacts, a body of l'esistance material interposed 
ioetween and in eiectrical contact with said fixed 
contacts to provide a principal electrical path be 
tWeen Said contacts, said body having a contact 
face adapted to be engaged by a movable con 
tactor, Said contact face being disposed in the 
direction of and alongside of said principal elec 
trical path and laterally displaced therefrom, a 
movable contactOr adapted to move relative to 
Said contact face in electrical contact therewith, 
the contact area between Said contact face and 
Said contactOr having an extent in the direction 
Of movement of Said contactor Which is a minor 
fraction of the Space between said spaced fixed 
ContactS, the eXtent of the lateral displacement 
of Said contact face from said principal electrical 
path being of Sufficient magnitude to provide in 
Conjunction with the resistivity of the parts of 
the body of resistance material disposed between 
Said principal electrical path and said contact 
face, a resistance between said principal electri 
cal path and Said movable contactor in all posi 
tions thereof in a direction transverse to said 
principal electrical path, which is substantially 
in exceSS of resistance incidental to contact be 
tWeen Said contactor and Said contact face. 

2. In a potentiometer, a pair of spaced fixed 
contacts, a body of resistance material interposed 
between and in a electrical contact with said fixed 
contacts to provide a principal electrical path be 
tween Said contacts, said body having a contact 
face adapted to be engaged by a movable con 
tactor, Said Contact face being disposed in the 
direction of and alongside of said principal elec 
trical path and laterally displaced therefrom, a 
illOvable contactor adapted to move relative to 
Said contact face in electrical contact therewith, 
the contact area between said contact face and 
Said contactor having an extent in the direction 
of movement of Said contactor which is a minor 
fraction of the Space between said spaced fixed 
contacts, the extent of the lateral displacement 
of Said contact face from said principal electri 
cal path being of Sufficient magnitude to provide 
in conjunction with the resistivity of the parts 
of the body of resistance material disposed be 
tween Said principal electrical path and said con 
tact face, a resistance in excess of 1,000 ohms 
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between said principal electrical path and said 
movable contactor in all positions thereof in a 
direction transverse to said principal electrical 
path. 

3. In a potentiometer suitable for use in elec 
tron tube or other high frequency circuits, the 
combination comprising a body of resistance ma 
terial forming a resistance element, fixed con 
tacts applied thereto for establishment of an 
electrical path therethrough, a contact Surface 
on said resistance body, a movable contactor mov 
able over said contact surface While making 
contact therewith, said contact surface being dis 
placed from the electrical path between said fixed 
contacts a distance Such that the sum of resist 
ances measured between any point on Said Sur 
face and said fixed contacts exceeds the resist 
ance measured between said fixed contacts by an 
amount substantially in excess of the resistance 
incidental to contact resistance between Said 
novable contactor and said contact surface. 

4. In a potentionineter suitable for use in elec 
tron tube or other high frequency circuits, the 
coimbination comprising a body of resistance ma 
terial forming a resistance element, fixed contacts 
applied thereto for establishment of an electri 
cal path therethrough, a layer on said resistance 
element and in electrical contact thereWith and 
exposing a contact Surface, said layer being con 
posed of a resistance material and being of Such 
thickness and resistivity that the resistance 
thereof measured between a point on Said con 
tact surface and the body of said contact surface 
is of a Substantial amount, and a movable con 
tact novable over said contact surface While mak 
ing contact therewith. 

5. In a potentioneter, the combination of a 
resistance element having plural layers of resist 
ance material with the upper layer of high re 
sistance and provided with a contacting Surface 
and a lower layer, contact terminals disposed at 
opposite ends of the lower layer to establish a 
fixed electrical path therethrough, a movable 
contactor arranged to engage said contacting 
surface and for movement along and in contact 
With said Surface to different positions relative to 
said terminals, the total resistance of said layers 
between said terminals in any position of Said 
contactor relative to Said terminals being of a 
Substantial amount. 

6. In a potentiometer, a pair of Spaced fixed 
contacts, a body of resistance material inter 
posed between and in electrical contact with said 
fixed contacts to provide a principal electrical 
path between said contacts, Said body having a 
contact face adapted to be engaged by a movable 
contactor, said contact face being disposed in the 
direction of and alongside of said principal elec 
trical path and laterally displaced therefrom, a 
novable contactor adapted to move relative to 
said contact face in electrical contact therewith, 
the contact area between said contact face and 
said contactor having an extent in the direction 
of movement of said contactor which is a minor 
fraction of the space between said spaced fixed 
contacts, the extent of the lateral displacement 
of Said contact face from said principal electri 
cal path being of sufficient magnitude to provide 
in conjunction with the resistivity of the parts of 
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3 
the body of resistance material disposed between 
said principal electrical path and said contact 
face, a resistance in excess of 30,000 ohms be 
tween said principal electrical path and Said mov 
able contactor in all positions thereof in a direc 
tion transverse to said principal electrical path. 

7. In a potentiometer, a pair of spaced fixed 
contacts, a body of resistance material interpOSed 
between and in electrical contact with Said fixed 
contacts to provide a principal electrical path 
between said contacts, Said body having a contact 
face adapted to be engaged by a movable con 
tactor, said contact face being disposed in the 
direction of and alongside of Said principal elec 
trical path and laterally displaced therefrom, a 
novable contactor adapted to move relative to 
said contact face in electrical contact therewith, 
the contact area between said contact face and 
Said contactor having an extent in the direction of 
movement of Said contactor Which is a minor fraC 
tion of the space between said spaced fixed con 
tacts, the extent of the lateral displacement of 
said contact face from said principal electrical 
path being of Sufficient magnitude to provide in 
conjunction with the resistivity of the parts of the 
body of resistance material disposed between said 
principal electrical path and said contact face, a 
resistance in the neighborhood of 1,000,000 ohms 
between said principal electrical path and said 
movable contactor in all positions thereof in a 
direction transverse to said principal electrical 
path. 

8. In a potentiometer, a pair of spaced fixed 
contacts, a body resistance material interposed 
between and in electrical contact with said fixed 
contacts to provide a principal electrical path 
between said contacts, said body having a con 
tact face adapted to be engaged by a movable 
contactor, Said contact face being disposed in the 
direction of and along side of said principal elec 
trical path and laterally displaced therefrom, a 
movable contactor adapted to move relative to 
said contact face in electrical contact therewith, 
the contact area between said contact face and 
Said contactOr having an extent in the direction 
of movement of Said contactor which is a minor 
fraction of the Space between said spaced fixed 
contacts, the extent of the lateral displacement 
Of Said contact face from said principal electri 
cal path being of sufficient magnitude to provide 
in conjunction with the resistivity of the parts 
of the body of resistance material disposed be 
tween said principal electrical path and said 
contact face, a resistance between said principal 
electrical path and said movable contactor in all 
positions thereof in a direction transverse to said 
principal electrical path, which is substantially in 
eXcess of resistance incidental to contact resist 
ance between said contactor and said contact 
face, whereby oscillating current flowing from 
Said principal electrical path through said mov 
able contactor and bypassing from said movable 
ContactOr to Said fixed contacts by reason of the 
capacitative relationship therebetween encoun 

5 ter's a predetermined resistance of Substantial 
amount between said principal electrical path 
and Said movable contactor. 

DANIEL S. W. KELLY. 


