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3 Claims. (CI. 29-157.3) 
This invention relates to refrigerating appa 

ratus and more particularly to a novel heat ex 
change device for use.in refrigerating apparatus 
and for other purposes. - 

Heretofore, in constructing heat exchangers of 
the type comprising a plurality of parallel tubes 
usually having fins thereon, the necessity of con 
necting together the ends of the parallel tubes in 
Some manner has presented a problem. For ex 
ample, if it is desired to connect the ends of a 
plurality of tubes into a single header for plac 
ing the tubes in parallel circuit relation, the 
header constructions heretofore employed have 
necessitated the use of individual dies for each 
Size of heat exchanger which is constructed. In 
supplying the needs of the trade, it is necessary 
that a large range of sizes be manufactured, due 
to the many varied individual requirements im 
posed by the various applications for heat ex 
change structures. In meeting these require 
ments, particularly for heat exchangers having 
their tubes connected in parallel circuit relation, 
the cost of the different dies and other machine 
tools which must be constructed individually for 
each different size of heat exchanger has con 
tributed materially to the high cost of such de 
vices particularly where the number produced in 
a given size is rather small. 

It is an object of the present invention to pro 
vide a heat exchange structure by which greater 
flexibility in manufacturing the devices in various 
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sizes is obtained without prohibitive cost for a 
Small production of a single size of heat ex 
changers. 
More particularly, it is an object to provide a 

heat exchanger and header construction there 
for, by which the same set of manufacturing tools 
and machinery may be utilized for, produeing 
heat exchangers having headers of various 
lengths without the necessity of individual dies 
and tools for each individual length. 

It is a further object of the invention to pro 
vide a novel method of producing heat exchangers 
and headers therefor from sheet metal at low 
COSt. Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawing, wherein a preferred form of 
the present invention is clearly shown. 

In the drawing: 
Fig. 1 is a view in elevation of heat exchanger 

Constructed according to the present invention; 
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Fig. 2 is a cross section on line 2-2 of Fig. 1; 
Fig. 3 is a cross section on line 3-3 of Fig. 2; 

Fig. 4 is a perspective view of a portion of the 
header construction at an intermediate state of 
manufacture; Fig. 5 is a perspective view of the second por 
tion of the header construction at an intermediate 
stage of manufacture; Fig. 6. is a perspective view of a portion of 
another header construction shown in an inter 
mediate state of manufacture; and . ..." Fig. 7 is a perspective view of another portion 
of a header construction shown in an interme 
diate stage of manufacture. . 

Referring now to Fig. 1, the heat exchange 
device comprises a heat exchange core to which 
is formed of a plurality of parallel tubes 2 and 
transverse fins 4. The heat exchange core may 
be formed in any suitable manner, the core illus 
trated being formed from fins having integral 
tapered-tubular projections formed therein and 
telescoped with similar projections of adjacent 
fins to provide the continuous tubes 2. Such a 
core construction is illustrated in more detail in the patent to Karmazin. 1,997,563 issued April 9, 
1935. At either end of the core ?o, headers 6 
and 8 are provided to connect the tubes 2 in 
parallel circuit relation. Suitable inlet and out 
let connections 20 and 22 are provided in the 
headers 6 and 8 respectively. 

Each of the headers 6 and 8 are formed 
somewhat similarly in order to admit of a process 
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being utilized whereby different lengths of header 
for different heat exchangers do not necessitate 
the use of individual tooling for each length. 
Thus, each header is formed from a pair of 
channel-like members which may be cut from a 
long strip of channel-like material in any length 
desired. The pair of channel-like members are 
telescoped together in order to provide a closed 
header having openings for engagement with the 
tubes of the heat exchanger core. The header 6, 
for example, may be formed from a pair of 
lengths of channel-like strips 24 and 26 which 
are telescoped together as illustrated in Fig. 2. 
The channel-like strip may be formed in any of 
a number of ways, for example, as by extrusion, 
or by rolling or stamping from a flat strip. 
Either before or after the strip is given the chan 
nel-like form, suitable tubular projections 28 are 
formed therein at intervals corresponding to 
the spacing of the tubes 2. The tubular projec 
tions 28 form openings to the header 6 and in 
the construction illustrated are tapered to tele scope into the corresponding tubular projections 
formed in the top fins 4 of the core. The chan 
nel-like strip from which the member 24 is cut 
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has a suitable opening 30 formed therein by 
which the inlet connection 20 is secured to the 
header f6. The opening 30 is preferably formed 
after the member 24 is cut from the strip of 
material of channel-like form. 
The header 8 is formed by a similar proceSS to 

provide a pair of channel-like members 32 and 
34 corresponding respectively to the members 24 
and 26. In the construction illustrated, the 
channel-like member 34 is provided with a plu 
rality of tubular projections 36 on the upper Sur 
face thereof which are given a reverse taper to 
receive the tapered tubular projections of the low 
er-most fin l4. The cross sectional shape of the 
channel-like members 24, 26, 32 and 34, in the 
form of the invention illustrated, is approximate 
ly that of a partial cylinder. That portion of 
the strip 26 and strip 28 between the openings or 
projections 28 and 36 respectively may be either a 
continuation of the cylindrical arc as shown in 
Fig. 5 or may be flat as shown in Fig. 7. When 
the protuberances 28 and 36 are formed after the 
strip is given its channel-like form, it is conven. 
ient to use the construction illustrated in Fig. 5. 
When the protuberances 28 and 36 are formed 
from the flat strip, it is more convenient to uti 
lize the form illustrated in Fig. 7. It Will be un 
derstood, of course, that various other cross sec 
tional forms may be utilized so long as the out 
line of the assembled channel-like members of 
the header provides a generally tubular structure. 
After the lengths of channel-like strip have 

been cut from a longer piece of the same, the 
members 24 and 26 are telescoped together and 

5 the members 32 and 34 are telescoped together as 
illustrated in Fig. 2. Suitable end closures 38, 
preferably of stamped sheet metal, are next aper, 
plied to the ends of the headers 6 and 8 Fnd 
the inlet and outlet connections 2& 3nd 22 tre 
inserted in the opening 30 and a corresponding 
opening formed in the channel-like member 32. 
The headers 6 and 8 are then assembled to the 
core O and the entire structure bonded together 
by a suitable sealing medium. For example, the 
heat exchanger may be sealed by copper welding 
in a furnace having a reducing atmosphere, or 
the structure may be sealed by a solder dip. 
While it is most convenient to seal the entire 
heat exchanger including the core O and the 
headers 6 and 8 at one operation, it may be 
desirable in Some cases to seal the headers 6 and 
8 and the core to individually before assembling 
them together. Likewise, while the inlet and out 
let connections have been illustrated as connect 
ing at an intermediate point along the length of 
the header, it may be desirable in some instances 
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to connect the inlet and Outlet connections at One 
end of the header, in which case the closure 8 at 
that end is omitted and the inlet or Outlet Con 
nection substituted therefor. 
While the form of embodiment of the inven 

tion as herein disclosed constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the Scope 
of the claims which follow. 
What is claimed is as follows: 
1. The method of forming a heat exchange de 

vice which comprises the steps of forming a head 
er by forming a pair of channel-like strips, each 
strip having a substantially circular Segmental 
cross-section and an open longitudinal side and 
One strip having a plurality of tube engaging 
openings with integral tubular flanges along One 
wall thereof, longitudinally telescoping said pair 
of short lengths of strip together with the circu 
lar portions overlapping throughout approximate 
ly half their circumference, placing end cups over 
the ends of the telescopes, assembling a plurality. 
of tubes into engagement with Said openings and 
bonding the tube and header structure together 
With a Sealing medium. 

2. The method of forming heat exchange de 
vices which comprises the steps of forming head 
ers by forming a pair of channel-like strips, each 
Strip having a substantially circular segmental 
CrOSS-Section and an open longitudinal side and 
One Strip having a plurality of tube engaging 
Openings along One Wall thereof, telescoping said 
Strips together with the circular portions over 
lapping throughout approximately half their cir 
cumference, forming fin and tube heat exchange 
cores, assembling the tube ends of said cores into 
engagement with said openings, placing end cups 
Over the ends of the telescopes, and bonding each 
entire heat exchanger together by a single fused 
metallic sealing operation. 

3. The method of forming a heat exchange de 
Vice which comprises the steps of forming a head 
er by forming a pair of channel-like strips, each 
Strip having a substantially circular Segmental 
Cross-section and an open longitudinal side and 
one strip having a plurality of tube engaging 
openings along one wall thereof, longitudinally 
telescoping said pair of strips together with the 
circular portions overlapping throughout approx 
imately half their circumference, forming a fin 
and tube heat exchanger core, assembling the 
tube ends of Said core into engagement with said 
openings and bonding the entire exchanger to 
gether by a single fused metallic Sealing opera 
tion. 

JOHN KAERMAZIN. 
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