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HEATING DEVICE FORELECTRICALACTUATION 

DESCRIPTION OF THE INVENTION 

This invention relates to a heating device for electrical ac 
tuation which is simple and inexpensive in construction, 
requires a relatively small amount of labor to make and is sim 
ple, efficient and foolproofin operation. 
The invention may be briefly described as comprising, in 

combination, an elongated, convoluted support (preferably 
made of thin 0.001-0.014 inches) heat conductive material, 
such as steel, nickel alloy, copper, aluminum, or other metal 
and electrically actuated heating means (preferably insulated 
resistance wire) longitudinally disposed upon the support. A 
base member is preferably secured to the support, which base 
member may either be flexible or rigid. Various means are 
provided to secure the parts to one another, including welding 
striking a portion of one member out of said member and join 
ing it to the adjacent member, (stitching), brazing etc. 
There are various subsidiary features of the heating device 

of this invention which will be subsequently detailed in this 
specification. These subsidiary features also improve the 
operation of the device of this invention. 
The above constitutes a brief description of this invention 

and of some of the objects and advantages thereof. Other ob 
jects and advantages of this invention will become apparent to 
the reader of this specification as this description proceeds. 
The invention will now be further described by reference to 

the accompanying drawings, which are made a part of this specification. 
FIG. 1 is a side elevational view of one form of heating 

device for electrical actuation made in accordance with this 
invention. 
This form of invention includes a base member which is 

non-rigid so that the heating element can be formed into a substantially curled pattern. 
FIG. 2 is a bottom plan view of the form of heating device as 

shown in FIG. 1. 
FIG. 3 is a cross-sectional view of a portion of the form of 

device shown in FIG. 1 taken along lines 3-3 of FIG.1. In this 
modification, the base member is secured to the convoluted 
support by means of portions struck out of one and secured to 
the adjacent member (stitching). 
FIG. 4 is a cross-sectional view similar to that of FIG. 3 but 

wherein the base member is secured to the convoluted support 
member by welding, with the welding points indicated by 
dotted lines. 
FIG. 5 is a diagramatic side view of the form of invention 

shown in FIG. 1 showing the manner in which the base 
member and the convoluted support member may be curled 
so as to fit the device into a restricted space. 

FIG. 6 is a side elevational view of an alternative form of the 
heating device of this invention. In this form of device the base 
member is rigid and the rigidity is improved by the use of 
spaced lateral downwardly depending members. 
FIG. 7 is a bottom plan view of the form of device shown in 

FIG. 6. 
FIG. 8 is a detail cross-sectional view of the form of inven 

tion shown in FIG. 6 taken along lines 8-8 of FIG. 6. In this 
view the base member is secured to the convoluted support 
member by means of portions struck out of one member and 
secured to the other. 

FIG. 9 is a cross-sectional view similar to that of FIG. 8 but 
showing the base member secured to the convoluted support 
member by means of welding with the welding points in 
dicated by dotted lines. 

FIG. 10 is a detail perspective view of the manner in which 
the insulating envelope is wrapped about the resistance wire 
utilized as the heating element of the device of this invention. 
FIG. 11 is a side view of a further alternative form of this in 

vention utilizing a rigid base member and a pair of superim 
posed members constituting the support. 

FIG. 12 is a cross-sectional view of the form of invention 
shown in FIG. 11 taken along lines 12-12 of FIG. 11. 
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FIG. 13 is a cross-sectional view of the form of invention 

shown in FIG. 11 taken along lines 13-13 of FIG. 11 and 
showing the base member welded to the convoluted support 
with the welding points indicated by dotted lines. 

FIG. 14 is a cross-sectional view similar to that of FIG. 13 
but showing an alternative structure wherein a plurality of 
spaced heating members are utilized rather than a single heat 
ing element and the heating members are imbedded in folded 
portions defined in the support. 

FIG. 15 is a detail cross-sectional view of a heating member 
and associated structure showing another alternative method 
of supporting the heating element by a different type offolded 
portion defined in the support. 

FIG. 16 is a cross-sectional view similar to that of FIG. 13 
but showing an alternative structure wherein a plurality of 
spaced heating members are longitudinally disposed across 
the convoluted support rather than a single member, as shown 
in FIG. 13. 

FIG. 17 is a somewhat diagramatic side elevational view 
showing a still further modification of the heating device of 
this invention. 

FIG. 18 is a detail end elevational view, partly in section, of 
a further alternative construction of the heating device of this invention. 

FIG. 19 is a side elevational view of a form of heating device 
of this invention similar to that diagramatically shown in FIG. 
17 showing the stiffening flanges that can be employed. 
FIG.20 is a top plan view of the structure shown in FIG. 19. 
FIG.21 is a cross-sectional view of a portion of the structure 

shown in FIG. 19 taken along lines 21-21 of FIG. 19. 
The invention will now be further described by reference to 

the specific forms thereof as shown in the accompanying 
drawings. In this connection, however, the reader is cautioned 
to note that such specific forms of this invention as indicated 
upon the specification herein are for illustrative purposes and 
for purposes of example only. Various changes and modifica 
tions could obviously be made within the spirit and scope of 
this invention. 
The invention will now be described in detail by first refer 

ring to the form of the invention shown in FIGS. 1 through 5. 
This form of invention includes a convoluted support member 
11 to which a base 12 is secured. The convoluted support 
member includes a plurality of laterally disposed inturned por 
tions 14 and 15 within which the heating members 16 and 17 
are disposed. Heating Members 16 and 17 are resistance wires 
which include a wire body portion 13 surrounded by an insu 
lating envelope 18. The insulating envelope is preferably a 
thin insulating material such as polyimide film and the re 
sistance wire is preferably an iron ribbon chromium-aluminum 
alloy. However this specific description of the members is not 
intended to be set forth as a limitation but merely by way of example. 
Convoluted support member 11 is preferably made of a heat 

conductive material such as sheetaluminum, sheet steel or the like. 
Base member 12 is secured to convoluted support member 

11 either by striking a portion 19 out of member 12 and secur 
ing it to member 11 or by welding member 12 to member 11 
as shown at points 20 and in FIG. 4. 
Now referring to the alternative construction of this inven 

tion as shown in FIGS. 6, 7, 8 and 9, support member 11 is 
similar in form to the support member 11 shown in FIGS. 1 
through 5, with the other elements, other than base member 
12, being similar. However, in this variation, base member 21 
(corresponding to base member 12 in the form of invention 
shown in FIGS. 1 through 5) is a rigid structure and includes a 
pair of oppositely laterally disposed downwardly depending 
portions 22 and 23. Again base member 21 is secured to con 
voluted support 11 through a number of portions 24 each of 
which is struck out of member 21 and is secured to member 11 (stitching). 
The further alternative structure shown in FIGS. 11, 12 and 

13 includes a convoluted support 25, which is formed of a pair 
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of superimposed members 26 and 27. It is noted that in this 
variation member 26 is wider than member 27, 
Between members 26 and 27 a resistance wire 28 is longitu 

dinally disposed and the position of this wire along the con 
voluted support is indicated by dotted lines in FIGS. 12 an 
13. 
Member 26 is secured to member 27 by striking out por 

tions of one of the members and securing these portions to the 
adjacent member (stitching). The struck out portions are in 
dicated at 29. The base member 30 is of a rigid type and in 
cludes a plurality of laterally spaced members 31 and 32 
which are downwardly depending. 

Base 30 is secured to support 25 by means of welding in 
dicated at 33. 

FIG. 14 shows a further alternative method of securing the 
resistance wire to the convoluted support. In this view the con 
voluted support 34 is formed with a pair of spaced folded 
holding portions 35 and 36 and within each of these portions 
an insulated resistance wire 37 and 38 is longitudinally 
disposed. The base member 39 having downwardly depending 
portions 40 and 41 is secured to support 34 by welding in 
dicated at point 42. 

FIG. 15 shows a further variation of the spaced holding por 
tions which can be used to hold a resistance wire. In this varia 
tion the convoluted support is "crimped" about the resistance 
wire to hold the same in position. 

In FIG. 16 afurther alternative construction of a convoluted 
support is shown. In this figure, support 43 is also formed with 
a pair of superimposed members 44 and 45, with member 45 
being longer than member 44. Portions of one member are 
struck out and are secured to the adjacent member and are 
shown in FIG. 16 at 46. In this variation, a plurality of insu 
lated resistance wires 47 and 48 are disposed between mem 
bers 44 and 45 and extend longitudinally across support 43. 
The position of wires 47 and 48 are indicated by the dotted 
lines in FIG. 16. 

In the variations shown in FIG. 18, convoluted support 49 
bears a single lateral inturned portion 50 within which an insu 
lated resistance wire 51 is disposed. Base 52 is rigid and in 
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4 
cludes spaced laterally downwardly depending portions 53 
and 54. m 

In the variations shown in FIGS. 17, 19, 20 and 21, the 
heater support 55 is shown which includes a pair of lateral up 
standing members 56 and 57. A convoluted heating member 
58 is disposed between supports 56 and 57 and secured 
thereto. Member 58 has a convoluted support portion 59 
which is formed of a pair of superimposed members 60 and 
61. Member 60 is formed with a plurality of oppositely offset 
longitudinal flanges 62 and 63. This structure produces a rela 
tively rigid heating element, very efficient in operation and at 
minimum cost. 

Manufacture of the heating device of this invention is rela 
tively simple and the entire manufacturing process lends itself 
to automation. 

In operation the resistance wires are connected to a source 
of electrical power which, also conventionally, will cause re 
sistance heating to occur and thereby operate the device in 
volved. 
The foregoing sets forth the manner in which the objects of 

this invention are achieved. 
We claim: 
1. An electrically actuated heating device comprising, in 

combination, a pair of superimposed deformable substantially 
planar metallic members, a heat-producing resistance electri 
cally conductive member having insulation surrounding the 
same longitudinally disposed between said metallic members 
and spaced from the sides thereof, said metallic members 
being secured to one another and retaining said heat-produc 
ing member therebetween by striking out portions of one 
member and securing said struck out portions to the other 
member, said metallic members being deformed into con 
voluted form. 

2. A device as described in claim 1 including an additional 
heat producing resistance electrically conductive member 
having insulation surrounding the same disposed parallel to 
said first-named heat producing member. 

3. A device as described in claim 2 including a base member 
secured to said metallic members. 

2k xk is is k 


