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CONTRO DEVICE 
Newton C. Schellenger, Elkhart, a.d., assignaG), 
to Chicago Telephone Supply Co., Ekibart, 
Ind., a corporation of Indiana, 

Application October 2, 1933, Serial No. 692,665 
9 (Ciaims. 

This invention relates to control devices fox 
electric circuits and particularly to variable re 
sistance units for use in radio sets. 

Miore particularly the invention relates to 2. 
variable resistance device adapted for connec 
tion in a volume control circuit and including a 
resistance element provided with terminals for 
connecting the resistance element in the circuit, 
and a contactor connected to the circuit, and air 
ranged to SWeep over the surface of the resist 
ance element in contact therewith or varying 
the effective resistance of the circuit. 

In certain circuits, for example radio set cir 
cuits, and especially radio circuits of the “high 
gair' type, it is important that the variabie 'e- 
sista, Rice devices be so constructed that a smootta, 
continuous variation of effective resistance inay 
be accomplished by the movement of the contac 
to over the surface of the resistance elemert. 
Heretofore, it has been found difficult to con 
struct, a variable resistance device or rheostat 
wherein the variation in effective resistance 
could be effected smoothly. The devices of the 
prior art are subject to the disadvantages the 
undesired voltage changes are introduced: 38, :23 
Vol.22ae control device owing to unintended sudia 
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die2 variations in resistance occurring as the 
contactor is moved over the surface of the re 
sistance element. Such undesired variations in 
Voi2ge in the Voluine control circuit, are ampli 
fied. and reach the reproducer circuit, as Eela 
tively high voltage variations and consequently 
cause loud and undesirables noises in the regro-. 
duce?". - 

I have found that, such undesired voltage vazi 
ations are the result, of a plurality of causes out 
principally are due to the nature of the contact, 
between the contactor and the resistance ee 
negli. As is Wei known, the surface of any ina 
terial, irrespective of how smooth it, nay appeal, 
is nore or less rougi and it is impossible, as a, 
practical matter, to make any two straces ac 
ally contiguous except at a few spaced points. 
When the contactor of a rineosta, is piace in 
contact With the Surface of the resistance ee. 
ment, the surfaces touch at out 2, fev7 spaced 
points, and especially in volume cont!"o control 
units wherein the contact area, of the coaco is 
usually of relatively Small size. 
As the contactor is moved over tie Surface O 

the resistance element, various points on the 
two surfaces are brought into autulai contact 
and then separated and the point cf contact 
shifts relatively to a fixed point on the contactor. 
Since these points of intermittent contact, 2.e 

the surface of the COYaactor. 

(CE. 20-55) 
O2 different portions of the active surface of 
the contactor with respect to any fixed point on 
the contactor, and since, in the usual type of con 
tactor the active area, has appreciable length in 
s, direction longitudinally of the direction of 
Irovement of the ContactOR toward and away from 
the terraiaai or terminais, it will be apparent 
that, as the contactOS is noved and mutual cons 
tact is successively made and broken between 
the surfaces, at spaced points thereon, the dis 
Gance between Such points O contact and the 
terminai o terriniraas WiFi vary in a manner dif 
ferent; that the distance from a fixed point, on 

In other words, 
winer the contactor is noved, the effective point 
Of contact shifts neare: o ox fartner away frong. 
She terraia or eania as it. 8, rathe 20 in. 
accordance with the govement of a fixed poia, 
Osh he contactOS' relatively to the eirning: 0. 
terminals and hence Eag effective length of the 
resistance eleineia, contected in circuit with the 
contactOS and consequently, the effective Sea 
sistance does not, Way in a ccordance With the 
position of the coxactor relative the terrainai 
or terminals. The effective resistance will ill 
crease or decrease exiatically and in jungs and 
Sais Wi2; result, in undesia.ole distraces at Eas 
Reprodu:35. 
A file reven Yess in variation of effeciv 

gesistance results iroir. Ine "stubing” or “actic 
irag' o? e COIC&acto as it is Eroved. Over the S32'- 
ages CE the Sesistance (elegret. As is Wife; 
Ex22OW, Waeg, a, resiliently supported aern c.33 is 
pushed along e, suraca with which it has pres 
Suze engagenera, Elaege is a tendency, especialiy 
if one oz oth of the Surfaces is slightly Olga, 
of the Iroving here to Stop internitely 
due to Sarictional Sesistance and then Suddenly 
jung forward. C. vivil be seen that if this is 
permitted to occi. i. 2, volurne controi device, 
he effective engi of the resistance element will 
vary er'stically and Andesirabie variations in 
Voltage Wii: be produced with the consequent un 
desirable disturoances in the radio circuit, and 
objectionable hoises at the reproduces". . 
One of the objects of ray invention is the pro 

Vision, i.e. an electric control device, of a variable 
resistance device wherein the effective resistance 
of the device may be adjustably varied in a gre 
determined mannex without irregularities and 
without the introduction of uncontrollable and 
undesirable variations in effective resista,Ence. 
Another object of the invention is the provision. 

of a variable resistance device which will be 
strong and rugged, compact and efficient and 
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which will be inexpensive to and practicable of 
manufacture. 
Another object of the invention is the provision, 

in a variable resistance device of the type hav 
ing an arcuate resistance element and a contactor 
actuated by an arm for movement over the Sur 
face of the resistance element, of a novel type 
contactor and a novel supporting and actuating 
mechanism therefor. 
Another object of the invention is the provision, 

in a variable resistance device, of a novel re 
sistance element which has great durability and 
which will not change materially in electrical 
characteristics throughout a long period of use 
even though subjected to adverse conditions 
such as heating, moisture, vibration and the like. 
Other objects of the invention will appear from 

the following description taken in connection with 
the accompanying drawings, wherein: 

Fig. 1 is a side elevational view partly in cross 
section showing, by way of illustration, a con 
bined switch and variable resistance device en 
bodying the invention; 

Fig. 2 is an end elevational view of the variable 
resistance device with the casing member re 
moved; 

Fig. 3 is a top plan view of the variable resist 
ance device, with one portion of the casing re 
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moved and portions of the parts broken away 
to show the construction; 

Fig. 4 is an exploded view of the rheostat por 
tion of the device, the switch and its housing 
being omitted; 

Fig. 5 is an enlarged fragmentary side eleva 
tional view, partly in cross-section, showing cer 
tain details of construction; 

Figs. 6, 7, and 8 are enlarged -diagrammatic 
fragmentary views, with certain proportions ex 
aggerated, illustrating the operation of a portion 
of the device; 

Fig. 9 is a top plan view showing the base 
member with one terminal in position; and 

Fig. 10 is a fragmentary enlarged view, partly 
in cross-section, showing a portion of the resist 
ance element. 

In Fig. 1 is shown a combined rheostat and 
switch device consisting of a rheostat unit in 
cluding metallic cup-like casing member 2 and a 
switch unit 3 including a cup-like casing men 
ber 4 formed of insulating material and secured 
to the outside of the rheostat casing member 2. 
The rheostat with the casing member 2 re 

moved is shown in Figs. 2 and 3 and comprises a 
disc-like base member 5 formed of insulating ma 
terial and having thereon a flat annular coating 
of carbonaceous coating material, the top surface 
portion of the base member 5 thus constituting 
a resistance element 6. Two terminal members 
, 8 are locked by means of integral, laterally 
extending wing portions, in slots 9, 10 formed in 
a laterally projecting portion f of the base mem 
ber 5 and are secured to the base 5 by rivets 2, 
3, which latter constitute electrical connections 

between the terminal members 7, 8 and the end 
portions of the resistance coating 6, respectively. 
A third terminal member f is disposed between 

the other terminal members 7, 8, and is likewise 
locked in a slot 5 and is secured to the base 
member 5 by a rivet 16, the rivet B passing 
through a perforation 7 in a laterally projecting 
portion 8 of an annular current collector 9, 
disposed on the same side of the base 5; as the 
resistance coating 6. 
The base member 5 is provided with an axdal 

perforation 20 through which extends a cylindri 
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cal bushing 2 having on one end a shoulder 22 
lying against the base 5, the edge of the shoulder 
22 being knurled to provide a series of teeth 23 
which bite into the base member 5 to secure the 
bushing 2 against rotation in the base member 
5; this bushing has at its other end a threaded 
extension 24 to receive a mounting nut (not 
shown); the bushing 2 is secured to the base 
member 5 by a friction washer 25 which latter 
is locked on the bushing 2 by peening or Swaging 
an edge of the bushing against the washer 25. 
The shoulder 22 of the bushing 2 projects from 
the base member 5 to provide a raised seat for the 
current collector 9 which latter is axially alined 
with the bushing 2 and insulated therefrom by 
an insulating washer 26. The current collector 
9 has an opening considerably larger than the 
diameter of a shaft 29 and is positioned about 
the shaft and prevented from contacting the 
same by a pair of ears 27, 28 which engage the 
periphery of washer 26. The washer 26 is pro 
vided with an opening to fit snugly about the 
shaft. 
The shaft 29 is journaled in the bushing 2 

and has a flattened end portion 30 carrying a 
flat plate-like actuator 3 formed of insulating 
material and seated against the shoulder formed 
by the flattened portion 30 of the shaft 29. A 
washer 2 against which the end 30 of the shaft 
29 is riveted, clamps the actuator 3 against the 
shoulder. The actuator if lies in a plane parallel 
to the plane of the base member 5 and spaced 
therefrom. Extending from the actuator 3 and 
parallel to the axis of the shaft 29 is a metallic 
pin 33 positioned to engage a switch actuating 
cam 4 constituting a portion of the switch 
unit 3. 

Disposed in contact with the resistance element 
6, and arranged to sweep over the surface there 
of, is a contactor 35 formed of a thin strip of 
metal and having a curved portion 36, the bottom 
surface of this portion being thereby adapted to 
make line contact with the surface of the resist 
ance element 6, which line extends radially of the 
resistance element 6, and transversely of the di 
rection of movement of the contactor 35 on the 
resistance element 6. A pair of oppositely dis 
posed ears 37, 38 extends from the side edges of 
the curved portion 36 of the contactor 35. The 
end portions of the ears are straight and are bent 
inwardly and formed with right angle bends 
whereby the extreme end portions lie in a plane 
substantially parallel to the plane of the actuator 
member 3 and the portions adjacent the extreme 
end portions lie substantially in parallel planes 
at right angles to said extreme end portions. The 
end portions of the ears 37, 38 are bent around a 
neck 39 of the actuator formed by oppositely dis 
posed slots 40, 4, and are positioned to be en 
gaged alternately thereby to pull or draw the con 
tactor from a point spaced in advance of the line 
of contact between contactor and resistance ele 
ment. 
A conductor 42 formed of spring material and 

having an annular form, with an arm 43 extend 
ing laterally therefrom is disposed with the axis 
of its annular portion allined with the axis of 
the annular portion of the current collector 9 
and the arm 43 extending to the contactor 35, 
the extreme end of the arm 43 being bent at right 
angles to the principal portion thereof. The end 
edge of the arm 43 is arcuate and bears upon the 
top surface of the contactor 35 to press the latter 
into firm contact with the resistance element 6. 
The conductor 42 is positioned by a pair of ears 

O 

5 

20 

25 

30 

35 

40 

50 

60 

70 

P 



0 

5 

20 

25 

30 

35 

40 

45 

2,iii,809 
44, 45 bent up from diametrically spaced points 
On the annular portion and entering suitably 
positioned notches 46, 47 formed in the actuator. 
A warped spring washer 48 having notched, 

radially projecting ears 49, 50 is interposed be 
tween the actuator 3 and the conductor 42 for 
pressing the latter against the current collector 
9 and is positioned by the ears 44, 45 of the 
conductor 42 which extend through the notched 
ears 49, 50 in the washer 48. The shaft 29 is 
held in the bushing 2 f by a split washer 5 en 
gaging a peripheral slot 52 formed in the shaft 29 
and is spaced from the end of the bushing 2 by 
a thrust washer 53. 
The arm 43 of the conductor 42 and the annular 

portion adjacent the arm 43 are offset from the 
plane of the remainder of the annular portion 
which raises the juncture of the arm 43 and annu 
lar portion out of contact with the collector A9 
thereby giving the arm a greater free length; 
thus increasing its range of spring movement, 
and making. the pressure it will exert upon tic 
contactor 35 less critical of adjustment. 
The rheostat member is assembled in the case 

ing member 2, the side wall of which supports as 
insulating strip 54, the base member 5 constitut 
ing with the casing member 2 a rheostat housing. 
The Switch unit 3 is suitably mounted in the end 
wall of the casing member 2, the Switch actuating 
cam 34 extending through a perforation 55 in the 
end wall of the casing and lying in the path of 
movement of the pin 33. 
The manner of employing and the operation of 

the device is as follows: 
The rheostat unit may be connected as a voii. 

age divider, in which case the side terminalist, 3 
and the center terminai 4 are connected to the 
circuit conductors (not shown). If the rheostal, 
unit f is to be employed as a single rheostat, Qaly 
one of the side terminals (7, for example) and the 
center terminal 4 are connected to the proper 
circuit conductors (not shown). 
The effective resistance connected in the c 

cuit is adjustably varied by rotating the shaft 28, 
which, through the agency of the actuator 33 
and conductor 42, pulls or draws the contactor 35 
along the surface of the resistance coating E &O 8, 
position wherein there will be connected between 

55 

the contactor 35 and the terminal a length of 
the resistance element 6 corresponding to the de 
sired resistance whereby the desired as noun, O3. 
resistance is connected between the terminal 
and the contactor 35. 
The electric circuit may be traced from the side 

terminal through the resistance element 6 to the 
contactor 35, from the contactor 35 through the 
conductor 2 to the current collector 9 and 
through the latter and its securing rivet 6 to the 
center terminai 6. If the rheostas, is coin 
nected as a voltage divider, there is, is addition, a 
circuit from one side terminal (, for example) to 
the other through the resistance elemer. 

In Fig. 6 is shown certain of the parts in the 
positions which they assume, during the rotatio 
of the shaft 29 in a counter-clockwise direction, 
(as viewed in Fig. 3). It will be seen that the 
actuator 3 bears against the leading ear 36 of the 
contactor 35 to exert a dragging action upon the 
contactor 35, drawing the latter over the surface 
of the resistance element 6. The contactOS 35, 
which is driven by the neck portion 39 of the ac 
tuator 3 engaging the upstanding ears 3, 36 Cf 
the contactor, assumes the position shown in Fig. 
6. In this position, the plane (A-A), which in 
cludes the center-line of curved portion 35 of the 

3 
contactor 35 intersects the top surface of this 
portion of the contactor 35 at a point (a) lying 
between the point of contact (b) of the conductor 
42 with the top surface of the contactor 35, and 
the point of intersection (c) between the top sur 
face of the contactor 35 and the plane (C-C) 
which plane passes through the point (c') where 
the botton surface of the contactor 35 touches 
the resistance element €. When the shaft 29 is rotated in the opposite di 
rection (clockwise, as viewed in Fig. 3), the parts 
are moved to the positions shown in Fig. 8. Dur 
ing this movement, as the actuator 36 is moved 
away from the now trailing ear 38 of the con 
tactOS 35, the conductor 42 does not move with 
the actuator 3, because of the play provided be 
tween the ears 3, 38 of the contactor 35 and 
the actuator 3A, and the conductor 42 presses 
against the top surface of the contactor 35 at a 
point (b) on the portion of the contactor 35 that 
is out of contact with the resistance element 6 and 
causes the contactor 35 to rock on the resistance 
element, 6 toward the position shown in Fig. 8. 
The fiction between the spring washer 48 and 
the actuator 36 is less than the friction between 
the conductor 42 and the current collector 9, 
Whereby he conductor 2 is not moved until the 
ears 44, 45 thereof are engaged by the edges of 
the Sotted portions of the actuator 3G. 

Prior to the time the ears 44, 45 of the conductor 
are engaged by the edges of the slotted portions 
of the actuato. 38, the neck portion 39 of the 
actuaSO 38 engages the now leading ear 3 of the 
contactOR 35 and draws the contactor 35 along 
the resistance element 6, the conductor 42 re 
Inaining statio Ray with respect to the resistance 
eleinent G, thus effecting a wiping action between 
the St. "face of the conductor 42 and the upper 
S. race of the contactor 35 to thereby clean and 
polish ae contact areas. Upon continued move 
2e2i iz & Single direction by the actuator 36, the 
ears (36, 85 of the conductor engage the edges of the 
slotted portion of the actuator 38 and the con 
&aco: 35 and conducto $2 are moved as a unit, 
the latter Servizag to Snaintain a steady pressure of 
the contactor 35 agains: the resistance element, 
6, 2Xad also serving to conduct the current from the 
Contactor 35 to the current collector SS. 

Winer, he ear's 44, 35 of the conductor G2 are 
engaged toy the notched portions of the actuator 
3G, the carts assume the positions shown in Fig. 8, 
Wherei? the actuator 3G hears against, the now 
leading eas 3 and the conductor (32 bears upon 
tie to? Surface of the contactor 35 at a point, 
pace of the center-line of the contactor 35. It 
Will be seen that the parts have the same relative 
Epositions as showy. i.). Fig. 7 except that, the posi 
tions are reversed. 

Frosia the foregoing it will be seen that this in 
vention provides a variable resistance device or 
theostat, whereir the contactor nakes line contact, 
with the resistance element in a direction trans 
Verse to the line of all ovement of the contactor. 
Such an arrangement insures that the ength of 
resistence element, connected between the coin 
tactor and the respective terminals will vary in a 
predeter nined manner as the contactor is mcved 
Over the surface of the resistance element. It, Will 
be seen that there can be no undesired variations 
in the effective length of the resistance element in g; 
circuit between the resistance element, and the 
respective terminals because there can be no ap 
preciaiole shifting along the line of movement of 
the contactor, by the point of contact between 
the Contactor and the resistance element due to 
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4. 
high and low spots in the contacting Surfaces. 
Since the line of contact extends in a direction 
normal to the direction of movement of the con 
tactor, the only shift in the effective point of con 
tact is along this line and hence no appreciable 
change in the length of effective resistance can 
take place except that due to the predetermined 
movement of the contactor. 
The conductor exerts a force to press the Con 

tactor into engagement with the resistance ele 
ment and hence a large number of points on the 
contact and lying along the line of contact with 
the resistance element are brought into engage 
ment with the resistance element. Since the con 
tactor is not rigidly fixed to the actuator and 
since the conductor bears upon only a small area. 
of the top surface of the contactor, the latter is 
free to rock laterally to accommodate itself to any 
irregularities in the surface of the resistance ele 
ment. 
Inasmuch as the conductor presses the con 

tactor firmly against the resistance element and 
the arm of the conductor has a relatively long 
free-swinging length, there is no appreciable 
tendency for the contactor to bounce, whether 
induced by the roughness of the surface of the 
resistance element or due to vibration of the 
rheostat, but a uniform pressure is maintained. 

Certain changes may be made in certain fea 
tures of the construction without affecting the op 
eration or novel advantages. For example, the 
lost motion between the conductor and the actu 
ator may be eliminated and the conductor fixed 
rigidly to the actuator. In this case, the con 
ductor will not ride up on the contactor as ex 
plained in the foregoing but will serve to press 
the contactor against the resistance element and 
will electrically connect the contactor With the 
circuit; furthermore, there will also be a wiping 
action between the conductor and the contactor 
since the conductor will be drawn across the sur 
face of the contactor as the actuator moves out to 
engage either of the angle portions of the ears of 
the contactor. 

In Figs. 9 and 10 is shown the base member 
and one of the cooperating terminals. The base 
comprises a flat disk of insulating material 5 hav 
ing perforations 56, 57, 58 extending therethrough 
to accommodate the terminal rivets 2, 3, 6. 
The perforations 56, 57 are countersunk to re 
ceive the beveled head portions of the rivets 2, 3 
whereby the tops of the head portions lie flush 
with the top surface of the base member 5. 

Before the terminals 7, 8 and f4 are assembled 
in the base member 5, the latter is shielded at the 
central and marginal portions thereof and a car 
bonaceous conducting material is sprayed on the 
top surface of the base member 5 and on the Sur 
faces of the countersunk portions of the perfora 
tions 56, 57 to deposit a conductive layer having 
an annular shape, as shown. 
The coating material comprises finely divided 

conductive particles, for example, of graphite, dis 
persed in a suitable binder. The binder is a hard, 
smooth and non-hygroscopic material which will 
not deteriorate, wear unduly, or suffer a change in 
its electrical characteristics under adverse con 
ditions of electrical use, friction, temperature, 
relative humidity or vibration and which has no 
tendency to check, peel or raise from the support 
ing member. Compositions of the vinyl resin 
group, for example, the composition commercially 
known as “Vinylite', and compositions of the ni 
trated cellulose group, such as pyroxylin are suit 
able for use as a binder. 

2,111,809 
Alternatively, the central portion only of the 

base member 5 is shielded, and the layer on the 
marginal portion of the base member 5 is scraped 
off in a Suitable manner, as with a scratch brush. 
The terminal 8 is attached by the rivet 

which is seated in the perforation 57 with its 
beveled edge pressing against the coated, counter 
sunk portion of the perforation 5 whereby good 
electrical contact is made between the head of 
the rivet 3 and the conducting material. The top 
surface of the head of the rivet 3 is only slightly 
below the surface of the resistance element 6 and 
thus a substantially uniform contact pressure is 
insured between the contactor 35 and the re 
sistance element 6 as the contactor 35 is moved 
over the surface of the resistance element and 
onto the top surface of the rivet 3. 

Alternatively, instead of the foregoing type of 
resistance element, there may be provided a re 
sistance element of the type disclosed in certain 
of my copending applications and comprising a 
strip of paper coated with the carbonaceous con 

0. 

s 

90. 

ducting material and adhesively secured to the 
base member. 

It will be understood that, in the foregoing 
and in the appended claims, the expression "line 
contact' is not to be limited to a theoretical line, 
that is, a mathematical entity having length but 
no breadth. It is obvious that such a result can 
not practically be achieved and therefore the 
expression 'line contact' is to be taken to mean 
a line of contact having no appreciable breadth 
and as near to a theoretical line as is practicable 
to produce. 
While I have shown and described the inven 

tion with particular reference to a combined 
switch and variable resistance unit for use in 
radio sets, the invention is not limited thereto 
and it is obvious that the invention advantage 
Ously may be practiced in any variable resistance 
device of the same general type, whether large 
or small, single or multiple unit, or whether alone 
or combined as a unit with other electrical de 
vices or whether for use in radio or in other elec 
trical circuits. ' 

I claim: 
1. In a variable resistance device, a resistance 

element, a contactor bearing upon said resist 
ance element, actuating means including a drive 
member for effecting sliding movement between 
said contactor and said resistance element, a con 
ducting element disposed in contact with Sadd 
contactor and lost motion means connecting said 
contactor and said conducting means to said drive 
member whereby upon movement of said actu 
ating element relative to said resistance element, 
said contactor is subjected to a rocking move 
ment upon said resistance element, said con 
ducting element being movable relatively to said 
contactor and along the surface thereof and said 
contactor and said conducting element being 
movable relatively to said resistance element. 

2. In a variable resistance device, in combi 
nation, a resistance element, a contactor having 
a curved surface positioned to bear upon said 
resistance element, an actuating element for 
drawing said contactor in sliding contact with 
respect to said resistance element, a conducting 
element disposed to bear upon said contactor, 
means mounting said conducting element for lim 
ited sliding contact with respect to Said con 
tactor, and means actuated by the movement of 
said actuating element relative to said resist 
ance element for effecting a rocking movement of 
said contactor on said resistance. h 

25 

30. 

35 

40. 

45. 

50 

55 

65 

70 

75 



10 

30 

40 

2,112,809 
3. In a variable resistance device, a, base, flat 

resistance means thereon, a contact since having 
a curved Surface bearing upon said 'esistance 
means, and having substantially line contact 
therewith, a shaft extending through said oase, 
an actuator on said shaft and positioned to e2. 
gage said contact shoe for effecting sliding con 
tact relative to said resistance means in a di. 
rection transverse to the line of contact, etween 
said shoe and said resistance means, a current 
collecting element carried by said base, a spying 
conductor bearing against said contact, shoe and 
against Said current collecting eiei Yegat, means 
CO2ecting said contact shoe to said acuator 22d 
effective upon movement of said actuator, C. 
rock said shoe relative to said resista,232 (aezas, 
and means connecting said conductos" to said 
actuator and effective, upon a, predete's hired ex 
tent of novernent of said actuatoi, foi Enowing 
said spring conductor relative to saii coziac: 
Shoe. 

4. In a variable resistance device, 2, 
sistance means fixed thereto, 2, shaft, extending 
through said base, an actuator on said shaf: 
and movable relative to said resista:3e ineais, 
a contact shoe formed to make subst:2:tially lize 
contact. With said resista2nce Rea. ES 33.tesdiing 
transversely of the line of noveneiat of said shoe 
relative to said resistance means, lost motioia 
means connecting said shoe to said a cigatos' fo?" 
effecting movement of said contact, shoe on said 
resistance means, consequent to tie initial in ove 
ment of said actuating arm from rest in any co 

hase, see 

sition, a spring conductor, and a second lost Imo 
tion means positioning said spring conductor in 
contact with said contact shoe for holding the 
latter in contact with said resistance ineans, said 
last named lost notion means connecting said 
conductor to Said actuator for movement there 
by. 

5. In a variable resistance device, in combi 
nation, a resistance element, a contactor slid 
able on said resistance element, and formed to 
make line contact therewith along & line ex 
tending normal to the direction of novement 
of said contactor, a drive arm for imparting 
motion to said contactor, lost motion cou 
pling means between said arm and contactor, 

a resilient conductor engaging a surface 0: 
Said contactor to nake electrical connection 
therewith, the conductor urging the contactor 
against the resistance, and means mounting said 
contactor azad said conductor for autual wiping 
engagemen. 

6. In a variable resistance device, in coin bi 
nation, a, base, resistance means, a, contactor 
slidable on said resistance ineans and having 2, 
surface rnaising ra: Sverse line contact with said 
resistance ine3: S, 8, CLT'ent, collector Oated 
O2 saii. 22 Se, 2, coil ducor, and means rouining 
Said conductC for racing contact wit: said 
collectO" aris Said 33333ctor, Said conductos' 3 
ing tie inciga sing of electrical connaciox 
getwee: Said coiecci &id Said contactor. 

7. E. a, Way?ia.oe 3'3sistarce defice, in 30 
in2ion, 2, resis;35ice earnet, a centacto' 
Eioned fo: aiki'ag 35 gagegiest win Said 'g 
Elce (28ineyai, a K32-cordillagting 'actaatc. 

273 liisag said contactic. over said resissince e33 
23 erai, and 3, resilies; surrent carrying co::iter 
&C." spa,3ed frog, said agitatos' engaging the cgi 
$3,0tor and pressing said coxalactor agains, S&id 
Resi 3.2126, 

i&isie resistance device, is coi: 
iOS, a, E. , S, COita, CiO3 gos 
for sliding engageins: 7i said resista.i. 
{ment, actuating nea, as in cluding 23 issuiat, 

coasta.co. Over Seis 

g S 3. i d C O & 2. c C 3. g 3. i S t S i c 3. S i S t 2, 3. e E. Ser 
inert. 
9. is a variable 'esistance device in cost...i.22, a 

tion, a resistance eleinent, a contSctor slically 
pcsitioned on said resistance element, acS:3ting 
means including an insulating Inernber or in 
parting notion to said contactor, a resilies; a 2 
nular conducto' having an arm extending here 
from for pressing said contactor against said 'e- 
sistance element, said arm and a portion of Said 
annular conductor being offset from the re 
mainder of said annular conductor for incitease 
ing the range and effectiveness of said spring 
3. 

-- 
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