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This invention relates to a dual control unit 
embodying a novel shaft construction. In an 
other aspect, it relates to a ganged resistance 
unit embodying a coarse and fine resistance ad justment. 
In many electrical devices, it is desirable to 

provide a resistance or other control unit to 
which both a coarse and fine resistance adjust 
ment may be made. This has customarily been 
accomplished by using a dual resistance unit hav 
ing two control knobs for adjusting the respective 
control shafts, or alternatively, having one con 
trol knob for operating both shafts. In the 
latter case, the single control knob turns both 
shafts to obtain a coarse adjustment. In order 
to obtain a fine adjustment, the knob is either 
pulled out or pushed in, thereby actuating a 
clutch which disconnects one of the shafts from 
the knob. 

In many types of electrical apparatus, and par 
ticularly in detonation meters, it is very desir 
able that one control knob be provided but that 
no independent adjustment be necessary to 
transfer the control from a coarse adjustment 
to a fine adjustment. In such apparatus, the use 
of two knobs is very confusing to the Operator 
who is usually skilled in testing internal con 
bustion engines but not in the operation of elec 
trical apparatus. For the same reason, the 
necessity of pulling Out or pushing in the control 
knob to obtain a fine adjustment is also undesir 
able in electrical apparatus such as detonation 
meters. 

It is an object of this invention to provide a 
dual resistance unit in which both coarse and 
fine adjustments may be made without longitudi 
nal displacement of the control knob. 

It is a further object to provide a fine adjust 
ment for a rheostat, potentiometer, or other elec 
trical resistance unit, which operates automati 
cally without any conscious effort on the part of 
the operator. Upon overshooting the desired 
adjustment in either direction the mere reversal 
of direction of the knob automatically changes 
the device from coarse adjustment to fine adjust 
ment. 

It is a further object of this invention to pro 
vide Such a resistance unit which is simple in 
construction, rugged, durable, and reliable in Operation. 
Warious other objects, advantages and features 

of the invention will become apparent from the 
following detailed description taken in conjunc 
tion with the accompanying drawings, in which: 
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Figure 1 is an elevational view of the improved 55 
dual resistance unit; 

2 
Figure 2 is a Sectional view taken along the 

line 2-2 of Figure 1; 
Figure 3 is a view of the control with the parts 

in disassembled relation; and 
Figure 4 is a Schematic circuit diagram illus 

trating a suitable connection of my dual resist 
ance unit. 

Referring now to the drawings in detail, and 
particularly to Figure 1, I have illustrated a dual 
control unit comprising two variable resistors O 
and which are connected together in any suit 
able manner. The resistance units O and if 
have concentric control shafts 5 and 6, respec 
tively, which protrude from a bushing fT forming 
a part of the dual resistance unit. The bushing 
may be provided with the usual lock nuts and 
washer for attaching the resistance units to a 
chassis or other support. 
In accordance with my invention, a lost mo 

tion driving connection is provided between the 
inner control shaft 5 and the outer control shaft 
6 whereby both shafts are rotatable as a unit 

for making coarse adjustments of resistance and 
One of Said shafts is rotatable independently to 
a limited extent for making fine adjustments of 
resistance. In this connection, it will be under 
stood that the resistance unit associated with 
the independently rotatable shaft has a sub 
stantially lower ohmic value than the other re 
sistance unit. 

In the particular embodiment shown, the lost 
motion connection includes a driving member or 
pin 2 firmly secured within a diametrically ex 
tending passage or hole drilled through the inner 
shaft 5. The end portions of the pin are re 
ceived within openings 24 in the outer shaft 6, 
these openings being of substantially larger size 
than the pin 2. The openings 24 may be con 
veniently formed by drilling a circular passage 
through the outer shaft 6 of larger diameter 
than the pin 2. 

It will be apparent that the inner shaft is ro 
tatable, to a limited extent, independently of the 
outer shaft, such independent rotation occurring 
While the pin 2 is positioned within the openings 
24. However, when the pin 2? engages the walls 
defining the openings 24, the shafts are rotatable 
as a unit and the resistance of both units O and 
f is simultaneously varied. Assuming that the 
resistance unit controlled by shaft 5 is of sub 
stantially lower ohmic value than the resistance 
unit controlled by shaft 6, and assuming that 
the resistance units are interconnected, it will 
be apparent that small angular movements of the 
shaft 5 will produce fine adjustments in resist 
ance through rotation of shaft 5 independently 
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of shaft S. Larger angular movements of shaft . 
5 causes the pin 2 to engage the walls of the 
openings 24, thereby adjusting both resistances 
simultaneously with the result that a coarse ad 
justment in resistance is obtained. It will be 
noted that the novel lost motion connection ob 
viates the necessity for longitudinal movement of 
the knob in order to obtain a fine adjustment, 
A suitable circuit for interconnecting the re 

sistance units is shown in Figure 4 wherein the 
resistance units O and are interconnected by a 
lead 26 and the terminals of the dual resistance 
unit this formed are connected to input termi 
nals 27 and 28. The terminal 28 is grounded at 29 
and the movable arm of resistance unit f is 
connected to ground by a wire 30. The movable 
arm of the unit f is connected to the control grid 
of a tube 3 by a lead 32, the anode and cathode of 
the tube being connected in a suitable amplifier 
circuit, not shown, and the cathode having a 
meter 33 connected in its circuit. In this figure, 
resistance O is very Small as compared to resist 
ance f . Accordingly, simultaneous operation of 
the resistances produces a coarse adjustment of 
the input resistance of tube 3 while independent 
operation of resistance unit to produces a fine 
adjustment of the input resistance, both adjust 
ments being obtainable without the necessity of 
moving one of the shafts axially in order to pro 
vide a fine adjustment. It will be noted that, 
when the shaft is rotated in One direction to a 
sufficient extent as to adjust both resistance units 
simultaneously, rotation of the shaft in the oppo 
site direction automatically brings the fine ad 
justment into play to the extent of the lost motion 
between the shafts. 

It will be apparent that a Suitable control knob 
may be secured to the outer shaft 6 for varying 
the resistance of the unitS , in the manner 
already described. Alternatively, the inner shaft 
5 may be extended beyond the Outer shaft and 

the control knob attached to the shaft 5. It 
will also be apparent that the lost motion connec 
tion may be provided by fixing the driving member 
to outer shaft 6 and providing the lost motion in 
the connection between the driving member and 
inner shaft 5. Finally, I do not wish the inven 
tion to be limited to the use of a control knob for 
varying the resistance of the units as other 
devices such as universal joints, gears, and the 
like may be used to rotate the control shafts. 
The detailed construction of the dual resistance 

unit is shown by Figure 3, which is a view of a 
particular dual potentiometer with the parts in 
disassembled relation. From this figure, it will 
be seen that resistance unit includes a casing 
35 having a cylindrical portion 36 and a flanged 
portion 37 at the rear of the cylindrical portion 
36. Four radial slots 38 are spaced about the 
inner edge of the flanged portion 3 at intervals 
of 90 degrees and each slot is of generally rec 
tangular shape, extending radially outward from 
the inner Surface of the flanged portion 3. A 
pair of stop lugs 39, 40 are formed in the cylin 
drical portion 36, these lugs protruding radially 
inward and being closely spaced about the cir 
cumference of cylindrical portion. 36. 
angular direction, the lugs are positioned sub 
stantially half way between two of the slots 38. 
it will be apparent that the stop lugs extend 
longitudinally of the cylindrical portion 36 from 
the flanged portion 37 to a position closely spaced 
to the outer edge 4f of the cylindrical portion 
36. The cylindrical portion 36 is also shaped to 
form two sets of connecting lugs, one of which is 
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4 
shown at 3. The other set of lugs, not shown, is 
constructed in the same fashion as set 43 and is 
located diametrically opposite the set 43 on the 
cylindrical portion 36. The lugs. 43 are formed 
integrally with cylindrical portion 36 and, in 
striking out the lugs, a small slot 44 is formed at 
each end of the set of lugs. Each set comprises 
three lugs 45, 46 and $7 which are of generally 
rectangular shape, although the corners may be 
slightly rounded, if desired. The central lug 46 
is preferably slightly longer and wider than the 
Outer lugs 65 and 6, and the metal surfaces 48 
between each adjacent pair of lugs may be 
slightly rounded, if desired. 
The outer shaft 6, which is hollow and adapted 

to receive the inner shaft AS, carries a rotor gena 
erally indicated by reference numeral 49, this 
rotor being adapted to fit within the casing 35. 
A disc 50 of insulating material is secured to the 
inner end of the shaft 6 in any suitable manner. 
The disc is preferably made of insulating material 
such as Bakelite but other types of insulating 
materials may be used if desired, as those skilled 
in the art will understand. In the preferred em 
bodiment, a metal contactor is held in abutting 
relation on the inner side of the disc 50 by lugs 
5 which fit into two diametrically opposed slots 
52 on the rotor. This contactor serves as a con 
tact plate to connect the rotor of the resistance 
unit to a stationary contact terminal. A metal 
plate 53, preferably of copper, is held against the 
inner surface of the insulating disc 56 by a pair of 
diametrically opposed lugs 58 which are struck 
from shaft 6 and are bent over the plate 53, 
thereby holding disc 5 against the end of the 
shaft. It will be noted that the plate 53 has an 
opening 55 formed therein of sufficient size as 
to receive the shaft 5. The plate 53 is of gen 
erally rectangular shape and has, at its lower end, 
three lugs 56, 5 and 58, the extreme ends of the 
lugs 56, 58 being inwardly bent and the extreme 
end of lug 5, which is wider and longer than the 
lugs 56 and 58, being bent in the opposite direc 
tion. The space between the bent end portions of 
lugs 56, 58 is occupied by an insulating member 
integrally formed with and protruding from the 
circumference of the insulating disc 58. When 
the rotor is positioned within the casing 35, the 
Outer end of lug 52 is engageable with the stops 
39 and 8 to limit the rotary movement of shaft 
6. 
Spaced from the rotor 39 on shaft 6 is a cir 

cumferential groove 60, this groove being adapted 
to receive a split ring 69a, to hold the parts of 
volume control in assembled relation. When 
the control is assembled, one or more of the lugs 
45, 46, is is bent over the stator to be later de 
Scribed, to hold the casing and stator. It will 
be noted that shaft 6 is also drilled to form the 
Openings 26 previously referred to in the descrip 
tion of Figure 2. 
The stator of resistance unit includes a 

molded base 6 of insulating material which is 
of generally cylindrical configuration and which 
has an integral flange 62 formed thereon, the 
Surface 63 of this flange being coated with a suit 
able resistance compound, such as a suspension 
of carbon particles, to form a resistance element. 
The flange 62 is split, as indicated at 64, to pre 
vent short circuiting of the two ends of the re 
sistance element and one end of this element is 
connected by a spun-over conductor portion 65 
to a terminal 66. This terminal extends through 
a suitable opening in the base 6 and has its inner 
end connected through the member 65 to the car 
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bon coating forming the resistance element 63. 
In similar fashion, a terminal 67 is secured to 
the other end of the resistance element 63 
through a spun-over contact, not shown. 
The base 6 is also molded to form a central 

cylindrical bushing 68 for accommodating the 
shaft 6 and this bushing is adapted to abut 
this metal contactor positioned against the outer 
surface of insulating disc 50. A bifurcated con 
tact arm 70 is secured by a rivet 7 to the base 
S and this rivet provides an electrical contact 
between the contact arm TO and a terminal 73 
which extends through a suitable opening in 
the base, and is secured thereto in any suitable 
manner. The contact arm 70 is formed from 
resilient spring material and its arms are dis 
posed in encircling relation about the inner cylin 
drical bushing 68. Dimples 75, T6 are formed 
in the respective ends of bifurcated contact arm 
70 and these dimples form contact portions which 
are engageable with the metal contactor in 
tegrally formed with the lugs 5 and 52 on the 
cuter surface of insulating disc 50. This con 
tactor also has a bifurcated contact arm 78 in 
tegrally formed therewith and the outer ends of 
the forks of contact arm 78 are provided with 
dimples 79 and 80 which are adapted for resil 
ient engagement with the resistance element 63. 
Accordingly, it will be apparent that the contact 
arm 78 forms the movable arm of a potenti 
ometer and that this arm is connected with ter 
minal 73 through bifurcated contact arm 78, 
the metal contactor integrally formed therewith, 
bifurcated contact arm 70, and rivet . Each 
of the terminals 66, 67 and 3 has a bent portion 
82 at right angles to the main part of the con 
tact arm. Preferably and advantageously, this 
bent portion has a perforation formed therein to 
which a wire may be attached and it may also 
be provided with opposed slots, not shown, to 
facilitate soldering of a lead thereto. 
Cooperating with the stator 6 is a metal disc 

83 which has a central opening defined by a 
bushing 84, this opening being of sufficient size 
as to readily accommodate shaft f6. The plate 
83 is provided with diametrically opposed sector 
members 85, 86 protruding from the circumfer 
ential region thereof and each of these mem 
bers has a pair of lugs. 87, 88 formed thereon. 
The plate 83 may be secured to base 6 by bend 
ing the lugs 87, 88 over the base or, alternatively, 
the base may be provided with suitable projec 
tions, not shown, for engaging the members 85 
and 86. The bushing , Figure 1, may be se 
cured to plate 83 in any suitable manner and 
the shaft may be held in proper relation thereto 
by the split clinch ring 60a. 

It will be apparent that, when these parts 
are assembled, a potentiometer is formed, the 
ends of the resistance element being connected 
to terminals 66, 67 and the movable contact being 
connected to terminals 73. It will also be ap 
parent that the position of the movable contact 
may be varied by rotation of the shaft 6. Fur 
ther, all the parts are securely held in assembled 
relation and convenient stop means is provided 
for preventing rotation of the shaft by greater 
than a predetermined angular movement. 
The resistance unit 0 includes a casing 90 

having a cylindrical portion 9 and a disc por 
tion 92 at the rear of the cylindrical portion 9. 
A pair of stop lugs 93, 94 are formed in the 
cylindrical portion 9, these lugs protruding in 
wardly and being closely spaced about the cir 
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6 
be apparent that the stop lugs extend longitudi 
nally of the cylindrical portion 9 from the disc 
92 to a position closely spaced to the outer edge 
95 of cylindrical portion 9 f. The cylindrical por 
tion 9 is also shaped to form two sets of con 
necting lugs, one of which is shown at 96. The 
other set of lugs, not shown, is constructed in 
the same fashion as set 96 and is located diamet 
rically opposite the set 96 on the cylindrical por 
tion 9. The lugs 96 are integral with cylindrical 
portion 9 and, in striking out the lugs, a small 
slot 9 is formed at each end of the set 96. Each 
Set comprises three lugs 98, 99, f OO which are of 
generally rectangular shape, although the cor 
ners may be slightly rounded, if desired. The 
central lug 99 is preferably slightly longer and 
wider than the other lugs 98 and 00, and the 
metal surfaces between each adjacent pair of 
lugs may be slightly rounded, if desired. 
The inner shaft 5, which is adapted to fit 

within the tubular outer shaft f6, carries a rotor 
generally indicated by reference numeral 02, 
this rotor being adapted to fit within the casing 
9. A disc fo3 of insulating material, which 
is similar to the disc 50, is secured to the inner 
end of shaft 5 by lugs O4, these lugs being in 
tegral with the shaft and being bent over a 
metal plate 05, preferably formed from copper. 
The plate C5 is of generally square configuration 
and it has, at its lower end, three lugs 06, 07 
and 08. Lugs 06 and 08 are bent outwardly 
toward the disc 03 and they abut a sector-like 
projection integrally formed with insulating disc 
103. The lug OT is somewhat longer and wider 
than lugs 106 and 08, this lug being bent in op 
posite direction, as compared to lugs 06 and 08. 
Accordingly, lug 107 is adapted to engage stop 
lugs 93 and 94 when the rotor is positioned with 
in casing 90, thereby to limit the angular move 
ment of shaft 5. The lugs 98, 99 and OO are 
adapted to be bent over a cylindrical portion 9 
of a molded stator member 0 to hold the stator 
and casing 90 in assembled relation. 
The stator to has an integral flange ill, the 

Surface of which is coated with a suitable re 
sistance compound, such as a suspension of car 
bon particles, to form a resistance element. Pref 
erably and advantageously, the ohmic value of 
resistance element it is substantially smaller 
than the ohmic value of the resistance element 
63 of unit ff. In a preferred embodiment, resist 
ance element fff may have a value of 75,000 
ohms while resistance element 63 may have a 
value of 1 megohm. The flange upon which re 
sistance element f is formed is split at 2 to 
prevent short circuiting of the adjacent ends of 
the resistance element, and one end of the ele 
ment is connected by a rivet f 3 to a terminal 
4 which extends through a suitable opening 

formed in the stator 0. In similar fashion, the 
Other end of resistance element f is connected 
to a terminal 5 through a conductive rivet, not 
shown. 
A central bushing f6 is integrally formed with 

the stator ff0, this bushing being of sufficient 
size to accommodate shaft 5 and a sleeve 8 
mounted thereon. The sleeve 8 is locked in 
position upon the shaft by a suitable clinch ring, 
not shown, and its function is to hold the parts 
of the rotor assembly in proper assembled rela 
tion. A bifurcated contact arm 20 is carried by 
the Outer surface of insulating disc 03 and the 
Outer end of the forks of this contact arm are 
provided with dimples 2, 22 which are adapt 

cumference of cylindrical portion 9t. It will 75 editorub against resistance element if f and form 
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a slidable electrical contact therewith. The bi 
furcated arm or contactor f20 is secured to disc 
O3 in any suitable manner and it has a fiat con 

ductive portion, not shown, which abuts disc OS 
and is adapted to be continuously engaged by 
dimples 23, 124 formed on a bifurcated contact 
arm. 25. The bifurcated arms of member 25 
encircle the bushing 6 and are formed of re 
silient material so as to continuously engage the 
previously described contact surface integrally 
formed with contactor 20. The member 25 is 
secured to stator to by a rivet 26 which is in 
electrical communication with a terminal 2 ex 
tending through an opening in the stator f0 and 
secured thereto in any suitable manner. It will 
be apparent that terminal f2 is in electrical Com 
munication with contactor 20 through rivet 26, 
bifurcated contact arm 25 and the contact sur 
face integrally formed with contactor 20 and 
carried by disc fo3. 
A support and clamping ring 29 is mounted 

between stator 0 and casing 35. This ring has 
a plurality of connecting lugs struck out there 
from, one of which is indicated at 30. The lugs 
f30 are spaced about the inner edge of ring 29 
at intervals of 90 degrees and they are adapted 
to fit within the radial slots 38 formed in the 
flanged portion 37 of casing 35, thereby to hold 
the ring and casing in assembled relation. The 
ring 29 is also provided with integral shoulders 
3 and 32 which protrude from the periphery 

of the ring and have generally sector-like con 
figuration. A pair of lugs 33, 34 are formed 
on each of the projections 3, 32 and these 
lugs are adapted to be bent into contact with 
the stator 09 to hold the ring 29 and stator 
in assembled relation. Alternatively, one or 
more of the lugs 98, 99 and 00 may be bent 
over the projections 3 and 32 to hold the ring 
29 and casing 90 in assembled relation. 
It will be apparent that, when these parts are 

assembled, a potentiometer is formed, the ends 
of resistance element being connected to the 
respective terminals 4, 5 and the movable 
contact being connected to terminal 2. Pref 
erably and advantageously, each of the termi 
nals 4, 5 and 2 has a bent portion per 
pendicular to the main part of the terrainal. 
This bent portion may have a perforation formed 
therein to which a conductor may be attached, 
and it may be provided with opposed slots, not 
shown, to facilitate soldering of a lead thereto. 
It will be apparent that the position of the nov 
able contact 02 may be varied by rotation of 
shaft 5, thereby changing the resistance ratio 
between the wire connected to lead 27 and the 
wires connected to the respective terminals 
and (5. Further, all the parts are securely held 
in assembled relation and convenient stop means 
is provided for preventing rotation of the shaft 
by greater than a predetermined angular move 
ment. 
When the parts of the dual volume control are 

assembled in the manner described, and a con 
trol knob is attached to shaft 5, for example, 
small angular movements of shaft 5 will produce 
fine adjustments in resistance through rotation 
of shaft 5 independently of shaft 6. Larger 
angular movements of shaft 5 cause the pin 2, 
Figures 1 and 2, to engage the walls of the open 
ings 24, thereby adjusting both resistances simul 
taneously to effect a coarse adjustment. It will 
be noted that, when the shaft is rotated in one 
direction to a sufficient extent as to adjust both 

8 
shaft in the opposite direction automatically 
brings the fine adjustment into play to the ex 
tent of the lost motion between the shafts. 
While the invention has been described in 

5 connection with a present, preferred embodiment 

0 

15 

thereof, it is to be understood that this descrip 
tion is illustrative Only and is not intended to 
limit the invention, the Scope of which is defined 
by the appended claims. 

Having described my invention, claim: 
1. A dual resistance unit comprising, in come 

bination, first and second variable resistance 
units, said first unit including a tubular control 
shaft, a rotor carried by Said shaft, a contact 
surface and a contact element carried by said 
rotor, said surface being electrically connected 
to said element, a stator having an opening there 
in for receiving said tubular shaft, an arcuate 
resistance element carried by said stator for en 

20 gagement by said contact element, a contactor 
carried by said stator and engageable with said 
contact Surface, three terminals carried by said 
stator connected, respectively, to said contactor 
and the respective ends of said resistance ele 

25 ment, said second unit including a shaft of Small 

30 

35 

er diameter than Said tubular shaft and mounted 
concentrically therewith, a second rotor carried 
by said Second shaft, a second contact surface 
and a second contact element carried by said sec 
ond rotor, Said Surface being electrically cona 
nected to said element, a Second stator having 
an opening therein for receiving said second 
shaft, a second resistance element carried by the 
Second stator for engagement by the second con 
tact element, one of said resistance elements e 
ing of Substantially higher ohmic value than the 
other resistance element, a contactor carried by 
the Second stator for engagement with said second 
contact surface, three terminals carried by said 

40 Second stator and connected, respectively, to said 

4. 
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Second contactor and the respective ends of said 
Second resistance element, and a lost motion con 
nection between said shafts including a driving 
member fixed to one of Said shafts, the other shaft 
being shaped to form an opening for receiving 
Said driving member, said opening being suba 
stantially larger than said member whereby said 
first shaft is independently rotatable to a limited 
extent when said member is positioned within 
Said opening and said shafts are rotatable as a 
unit when said member engages the walls defin 
ing Said opening. 

2. A dual resistance unit comprising, in com 
bination, first and second variable resistance 
units, Said first unit including a tubular control 
shaft, a rotor carried by Said shaft, a contact 
Surface and a contact element carried by said 
rotor, Said Surface being electrically connected to 
Said element, a stator having an opening therein 
for receiving Said tubular shaft, an arcuate re 
Sistance element carried by Said stator for engage 
ment by Said contact element, a contactor carried 
by Said stator and engageable with said contact 
surface, three terminals carried by said stator core 
nected, respectively, to said contactor and the 
respective ends of Said resistance element, said 
second unit including a shaft of smaller diameter 
than Said tubular shaft and mounted concen 
trically therewith, a second rotor carried by said 

70 second shaft, a second contact surface and a sece 
ond contact element carried by said second rotor, 
said surface being electrically connected to said 
element, a Second stator having an opening there 
in for receiving said second shaft, a second re 

resistance units simultaneously, rotation o the is sistance element carried by the second stator for 
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engagement by the second contact element, one 
of said resistance elements being of Substantially 
higher ohmic value than the other resistance 
element, a contactor carried by the second stator 
for engagement with said Second contact Surface, 
three terminals carried by said second stator and 
connected, respectively, to Said second contactor 
and the respective ends of Said Second resistance 
element, and a lost motion connection between 
said shafts including a driving pin fixed to the 
inner control shaft and having its ends protrud 
ing radially therefrom, the outer shaft having 
diametrically opposed bores therein of larger di 
ameter than Said pin for receiving the protruding 
ends thereof whereby Said inner shaft is inde 
pendently rotatable to a limited extent when the 
protruding ends of said pin are positioned within 
said bores and both of Said shafts are rotatable 
as a unit when Said pin engages the Walls defining 
said bores. 

3. A dual resistance unit comprising, in con 
bination, first and second variable resistance 
units, said first unit including a tubular control 
shaft, a rotor carried by said shaft, a casing in 
cluding a cylindrical section, a pair of Stop lugs 
struck inwardly from Said cylindrical Section, a 
metal plate carried by said rotor, Said metal plate 
having a lug struck therefrom which extends 
radially of said tubular control shaft and has a 
bent portion engageable with said stop lugs to 
limit the angular movement of Said tubular con 
trol shaft, a contact surface and a contact ele 
ment carried by said rotor, Said Surface being 
electrically connected to said element, a stator 
having an opening therein for receiving Said tubul 
lar shaft, an arcuate resistance element carried by 
saidstator for engagement by said contact element, 
a contactor carried by said stator and engageable 
with said contact surface, three terminals carried 
by said stator connected, respectively, to said 
contactor and the respective ends of Said resist 
ance element, said second unit including a shaft 
of smaller diameter than Said tubular shaft and 
mounted concentrically therewith, a Second rotor 
carried by said second shaft, a Second casing hav 
ing a cylindrical Section, a pair of stoplugs struck 
inwardly from said second cylindrical Section, a 
metal plate carried by said Second motor, said 
plate having a radially extending lug, the end of 
said lug being bent so as to be engageable with 
said stop lugs, thereby to limit the angular move 
ment of said shaft of smaller diameter, a Second 
contact surface and a second contact element 
carried by said second rotor, said Surface being 
electrically connected to said element, a Second 
stator having an opening therein for receiving 
said second shaft, a second resistance element 
carried by the second stator for engagement by 
the second contact element, one of Said resistance 
elements being of substantially higher ohmic 
value than the other resistance element, a con 
tactor carried by the second stator for engage 
ment with said second contact surface, three 
terminals carried by said second stator and con 
nected, respectively, to said second contactor and 
the respective ends of said Second resistance ele 
ment, and a lost motion connection between Said 
shafts including a driving member fixed to One 
of said shafts, the other shaft being shaped to 
form an opening for receiving Said driving men 
ber, said opening being Substantially larger than 
said member whereby said first shaft is inde 
pendently rotatable to a limited extent when said 
member is positioned within Said opening and 
aaid shafts are rotatable as a unit when said 
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member engages the walls defining said opening. 

4. A dual resistance unit comprising, in com 
bination, first and Second variable resistance 
units, said first unit including a tubular control 
Shaft, a rotor carried by said shaft, a casing in 
cluding a cylindrical Section, a pair of stop lugs 
struck inwardly from said cylindrical section, a 
metal plate carried by Said rotor, said metal plate 
having a lug struck therefrom which extends 
radially of Said tubular control shaft and has a 
bent portion engageable with said stop lugs to 
limit the angular movement of Said tubular con 
trol shaft, a contact Surface and a contact ele 
ment carried by Said rotor, said surface being 
electrically connected to said element, a stator 
having an opening therein for receiving said tub 
ular shaft, an arcuate resistance element carried 
by said Stator for engagement by said contact ele 
ment, a contactor carried by Said stator and en 
gageable with Said contact surface, three ter 
minals carried by said stator connected, respec 
tively, to Said contactor and the respective ends 
of Said resistance element, said second unit in 
cluding a shaft of Smaller diameter than said 
tubular shaft and mounted concentrically there 
with, a second rotor carried by said second shaft, 
a second casing having a cylindrical section, a 
pair of Stop lugs Struck inwardly from said second 
cylindrical Section, a metal plate carried by said 
Second rotor, said plate having a radially extend 
ing lug, the end of Said lug being bent so as to be 
engageable with Said stop lugs, thereby to limit 
the angular movement of said shaft of smaller 
diameter, a Second contact surface and a second 
Contact element carried by said second rotor, said 
Surface being electrically connected to said ele 
ment, a Second stator having an opening therein 
for receiving Said second shaft, a second resist 
ance element carried by the second stator for 
engagement by the second contact element, one 
of Said resistance elements being of substantially 
higher ohmic value than the other resistance 
element, a contactor carried by the second stator 
for engagement with said second contact surface, 
three terminals carried by said second stator and 
connected, respectively, to Said second contactor 
and the respective ends of said second resistance 
element, and a lost motion connection between 
Said shafts including a driving pin fixed to the 
inner control shaft and having its ends protrud 
ing radially therefrom, the outer shaft having 
diametrically opposed bores therein of larger 
diameter than said pin for receiving the protrud 
ing ends thereof whereby said inner shaft is in 
dependently rotatable to a limited extent when the , 
protruding ends of Said pin are positioned within 
Said bore and both of Said shafts are rotatable as 
a unit when said pin engages the walls defining 
Said bores. 
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