
Nov. 7, 1944. C. M. OSTERHELD 2,362,152 
ENCASED HEATING UNIT 

Filed Nov. 23, 1942 

All 77-6 INVENTOR. 

37 CzAAA/MO574/7%ZZ 

Olga o (234. 
2/47-8 -1 77/7 ATTORNEY 

  



Patented Nov. 7, 1944 2,362,152 

UNITED STATES PATENT office 
2,362,152 

ENCASED HEATING UNIT 

Clark M. Osterheld, Stoughton, Wis., assignor to 
McGraw. Electric Company, Elgin, Ill., a cor 
poration of Delaware 

Application November 23, 1942, Serial No. 466,638 
(C. 201-67) 

. I do not desire to be limited thereto since it may 
5 Claims. 

My invention relates to encased electric resistor 
and heating units. 
Among its objects are: 
To provide a relatively simple and inexpensive 

encased resistor or heating unit having a mini 
mum number of parts: to provide a resistor or 
heating unit having a relatively thin, integral, in 
organic, electric-insulating layer between the re 
sistor and the outer casing; to provide a heating 
unit having a relatively small heat storage-mass; 
to provide a heating unit so designed and con 
structed that the resistor conductor can be oper 
ated at relatively low temperature to thereby pro 
vide a heating unit which will have a long life and 
to provide a heating unit that will have a rela 
tively high break-down voltage and that shall 
permit of being formed into any suitable or de 
Sired shape for application to a device or mass to 
be heated. 
Other objects of my invention will either be ap 

parent from a description of my invention as 
embodied in several modifications or will be 
pointed out in the course of such description and 
set forth in the appended claims. 

In the drawing, 
Figure l is a view in perspective, of a resistance 

conductor which I may use in one form of device 
embodying my invention, 

Fig. 2 is a view in perspective of one form of 
completed resistor or heating unit embodying my 
invention, 

Fig. 3 is a perspective view of another form of 
resistor or heating unit embodying my invention, 

Fig. 4 is a fragmentary view in side elevation of 
a form of conductor which I may use in the device 
shown in Fig. 3 of the drawing, 

Figs. 5 and 6 show other forms of resistor con 
ductor which I may use in the assembly of Fig. 3, 

Fig. 7 is a fragmentary perspective view of an 
other form of heating unit embodying my inven 
tion, 

Fig. 8 is a view in side elevation of the conduc 
tor used in the resistor or heating unit of Fig. 7, 

Fig. 9 is a fragmentary view in perspective of 
a further modification of resistor or heating unit 
embodying my invention, 

Fig. 10 is a fragmentary view in perspective, of 
a further modification of a resistor or heating 
unit embodying my invention, and, 

Fig. 11 is a fragmentary view in perspective, of 
another modification of a resistor or heating unit embodying myinvention. 

I have illustrated a resistor conductor 2 in 
Fig. 1 of the drawing as being of ordinary round 
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be made of aluminum or an aluminum alloy under 
certain conditions to be hereinafter referred to. 

Referring now to Fig. 2 of the drawing, I have 
there shown a strip 23 of a suitable metal Such 
as aluminum or an aluminum alloy, the side edges 
of which have been bent to form chambers in 
which are located resistor conductors. 2. While 
I have shown a round wire 2 I am not limited 
thereto since any shape of CrOSS Section of the 
conductor 2 may be utilized and the side edges 
of the strip 23 may be caused to fold Over or 
around the conductors 2 to engage as much of 
the outer peripheral surface thereof as is pos 
Sible, 
At least the inner surface of the substantially 

channel-shaped member 23 is provided with a 
So-called "Anodic' coating thereon which has the 
characteristics of being electric-insulating, co 
herent, in organic, heat-conducting and high 
temperature-resisting. Reference may be had to 
Patent No. 1,526,127 for a method of producing 
Such a coating on an aluminum surface or article 
but other methods now well known in the art may 
be used. While, as above stated, I may provide 
such a coating on only one surface thereof, name 
ly that one which is in heat-conducting engage 
ment with the conductors 2 f, I may provide the 
entire surface of the strip 23 with such coatings. 

Referring now to Figs. 3 and 4 of the drawing, 
I have there shown a resistance conductor 25 
which has been shaped to comprise substantially 
parallel-extending convolutions, which convolu 
tions are at right angles to the linear extent of 
the conductor. I provide also a strip 27 which 
is preferably made of aluminum- and is formed 
into channel-shape, as shown in Fig. 3 of the 
drawing, with bent-over or folded-over side por- . 
tions 29 covering the convoluted resistor con 
ductor 25. 
The inner Surface of the strip 27 is provided 

With an anodic coating of the above described 
kind so that the conductor, 25 will be in close 
Operative engagement with the inner surface of 
the bent-overportions 29. 

I may, of course, coat the entire outer surface 
of the strip 27 and if, as I may do, I use an alumi 
nun, resistance conductor, I may coat the entire 
Surface of both members so that the break-down 
voltage therebetween will be greatly increased. 

Referring to Fig. 5 of the drawing, I have there 
shown a flat strip conductor 3 ? of any suitable 
or resistance material which, as hereinbefore 
stated, may be aluminum and it is to be noted that 

Wire form and While I may use a Nichrome wire, 55 the resistance conductor 3 is formed into angu 
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larly-extending convolutions flattened on each 
other and such a shaped conductor can be used 
in place of the conductor 25. The conductor 3 
will have a coating of the hereinbefore described 
kind on it. 

Referring to Fig. 6 of the drawing, I have there 
illustrated a different form of resistance Con 
ductor 33 shown as consisting of an initially in 
perforate elongated strip of resistance material, 
but provided in the course of its manufacture 
with lateral slits extending alternately to the Op 
posite edges of the strip, all in a manner Well 
known in the art. A conductor of this kind can 
be used instead of the conductor 25 in the Struc 
ture shown in Fig. 3 of the drawing. 

Referring now to Figs. 7 and 8, I have there 
shown a strip 35 preferably made of aluminum 
and shaped into substantially channel-form as 
hereinbefore described in connection with Fig. 2 
and in the two chambers extending along the tWO 
sides of the strip 35 I may locate a helically coiled 
resistance conductor 37. A resistor or heating 
unit of this kind will, of course, have a much 
higher ohmic resistance than those shown in FigS. 
1 to 3, but this is substantially the only essential 
difference between the resistor or heating unit 
shown in Fig. 7 and those shown in Figs. 2 and 3. 

Referring now to Fig. 9 of the drawing, I have 
there illustrated a further development of a de 
vice embodying my invention and including the 
resistor or heating unit of Fig. 7 as positioned 
within an outer flat tubular casing 39 which may 
be made of a material other than aluminum to 
permit of providing a welding seam 4 on its en 
gaging edges. It is, of course, possible to utilize 
one of the methods of effecting welding of alumi 
num strip edges but if desired, an iron or Steel 
casing may be used. It is to be understood that 
when a structure substantially as shown in Fig. 9 
of the drawing is to be used, the ends Of the re 
sistor or heating unit will be suitably encased by 
shaping the end portions thereover or by provid 
ing suitable additional members which constitute 
no part of my present invention. I may, of course, 
make the outer casing 39 of any metal and instead 
of using a shaped strip with a Welded Sean,Inay 
use a drawn tube partly flattened to receive the 
shaped strip 35 with the resistors 37 in the side 
chambers. 

Referring now to Fig. 10, I have there shown an 
Outer casing 43 made from an initially flat strip 
of aluminum, in which the two side edges have 
been curled or bent over as shown in Figs. 2 and 7. 
The width of the strip was such that the two 

curved or bent, edges substantially touch each 
other. A helically-coiled resistor conductor 45 is 
positioned in each of the two chambers formed 
by the bent-over edge portions. An anodic coat 
ing is formed on at least that surface of member 
43 engaged by the resistor conductor. 45. If the 
resistance conductor 45 is of aluminum, its en 
tire surface may have such a coating. 
Referring to Fig. 11, I have there shown an 

Outer casing 47 which may be made of aluminum 
or of any other metal or metal alloy. The same 
Comments as to making and forming the Casing 
4 apply as were made in regard to member 35. 
In each of the side chambers I locate a sheath 49, 
of Substantially circular shape, made of a very 
thin strip of aluminum having a thickness on the 
order of .015' and having an anodic coating on 
at least its inside surface which is engaged by a 
helically coiled resistance conductor 5. The con 
ductor 5, if made of aluminum, may have Such 
an anodic coating and the entire surface of the 
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sheath may have such a coating, to increase the 
breakdown voltage of the unit. It is obvious that 
the sheath 49 may be used in any other of the 
forms of resistor or heating unit shown in the 
drawing. 

It is, of course, desirable to have relatively close 
engagement between the resistance conductor 
and the sheath or the outer casing as also betWeen 
the sheath and the outer casing and this may 
be obtained in One of two Ways. The turned 
over edge portions of the outer casing may be 
compressed finally after insertion of the resistance 
conductor or where a helically-coiled resistance 
Conductor is used, the coil may have inherent 
SpringineSS and be over Wound to decrease itS 
Outer diameter, permitting of easy insertion into 
the chamber, the excess wind-up being then re 
leased to cause the outer peripheral surface of the 
helical coil to tightly engage the inner surface of 
the sheath (when used) or the inner Surface of 
the chamber. 
The devices embodying my invention thus pro 

vide a relatively simple, light-weight resistor or 
heating unit, the ohmic resistance of the con 
ductor of Which may be made any required or de 
sired value and it is obvious that a heating unit 
of the kind disclosed in the present application 
Will have a relatively large area of heat-conduct 
ing path from the resistance conductor to the de 
Vice, appliance or mass to be heated thereby. 
The extreme thinness of the electric-insulating 

coating, on the order of .0004'', means that the 
length of heat-flow path from the resistor to the 
Casing is very Small and as it has a very small 
thermal reluctance, the heat will be transmitted 
very efficiently to the outer casing. 

It is further obvious that a heating unit of the 
kind herein disclosed can be shaped to accom 
modate it to variously formed appliances or 
aSSES 

Warious modifications may be made in the de 
Vice enbodying my invention as herein disclosed 
and described and all such modifications clearly 
coming Within the Scope of the appended claims 
are to be. Considered as being covered thereby. 

I claim as my invention: 
1. A resistor unit comprising a strip of metal 

having each side portion thereof return-bent on 
itself to form separate elongated chambers and 
a convoluted metallic resistor member in each of 
Said chambers, the outer surface of said resistor 
member and the inner surface of the elongated 
chamber of the metal strip having thereon an 
integral, inorganic, heat-conducting, high tem 
perature-resisting and electric-insulating coat 
ing having a thickness on the order of .0004''. 

2. A resistor unit comprising a strip of metal 
having each side portion thereof return-bent on 
itself to form Separate elongated chambers and a 
ConVoluted metallic resistor member in each of 
Said chambers, the inner surface of the elongated 
chambers of the metal strip having thereon an 
integral, inorganic, heat-conducting, high tem 
perature-resisting and electric-insulating coat 
ing having a thickness on the order of .0004''. 

3. A resistor unit comprising a strip of metal 
having each side portion thereof return-bent on 
itself to form separate elongated chambers and a 
Convoluted metallic resistor member in each of 
Said chambers, the outer surface of said resistor 
member having thereon an integral, inorganic, 
heat-conducting, high temperature-resisting and 
electric-insulating coating having a thickness on 
the order of .0004''. 

4. A resistor unit comprising a strip of metal 
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having each side portion thereof return-bent on 
itself to form separate elongated chambers, a 
sheath lining each chamber having a thickness 
on the order of .015', said sheath made of alu 
minum and having an inorganic, integral, heat 
conducting, high temperature-resisting and elec 
tric-insulating Coating on at least its inside sur 
face said coating having a thickness on the order 
of .0004' and a convoluted resistance conductor 
in the sheath. 

5. A resistor unit comprising a strip of metal 
having each side portion thereof return-bent on 

itself to form separate elongated chambers, a 
sheath lining each chamber, said sheath made of 
aluminum and having a thickness on the order 
of .015' and a convoluted resistance conductor 
of aluminum closely operatively engaging the 
sheath, said sheath and said resistance conductor 
having thereon an inorganic, integral, heat-con 
ducting, high temperature-resisting and electric 
insulating coating having a thickness on the 

10 order of .0004''. 
CIARK MI, OSTERHELD. 


