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VARABLE RESISTANCE, 
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To all whom it may concern: 
Be it known that I, CLARENCE. E. MoUNT 

FoRD, a subject of the King of Great Britain, 
residing at Brooklyn, county of Kings, and 
State of New York, have invented certain 
new and useful Improvements in Variable 
Resistances, of which the following is a 
specification. 
The principal object of this invention is 

to provide a new and improved construc 
tion of great simplicity for an electrical 
resistance by means of which the value of 
the resistance interposed in a circuit may 
be varied as desired within certain prede 
termined limits. 
Another object is to provide a construc 

tion of a variable resistance device especial 
ly adapted for high resistances such as are 
commonly used for grid leaks in connec 
tion with a radio receiving set. 
A further object is to provide a variable 

resistance in which the variation of the re 
sistance is obtained by a sliding contact 
which may be slid along the conductor of low conductivity forming the resistance 
element and which is so constructed as to 
present a varying cross sectional area lon 
gitudinally thereof. 
For the accomplishment of these and such 

further objects as will hereinafter be ap 
parent to those skilled in the art to which 
this appertains, the invention consists in the 
construction, combination and arrangement 
of parts herein specifically described and 
illustrated in the accompanying drawings, 
wherein is shown a preferred embodiment 
of the invention, but it is to be understood 
that changes, variations and modifications 
may be resorted to which fall within the 
scope of the claims hereunto appended. 
In the drawings, forming a portion of 

this specification: 
Fig. 1 is an enlarged longitudinal section 

through a grid leak embodying my inven 
tion. 

Figs. 2 and 3 are cross sections on the 
lines 2-2 and 3-3 respectively of Fig. 1. 

Fig. 4 is a greatly enlarged sectional de 
tail showing the construction of the re 
sistance element, and . . . Fig. 5 is a perspective showing the re 

sistance element in its curved form 
stantially in actual size) 
clearly its construction. 

Referring to Fig. 1 of the drawing, the 
numeral 10 indicates a suitable base mem 
ber or support to which are secured a pair 
of knee brackets or uprights 11, each of 
which has projecting through its horizontal 
portion a binding post provided with a 
knurled thumb nut 12 serving to secure the 
wire terminals 13 to the bracket. This con. 
struction is the common and well known 
construction of these supports and forms 
no part of the present invention. Each of 
the uprights is constructed of spring metal 
and is provided with an aperture 14 in 
which is adapted to be received the tapered 
metal contacts of the resistance element or 
grid leak designated generally by the nu 
meral 16. It is the common practice in the 
radio art to construct these grid leaks so 
as to provide a high resistance of predeter 
mined value and to use a plurality of such 
grid leaks ranging in value from A or A. 
megohm to from 5 to 8 megohms so that 
when it is desired to vary the value of the 
resistance interposed in the circuit, it be 
comes necessary to remove a grid leak and 
substitute another of the required resist 

Ce 

According to my invention, an outer tube 
17 of any suitable insulating material has 
secured thereto the hollow metal ends or 
contacts 18 and 19 each of which has its 
outer end tapered to form a cone shaped 
portion and its inner end of cylindrical con 
figuration proportioned to snugly engage 
the outer circumference of the tube 17. A 
small metallic washer 20 provided with a 
central aperture 21 is mounted within the 
contact 19 and is held thereby against the 
end of tube 17. . - 
The contact 19 is provided with a central 

aperture 22 in axial alignment with the aper 
ture 21, the walls of these apertures forming 
supporting bearings for a sliding contact 23. 
the outer end of which has detachably secured 
thereto as by the threads 24, an actuating 
handle 25 of suitable insulating material. 
The diameter of this handle 25 is prefer 

(sub 
to illustrate more 

ably less than the apertures 14 in the up 
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rights 11 So that the resistance device may 
be readily mounted upon the support by 
passing the handle 25 through the aperture 
thereby avoiding the necessity of removing 
the handle. 
The sliding contact 23 is of spring metal 

and has its inner end separated to provide 
a fork 26 the extremities of the branches 
of which are widened and curved trans 
versely to substantially the curvature of the 
inner circumference of the tube 17, so as 
to form a pair of contacts 27. 
surface of these contacts are highly polished 
So as to slide readily upon a coating 28 of 
a relatively low conductivity which is ap 
plied to a backing 29 of suitable insulating 
material such as paper. The coating 28 as 
clearly shown in the enlarged showing of 
Fig. 4 is applied to the backing in a layer 
the thickness of which increases uniformly 
from a point adjacent the contact 19 to the 
other end of the backing adjacent the con 
tact 18. The backing 29 is uncoated for 
a distance from the contact 19 substantial 
ly equal to the cylindrical portion of the 
contact so as to prevent the current being 
communicated to the coating from the 
washer 20. 
A small cylindrical plug 30 preferably of 

cork and of suitable dimensions to fit tightly 
within the tube 17 is inserted into the tube 
at the end adjacent contact 18 and serves to 
hold the backing 29 in position within the 
tube and to insure contact between the coat 
ing and a small flat strip 31 of metal which 
is bent into a U shape about the edge of the 
tube 17 to connect the coating with the con 
tact 18, the cylindrical portion of the con 
tact also serving with the plug 30 to hold 
the strip 31 securely in position. 
I prefer to construct the sliding contact 23 

of a pair of separate pieces but it is obvious 
that it could be formed of a single narrow 
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strip bent at its center to form two juxta 
posed lengths or of a solid piece having its 
inner end split to provide the forked inner 
end. It will be noted that each of the strips 
forming the sliding contact are provided ad 
jacent the forked end with a widened part 
in the form of a pair of laterally extending 
lugs 32, which are adapted to engage the 
Washer 20 to limit the outward movement 
of the rod. 

Fig. 5 illustrates the manner in which the 
coated backing forming the resistance ele 
ment is curled into a cylindrical shape to 
fit within the tube 17, the width of the back 
ing being substantially equal to the inner 
circumference of the tube. The coating has 
been shown as applied to both sides of the 
backing so that the backing may be reversed 
to use the outer side should the coating of 
the inner side be damaged by the action of 
the sliding contact. 
While f have shown the invention as ap 
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plied to a grid leak, it will be obvious that 
the principles thereof are applicable to any 
form of a resistance device. In the preferred 
form the coating is arranged to furnish re 
sistances varying from A of a megohm at 
its thicker end to 5 megohm at its thinner 
end but obviously the value of the limits of 
the resistance element may be varied as de 
sired, likewise the dimensions and shape of 
the device may also be considerably altered 
or varied without departing from the prin 
ciples or spirit of the invention. 
The operation of the device will be readily 

understood, it being a well known principle 
of electricity that the resistance offered by a 
conductor varies inversely as the cross sec 
tional area and directly as the length of the 
conductor. Therefore, when the sliding con 
tact is in the position shown in Fig. 1, the 
current passing between the wire terminals 
13 and uprights 14, will travel from the 
contact 19, along sliding contact 23 to the 
extremities 27 thereof, from which it will 
pass to the coating 28 and be conducted from 
the coating to the contact 18 by means of the 
metal strip 31. By moving the sliding con 
tact to the right of Fig. 1, the length of the 
path of the current along the coating is in 
creased and at the same time due to the differ 
ence in the thickness of the coating the effec 
tive cross sectional area thereof is decreased, 
the coating offering its maximum resistance 
when the sliding contact. 23 is fully with 
drawn from the tube in the position shown 
in Fig. 3 and its minimum resistance when 
in its innermost position. 
For high resistances such as grid leaks 

the variation of the resistance due to the 
changes in the length of the path of the 
current through the conductor is practically 
negligible in proportion to the variations of 
the resistance caused by the variation of the 
croSS Sectional area or the thickness of the 
coating, hence the length of the device may 
be considerably altered without materially 
changing the limits of the instrument. 

It will be obvious that the resistance ele 
ment could be made the sliding member and 
the contact 23 the stationary element if de 
sired. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent, is:- 

1. In a variable resistance, an outer tube 
of insulated material, a pair of contacts se 
cured to said tube, and means to vary the 
resistance to an electrical current passing 
between said contacts, comprising a conduc 
tor of varying cross sectional area in circuit 
with one of said contacts and a second con 
ductor in circuit with the other of said con 
tacts, said second conductor having a con 
tact in resilient engagement with said first 
named conductor and one of said conductors 
being relatively movable longitudinally of 
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E. other of said conductors and said outer 
tube. 

2. In a variable resistance, an outer tube 
of insulated material, a pair of contacts se 
cured to the ends of said tube, and means 
to vary the resistance to an electrical current 
passing between said contacts comprising a 
conductor, consisting of a backing of insu 
lating material having a coating of conduct 
ing material of varying thickness longitudi 
nally of said backing, said coating being 
connected to one of said contacts and a con 
ductor in contacting relation with the other 
of said contacts, said conductor having a 
contact in resilient engagement with said coating, said backing with said coating, and 
one of said conductors being relatively mov 
able longitudinally of each other. 

3. In a variable resistance, an outer tube 
of insulated material, a pair of contacts se 
cured to the ends of said tube, and means to 
vary the resistance to an electrical current 
passing between said contacts, comprising a 
conductor of varying cross sectional area. 
fixed within said tube, means for connecting 
said conductor to one of said contacts, and 
means for connecting said conductor to the 
other of said contacts comprising a sliding 
contact in engagement with said other con 
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tact and in resilient engagement with said 
conductor. 

4. In a variable resistance, an outer tube 
of insulated material, a pair of contacts se 
cured to the ends of said tube, and means 
to vary the resistance to an electrical current 
passing between said contacts, comprising a 
conductor consisting of a backing of insulat 
ing material secured within said tube, and having a coating of conducting material ap 
plied thereto, said coating being of uniform 
iy varying thickness longitudinally of said 
tube, means to connect the thicker end of 
said coating to one of said contacts, and a 
second conductor slidable longitudinally of 
said tube and having a contact in resilient 
engagement with said coating, said slidable 
conductor being in contacting engagement 
with the other of said first named contacts. 

5. In a variable resistance, an outer tube 
of insulated material, a pair of contacts se 
cured to the ends of said tube, and means to 
vary the resistance to an electrical current 
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passing between said contacts, comprising a 
conductor consisting of a backing of insulat 
ing material, secured within said tube, and having a coating of conducting material ap 
plied thereto, said coating being of uniforn 
ly varying thickness longitudinally of said 
tube, means to connect the thicker end of 
said coating to one of said contacts, and a 
second conductor slidable longitudinally of 
said tube and having a contact in resilient 
engagement with said coating, said slidable 
conductor being in contacting engagement 
with the other of said first named contacts, 

and means to limit the movement of said 
second conductor outwardly of said tube. 

6. In a variable resistance, an outer tube 
of insulating material, a pair of electrical 
contacts mounted upon the ends of said tube, 
a conductor of low conductivity and vary 
ing cross sectional area enclosed within said 
tube and a conductor of greater conductiv 
ity slidably mounted for movement longi 
tudinally of said tube on one of said contacts 
and extending within said tube to contact 
with said first mentioned conductor. 

7. In a variable resistance, an outer tube 
of insulated material, a pair of contacts se 
cured to the ends of said tube, and means 
to vary the resistance to an electrical current 
passing between said contacts, comprising a 
conductor consisting of a backing of insulat 
ing material, secured within said tube, and having a coating of conducting material ap 
plied thereto, said coating being of uniform 
ly varying thickness longitudinally of said 
tube, means to connect the thicker end of 
said coating to one of said contacts, and a 
conductor slidable longitudinally of said 
tube and having a contact in resilient en 
gagement with said coating, said slidable 
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conductor being in contacting engagement 
with the other of said first named contacts 
and means within said tube provided with 
a bearing to support said second conductor. 

8. In a variable resistance, an outer tube 
of insulated material, a pair of contacts se 
cured to the ends of said tube, and means to 
vary the resistance to an electrical current 
passing between said contacts, comprising a 
conductor consisting of a backing of insulat 
ing material mounted within said tube and having a coating of conducting material ap 
E. thereto, said coating bein of uni 
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ormly varying thickness longitudinally of 
said tube, a metal strip contacting with one 
of said contacts and said coating, means to 
hold said metal strip in engagement with 
said coating and to retain said backing in 
position within said tube, and a second con 
ductor slidable longitudinally of said tube 
and having a contact in resilient engage 
ment with said coating and said slidable con 
ductor being in contacting engagement with 
the other of said first named contacts. 

9. In a variable resistance, an outer tube 
of insulated material, a pair of contacts se 
cured to the ends of said tube, and means to 
vary the resistance to an electrical current 
passing between said contacts, comprising a 
conductor, of varying cross sectional area, in 
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circuit with one of said contacts, and a sect 
ond conductor in circuit with the other of 
said contacts, said second conductor havin 
a contact in resilient engagement with sai 
first named conductor and one of said con 
ductors being relatively movable longitudi 
nally of the other of said conductors and 
said outer tube, and said movable conductor 30 
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having detachably secured thereto an actuat 
ing handle of insulating material. 

10. In a variable resistance, an outer tube 
of insulating material, a pair of electrical 
contacts mounted upon the ends of said tube, 
a tubular conductor of low conductivity en 
closed within said outer tube, and a conduc 

tor of greater conductivity mounted on one 
of said contacts for longitudinal movement 
within said tube and capable of contact with 10 
said tubular conductor. 

In testimony whereof I have affixed my 
signature. 

CLARENCE E. MOUNTFORD. 


