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This application is a division of Patent No. 3,168,775, 
?led June 17, 1964, by Walter A. Churchill, the latter 
being a continuation-in-part of application Ser. No. 
162,642, ?led December 28, 1961, now abandoned. 
The present invention relates to a heat exchanger and 

to the method of making it. 
Heat exchangers of the prior art comprises a support 

ing ‘member and a cylindrical electrical heater, the sup 
porting member being made of metal and being cast 
about the heater. It has been found that the active life 
of these prior art exchangers has been considerably short 
ened due to comparatively early burning-out of portions 
of the cylindrical heater. Applicant has found that such 
burning-out is caused by lack of contact between portions 
of the cylindrical heater and such surrounding material, 
thus causing voids. Since the presence of such voids 
prevents the adequate transfer of heat from the heater 
there occurs a build-up of temperature at the portions of 
the element where these voids occur to such a degree 
that burn-out ensues. The heat exchanger of the present 
inventon is of a construction in which the foregoing dif 
?culties are obviated. 
The object of the present invention is the provision of 

a heat exchanger in which heat-exchanging contact is 
maintained between a heater and its heat-conducting sup 
port along the entire length of the part of the heater re 
ceived in such support. 
A further object is the provision of a heat exchanger 

comprising a heat‘conducting metallic base or supporting 
member with a groove therein, a cylindrical electrical 
heater in the groove’, the walls of the groove closely em 
bracing the heater throughout the portion thereof received 
in the groove. 
A still further important object is the provision in a 

heat conducting supporting member of a heater received 
in a groove having a cross-sectional dimension greater 
than that of the open side of the groove, the walls of 
the groove not only embracing the heater to a degree pre 
venting accidental displacement from the groove but also 
being in uninterrupted intimate contact with the heater 
throughout the entire length of the groove. 
A still further important object is the provision of a 

heat exchanger‘ comprising a ‘base of supporting member 
having a groove therein including an arcuate section termi 
nating in two parallel terminal sections, the arcuate sec 
tion extending throughout most of the circumference of 
a circle, and being thereby adapted to transfer heat from 
a heater in the groove in paths of substantially equal 
length from the groove to the center of the area enclosed 
thereby, so that the heating effect for this area is equally 
distributed. 

Still another important object achieved by the present 
invention is the provision of an improved method of mak 
ing a heat exchanger by establishing a cylindrical elec 
trical heater in a particularly formed groove of a heat 
conducting base or support by a hammering action 
designed to assure uninterrupted intimate contact between 
the heater and the groove throughout the length of the 
latter. 
A further important object is that of a method of secur 

ing a cylindrical electrical heater having a metallic casing 
in a heat conducting base member having a groove com 
prising the steps of enlargement of the cross-sectional 
area of parts of the groove spaced from the groove edges, 
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disposing the cylindrical electrical heater in the groove 
and applying pressure to the heater to deform it so that 
its casing is in uninterrupted tight-?tting engagement with 
the enlarged portion of the groove throughout its length. 

Other important objects of the invention will be appa 
rent from the disclosures in the speci?cation and in the 
accompanying drawings in which 
FIGURE 1 is a partial perspective view of the grooved 

‘base plate prior to its modi?cation. 
FIGURE 2 is a transverse sectional view of the grooved 

base plate illustrating the operation of undercutting the 
groove in the plate. 
FIGURE 3 is an enlarged fragmentary sectional view 

showing the insertion of the heater. 
FIGURE 4 is a fragmentary sectional view similar to 

FIG. 3 showing the application of a hammer tool to the 
electrical heater. 
FIGURE 5 is a fragmentary sectional view showing the 

relationship of the casing of the heater and the walls of 
the groove upon completion of the hammering operation. 
FIGURE 6 is a perspective view of the ?nished article. 
With reference to the drawings in greater detail, FIG 

URE 1 shows a partial perspective view of the support 
ing member 1 which may be made of a cast malleable 
metal, for example an aluminum alloy. The member 1 
is cast with the groove 2 which comprises arcuate sec 
tion or circular grooves 7 terminating in spaced parallel 
portions or grooves 8, the groove being processed to 
accommodate therein an electrical heater as more part-ic 
ularly shown in FIGURE 6. 

Applicant’s method of securing the heater in the sup 
porting member 1, comprises as a ?rst step, the modi?ca 
tion of the groove 2. As shown in FIGURE 2, this modi 
?cation involves the undercutting of the opposite side 
walls of the groove by a suitable tool 3, for example, a 
rotary grinding tool. This is inserted in the groove and 
is employed to undercut opposite walls thereof through 
out their length. Each of these walls is undercut to a 
height from the bottom of the groove greater than one 
half the height of the uncut groove. Exemplary groove 
dimensions may be as follows: In the supporting mem 
ber 1 as cast, the groove may be 1/2" wide and 1/2" deep. 
This width is increased to 1/2"+.0l5” or .515" by the 
undercutting process. As shown in FIGURE 2, the under 
cutting operation forms opposite cut-away portions or 
cavities 2' having walls merging with the bottom portion 
of the groove and forming shoulders 6 with the uncut 
portions 2" of the groove walls. The portions or cavities 
2' of the arcuate portion 7 of the groove 2 curve in two 
mutually transverse directions; i.e., in directions to con 
form to the arc of the arcuate portion and in directions 
upwardly from the bottom of the groove. 

Applicant’s second step, illustrated by FIGURE 3, com 
prises the insertion into the open side of groove 2 of an 
electrical cylindrical heater 4 of a type wall known in the 
art consisting for example of metallic tubular casing or 
sheathing 4’ enclosing insulation material 4" surrounding 
a helically wound electrical resistance wire 4"’ such as 
shown in Norton 2,875,312, the heater 4 having a diameter 
of approximately the width of the uncut portions 2" of 
the groove 2 and a length somewhat greater than the 
length of the groove. The heater 4 is then passed 
through the uncut portions 2” of the groove downwardly 
until it is received in the undercut portions 2' and rests 
along the bottom of the groove. 
The third step in applicant’s method is shown in FIG 

URE 4 and comprises the application of successive re 
shaping blows administered to the heater 4. These blows 
are applied to substantially the entire length of the ex 
posed upwardly facing portion of the casing of the heater 
by a hammer tool 5 inserted through the open side of 
the groove 2. The effect of these blows is to cause the 
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heater to be deformed so that side portions of the casing 
4’ intimately and continuously engage the cut-away por 
tions or cavities 2’ of the groove walls throughout their 
entire length, the deformation’ entailing a ?attening of the 
upper portion of the heater 4 sustaining the hammer 
blows. 
The relationship of the heater to the walls of the cut 

away groove portions 2' and of the uncut groove portions 
2" is shown in FIG. 5. 
The ?nished article produced by applicant’s method is 

shown in FIGURE 6, the base or supporting member 1 
having a groove therein comprising arcuate and parallel 
sectionsor grooves 7 and 8 respectively, all of these groove 
sections having the cross-sectional form shown in FIG. 
5. The heater 4 is disposed in the groove sections in the 
relationship with the walls thereof as shown by the latter 
?gure and according to the method previously described. 
This manner of disposal as said before, insures such con 
tinuous and intimate cont-act between the cut-away por 
tions 2' of the groove and the heater as to maintain a 
homogenous heat exchange relationship throughout the 
contacting lengths of the groove and the heater, there 
being a complete absence of voids therebetween. 
The end portions of the heater as shown, protrude 

from the ends of the parallel groove sections and, if 
desired, may be provided with conventional terminals. 
As will be apparent, not only will the heater 4 be in 

intimate and continuous contact along the lengths of the 
cut-away portions 2' after the hammering operation, but 
the shoulder portions 6, comprising the intersecting walls 
of the cut-away portions 2' and the uncut portions 2" of 
groove 2 will effectively prevent accidental dislodgement 
of the heater from the groove. As shown in FIGURE 5, 
the major portion of the heater 4 lies below the lower 
ends of the parallel walls 2", the upwardly facing ?at 
portion of the casing 4' of the heater being disposed be— 
tween these walls. ‘ 

It is to be understood that modi?cations and variations 
of the disclosed method and of the ?nished article may 
be resorted to without departure from the spirit and scope 
of the invention, such modi?cations and variations being 
considered to be within the purview and scope of the 
appended claims. 
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What I claim is: 
1. A heat exchanger comprising a metallic base plate 

comprising an outer circular peripheral portion, said base 
plate having a circular groove therein including two ter 
minal portions adjacent each other, two mutually adja 
cent parallel grooves in said base plate extendinginwardly 
from said outer circular peripheral portion and into said 
two terminal portions, an elongated electrical heater dis 
posed in said circular groove and extending from said 
circular groove into said two mutually adjacent parallel 
grooves, said circular groove and said parallel grooves 
each comprising parallel walls, said walls as seen in cross 
section being de?ned by rectilinear parallel lines, said 
circular groove and said two mutually adjacent parallel 
grooves further comprising oppositely disposed curved 
wall portions intersecting said parallel walls and forming 
shoulders therewith, said electrical heater being in con 
tinuous and intimate contact with said wall portions and 
with the bottoms of said circular groove and of said 
parallel grooves, said shoulders in said circular groove 
and in said two adjacent parallel grooves being effective 
to prevent accidental dislodgment of said electrical heater 
from each of said grooves. 

2. A heat exchanger according to claim 1, wherein the 
end portions of said electrical heater protrude from said 
mutually adjacent parallel grooves. 
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