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10 Claims. 

This invention relates to variable resistors, 
and more particularly to power rheostats in 
tended to operate at relatively high temperature. 
The primary object of my invention is to gen 

erally improve variable resistors, especially low 
resistance units commonly called power rheostats. 
Such rheostats dissipate Substantial power and 
Operate at relatively high temperatures. The in 
Sulation core on which the resistance wire is 
wound must therefore be made of a refractory 
material. In the past, a core made of porcelain 
or the like has been used, and inasmuch as the 
core is commonly made circular or arcuate in con 
figuration, it has been necessary to employ a 
bobbin machine to wind the resistance wire on 
the circular core. However, such a machine is 
costly and slow in operation. 
A more particular object of my invention is to 

overcome the foregoing difficulty and to provide 
a power rheostat the resistance element of which 
may be wound straight and thereafter bent to 
arcuate configuration even though using a re 
fractory insulation core. This object fulfil 
preferably by using a Rockbestos core comprising 
a strip of copper sheathed in asbestos. Such a 
core is flexible and heat-resistant. Because of 
the high thermal conductivity of the copper strip, 
excellent heat dissipation is obtained even when 
only a small part of the resistance element is in 
use. The finished element is permanent and 
durable because the resistance winding itself op 
erates to hold the asbestos covering on the copper 
strip. For these reasons I prefer to use Rock 
bestos as the bendable refractory insulation core, 
but other materials may be used, for example 
laminated mica the laminations of which are se 
cured together by both low temperature and 
high temperature cements. - 
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Further objects of my invention center about 
the mechanical construction of the rheostat and 
are to provide a stop arm the stopping force of 
which is applied directly to the control shaft 
without affecting the contact arm; to locate the 
stop arm within the contact arm for cooperation 
With a stop molded directly on the base of the 
unit; to provide a collector ring or cup advan 
tageously located inside the stop arm yet con 
nected directly to the contact arm at the outside 
of the unit; to provide two spaced contact arms 
with a wiper shoe protectedly located therebe 
tween; to make the wiper shoe wear-resistant and 
self-lubricating; and to utilize the soldering lugs 
of the unit for holding the resistance element in 
place and to act as short-circuiting terminals 
therefor. 

(C. 201-56) 
To the accomplishment of the foregoing and 

other objects which will hereinafter appear, my 
invention consistS in the rheostat elements and 
their relation one to the other as are hereinafter 
more particularly described in the specification 
and sought to be defined in the claims. The 
specification is accompanied by drawing in 
which: 

Fig. 1 is a rear elevation of a rheostat embody 
ing features of my invention; 

Fig. 2 is a section taken in elevation in the 
plane of the line 2-2 of Fig. 1; 

Fig. 3 is a section taken in the plane of the 
line 3-3 of Fig. 1; 

Fig. 4 is a section through the wiper shoe taken 
in the plane of the line 4-4 of Fig. 3; 

Fig. 5 shows a step product or part of th 
rheostat and is explanatory of the invention; and 

Fig. 6 is a modification. . 
Referring to the drawing and more particu 

larly to Fig. 5, I employ a core strip 2 made of 
refractory insulation material. This strip is 
preferably straight and is wound while in straight 
condition with a resistance wire winding, as is 
indicated at 4. The strip may then be severed 
into appropriate lengths which are bent to the 
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circular or arcuate shape indicated at 6 in Fig. 
1, in Order to form, individual resistance elements. 

Because rheostats of the character here illus 
trated, commonly termed power rheostats, have 
a low resistance, say 5 to 50 ohms, and dissipate 
substantial power, they must be capable of oper 
ating at elevated temperatures, and the core 12 
must therefore be made of refractory material. 
So far as I am aware, no one has heretofore 
employed a satisfactory refractory material 
which is also bendable. It has therefore been 
the practice to mold the core in circular config 
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uration and to thereafter apply the resistance 
wire winding thereto. In accordance with my 
invention it is possible and desirable to rapidly 
wind long strips of insulation core, say, 6 feet in 
length. 
The core 2 preferably comprises a metallic 

strip 8 sheathed with asbestos 20. Strip 8 
may be made of copper which is pliable and an 
excellent conductor of heat. The asbestos may 
be temporarily held in place by cotton thread or 
the like, and even if such thread is later burned 
away, no harm results because the asbestos is 
then securely held in place by the resistance 
wire winding 4. . If desired, the core 2 may be 
purchased in finished form under the commercial 
name "Rockbestos'. . 

Referring now to Figs. 1 through 4 of the dras - i. 
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ing, the rheostat comprises a resiactory insia 
tion oase 22 molded, for example, from porcelain. 
This case has an annular i?lange 23 whica acts as 
a supporting wall for the resistance element, 66. 
The resistance element is placed around flage 
24 and is held in place by soldering lugs 26 the 
inner ends of which are reversely cent to J shape 
and slipped over the resistance element agad 
flange. Vore Specifically, the lugs are beint, to 
provide an outer wall 28, a Rhaci. Wall 36), and a Yi. 
inner Wall 32, as is best shown in 3igs. and 2. 
tugs 23 are secured to base 22 by rivets 34 pass 
ing therethrough. The end of the resistance Wiire 
Widing is electrically connected to the Soldesting 
lug, preferably by the use of hard or silver Soides. 
he back Wall 3 may be slit to form a 36, and 

the end 33 of the resistance Wire Winding may 
ke passed beneath Wall 33 and anchored about 
the neck of 36, as is best shown in gig. 1, pre 
paratory for the soldering operation. , should 
be understood that the two lugs 26 are aliize and 
signilarly connected to the adjacent ends of the 
resistance element, although only one of the , 
lugs is exposed in Fig. i by supposed removal of 
the enamel coating applied to the finished unit. 
Outer Wall 23 of lug. 2S is preferatoy further 

used as a short-circuiting terginia. So he re 
sistance eleinent. For this purpose, the edge (36 
of Wai 23 is struck inwardly or beveled, hereby 
facilitating movement of the Wiger or contact 
shoe 2 from the resistance wire to he terminal. 
The base 22 with applied resistance element 

6 is next dipped in a protective enane which 
not only coats the unit, but fills in the interstices 
between the resistance wire windings and be 
tween the resistance element and iiange 24. The 
enamel is wiped away on the outside of the re 
sistance element, thereby exposing the windings 
for contact with wiper shoe 42. The unit is then 
air-dried and finally baked or fused at a suitable 
high temperature, say, 1200 Fahrenheit. 
Coming now to the control mechanism of the 

rheostat, base 22 is provided with a central tubu 
lar support 44. A threaded metallic bushing 6 
is passed through support 44 and locked in place 
between flanged head 48 and a nut, 59. A lock 
washer 52 may be inserted between head 48 and 
Support 44 in order to prevent rotation of bush 
ing 46. 

Bushing 46 receives a contro, shaft 54 the 
inner end 56 of which may be squared and is 
Securely riveted directly to an appropriate stop 
arm 58. This stop arm cooperates with a sta 
tionary stop 59 preferably molded integrally with 
base 22 within flange 24. Control shaft 54 is 
axially located by means of a thrust washer 60 
beneath stop arm 58, and a split washer 62 re 
ceived in a mating groove 63 on control shaft 54. 

Control shaft 54 has insulatedly mounted there 
on contact arms 70 and 72 which cooperate with 
Wiper shoe 2. 
located outside stop arm 58 and at the outside 
or back of the unit. Electrica Corainection is obes 
tained to contact arm 70 through collector brushes 
4 located inside stop arm 53 and Within the 

unit. To this end I Secure a disc of insulation 
6 on the outside of stop arm 58 by means of 

rivets 8, and then mount a metal cup 33 over 
insulation disc 76. The side wall 82 of cup 3G 
acts as a collector ring against which brushes 
bear. As is shown in Fig. 3, side waii. 82 is cut 
away at 84 to receive stop arm 58 out Without 
contacting the stop arm. Cup 3 is Secured to ina 
Sulation disc 76 by means of rivets 86, and these 
rivets may also be used to lock contact arms 8, 2 

The contact arms are preferably 

3,333,26'? 
in physical 3rd eiectricai engageinent wit... ct: 
30, a fact, oecause arras I 8, 2 are preferably 
Strucs., from a single piece of relatively heavy 
gauge sheet netal, it may be Said that cup 8) is 
riveted in page between insulation disc G and 
the junction or common portion 83 of arms 78, 3, 
2s is best shown in Fig. 2. Both the cup 39 
and junction 33 are cut away to clear the rivets 
3 which hold insulation disc 7: G to stop arm. 

(53, as indicated in Fig. 1. 
Arras 0 and 22 may, i3 desired, be connected 

near 8heir outes extremity by a web 9, and the 
projecting ends 32 and 34 are ent forwardly or 
at right angles outside the resistance elevent. 
While have referred to the arms C and 2 as 
though two spaced arms are used, it should be 
Understood tina; the construction may equally 
Well be described as including a single broad arm 
the Outer externity of which is cut away between 
the parts 92 and 35. 

Eine Wiper shoe 2 is iocated in the space be 
Ween the ends 92 and 94. This shoe is pref. 
erably made of a block of copper graphite a joy 
because the said alloy is self-lubricating and is 
capable of substantially indefinite wear. The 
botton. Sace 96 of the block (see Fig. 4) is pref 
erably Yiade straigh, so that it contacts with only 
One or two of the resistance wire windings d at 
any o2he time. The block is self-adjustably seated 
against the windings by means of a leaf spring 98 
having a rounded projection 00 bearing against 
a nating Seat 02 on the outside of the block. 
Seaf Spring 98 is secured to the end 92 of contact 
arm it by means of a rivet 04. To insure good 
electrical connection, a thin flexible strap 06 is ; 
connected at One end to shoe 42 and at its other 
end to contact arm 79, as by the use of aforesaid 
rivet 04. 

In the particular form here shown, the end 94 
of arm 2 is not connected to shoe 42 and acts 
Only as a protective guard for said shoe during 
Operation of the rheostat. It should be under 
stood, however, that if desired the leaf spring 98 
may be connected to both ends 92 and 94, or the 
leaf Spring may be connected to end 92 and elec 
trical conductor 06 connected to the end 94, 
and So on. 

Brushes 4 are the ends of a resilient U-shaped 
Strip of metal 9 the center portion of which is 
riveted at 2 to the rearwardly bent inner end 

4 of a third or center soldering lug 6 which 
paSSes from the inside to the outside of the unit 
between the ends of the resistance element and 
through an opening or passageway in annular 
flange 24 of the base. Center lug 6 is riveted 
in place by a rivet 8. It will be understood 
that the three soldering lugs shown make it pos 
sible to vary the resistance in either direction or 
to use the unit as a potentiometer. 
While the bendable refractory core 2 of the 

resistance element is preferably made as before 
described, it is possible to use other materials, 
and a core made of laminated mica is illustrated 
in Fig. 6. The core 26 consists of a large num 
ber of thin laminations of mica, which are prefer 
ably Secured together by two kinds of cement one 
effective at low temperatures, and the other 
effective at high temperatures. I am informed 
and believe that the low temperature cement is an 
organic cenient, which is Volatilized and driven off 
at the final high balking temperature, while the 
high temperature cement is an inorganic cement, 
which fir?t iuxes and becomes effective at the 
high baking temperature. A suitable product is 
inade by the New England Mica Company under 
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2,118,267 
the trade number "16'. In using this material I 
find it desirable to heat the same to a tempera 
ture of, say, 400 Fahrenheit before bending the 
resistance element from the straight to the arcu 
ate configuration. 

It is believed that the construction of my in 
proved rheostat, as well as the many advantages 
thereof, will be apparent from the foregoing de 
tailed description. In addition to advantages 
heretofore pointed out, I may mention that the 
finished unit is rugged and sturdy in construc 
tion and appearance; it is open, thereby dispens 
ing with the cost of a casing and increasing the 
heat radiation from the unit; the supporting 
flange or Wall holds the otherwise bendable re 
sistance element, rigidly in truly circular con 
figuration; while the impregnation and coating 
with enamel not only protects the structure but 
gives the same the appearance of being made in 
One piece. w 

It will be apparent that while I have shown and 
described my invention in preferred forms, many 
changes and modifications may be made in the 
structures disclosed, without departing from the 
spirit of the invention, defined in the following 
'claims. 

I claim: 
1. A variable resistor comprising a control shaft, 

a stop arm mounted on the end of said shaft, an 
insulation disc secured to said stop arm, a 
metallic cup mounted over said insulation disc, 
the side wall of said cup being cut away to receive 
said stop arm, a contact arm conductively secured 
to said cup, a stationary brush slidably contacting 
said cup, and a stationary stop cooperating with 
said stop arm. 

2. A variable resistor adapted for high tem 
perature operation, comprising a refractory in 
sulation base, an arcuate approximately cylindri 
cal wire-wound resistance element mounted on 
said base, at least the exterior of the core of said 
element being made of refractory insulation, the 
windings extending transversely of said core, 
fused enamel securing said windings to said core 
and securing the wound core to the base, the 
windings being exposed at the outer cylindrical 
periphery of the resistance element, a contact 
arm movable around said resistance element, a 
contact shoe made of a block of copper graphite 
alloy and having a contact face of substantial 
dimension in two directions, and resilient means 
secured to said arm and self-adjustably support 
ing the contact shoe in engagement with the ex 
posed windings at the outer cylindrical periphery 
of the resistance element. 

3. A variable resistor comprising an arcuate 
approximately cylindrical wire-wound resistance 
element the windings of which are exposed at the 
outer cylindrical periphery thereof, a control shaft 
for the resistor, two spaced metallic contact arms 
extending divergently from the shaft and mov 
able around the outside periphery of said re 
sistance element, a contact shoe made of a block 
of copper graphite alloy having a relatively large 
flat bottom face bearing against the exposed 
windings, a leaf spring secured at one end to one 
of said arms and extending toward the other arm 
and having a rounded protuberance bearing 
against the aforesaid contact shoe, and a flexible 
connector strip extending from said contact shoe 
to said arm, said shoe being located between the 
two spaced arms. 

4. A variable resistor adapted for high tem 
perature operation and comprising a refractory 
insulation base having an annular flange pro 

3 
jecting therefrom, an arcuate wire-wound re 
sistance element mounted on said base around the 
outside of said flange, the core of said element 
being a thin bendable strip at least the exterior 
of which is made of refractory insulation, solder 
ing lugs riveted to said base and having their 
inner ends bent to U shape around the resistance 
element and flange in order to hold the resistance 
element on the base and against the flange, means 
connecting the ends of the resistance wire to said 
Soldering lugs, and fused vitreous enamel filling 
all of the space between and bonding together 
the resistance element and base and flange into a 
unitary heat-dissipating structure. 

5. A variable resistor comprising an insulation 
base having an annular insulation flange pro 
jecting therefron, an arcuate wire-wound re 
sistance element mounted on said base against 
said flange, the core of said element being a strip 
at least the exterior of which is refractory insu 
lation, soldering lugs riveted to said base and bent 
around the resistance element and flange at 
points in mediately adjacent the ends of the 
windings in order to hold the resistance element 
on the base, means connecting the ends of the 
resistance wire to said soldering lugs, the edges 
of said lugs bearing against said windings being 
inWardly bent to afford free sliding movement of 
a contact shoe from the windings to the lugs, 
whereby said lugs are adapted to act as metallic 
short-circuiting terminals for said resistor, and 
fused enamel bonding the resistance element and 
base into a unitary heat-dissipating structure. 

6. A low resistance variable resistor adapted 
to operate at high temperature, said resistor com 
prising a refractory insulation base having a wide 
annular Support Wall, a thin wide bendable core 
Strip at least the exterior of which is made 
of refractory material, said strip being bent to 
arcuate. shape and mounted on said base out 
side of and against said support wall, a resistance 
wire winding on said core strip, soldering lugs 
mechanically secured to said base and bent to U 
shape around the resistance element and support 
wall in Order to hold the resistance element on the 
base against the support wall, fused enamel addi 
tionally securing said wound core strip on said 
base against said support wall, all of the space 
between the wound core strip and base and sup 
port Wall being solidly filled with vitreous enamel 
in order to obtain maximum thermal conductivity 
between the resistance wire and the base, where 
by the base acts as an effective radiating surface 
for heat dissipation from the wire, and movable 
contact mechanism arranged for movement over 
the wide outside cylindrical surface of said re 
sistance winding. 

7. A low resistance variable resistor adapted for 
high temperature operation and comprising a 
refractory insulation base having an annular sup 
port wall, an arcuate approximately cylindrical 
wire-wound resistance element secured to said 
base against the outside of said support wall, 
whereby the windings thereof are exposed at the 
outer cylindrical periphery thereof, a control 
shaft rotatably mounted on said base, two spaced 
metallic arms extending divergently from the 
shaft and together movable with the shaft around 
the outside periphery of the resistance element, 
a contact shoe having a relatively large flat bot 
tom face bearing against the exposed windings 
On the outer periphery of the resistance element, 
said contact shoe being located between and being 
protected by the aforesaid two spaced arms, and 
resilient connection means extending between 
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said contact Shoa and a least one of Said S.23ins, 
said resistor ceing open and 3:posed at is s 
gecipiery. 

8. A low resistance variable resistor a distad. 
to operate at high tengerature, said 'esistor 
comprising a porcelain or refractory insulation 
oase having a wide annular support Wall, a, wide 
bendable core strip bent to arcuate approxiKately 
cylindrical shape and mounted on said base cut 
side of aid against said support Wall, a resis&axc3 
Wire Windirag or said core, and nowable c32838, 
Raechanisin arranged for in ovement owes the Wide 
outside cylindrical surface of said resistance wind 
ing, said core being a relatively vide this stig 
of highly heat-conductive neta Syrrorded. By 
a sheath of refractory insiation Suici as aslesios, 
the resistor being coated "Eyith fused enane Wich 
covers the base and resistance eleinent excep, 
On the outside cylindrical Surface where i3 is en 
gaged by the Inovable contact, and which enaine 
fills thic interstices between the resistance Wire 
windings and between the resistance element, and 
the base and Support wall, thus forning a unitary 
heat-dissipating structure. 

9. A low resistance variaole resistor adapted 
to operate at high temperature, said resistor coin 
prising a porcelain or refractory insulation base 
having an annular support Wall, a bendable core 
Strip ent to arcuate approximately cylindrical 
shape and mounted on said base outside of and 
against said Support Wall, a resistance wire Wind 
ing on said core, and Snovable contact, mechanism 

23ranged for move:Yes, about Said resistance 
"Wir digg, Said core Roeing 8, relatively Wide hit 
strip of highly heat-conductive netsi Stroudied 
fy a saath of refractory in Silation. Such as a S 
ces:0s, the resistor oeing coated with fused vitre 
OLS eShane Waic covers the resistance eienent 
'e:cept, where engaged by the novable co?tact, 
arc Wich illis the intestices betwee; the re 
sista ince wire windings and between the windings 
and She base and support, Wall, to fortin a tini 
E3:'y heat-dissipating structure. 

20. In he nanufacture of a variakie resistor 
adapted to operate at high teinperatures, the 
aesiod which includes prelininarily sheathing 
a heat-conducive metallic strip of Substential 
width and length with asbestos, winding said 
shea&ied strip with 2, resistance winding, bend 
ing Said strip to arcuate appro;ixinately cylindri 
cal sh3.2e, mounting Said arcuately beat Strip on 
2, base itade of refractory insulation, coating the 
starticture with a protective ename which coats 
the unit aid fills in the interstices between he 
resistance Wire Windings and between the re 
Sist2:nce element and the oase, wiping away the 
en2Rnel on One side of the resistance eieneni, to 
expose the Windings for contact with a, wiper 
shoe, air-drying the Gnasneled unit, and baking 
the Sane atta, Suitable extremely nigh tempera 
tulse, to for in the Windings, strip, and base into 
a sturdy integral structure of good heat-dissipat 
ing characteristic. 

ENRY G. RICEER, 
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