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UNITED STATES PATENT OFFICE 
2,403,989 

POTENTOMETER, DEVICE 
Rudolph F. Mallina, Hastings on Hudson, N. Y., 
assignor to Bell Telephone Laboratories, In 
corporated, New York, N. Y., a corporation of 
New York 

Application May 30, 1944, Seria No. 538,084 
6 Cains. (C. 20-55) 

This invention relates to potentiometer de 
vices. 
The object of this invention is the provision 

of a potentiometer which will be cheap to manu 
facture and in Which electrical connections be 
tween the different operative parts of the device 
are effected in a simple and positive manner. 
In the drawings, 
Fig. 1 is a top assembly view; 
Fig. 2 is an elevation view shown partly, in 

vertical section taken on line 2-2 of Fig. 1; 
Fig. 3 is a partial view, in vertical section 

ShOWing two slip rings and connecting wire 
brushes enlarged with one of the slip rings con- . 
necting with its connecting screws; 

Fig. 4 is a top view of one of the discs used 
in the construction slip rings. 

Fig. 5 is a cross-sectional view of the disc 
shown in Fig. 4 taken in line 5-5 of that figure; 
and, 

Fig. 6 is a diagrammatic view showing the 
electrical connections between the different co 
Operative conducting elements of the potenti 
ometer. 
In the potentiometer of this invention, a, base : 

in the form of a substantially circular casting O 
shown in FigS. 1 and 2 is provided for mounting 
a plurality of stationary concentrically disposed 
coils , 2, 3, 4 and 5 and a rotatable shaft 
6. On this shaft are mounted in Superposed 

relation to each other a plurality of slip rings 
rf, r2, r3, ra, r5, r3, r1, r3, r9, rf G and rf , each 
of which consists of two dish-shaped discs di 
and d2 best seen in Figs. 3, 4 and 5 and diagram 
natically in Fig. 6. These discs when as 
Sembled in pairs form peripheral V-shaped 
grOOVeS for engagement With conducting brushes 
in the form of resilient wires avi, 202, u3, w4, 
u5, 206, 20, 208, U9, up 0 and u? respectively, 
thus forming a two-point contact with these 4 
discs. 
The slip rings r, r2, r3, etc., thus formed are 

insulated from a metallic sleeve 9 fitted on 
shaft 6 by a sleeve 2 of any suitable insulating 
material and the slip rings are positioned in 
Spaced relation to each other by similar insulat 
ing rings 2 also serving for insulating shields 
in the form of metallic discs 22 from the slip 
rings r, r2, r3, etc. 
The shields 22 are electrically connected to 

each other and to slip rings r2, by a rod 23 
shown in Figs. 2 and 6 engaging holes drilled 
in the shield and in one of the discs forming 
the slip rings r2 with a press fit adjustment, the 
slip ring r2 being engaged by the Wire brush 
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U2 as shown in Figs. 2 and 6, the wire brush. 
being connected to a ground terminal 24. 
On metallic sleeve 9 is mounted a disc 25 

Serving for securing a plurality of pairs of arms 
as A-A2, Bf-B2, C-C2, D-D2 and El-E2 
on the free ends of which are mounted the pairs 
of wipers A3, B3, C3, D3 and E3, respectively, 
each pair of wipers collectively engaging the 
resistance coils in the following order: wipers 
A3 engaging the coil 5, Wipers B3 engaging the 
coil 4, wipers C3 engaging the coil f3, Wipers 
D3 engaging the coil 12 and wipers E3 engaging 
the coil if, the arms A1-A2, Bl-B2, Ci-C2, 
etc., are insulatively secured to the disc 25 by 
the clanping action of a plurality of similar 
ScreWS 26 engaging similarly screw-threaded 
holes in a ring 2, insulated from the arms 
Al-A2, B-B2, C-C2, etc., by a ring 28 and 
a sleeve 29. 

Electrical connections from the pairs of wipers 
A3, B3, C3, etc., and their supporting arms 
A-A2, B-B2, C-C2, etc., with their respec 
tive Wire brushes u), u2, 203, U4, U5, etc., are 
effected by screws Sf, s2, s3, S4, S5, S6, sl, s2, s.9 
and SO of different lengths extending through 
clearance holes such as CH in the Superposed 
slip rings ri?, re, r9, etc., in clearance holes 
such as CH2 in the shield 22 and in clearance 
holes such as CH3 in the insulating spacer rings 
2, in engagement with the screw-threaded holes 
as h in the discs d of their respectively aSSociated 
slip rings in the following order: Screw Si as 
shown in Fig. 6 connecting with the slip ring 
rf, screw s2 with slip ring r3, screw s3 with 
slip ring rid, screw s4 with slip ring r3, screw s5 
with slip ring rs, screw SS with slip ring r, 
screw s. With slip ring r8, screw s8 with slip 
ring r9, screw s9 with slip ring r) and screw 
siO with slip ring ri . The slip rings, the in 
sulating rings 2 and the shield 22 are held col 
lectively in assembled relation with the disc 25 
and insulating sleeve 20 by the clamping action 
of a nut 30 bearing against a metallic Washer 
3t and an insulating washer 32, the latter bear 
ing against the slip ring ri. The metallic sleeve 
f3 is secured to the shaft 6 by a clamping ring 
33 engaging the screw-threaded portion of the 
sleeve 9 which is slotted longitudinally as at 
35 forming prongs forced against the shaft 6 
by the tightening of a screw 34. 
The Wire brushes u), U2, U3, 204, etc., are 

molded in a bank 40 of insulating material fitted 
on a stud 4 laterally extending from and 
threadedly engaging a projection 42 formed with 
the base i8, the bank 49 being held securely 
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on the stud 4 by the tightening effect of a screw 
43 following the proper tensioning of wire 
brushes up, u)2, u3, etc., on their respectively 
associated slip rings r, r2, r3, etc., while the 
contact pressure of wipers A3, B3, C3, etc., is 
conveniently effected by the simple twisting or 
bending their supporting arms A-A2, Bf-B2, 
etc. 
What is claimed is: 
1. In a potentiometer, a mounting, a plurality 

of resistance coils secured to said mounting, a 
pair of wipers for each of said resistance coils 
frictionally engaging the latter, means for moving 
said pairs of wipers on said resistance coils col 
lectively, a contact for each of said Wipers, means 
electrically connecting said wipers to said con 
tacts respectively, and stationary brushes fric 
tionally engaging said contacts. 

2. In a potentiometer, a mounting, a plurality 
of circular resistance coils secured to said mount 
ing, a shaft journaled in said mounting positioned 
concentric to said resistances, a plurality of arms 
mounted on said shaft, wiper elements carried by 
said arms engaging said resistances, a plurality 
of slip rings mounted on said shaft, means elec 
trically connecting said wipers to said slip rings 
individually, and a stationary brush associated 
with each of said slip rings. 

3. In a potentiometer, a plurality of resistance 
coils arranged in concentric relation to each 
other, a pair of wipers for engaging each of said 
coils, a rotatable shaft for moving said wipers 
collectively on said coils, a plurality of slip rings 
mounted in superposed relation on said shaft, one 
of said slip rings for each of said wipers, and 
means electrically connecting each of said wipers 
to each of said slip rings in said Superposed 
relation. 
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4. 
4. In a potentiometer, a plurality of resistance 

coils arranged in concentric relation to each 
other, a pair of wipers for engaging each of said 
coils, a rotatable shaft for moving said wipers 
Collectively on said coil, a slip ring for each of 
said wipers, each of said slip rings having a Con 
tact surface of V-shaped cross-section, and a 
brush of circular cross-section engaging Said 
groove for contact at two points in said groove. 

5. In a potentiometer, a plurality of concen 
trically disposed resistance coils, a rotatable shaft 
disposed concentric to said coils, a plurality of 
wiper members carried by said shaft for engag 
ing said coils, slip rings and shield discs mounted 
in a pile-up arrangement on said shaft, insulat 
ing means serving as spacer members between 
said slip rings and said shield discs, means elec 
trically connected to said shield discs collectively 
to one of said slip rings and a plurality of other 
means electrically connecting each of said wipers 
to each of the other of said slip rings in said 
pile-up. 

6. In a potentiometer, a plurality of concen 
trically disposed resistance coils, a rotatable shaft 
disposed concentric to said coils, a metallic sleeve 
mounted on said shaft, a disc carried by said 
sleeve, a plurality of wipers insulatedly mounted 
on said disc, an insulating sleeve fitted on said 
metallic sleeve concentric thereto, a plurality of 
slip rings and shield discs insulated from each 
other and fitted over said insulating sleeve in a 
pile-up arrangement, means for Securing Said 
pile-up to said metallic sleeve and means for Se 
curing said metallic sleeve to said shaft. 

RUDOLPH. F. MALLINA. 

  


