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1. 
This invention relates to a structurally and 

functionally improved control of the electric type 
and especially aims to provide a unit the part:S 
of which may be readily adjusted. 

It is an object of the invention to provide a con 
trol such as a potentiometer and which may be 
used either singly or in a gang assembly with a 
number of similar or identical units; the present 
invention serving to permit of a ready phasing of 
the several elements so that their electrical char 
acteristics and operating cycles may coincide. 
A further object is that of providing a potentir 

ornetter or similar structure in which a definite 
voltage ratio or resistance value Will be set up 
when a predetermined angular relationship of 
the contact arm of the unit is established With 
respect, to a, definite stop of the rotor or radial 
point. 
An additional object is that of furnishing a 

structure which will embody a relatively simple 
design involving few parts capable of quantity 
production and ready assemblage to furnish a 
cornpact and simple mechanism operating for 
long periods of time with freedom from all diffi 
culties. 
With these and other objects in mind, reference 

is had to the attached sheet of drawings illus 
trating practical embodiments of the invention 
and in Which: 

Fig. 1 is a side elevation of an essembly of units; 
Fig. 2 is a face view of one of Such units With 

the cover removed and showing a structure em 
bodying the present teachings; 

Fig. 3 is a transverse sectional view taken along 
the lines 3-3 and in the direction of the arrows 
as indicated in Fig. 2; 

Fig. 4 is a face view of the rotor in enlarged 
Scale; 

Fig. 5 is a fragmentary Sectional view taken 
along the lines 5-5 and in the direction of the 
arrows as shown in Fig. 4; and 

Fig. 6 is a fragmentary sectional view of a part 
of the assembly as shown in the preceding ViewS. 

Referring primarily to Fig. 1 there have been 
shown three units arranged in 'gang assembly' 
relationship. This is merely illustrative; potenti 
ometers and similar units in the Case of Servo 
mechanisms involving in most instances a con 
siderable number of assemblies. As is Well under 
stood, such a grouping includes in each unit a 
resistance which is traversed by an element of a 
rotor. A shaft common to the Servo units ex 
tends through them. Terminals extend from 
each unit and are connected in desired electrical 
circuits. It is essential that the rotors of each 
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unit occupy positions upon the shaft such th2, 
identical electrical values or characteristics are 
present on the part of each unit or else that these 
values have a definite and predetermined rela 
tionship. To assure this result it has been cus 
tonnary to furnish a coupling (either embodying a 
set screw or functionally similar element) by 
means of which the position of the rotor can be 
adjusted with respect to the shaft. As is also 
well understood, the tolerance permitted in this 
connection is very small and an operator has had 
to work with painstaking care to relate each of 
the units of a gang assembly to the other and then 
Secure the parts against Subsequent disarrange 
reint. 
The reference numerals 0, and 2 designate 

the casings of controls. These casings are pref 
eraibly formed of di-electric material and are 
identical. Bridging portions f3 and recesses it 
are formed in opposed edges of the units. These 
serve to lock the casings with respect to each 
other and prevent their relative movements when 
a number of them are assembled. A shaft is 
common to all of the units may extend through 
the same. As in Figs. 2 and 3 terminals such as 
6, 2 and 8 conveniently project from the pe. 

ripheral edges of the casings and are connected by 
leads is to, for example, the ends of a resistance 
element, 2 and a contact ring 2. The resistance 
as shown will ordinarily be arranged in the form 
of a circle or arc and may be Wire Wound. It is 
obvious that other forms of resistance element 
might be employed. 

In any event the surface of the resistance ele 
ment is traversed by a contact arm which for YS 
a part of a rotor assembly. Collector ring 2 is 
also traversed by a wiper arm and electrically 
connected to the contact arm which traverses 
the resistance. Conveniently both of these arris 
are carried by a hub which by means of a Set 
Screw is secured against movement With respect 
to the rotating shaft. It is by means of this 
structure that the rotor may be positioned With 
respect to the operating shaft and then may be 
locked against novernent With respect to thai, 
shaft. It is in connection with this technique of 
positioning and locking that difficulties have 
heretofore been experienced. 
With especial reference to Fig. 3 a single shaft 

has been indicated at 22 which shaft extends ro 
tatably through the base of the housing 23 and 
is encircled by a hub 24. This hub carries set 
Screw 25 engageable with the Surface of the shaft 
to lock the hub in position. A dielectric plate 26 
is affixed to hub 24. The former mounts the arm 
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traversing collector resistance 20 as well as the 
alm traversing ring 2. These arms in accord 
ance With conventional practice are electrically 
Connected and may include any desired number 
Of parts. 
According to the present teachings and as 

shown, especially in Figs. 2, 4 and 5, a Spring 
Wiper arm 27 traverses, collector ring 21. This 
arm extends upwardly and is connected by a stud 
28 to the outer face of plate 26. A second arm 
29 overlies that portion of arm 27 which is dis 
posed upon plate 26 and a common pivot 30. 
passes through the forward ends of both arms 
29 and, 27. In this manner arm 27 is secured 
against rotation with respect to hub 24, and plate, 
26. However, arm. 29 may pivot and is formed 
with an opening 31 through which stud 28 passes. 
The area of this opening is substantially greater 
than the diameter of stud 28. The latter has 
affixed to it within the Space defined by the edges 
Of the opening a cam 32. The diameter of that 
cann is Substantially equal to the space between 
the side edges of opening 3. The stild termi 
nates in a manipulating portion such as a head 
33. Conveniently that head is non-circular so 
that its edges inay be engaged by a suitable 
Wrench. Otherwise, it may be forined in any 
desired manner so- as to be capable of being ro 
tated with respect to the plate or contact car 
rier 28. 
So rotated, it is apparent that contact arm. 29 

Wiil be swung with respect to its pivot 3. Ac 
cordingly, the outer end of the arm which trav 
erses the resistance will have inparted to it a 
movement tangential to the Surface of that re 
sistance. Therefore, according to one extreme 
of adjustment of the can 32 the arn may be 
advanced a matter of, for example, two or three 
degrees for the position, which it assumes when 
the can is in its other extreme of adjustment. 
Adjusted through this range, the arm will in 
clude or exclude a portion of the resistance strip. 
In the instance of a wire wound unit, several 
strands will be involved. Thus, by the adjust 
ment, resistance will be added or subtracted to 
a desired point of adjustment usually in relation 
to other units on the same shaft. Accordingly, 
it is apparent that an operator may secure the 
rotor assembly in approximately correct posi 
tion with respect to the shaft 22. This securing 
Wii he effected by set screw 25 or its equivalent. 
With the parts so secured, and by rotating the 
stud and can 32 a vernier adjustment is ob 
tained without difficulty. At this time it is to 
be understood that while in certain respects it 
is preferred to have the contact arms respectively 
traversing the resistance strip and contact ring, 
generally embody an assembly such as has been 
ShoWn, they imight be entirely separate units. 
Also, any desired number of parts might provide 
these units. 

Regardless of detailed structures such as this, 
it will be understood that an operator may with 
minimum skill and expenditure of time assem 
ble a unit So that its rotor will occupy substan 
tially a predetermined position with respect to 
a given stop or electrical value. With the parts 
locked he hay then precisely adjust them to es 
tablish definite electric values. As afore brought 
Out, this Will be especially desirable in cases of 
gang a SSemblies involving a number of potenti 
Oneters Or sirilair unitS. It will permit of a 
ready phasing of these units to establish pre 
determined resistance and voltage ratios. When 
the positioning of the parts is completely cor 
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4. 
rect, then a drop of solder may be disposed with 
in opening 34. This will, of course, Serve to es 
tablish good electrical contact between arms 2 
and 29. It will also serve to fix or secure the 
parts in the positions to which they have been 
adjusted. 
Thus, among others, the Several objects of the 

invention as specifically aforeinoted are achieved. 
Obviously, numerous changes in construction and 
rearrangement of the parts might be resorted to 
without departing from the Spirit of the inven 
tion as defined by the claims. 
I claim: 
1. A control assembly comprising in combina 

tion a plurality of units each including a circu 
lar-resistance, a mounting therefor, a rotor en 
circled by Said resistance and a contact arm co 
operative with said resistance and movably con 
nected to said rotor to be shiftable in an arcuate 
direction with respect thereto, a shaft common 
to all of Said units, means for rotatably support 
ing said shaft, aeans for securing the Several 
'otoi's of said units against movement with re 
spect to said shaft whereby when the latter is 
rotated, each of said contact arms Will traverse 
the resistaice With which it cooperates and ad 
justing (neans individually connegted to each of 
said rotors aid arms for moving the latter in 
an arcuate path with respect to the former and 
With a stationary condition of said shaft advanc 
ing and retracting a given arm. With reference 
to the resistance. With which it cooperates. 

2. A control assembly comprising in combina 
tion a plurality of units each including a circul 
lar resistance, a mounting, therefor, a rotor en 
circled by said resistance and a contact arm co 
operative With said resistance and movably con 
nected to Said rotor to be shiftable in an arcuate 
direction with respect thereto, a shaft common 
to all of Said units, means for rotatably Support 
ing said shaft, means for Securing the several 
rotors of said units against movement With re 
spect to said shaft, whereby, when the latter is 
rotated, each of Said contact, arms. Will traverse 
the resistance with which it cooperates, adjust 
ing means individually connected to each of said 
rotors and arms for moving the latter in an ar 
cuate path with respect to the former and With 
a stationary condition of said shaft advancing 
and retracting a given arm with reference to the 
resistance. With Which it cooperates and means 
connecting the several mountings for the resist 
ances to prevent movements of the same with 
respect to each other. 

3. A control, assembly comprising in combina 
tion a plurality of units each including a circu 
lar resistance, a mounting therefor, a rotor en 
circled by said resistance and a contact arm co 
operative with Said resistance, and movably con 
nected to Said rotor to be shiftable in an arcuate 
direction with respect thereto, a shaft common 
to all of said units, each of said rotors being 
shiftable, around said shaft to correspondingly 
shift the arms carried thereby with respect to the 
resistance with which it cooperates, means for 
locking each of Said rotors; against shifting with 
respect to Said Shaft whereby when the latter 
is rotated each of Said contact, arms will trav 
erse the resistance with which it cooperates and 
adjusting means individually connected to each 
of said rotors and arms for shifting the latter 
in an arcuate path with respect to the former 
and With a stationary condition of said shaft 
advancing and retracting said arms with respect 
to the resistances with which they cooperate, 
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4. A control including in combination an ar 
cuately disposed resistance, means for mounting 
the sane, a hub encircled by said resistance, a 
contact arn movable with respect to said h; and 
traversing said resistance as said hub is rotated, 
means carried by said hub and cooperative With 
said arria for advancing and retracting the latter 
With respect to Said resistance while Said hub re 
mains Stationary and aeans for rotating Said 
hub. 

5. A COintrol including in combination an ar 
cuately disposed resistance, means for mounting 
the same, a hub encircled by said resistance, a 
contact arm movable with respect, to Said hub 
and traversing said resistance as Said hub is 
rotated, neans carried by said hlib and cooper 
ative with said arm for advancing and retracting 
the latter with respect to said resistance while 
Said hub remains statio:iily, means Wheely Said 
hub and ai'in may be locked against relative 
movements and means for rotating said hub. 

6. A control including in Comination an arcu 
ately disposed resistance, means for mounting the 
same, a hub encircled by Said resistance, a con 
tact arm movable with respect to said hub and 
traversing said resistance as said hub is rotated, 
means carried by said hugi) and cooperative with 
said arm for advancing and retracting the latter 
With respect to said resistance while said hub 
remains stationary, a shaft rotatable with respect 
to Said hub and earns for Ocking Said hub 
against novement with respect to said shaft. 

7. In a control a hub to be spported for iota 
tion, a resistance-traversing ai'in novably con 
nected to said hub and means carried by Said hub 
and cooperative With said arm for shifting a por 
tion of the latter under a stationary gondition of 
said hub in a direction around the axis of Said 
hub. 

8. In a control a hub to be supported for rotar 
tion, a resistance-traversing arm novably con 
nected to said hub, means carried by Said hub 
and cooperative With Said airin for Shifting a por 
tion of the latter, under a stationary condition of 
said hub, in an arcuate direction around the axis 
of Said hub and means whereby said arm and hub 
may be locked against relative shifting. 

9. In a control a hub to be Supported for rota 
tion, a resistance-traversing ariri novably Con 
nected to said hub, Ireans carried by said hub and 
cooperative with said airin for shifting a portion 
of the latter, under a stationary condition of Said 
hub, in an arcuate direction around the axis of 
said hub and a, wiper arm also connected to Said 
hub and secured against shifting with respect to 
the Same. 

10. In a control in combination a hub to be 
supported for rotation, an arm having an outer 
contact portion, said arm being of lengthwise 
curved configuration and means for pivotally Se 
curing the opposite arm ends to Said hub with the 
body of said arm arcuately circling the hub cen 
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ter and its contact end extending beyond Said 
hub to provide a resistance-engaging contact end 
which is adjustable over said resistance as Said 
arra is swung around its pivot. 

11. In a control in combination a hub to be 
supported for rotation, an arm having an outer 
contact portion, said arm being of lengthwise 
curved configuration, means for pivotaliy Secur 
ing the opposite arm end to Said hub with the 
body of said ari arcuately circling the hub Cen 
ter and its contact, end extending beyond Said hub 
to provide a resistance-engaging contact end 
which is adjustable over said resistance as Said 
arra is Syung around its pivot and means for 
locking Said arrin in the position to which it has 
been 2. djusted. 

12. In a control in combination a hub to be 
supported for rotation, an airin having an Outer 
cGintagt, portion, said alry being of lengthwise 
curved configuration, i.cans for pivotally secur 
ing the opposite arrn end to Said hub with the 
body of said an arcuately circling the hub center 
and its contast eind extending beyond said hub 
to provide a resistance-engaging contact end 
which is a djustable over said resistance as said 
ar, is SWuling ai'Ound its pivot aid heans carried 
by said ihu and coopsiating with gaid arrin for 
Swinging the iaitei' around its pivot. 

13. In a control to for in a part of an electrica 
resistance unit a Yaounting to be coupled against 
in overnet with 'espect to a rotary operating 
nerber, a contact arm rogkingly mounted by 
said neglier and having an outer end to traverse 
a circular path as Said mounting is rotated and 
in such traversal to cooperate with the resistance 
and whereby, with Said mounting stationary, said 
arm may be in10yed with respect to said mounting 
to acvance and retract the Outer end of Said arm 
with respect to a resistance. 

14. In a control to form a part of an electrical 
resistance unit a nou inting to be coupled against 
movement with respect to a rotary operating 
meinber, a contact arm movably mounted by said 
member and having an Outer end to traverse a 
circular path as said nounting is rotated and in 
Such traversal to cooperate with the resistance 
Whereby, with said mounting stationary, said arm 
Inay be moved With respect to said nounting to 
advance and retract the outer end of said arm 
with respect to a resistance, said arm presenting 
an edge portion and a rotary cam mounted by 
Said mounting and Cooperating With said edge 
portion to move said arrin. 
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