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Claims. 

My invention relates generally to resistors, and 
particularly to an improved type of resistor which 
is greatly resistant to both mechanical and ther 
mal shock. 

In some electrical installations, as aboard War 
ships, aircraft, etc. where all equipment is sub 
jected to tremendous shocks during battle condi 
tions, and to severe vibration for long periods, 
failure of electrical resistor elementS has ren 
dered equipment useleSS. 
I have invented an improved construction uti 

lizing a metal supporting tube for the resistance 
wire in conjunction with certain of the high 
temperature insulations, whereby it is possible 
to use these insulations both as a mechanical 
spacer element and as electrical insulating mate 
rial, in order that the electrical function of the 
resistor may be adequately accomplished under 
conditions of high impact shock and vibration, as 
encountered aboard warships or aircraft, etc. 

It is the primary purpose of this invention to 
provide an improved electrical resistor which has 
greatly improved characteristics of mechanical 
and thermal shock resistance and ruggedness. 
Other objects will appear as the description 

progresses, and in connection with the accom 
panying drawing in which: 

Fig. 1 is a top or end view of a resistor illus 
trating one embodiment of my invention; 

Fig. 2 is a side elevation, half in cross-section, 
of the resistor of Fig. 1; 

Fig. 3 is an enlarged view of a portion of the 
sectioned part of Fig. 2. 
The resistor comprises a metal base 4 in the 

form of a cylindrical tube, although it is to be 
understood that the tube may have any other 
suitable cross-sectional form, as that of an Oval, 
etc., and its axis may be curved. Preferably, the 
tubular base 4 should be of aluminum, although 
any suitable metal such as copper having a high 
thermal conductivity and resistance to shock and 
fatigue may be used. Ceramic materials are 
particularly unsuitable for the base because of 
their low shock resistance. The exterior of the 
tube is covered with a nonhygroscopic, flexible 
high temperature resistant insulation material 5. 
I have found that One particularly suitable in 
sulation for the purpose of this invention is a 
layer of asbestos or glass tape impregnated with 
a silicone resin. Alternately the base may be 
covered with a material having exceptionally 
high heat resistance such as "POLY F 1114" 
which is a polymerized tetrafluoroethylene. This 
will withstand higher temperatures than the sili 
COne resins and will not crack, 
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The resistance wire 6 which is wound on the 
base 4 over the insulation 5, is first covered with 
an insulating material 7 which is Substantially 
unaffected by high temperature. The insulation 
may be either a covering of fiber glass impreg 

nated with silicone resin, or it may be the excep 
tionally high heat resistant insulating material 
“POLY F 1114.' 
The insulation covered wire 6 is closely wound 

in One or more layers on the base as shown in 
the drawing wherein two layers are provided. 
As shown, the first layer terminates adjacent the 
end of the base, and the Second layer is a contin 
luation of and is closely wound over the first layer, 
terminating adjacent the beginning of the first 
layer. The ends of the wire are electrically con 
nected to binding posts 8 and 9 respectively, these 
posts being electrically insulated from the metal 
base 4 as by insulating bushings fo and . 

In order to protect the resistor unit from the 
effects of moisture and from abrasion, it is cov 
ered by an exterior protective sheath or film 2. 
This sheath may be a sprayed layer of copper 
which is Subsequently Soft-annealed to remove 
brittleness. Instead of the copper spray, the 
sheath may comprise metal foil wrapped around 
the outside of the Wire and bound with glass 
twine or the like. If the temperature of the con 
pleted resistor is to be low enough so that the 
heat radiating capacity of the sheath is not in 
portant, the sheath may be an insulating mate 
rial. In this case it should be One such as the 
'POLY F 1114' which Will not crack due to ten 
perature or other drying conditions. 
Where the resistor is of the variable type and 

the wire 6 is bare for contact with a wiper or 
contagt arm, the wire is wound on the insulation 
5 with its turns spaced. The spaces between the 
turns of wire may then be filled with an insulat 
ing spacer which may comprise strings or th: 
like of fiber glass or the like, impregnated wi: 
silicone resin or 'POLYF 1114.' 

Neither the form of the terminals shown, or 
the means for mounting the resistor are a part of 
this invention. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalties 
thereon or therefor. 

I claim: 
1. An electrical resistor comprising a tubular 

metal base having a high resistance to shock 
and fatigue; an insulating covering over the ex 
terior of said base, said covering being substan 



2 
tially unaffected by high temperatures; a re 
sistance wire wound over said covering and 
around said base, the turns of said resistance 
wire being covered with an insulation material 
substantially unaffected by high temperature; and 
an exterior moisture proof sheath over said re 
sistance wire, said exterior sheath comprising a 
polymerized tetrafluoroethylene. 

2. An electrical resistor comprising a tubular 
metal base having a high resistance to shock all:d 
fatigue; an insulating covering over the exte 
rior of said base, said covering being substan 
tially unaffected by high temperatures, said in 
sulating covering comprising fibre glass impreg 
nated with a silicone resin; a resistance wire 
wound over said covering and around said base, 
the turns of said resistance wire being covered 
with an insulation material substantially unaf 
fected by high temperature; and an exterior mois 
ture proof sheath over said resistance wire, 

3. An electrical resistor comprising a tubu 
lar metal base having a high resistance to shock 
and fatigue; an insulating covering Over the ex 
terior of said base, said covering being substan 
tially unaffected by high temperatures, said in 
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sulating covering comprising a polymerized tetra- . 
fluoroethylene; a resistance wire wound over said 
covering and around said base, the turns of Said 
resistance wire being covered with an insulation 
material substantially unaffected by high tem 
perature; and an exterior moisture proof sheath 
over said resistance wire. 

4. An electrical resistor comprising a tubular 
metal base having a high resistance to shock and 
fatigue; an insulating covering over the exterior 
of said base, said covering being substantially 
unaffected by high temperatures; a resistance 
wire Wound Over Said Covering and around said 
base, the turns of said resistance wire being 
covered with an insulation material substantially 
unaffected by high temperature, said insulation 
material comprising fiber glass impregnated with 
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a silicone resin; and an exterior moisture proof 
sheath Over Said resistance wire, 

5. An electrical resistor comprising a tubular 
metal base having a high resistance to shock 
and fatigue; an insulating covering over the ex 
terior of Said base, said covering being substan 
tially unaffected by high temperatures; ::, resist 
ance wire Wound over said covering and around 
said base, the turns of said resistance wire be 
ing covered with an insulation material substan 
tially unaffected by high temperature, said in 
sulation material comprising a polymerized tetra 
fluoroethylene; and an exterior moisture proof 
sheath over said resistance wire. 

6. An electrical resistor comprising a tubular 
metal base having a high resistance to shock 
and fatigue; an insulating covering over the ex 
terior of said base, said covering being substan 
tially unaffected by high temperatures; a resist 
ance Wire wound Over said covering and around 
said base, the turns of said resistance wire be 
ing covered with an insulation material substan 
tially unaffected by high temperature; and an 
exterior moisture proof sheath over said resist 
ance wire, said exterior sheath, said insulating 
covering on said base, and said insulation mate 
rial on Said wire each comprising a polymerized 
tetrafluoroethylene. 

7. An electrical resistor comprising a tubular 
metal base having a high resistance to shock and 
fatigue; an insulating covering over the exterior 
of said base, said covering being substantially 

... unaffected by high temperatures; a resistance 
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wire wound over said covering and around said 
base, the turns of said resistance wire being 
covered with an insulation material substantially 
unaffected by high temperature, said insulat 
ing covering on Said base and said insulation 
material on said wire each comprising fiber glass 
impregnated with a silicone resin; and an ex 
terior moisture proof sheath over said resistance 
Wire. 

ELLSWORTH. F. SEAMAN. 


