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Application March 17, 1954, Serial No. 416,510
6 Claims, -(CL 261-—56)

The present invention relates to a variable resistor or
potentiometer, and more pafticularly: to an improved
miunlti-turn variable resistor or potentiométer.

Multi-turd potentiometers have heretofore beén pro-
vided wherever it is desired to have a degree of reselution
gréater than that which can be provided in' the type of
potenitiometer which has an angle of rotation ¢f the mov-
able contact somewhat less than 360°: In: certain par-
tictlar applications it would be desirable to provide the
équivalent of a slide wire variable résistor or poten-
tiometer in a ccmparatively small space, and hencé a
miulti-tufn potentiometer is employed. In such potei-
tiometers, however, there are certain characteristics in-
herent in conventional constructions which it is desired
to minimize or improve. One of the characteristics in
particular is the inherent high contact resistance. which
décurs at times between the movable contact and theé
resistor wire.. This at times may be occasioned by slight
variaticds in the diameter of the wire, or more frequently
the location of the wire in a groove on thé supporting
stiucture.. At other times it has been found that there
is a defrimental wear of the movable contact which gives
4 variation in the contact resistance. It, therefore;
would bé desirable to. provide a- different  constriction
which would obviate some of the disadvantages hereto-
fore encountered in multi-furn variable resistors or po-
tentiometers.

In accordance with the present invention it is contem-
plated to provide a bifilar potentiometer, in onée em-
bodiment, with a variable contact which has a high lat-
eral compliance so that a good contact is ebtained at all
times, irrespective of slight differences occurring: in
manufacturing, such as positioning of ‘thé wires inh the
groove. It is further contemplated in accordance with
the improved construction to provide ‘an arrangeiment
whereby detrimental wear of the movable contact is
minimized. These objectives are achieved by arrangihg
the contact so that the forces exerted upon the contact
in opposition to the normal downward bias of the ¢ontact
towatd the supporting structuré on which the resistance
wire-is ' wound will be such that theése forces lie in. intér-
secting directions. :

It is, therefore, an obiject of the invention to provide an
improved multi-turn variable resistor or potentiometei
having an 1mproved lateral -compliance of - the movable
contact.

Still another object of the invention is to provide an
improved multi-turn variable resistor having low contact
resistance at all times between thé movable contact and
the résistor wire, )

Still another object of the invention is to provide an
improved multi-turn variable resistor wherein  detri-
mental wear of the movable contact is minimized.

A still further object of the invention is to provide in a
multi-turn variable resistor a movable contact element
constriction which assures good conducfmty of the fe-
mstotr wire irrespective of any wear on thé confadt éle-
mient,
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A further objéct of the invéntion is to provide an im:
proved multi-turh variable résistor wherein substantially
constant contact of a movable contact element with the
resistor wire is assured iifespective of variations in the
position of the résistor wiré or its support or other mé<
chanical or manufacturing variations. .

A still further object of the invention is to provide an

improved multi-turn variable tesistor having improved

linearity characteéristics.

A still further object of the inventlon is to prédee
wherem contact noise between the movable contact and
the resistor wire is minimized.

Other and further objects 6f the invention subsequently
will bécome -apparent by refereice to the following de-
scription taken in conjunction with the accompanying
drawings wherein:

Figure 1 is a longitudifial créss-section view. of a
variable resistor or potentiometer constructed in accord-
ance with the present invention;

Figure 2 is a transverse cross-sectional view as seen in
the direction of the arrows along the line 2-—2 of Flg-
ure 1; :

F10ure 3 is a transverse cross-sectional view as seen in
the direction of the arrows along the line 3—3 of Fig-
ure 1;

Figure 4 is a pérspective view of one element of a re:
sistor device; :

Figure 5 is a longitudinal side view with portions 6f
the outer casing broken away to expose the intérnal con-
struction;

Figure 6 is a cross-sectional detailed view as seen in
the direction of the arrows along the line 6—§ of Fig-
ure 13

F1°ure 7 is a cross-sectional view as seen in the direc:
tzon of the arrows along the line 7-—7 of Figure 1;

Floure 8 is a cross-sectional detailed. view showing
bifilar conductors or resistor wires and a movable con-
tact;

Figure 9 is a ¢ross-sectional detailed view of an alter-
native résistor wire dnd-contact arrahgement;

Figure 10.is a cross-sectional view showing anothér
wire and ¢ontact arrangement; and

Figuré 11 is a cro$s-sectional view showmg st111 an=
other resistor wire and contact arrangemeént.

Referring to the drawing and more particularly to Fig-
ure 1; it will be notéd that a variable resistor or potentioms-
eter embodying thé present invention is arranged to bé
mounted on a suppert panel 12 by méans of a plurality of
scréws: I3 passing intc a support base 14. The ‘suppoit
base 14, which has an annular configuration, has & ¢ef-
tral opening 15 Wwhich stpports suitable bearing menmbérs
16 for a shaft 17. The shaft 17 passés thrcugh an in-
ner sipport plate 18 which iy secured to the support base
14 by suitable screws 19. The innsr support platé 1B
sécuied by a plurality of sereéws 21 to a cylindrical °up
port or drum 22 which in tiirn 1s secured to an oltér sup-
port plate 23 by a plirality of sciéws 2. The outer sup-
poit platé 23 has a ceftral opening which serves 4§ a
bearing for thie right end of the shaft 17 as séen in Figute 1.

The inner support plate 18 has a stepped conﬁguranbn
adjacetnit its outer periphery for receiving an anfiblar
member 25 which is ¢onneécted by three Tod spaceis or
pick-up theémbers 26 10 an outér cagé plate 27. Suitable
cap screws 28 pass through the aniiular cage rmg 25 and
the outer cage plate 27. The outer cage plate 2718 keyed

"6 thé end of the shaft 17 by suitable 58t screws 29 in an

appropriate boss 31 f_ormed about the openmg in the
outer cage plate 27

ifig méitibers 33 and 34 between the innér cage plate 2‘5 :
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and the outer cage plate 27. One end of the lead screw 32
is provided with a gear 35 which meshes with an inter-
mediate gear 36 rotatably mounted on one side of the
outer cage plate 27. The intermediate gear 36 meshes
with another gear 37 which is secured to the outer cylindri-
cal support plate 23 by suitable screws 38. The shaft 17
upon rotation produces rotation of the cage comprising the
inner plate 25, the outer plate 27, and the spacer rods 26.
This rotation produces a rotation of the intermediate gear
36 since it is in engagement with the stationary gear 37.
Rotation of the gear 36 in turn drives the gear 35 and the
lead screw 32. The lead screw 32 is provided with a
threaded follower 39 forming a part of the contact as-
sembly.

From Figures 3 and 5 it will be noted that the follower
39 produces a resilient bifurcated collector member 41
which engages opposite sides of one of the rod spacers
26. The resilient member 41 extends to the other side of
the follower member 39 in a tapered portion 42, and
terminates in a contact element 43 which engages the re-
sistor wire 44 carried by the cylindrical support or drum
22, It will be noted from Figure 5 that the drum 22 is
provided with a helical groove, and that two wires 44
are positioned in the groove so that the contact element
43 is positioned between the wires 44 in a manner shown
in greater detail in Figure 8. The tapered portion 42
exerts downward pressure on the contact element 43
so that the opposing forces on wires 44 are in the direc-
tion shown by the center lines in Figure 8. It is to be
observed that these center lines intersect, and hence with
the proper lateral compliance provided by the member 42
the contact 43 will always be in between the two wires
44 in the same relative position irrespective of minor vari-
ations in the position of the wires 44 and the helical groove
of the wire 42. This construction will assure a substan-
tially noise free contact at all times, and will avoid detri-
mental wear of the movable contact.

Where a fiat contact element engages the top of the wire,
the wire eventually wears the contact so as to produce
an arcuate indentation therein. This arcuate indentation,
however, is not semi-circular so that at times the actual
area of contact between the wire and the contact element
varies appreciably. In the present construction illus-
trated in detail in Figure 8, such variations are avoided
since the same area of contact is provided under all condi-
tions of operation.

Referring again in particular to Figure 1, it will be
seen that the inner cage member 25 is provided with a
contact brush 44 which engages a collector ring 45 car-
ried on an insulated support 46 in an annular groove
in the base support 14. 'The annular ring 45 is connected
by a conductor 47 to a binding post 48 provided with an
insulated bushing 49 extending through the cylindrical
wall of the support base 14 and a plurality of insulating
members 51 and 52.

From Figure 2 it will be noted that similar binding posts
53 and 54 are provided for making electrical connection
to the ends of the resistor wire 44, In order to limit the
relative rotation between the contact arm 42 and the
wire 44 on the drum 22, there is provided on the shaft
17 a lock stop assembly comprising a threaded sleeve 55
terminating in a clamp portion 56 held in position by a cap
screw 57. In Figure 6 the relation of the members 56 and
57 is shown with greater clarity. Mounted upon the
threaded sleeve 55 is a traveler 58 which can travel from
the member 56 to an adjustably positioned lock stop 59
which is held in position by a set screw 61. The traveler
58 is shown in perspective in Figure 4, and is provided
with a threaded interior 62 and two projecting lugs 63.
The projecting lugs 63, as may be seen from Figure 6,
are contained within the longitudinal guides or recesses
64 provided on the inner surface of the drum 22. Thus
the shaft 17 may only be rotated a certain number of turns
and further rotation thereof is prevented. This will then
permit the contact assembly 39 to move the proper dis-
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4
tance to cover the various turns of the resistor winding
44,

The assembly, as is apparent from Figures 1 and 5, is
provided with a cover comprising a cylindrical portion 65
and an end plate 66 which is held in position on the sup-
port base 14 by a clamp ring 67.

In connection with Figures 1 to 8, the embodiment
described has been one employing a bifilar winding con-
sisting of twe wires 44 in a helical groove in the support
22. Such an arrangement previously has been described as
having certain advantages with respect to the lateral and
vertical compliance of the contact 43. A similar advan-
tage can be obtained by the use of a single resistor wire
71 laid parallel to an insulated wire 73 or a wire-like
insulation member 73. The contact 43, as may be seen
from Figure 9, still will be urged against the resistor wire
71 by the cooperation of the member 73 so as to minimize
wear of the contact, and to assure that the area of con-
tact between the contact element 43 and the wire 71
remains substantially constant irrespective of variations
in the groove of the support 22, the position of the wire
71 in the groove, or other manufacturing variations.

Where exceptionally low resistance values and low con-
tact resistances are desired, an arrangement such as that
shown in Figure 10 may be employed wherein the groove
in the support drum 22 is made sufficiently large to con-
tain a greater mumber of parallel resistance wires 74,
which might be four in number as shown. In such case
a plurality of contacts 43, one less than the total number
of parallel wires, would be employed on a movable fin-
gered arm assembly so that each contact element 43
operates somewhat independently as it is urged in inti-
mate contact with the adjacent resistor wires 74.

While the most convenient method of winding the
drum 22 is to use grooves as shown, it is also possible to
use V-shaped grooves such as illustrated in Figure 11
wherein two flat wires might be mounted in the groove
for contact by a contact element 43. Here again, how-
ever, the forces exerted upon the contact 43 opposing the
downward pressure of the resilient spring member 42
again are in directions which intersect. Thus vertical and
lateral compliance of the contact is employed to assure
substantially constant area of contact between the contact
element and the resistance wire.

While for the purpose of illustrating and describing the
present invention certain particular embodiments have
been illustrated in the drawings, it is to be understood
that such variations are contemplated as may be defined
in the accompanying claims.

I claim as my invention:

1. In a multi-turn variable resistor, the combination
comprising a cylindrical support having a helical groove,
a pair of resistance wires wound parallel to each other
within said groove, a movable contact having lateral com-
pliance and engaging said wires so that both wires exert
forces on said contact in intersecting directions, means for
producing relative motion between said support and said
contact, and means within said cylindrical support co-
axial therewith for limiting said motion to a predeter-
mined amount.

2. A multi-turn variable resistor comprising a cylin-
drical support having a helical groove, a plurality of wires
wound parallel to each other within said groove, a cage
surrounding said support and being mounted for relative
rotation thereto, a movable contact having lateral and
vertical compliance and being carried by said cage having
a contact element positioned between said wires, means
carried by said cage for moving said contact longitudi-
nally, and gear means interconnecting said latter means
and said cylindrical support.

3. A multi-turn variable resistor comprising a cylin-
drical support having a helical groove, a plurality of
wires wound parallel to each other within said groove,
a cage surrounding said support and being mounted for
relative rotation thereto, a movable contact carried by
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said cage and positioned between adjacent wires, means
carried by said cage for moving said contact helically
relative to said support, gear means interconnecting said
latter means and said support, and means for making
electrical connections to said wires and to said movable
contact. :

4. A multi-turn variable resistor comprising a cylin-
drical support having a helical groove, a plurality of
wires arranged parallel to each other within said groove,
a cage surrounding said support and being mounted for

rotation relative thereto, a movable contact having lat-

eral and vertical compliance and being carried by said
cage, said contact engaging said wires at the sides of said
contact, means carried by said cage for moving said con-
tact to follow said groove, gear means interconnecting
said latter means and said cylindrical support, and means
for limiting the relative rotation between said cage and
said cylindrical support.

5. A multi-turn variable resistor comprising a cylin-
drical support having a helical groove, a plurality of wires
arranged parallel to each other within said groove, a
cage surrounding said support and being mounted for
rotation relative thereto, said cage comprising two end
plates interconnected by a plurality of spacer rods, a
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movable contact having lateral and vertical compliance
carried by said cage for engaging two adjacent wires,
means carried by said cage for moving said contact to
follow said groove, and a sliding electric contact between
said movable contact and one of said spacer bars.

6. A multi-turn variable resistor comprising a cylin-
drical support having a helical groove, a resistance wire
wound on said groove, a cage surrounding said support
and being mounted for rotation relative thereto, a mov-
able contact having lateral and vertical compliance, and
being carried by said cage having a contact element posi-
tioned to engage said wire on one side of said contact,
and means engaging the other side of said contact to
assure that the area of contact between said contact and
said wire remains substantially constant.
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