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12 Claims, (CH, 201-48) 

This invention relates to the art of variable electrical 
elementsand particulary concerns a novel potentioneter, 
rheostat, variable impedance or the like. 

It isone object of the invention to prowide a rheOStat 
cr potentiometer providing a finer control and resolution 
of resistance for a given size than is generaly obitainable. 

itis a further object toprowide a contintiousily Wariable 
electrical element in Which an endless helical Conduc 
tive winding on a toroidal core is rotated on an axiS Of 
the toroid while a metal Wiper is enabled to move in the 
same directicin, without return or reverSemovement, along 
the winding. Such an element may be a Variable resist 
ance, reactance, inductance, impedance, etC. 

It is a further object to provide a potentioneter Or the 
like having a relativelylong Winding so asto minimize the 
efect of lost motion in the Wiper contact of the poter 
tiometer. 

It is a further object to prowide a potentioneter or the 
like which is basically Simple in conStruction, So that it 
Imay be manufactured relatively inexpensively. 

Other and further objects and advantages Of the inven 
tion will become apparent from the folowing deScripticm. 

Basicallytheinvention includes a toroidal core on Which 
is wound a helical resistance winding. The core is Sup 
ported on a cylindrical case Which carries a Circilmferen 
tially disposed gear. A control Shaft is geared to the cir 
cumferential gear and to a geared Spit ring which Carries 
a wiper contact aliong the Winding in a helical path. AS 
the control Shaft is Irotated, the winding Irotates on the 
central axis of the toroid and the split Iring Simultaneousily 
Irotates carrying the wiper along the Winding. 

n prior known potentioneter Structures including a 
rotatable helical Iresistance Winding and movable contact 
Wiper, the resistance winding has been directly driven by 
a control means While the wiper frictionally followed the 
resistance winding. Some liost motion between Winding 
and wiper has been inevitable. The present invention in 
Sures positive, direct and minute Control of Telative pOSi 
tion of resistance Winding and contact Wiper because both 
Winding and Wiper are gear driven by the Same control 
Shaft. The invention Wil be better underStood When con 
sidered With Ireference to the draWing Wherein: 

Fig. 1 is a plan View of a device enbodying the inven 
tion With a portion broken aWay to Show internal con 
Struction, 

Fig. 2 is a perSpective View Showing details of a gear 
housing embodied in the Structure of Fig. 1. 

Fig. 3 is a Sectional view taken on lines 3-3 of Fig. 1. 
Fig. 4 is a plan View on an enlarged Scale Showing de 

tails ofthe Structure of Fig. 1. 
Fig. 5 Shows detailson an enlarged Scale of a Split ring 

gearand drivegear Shown in Fig. 4. 
Fig. 6shows a modified form oftoroidal core. 
Fig. 7 Shows modified forms of end plates for the gear 

houSing. 
In IFig. 1 is shown the cytindrical casing 10 having a 

circular cover plate 11. The plate 11 is Shown partially 
broken away to reveal the control Shaft 12 Which carries 
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2 
a controlknobor handle 13atone end, a bevelgear 14 at 
an intermediate position and a Spur type gear 15 IOdged 
in the gear housing 27 atits other end. Gear 15 is best 
Shown in FigS. 3, 4, 5 and Will be further discussed later. 
A toroidal core 17 is Supported by a plurality of Iradial 
Spokes i8. A resistance element is Wound on core i7 to 
forn the helical winding 19. Spokes 8 are welded, 
Soldered or otherwise attached to a rotatable cyindrical 
cup mernber 20 Which carries the bevel gear 21 fitted to 
the outer Walcfthe cup meraber. 
In Fig. 3 is Shown the cylindrical cup member 20 pro 

vided with a collar 23 at its lower end in which is locked 
the Shaft 22. Shaft 22 is journaled in the aperture 25 of 
cylindrical casing i and in a recess 26 of the housing 27. 
Housing27isa substaratially rectangular block Structure 

formed ofplastic fiber or otherinsulation Imaterial. It has 
an upper Section 28 and a lower Section 29. Aplurality Cf 
bore holes are provided in the Several Sections. n hole 
36 is lodged the gear i5. Hole 31 is formed by the upper 
and lower Sections of housing 27. Through this hole 
passes the toroidal core 17, and arcund the core in hole 
3 rotates the Split Iring gear 32. 

In Fig. 4 is shown clearly the housing 27. The tro 
part Structure 23, 29 is neceSSary in order to mctint the 
toroidal core in hole 31. The Wal Cf holes 36, 3 cyer 
lap So that the teeth of Split ring gear 32 eng3ges thcS2 
cf gear 5. End plates 33 and 34 hold the Several hctis 
ing Sections together Since they are provided With aper 
tures 35 and 37 which register with apertures 36 in the 
holsing Sections to receive Suitable bolts or Screys . 
A hole 68 is provided in plate 34 through which passe3 
Shaft 12. Plates 33, 34 are also provided with holes 3’, 
3" which register With hole 31 in housing 27. At ote 
Side of housing 27 is a recess 33 through which passes 
the tcroidal core i7. Registering recesses 33’ and 33" 
are prowided in plates33,34 respectively. At the opposite 
Side of the housing a Slot 39 is provided between the Sec 
tionS 28, 29 opening into hole 31 through Which passes 
SpokeS 18 during movement of the toroidal core. Screws 
4 are threaded imapertures 42 of housing Secticin 28 and 
Serve to Secure the housing to cover plate 11 as shown 
in FigS.2 and3. 

In FigS. 4 and 5 are clearly shown the gears 15 and 32. 
Gear 32 is in the forra of a generally circular split ring 
With ends 43 Spaced apart but overlapping circumnferen 
tialy. The inner diameter of ring gear 32 is slightty 
largerthan that of the toroidal core i7with its winding ?9. 
The teeth 44 of gear 32 mesh with teeth 45 of gear 5. 
The Width or axial eXtent of gear 5 is at least equal to 
the greatest Width of gear 32 at its ends 43. In order to 
prevent Sidewise movement of gear 32 itis provided with 
a pair of pins 46 Which project radially fron gear 32. 
These pinSSide in a circumferential single turn groove 47 
disposed tramSversely of teeth 45 ingear 5. Asingle turn 
groove 48is prowidedin the wal of hole 3 in housing27. 
The pins 46 project into this groove, So that throughout 
movement of gear 32 at least one pin 46 is always either 
in groove 47 or 48. Groove 48 is Iccated at the bottom 
16 Of a Wider groove having sides 49 between which Iride 
the gear 32 So thatitis continually constrained from side 
wise movennent during rotation. 
The electrical System of the device will now be de 

Scribed. The helical coil i9 may bea continuous wind 
ing Cr may have Separate terminations. The electrical 
conductors50 are joined to winding i9 and pass through 
boreholes 54 in core 17 and boreholes 55 in spokes 8. 
Conductors 50 terminate in circular Slip rings 51,52 
Imounted rigidly outside cylindrical member 26. Station 
ary brushes 53 mounted in case 10 contact the slip rings 
and are connected to conductors56 which pass through 
CaSe 10 for Connection to a Suitable electrical circuit. Al 
though only two electrical leads are shown connected to 
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winding 19, as many 1eads as desired may be connected 
to the winding and brought out to Slip rings. The Spit 
ring gear 32 has mounted on its inner periphery a Spring 
ember 57 Shown in Fig. 3 Which carries a Wiper Contact 

element 58. Contact element 53 Slides on the reSistance 
winding 19 as gear 32 rotates. A pair of Spring WiperS 
59 are disposed on opposite Sides of gear 32 and are 
carried by the housing 27. The Wipers are joined elec 
trically by conductor 6) which is connected to conductor 
6 and the latter extends through the Structure 28,29 and 
thence out through casing ()in the form Cfa lead. 
In operation, handle i3 Which is Sectred on Shaft 2 

by a set Screy 65 is rotated causing rotation of gears I4 
and i5. Gear in engagement With beVel gear2 CalSes 
rotation of the cyindrical cup member 2, and the 
toroidai core i7 Irotates on the axis of the Cup member 
in recess 38 and hole 3 of the housing 27. At the Same 
timegear i5 causes Irotation of the Split Fig gear 32 Sc) 
that Wiper contact 58 folows the Winding 9 along its 
length. As Wiper contact 53 traVerses the Winding 19, 
electrical crrent is conducted via Wiper contact 58, gear 
32 and either one of ypers 58, 59 through conductors 60 
and 6. "The electrical energy may be Suppied to the 
Winding Via leads 56 Which are connected in Circuit with 
1eads 5) and Winding 9. AS an aliternative electrical 
arrangeriment one of Ieads 56 and the lead 6i may be 
connected to an Outside Source of electrical Current. The 
electrical path Will then be fron lead 6 through gear 
32, yiper contact 58, Winding 9 and lead 5) to the 
Iead 36 Selected as the other circuit connection. Many 
Other electrical arrangements are poSSible and Will readily 
occt to those Skilled in the art, 

n Fig. 6 is Shown a preferred form of toroidal core. 
The core i7 is provided With a removable Segment 7’ 
so that the Sip ring gear 32 can be mounted over the 
core and the segment 7" is then replaced. Instead of 
proiding a Ireiacyable Segmaetat the core Can be made 
in one pece as a complete toroid, and the ring gear 32 
Can be mmade of tyo parts Sectred together after being 
Imot:Inted on the cCre. The Winding in Fig. 6 has the 
alternative forrin of a mandre in the form of a heliX 66 
of non-conductiye materia on Which is Wolind the Iresist 
ance elegaent ". 

Fin Fig. 7 the aternative form of Side plates 33" and 
34’ are Shor Which Teplace the plates 33, 34 respectively. 
Thise T-3haped plates 33", 34’ Serve the Same functions 
as plates 33, 3 to join the Seyeral Sections of housing 27 
b:t they perrit eaSier aSSembly of the Several parts since 
apertures 3" and 3" are omitted. Apertures 36 Should 
be located in holSing Sections 28,29 to register With the 
apertures 33,37 in pates 33", 34’. 
The Cyindrical cp Inember 20 may be made of con 

dlciye or InOn-condtictive material. If it is made of 
coidtictive Imaterial Such as Copper, altiminum or the ike, 
the bottom Of the cip Sticuld be Imade of insulation mate 
rial or the instilation Spacers 67 should be prowided 
betyeen Slip rings 5,52, 62 and the bottom of cup 
Imenber 2. f Cup member 2(; is made of insulation 
Imaterial, the inStation Spacers may be onitted. All leads 
Slich 3S 3,56, 6, 6, 68 Shold be insuated conductors. 
Resistarice elements and 9" are bare Wire, Core i7 
as Wei asholSing 27 including Sections 28,29 and plates 
33, 34 Cr 33", 34" are made of insulation material such 
aSplastic, fiberand thelike. 

In order to inSture that Sliding contact 58 folows the 
path of the helical resistance element i9 as closely as 
POSSible, the pitch of the helix should be Smal relative 
to its length. It is also possible to modify the circular 
CrOSS Section of the toroid in a manner which compen 
Sates for any deviation between the path of the sliding 
Contact and that of the helix. 
Although the invention has been described with refer 

ence to a potentioneter or rheostat which is a variable 
Iresistance, it Will be readity apparent to those skilled in 
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4 
the art that the device is adapted to Serve as a Variable 
inductance, impedance orothervariable electrical element. 

Although only a limited number of embodiments of 
the invention have been disclosed it is not intended that 
the invention belimited thereto Since they are only illus 
trative of the invention. The Scope of the invention is 
defined in the appended claims. 

I claim: 
1. A potentiometer or the Hike compriSing a Shaft, a 

pair of gears Carried by the Shaft, a cyindrical member 
Carrying a Citctar gear engaged With one of Said gearS, 
a helical conductive coi carried by the cyindrical men 
ber, a Spit ring gear encircling the coil and engaged With 
another of Said pair of gears, and an electrical contac 
Carried by the Iring gear to contact the coil along its 
length during Irotation of Said Shaft. 

2. A potentiometer or the Ilike comprising a member 
Carrying a Conditictive coil and a Circular gear disposed 
circtinferentially around the coil, a split Iring gear 
encircling the coil and in electrical contact therewith, 
and means engaging the circular and ring gears to Irotate 
the Coiland IringgearsimultaneolSily. 

3. A potentiometer or the 1ike comprising a Shaft, a 
bevel gear and Spir gear carried by the Shaft, a circular 
gear in engagement With the bevel gear, a Iring gear in 
engagement With the Spur gear, Said Iring gear encircling 
a toroidal helical conductive coil and electrically contact 
ing the coil. 

4. A potentioneter or the like comprising a rotatable 
Shaft, a pair of gears carried by the Shaft, a circular gear 
in engagement With the bevel gear and operatively con 
nected to a torcidal helical conductive coil, a Iring gear in 
engagement With the other of Said pair of gears, and 
encircling Said Coi, Said ring gear electrically contacting 
Said coil and a non-conductive housing provided With 
Incars for Confining movement of Said Iring gear in a 
Circularpath diring Irotation of Said Shaft. 

5. A deVice according to claim 3, Wherein Said coil 
is diSposed tranSverSely of Said housing and passes there 
through dilring rotation of Said Shaft. 

6. A device according to clain 5, wherein Said other 
gear Irotates Within Said holsing. 

7. A device acccirding to claim 3, further comprising 
a Cylindrical Inember carrying Said circular gear and 
Supporting Slip rings electricaly connected to Said coil and 
Iring gear, Said member being rotatably mounted in a 
CaSe, and Stationary electrical contacts carried by the case 
and Contacting Said Slip Irings. 

8. A deWice according to claim 3, Wherein said con 
ductive coil is an electrical resistance element. 

9. A Wariable electrical element, comprising an annular 
Core, a helical Conductive member Wound on the core, the 
axis of Said helical conductive member comprising a 
Circular line Which is equidistant at all points from the 
Central axis of the annular core, a ring encircing said 
Core and Conductive member and carrying an electrical 
Contact, the axis of the ring beingtangential tosaid circular 
line, and means for rotating Said ring aboutits said axis 
to ImaOVe the Contact aliong the conductive member in a 
SlibStantially helical path. 

10. A Wariable electrical element, comprising a toroidal 
helical conductive menber Whose central axis comprises 
a Circular line, a ring encircling Said helical conductive 
member and Carrying an electrical contact engageable 
With Said helical conductive member, the central axis of 
Said Ting being tangential to Said circular line, and means 
for Totating the ring about its said axis to move said 
electrical contact along Said helical conductive member in 
a Substantially helical path. 

11. A Potentiometer or the ike, comprising a toroidal 
helical conductive member Whose axiscomprises acircular 
ine, a Ting encircing and contacting said heical conduc 
tiye member, the axis of the ring being tangential to said 
Circular line, and means for rotating theringabout is 




