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EECTRICAL RESSEOR DEVICE 

Melvin A. Thon, 410 Ponce de Leon, Clearwater, Fla. 
Comáinuation of application Ser. No. 772,368, Nov. 6, 
1958. This application Jan. 4, 1963, Ser. No. 249,531 

8 Cairns. (C. 338-253) 
This invention relates to resistor devices for inclusion 

in electrical circuits in uses in which light weight, com 
pact size and efficient dissipation of heat for any given 
capacity are important requirements, as in the equipment 
employed in aviation, communications and like fields. 
My prior Patent No. 2,558,798 disclosed such a resistor 
comprising a wire resistance element wound upon a core 
or spool of porcelain and insulated and enclosed in a 
metal housing adapted for installation on the instrument 
panel of equipment to be served. While the device of my 
prior patent has proven successful in practical use, my 
present invention is an improvement over such prior de 
vice in several important respects. 
One object of the present invention is to provide an 

improved resistor device of the above character, of less 
size and weight and operating at a lower temperature for 
any given capacity in watts. 
Another object is the provision of such a device com-: 

prising an improved metallic housing for the resistance 
unit so constructed as to more efficiently withdraw the 
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extending threaded bore 20 to receive an attaching screw 
or stud 22 inserted through an opening in the panel 18, 
as shown, for drawing the housing down and holding it 
in rigid and intimate contact with the panel, thus provid 
ing a simple and practically convenient means for sup 
porting the housing on the panel in efficient heat-conduct 
ing relation therewith. 
The electrical unit proper comprises a ceramic or 

porcelain core 24 of generally sleeve-like shape, the oppo 
site ends of the outer surface of which have fixed thereon 
the electrically conducting metal anchoring rings 26, as 
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shown. The electrical resistance element or wire 28 is 
then wound directly on the core between the rings, with 
the ends of the winding soldered or otherwise electrically 
connected, respectively, to the rings 26. An electrical 
lead wire or strip 30 is soldered or otherwise connected 
to one ring 25, extended in an axial direction along the 
inner surface of the core 24, turned outwardly partly 
across its other end and projected in an axial direction, 
as shown. A similar lead wire or strip 32 is soldered or 
otherwise electrically connected to the other ring 26, 
turned partly inwardly across the core and extended in 

heat generated in the resistance unit and distribute it . 
harmlessly to other parts and the atmosphere. 
Another object is to supply a device having improved 

proportioning of its dimensions which has been found im 
portant for increasing its efficiency in the control of the 
generated temperatures. 
A further object is to provide such a device in a form 

adapted for more efficient and convenient attachment to : 
an instrument panel or other support. . . . . . . . . 

Still a further object is to supply a resistor device hav 
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an axial direction. The winding and rings are then coated 
with a suitable resin varnish, plastic or other electrical 
insulating material 29 such, for example, as the silicone 
varnish known as Dow Corning 805, manufactured by 
Dow Corning Corporation of Midland, Michigan, which 
has also good heat conducting characteristics. The core 
and its winding are then baked for one hour at a tempera 
ture of 250 C. to cure the silicone varnish coating. 

... A flat, washer-like mica member 34 having its outer 

ing the above advantages in a more practical and economi 
cal type of construction. s 
To these and other ends the invention resides in certain 

improvements and combinations of parts, all as will be 
hereinafter more fully described, the novel features being 
pointed out in the claims at the end of the specification. 

In the drawings: 
FIG. 1 is a side elevation of 

ing the present invention; m 
FIG. 2 is a top plan view of the same;.. 
F.G. 3 is a bottom plan view of the same; 

a resistor device embody 

FIG. 4 is an enlarged sectional elevation on the line 
4-4 in FIG. 2, and - 

FIG. 5 is an enlarged sectional elevation on the line 
5-5 in FIG. 2. 
The present invention resides in a number of novel fea--- 

tures, such as an improved metal housing of more com-55 
pact and thermally efficient construction, improved means 
for supporting and insulating the electrical resistance unit 
therein and means for mounting the housing on an in 
strument panel or other support, as more fully specified 
in the appended claims. The embodiment, herein dis 
closed by way of illustration, preferably comprises a hous 
ing of aluminum or other suitable heat conducting metal, 
indicated generally at 10, of generally cylindrical shape 
having a bottom wall 52 with an integral outer cylindrical 
wall 4. Positioned concentrically within wall 14 and 
spaced therefrom is a cylindrically shaped body or post 
16 of metal which is also integral with the bottom wall 
12. The bottom wall has a flat bottom surface as shown 
for mounting in intimate contact with the surface of a 
metal instrument panel or other support 18 such, for 
example, as the instrument panel of an airplane. Bottom 
wall 12 and post 6 are formed centrally with an upwardly 
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and inner diameters closely fitting the inner diameter of 
wall 14 and the outer diameter of the post 5, respec 
tively, is laid on the bottom wall 2 at the bottom of the 
opening between the wall and post. A sleeve 38 of woven 
glass fibers, such as “Fiberglas,' is fitted closely over the 
length of the post and a similar sleeve 36 is closely fitted 
to the inner surface of the outer wall. These sleeves are 
saturated with the silicone varnish referred to above and 
may be allowed to air-dry at room temperature for half 
an hour until the saturating varnish acquires a tacky state. 
The resistor. unit, comprising the porcelain core, wind 

ing and leads, is inserted into the space or annular recess 
40 between the said sleeves and all the remaining space 
between the wall 14 and post 16 is filled with the said 
silicone varnish, care being taken to insure that the space 
in the housing about the resistor core is completely filled 
with the said insulating varnish, free from air pockets. 
The varnish is then allowed to air-dry as described above 
to allow all solvent to escape, after which the device is 
-baked, starting at room temperature and raising the tem 
perature gradually up to 250, C. over a period of ten 
hours. Then it is further baked for one and one half 
hours at a temperature of 250 C. As shown, the re 
sistor core and its winding parts are completely enclosed 

...and insulated by the sleeves and insulating varnish, except 
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for the projecting ends of the terminals 30 and 32. 
The above described resistor may obviously be made in 

a wide range of sizes for different power loads, one suc 
cessful size, for example, of 50 watts capacity, having a 

s' housing with an outside diameter of 11/16 of an inch 
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and an axial length of % of an inch. The minimum 
thickness of the bottom wall 12 and the thickness of the 
side wall 14 are each A6 of an inch, while the diameter of 
the inner post 16 is % of an inch. 
The invention thus provides a principle of construc 

tion by which the heat generating winding 28 and its 

70 
insulating materials are disposed in direct, heat-conduct 
ing contact with the metal housing on all sides except 
only at the open end of the housing. Not only the 
outer wall 14 but also the inner body or post 16 is in 
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contact with the coil and its insulation throughout the 
circumference of the latter and post 16, like outer wall 
14, is in integral and efficient heat-conducting continuity 
with the metal bottom wall 2 for transferring the heat 
through direct and ample contact with a metal instru 
ment panel or support 18, by which the heat is dis 
tributed and further dissipated. Such complete contact 
between the metal housing and substantially all surfaces 
of the electrical unit has been found to effect a surpris 
ingly increased reduction in the heating of the unit 
under operating loads. It has been further found that 
this construction tends to maintain a more uniform 
temperature from end to end of the electrical winding 
and its insulation. 

Furthermore, this principle of construction facilitates 
a proportioning of the dimensions of the device which 
has been found to further materially increase its operat 
ing efficiency. That is, the efficient heat-conducting con 
struction described above is compatible with a limita 
tion of the length, axially of the winding and housing, 
in relation to their diametrical dimensions. I have found 
that the temperature of the coil and its insulating ma 
terials is kept lower by restricting the axial length to 
about the diameter, or not more than one and one half 
times the diameter, as in the dimensions given above. 
Such advantageous characteristics supply a resistor of 
materially lessened size and increased ability to operate 
under relatively heavy loads without excessive heating 
or damage. 
The arrangement of the encircling side wall 14 and 

inner post 16 in efficient conducting relation, through 
bottom wall 12, with a supporting panel i8, is further 
advantageous in limiting the area of contact with the 
support and thus adapting the device for use with Small 
panels, or where the available panel space is restricted. 
A resistor embodying the present invention, as com 

pared, for example, with a resistor of my Patent No. 
2,558,798, having an equivalent electrical winding and 
diameter, occupies about one-third the length and cubical 
content, for the same capacity in Watts and the same 
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conventional temperature rise to not more than about 
275° C. The present construction, moreover, is better 
adapted for production by more convenient and eco 
nomical materials and methods. 

This application is a continuation of my pending ap 
plication, Serial No. 772,368, filed Nov. 6, 1958, now 
abandoned. 

It will thus be seen that the invention accomplishes 
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its objects and while it has been herein disclosed by 
reference to the details of a preferred embodiment, it is 
to be understood that such disclosure is intended in an 
illustrative, rather than a limiting sence, as it is con 
templated that various modifications in the construction 
and arrangement of the parts will readily occur to those 
skilled in the art, within the spirit of the invention and 
the scope of the appended claims. 

I claim: 
1. A resistor device for electrical circuits comprising 

an integral metal housing having an inner Substantially 
solid post and an outer side wall and a bottom Wall, with 
said side wall extending from said bottom wall in Sub 
stantially coextensive spaced relation to said post to pro 
vide a recess therebetween open at one side of said device 
and closed at the opposite side by said bottom Wall, a 
resistor unit housed in said recess and comprising a core 
of electrically insulating material having a resistance ele 
ment thereon, terminal leads extending from said ele 
ment externally of said device above said bottom Wall, 
electrical insulating material entirely surrounding and 
enclosing said core and element and filling the space 
between the same and said post and side and bottom 
walls, and a screw threadedly engaging said bottom wall 
and post for securing said bottom wall of said device 
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4 
dissipating heat from said unit and insulating material 
to said support. 

2. A resistor device of fixed capacity for electrical 
circuits comprising an integral heat conductive metal 
housing having a bottom wall, a substantially solid post 
extending normally thereto at the center thereof and a 
side wall on said bottom wall surrounding said post, said 
post and side wall being substantially coextensive and 
Spaced apart to form therebetween a receiving space 
opening outwardly at the side of said device opposite 
Said bottom wall, a resistor unit housed in said space 
and comprising an insulating core having a resistance 
element wound thereon, electrically insulating plastic 
material entirely surrounding and enclosing said core 
and element and filling the space between the same and 
said post and side wall, and means for securing said de 
vice to a thermally conductive support for distributing 
and dissipating heat from said unit and insulating ma 
terials to said support and surrounding atmosphere. 

3. A resistor device of fixed capacity for electrical 
circuits comprising a substantially cylindrical, integral 
metal housing having a flat bottom wall, a post extending 
normally thereto at the center thereof and a side wall on 
Said bottom wall surrounding and spaced from said post 
to form therebetween a receiving spaced opening outward 
ly at the side of said device opposite said bottom wall, 
a resistor unit housed in said space and comprising an in 
Sulating core having a resistance element wound circum 
ferentially thereon, electrical insulating material sur 
rounding said core and element and filling the space be 
tween the same and said post and side wall, terminal 
leads extending from said element through said insulat 
ing material and externally of said device above said 
bottom wall, and means for securing said device to a 
thermally conductive support for distributing and dissi 
pating heat from said unit and insulating materials to 
said support. 

4. A compact, light-Weight electrical resistor adapted 
to operate at a substantially fixed resistance value, said 
resistor comprising: a heat conductive metal housing 
formed with a flat bottom, a substantially solid, generally 
cylindrical, center post normal to and in thermally con 
ductive relation with said bottom, and a solid outer wall 
in thermally conductive relation with said bottom and 
Surrounding said post to define a recess between said 
post and said outer wall; a generally cylindrical, hollow, 
resistor coil housed in said recess and disposed so that 
each of the turns of said coil encircles said post; terminal 
leads extending from Said coil; electrical insulating ma 
terial wholly surrounding and enclosing said coil and 
filling the space in said recess thereabout; and means for 
Securing said housing bottom to a thermally conductive 
Support for conducting and dissipating heat from said 
unit to Said support, whereby said unit normally operates 
below a relatively low maximum temperature. 

5. An electrical resistor as specified in claim 4 in which 
said resistor unit and said insulation thereof are complete 
ly enclosed in said recess and in intimate heat conduct 
ing contact with said outer wall, said inner post, and 
said bottom of said housing. 

6. A compact, lightweight electrical resistor adapted 
to operate at a relatively low temperature and compris 
ing: a substantially solid housing of heat conducting 
metal with a flat bottom and an annular recess extend 
ing inwardly from the top of said housing and into prox 
imity with said bottom, said annular recess defining a sub 
stantially solid, generally cylindrical, central post nor 
mal to said bottom and a substantially solid outer wall 
Surrounding said post; an electrical resistance unit housed 
in said recess and comprising a hollow, cylindrical core 
of electrically resistant material having wound thereon 
a resistance coil, said hollow core and coil surrounding 
said post so that each of the turns of said coil encircle 
said post; terminal leads extending from the opposite 

to a thermally conductive support for distributing and 75 ends of said coil; electrical insulating material wholly 



surrounding and enclosing said core and coil and filling 
the space in said recess thereabout to exclude air pockets; 
and means for securing said housing bottom to a support 
for conducting and dissipating heat from said unit and 
housing to said support, whereby said unit maintains a 
relatively uniform operating temperature throughout said 
coil. 

7. An electrical resistor of fixed resistance value com 
prising a heat conductive integral metal housing of sub 
stantially solid cylindrical shape formed with a flat bot 
tom and with a concentric annular recess extending to 
adjacent said bottom and opening outward at the top of 
said housing, said recess being located adjacent the pe 
riphery of said housing and defining a substantially solid 
central post normal to said bottom and surrounded by a 
peripheral wall of said housing, said housing having a di 
ameter and length in the ratio of not less than about two 
to three; a resistor unit housed in said recess and compris 
ing a hollow, generally cylindrical core having wound 
thereon a resistance coil each turn of which encircles said 
post; terminal leads extending from said coil outward 
through the top of said housing recess; electrical insulating 
material wholly surrounding and enclosing said core and 
coil and filling the space in said recess thereabout; and 
means for securing said housing bottom to a thermally 
conductive support for conducting and dissipating heat 
from said unit to said support whereby said unit normally 
operates below a relatively low maximum temperature. 

8. An electrical resistor of fixed ohmic value adapted 
for use in an electric circuit, said resistor comprising a 
heat conductive metal housing of substantially solid, cylin 
drical shape formed with a flat bottom and with a con 
centric annular recess extending to adjacent said bottom 
and opening outward at the top of said housing, said recess 
defining a substantially solid central post normal to said 
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bottom and surrounded by a substantially solid peripheral 
wall of said housing; a resistor unit completely enclosed in 
said recess and comprising a hollow, generally cylindri 
cal, core of electrically resistant material having wound 
thereon a resistance coil each individual turn of which en 
circles said post; conductive metal anchoring rings on the 
end of said core and connected to the ends of said coil 
respectively; terminal leads extending from said anchor 
ing rings; a ring of insulating material between the bottom 
of said recess and said coil; sleeves of insulating material 
between the sides of said recess and said core and coil; 
electrical insulating material wholly surrounding and en 
closing said core and coil and filling the space between 
the same and said insulating ring and sleeves; and means 
for securing said housing bottom to a thermally conduc 
tive support for conducting and dissipating heat from said 
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unit to said support, whereby said unit normally operates 
below a relatively low temperature. . . . 
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