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[57] , ABSTRACT 

A heat exchanger and method of making same is pro 
vided and such heat exchanger comprises a plurality 
of tubes arranged in parallel relation and a plurality of 
planar ?ns each having integral tubular collars extend 
ing therefrom which engage and are supported con 
centrically around the tubes with the collars extending 
from each planar ?n being de?ned by a ?rst set of col 
lars extending in one direction and a second set'of col 
lars extending in a direction opposite from the one di 
rection. The ?ns are fixed against the tubes in substan 
tially parallel relationwith the ?rst set of collars of 
one ?n adjoining and cooperating with the second set 
of collars of an immediately adjacent ?n to provide a 
precise spacing between ?ns along the tubes. 

' 6 Claims, 4 Drawing Figures 
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HEAT EXCHANGER AND METHOD OF MAKING 
SAME 

BACKGROUND OF THE INVENTION 

Tube and ?n type heat exchangers are in common 
use throughout industry and in general it is preferred 
that the fins therefor be made of comparatively hard 
metallic materials making such ?ns less susceptible to 
damage yet without impairing their heat transfer capa 
bilities. However, it has been found that with ?ns made 
of high temper aluminum alloys, such as H-l9 temper, 
that any tendency to form integral collars above a cer 
tain height in such ?ns results in frequent cracking of 
collars whereby the fin is generally unsatisfactory for 
use in a heat exchanger. 

It has also been found that with H-l9 aluminum al 
loys ranging in thickness from 0.010 inch to 0.002 inch 
it is not commercially practical to make integral tubu 
lar collars therein for fin-stacking purposes with such 
collars being of substantial height, generally in excess 
of 1/1 6 inch, for example, whereby it is necessary to re 
sort to dead soft or partial tempered metal which in 
creases cost substantially. 

SUMMARY 

This invention provides an improved tube and ?n 
type heat exchanger, and method of making same, 
wherein the fins may be made of H-l9 temper alumi 
nous materials having a thickness ranging from 0.010 
inch to 0.002 inch and such heat exchanger may be 
provided with double the spacing distance between im 
mediately adjacent ?ns than was possible heretofore 
yet at a comparatively small cost. The heat exchanger 
comprises a plurality of tubes arranged in parallel rela 
tion and a plurality of planar ?ns each having integral 
tubular collars extending therefrom which engage and 
are supported concentrically around said tubes with the 
collars extending from each planar ?n being de?ned by 
a first set of collars extending in one direction and a 
second set of collars extending in a direction opposite 
from said one direction. The ?ns are ?xed against said 
tubes in substantially parallel relation with the ?rst set 
of collars of one ?n adjoining and cooperating with the 
second set of collars of an immediately adjacent ?n to 
provide said double spacing distance between ?ns 
along the tubes in a precise manner. 
Other details, uses, and advantages of this invention 

will be readily apparent from the exemplary embodi 
ment thereof presented in the following speci?cation, 
claims, and drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

The accompanying drawing shows present preferred 
embodiments of this invention, in which 
FIG. 1 is a side elevation illustrating one exemplary 

embodiment of the heat exchanger of this invention; 
FIG. 2 is a perspective view of a typical ?n compris 

ing the heat exchanger of FIG. I particularly illustrat 
ing integral collars de?ned therein and with such ?n 
being drawn with an exaggerated thickness; 
FIG. 3 is a fragmentary view drawn to an enlarged 

scale with parts in cross section and parts broken away 
particularly illustrating the manner in which the ?ns of 
the heat exchanger of FIG. 1 are stacked in position 
with respect to their associated tubes, and 
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FIG. 4 is an enlarged fragmentary cross-sectional 

view taken essentially on line 4—4 of FIG. 3. 

DESCRIPTION OF ILLUSTRATED EMBODIMENT 

Reference is now made to FIG, 1 which illustrates 
one exemplary embodiment of the heat exchanger of 
this invention which is designated generally by the ref 
erence numeral 10 and comprises a pair of oppositely 
arranged header assemblies shown as a top assembly 11 
and a bottom assembly 12. The heat exchanger 10 also 
has a plurality of tubes 13 arranged in parallel relation 
between the header assemblies 11 and 12 and a return 
conduit 14 which will be described in more detail sub 
sequently. The heat exchanger 10 of this example has 
a temperature control valve 15 which may be of any 
suitable known construction and the valve 15 is partic 
ularly adapted to receive a ?uid such as a liquid 
through a suitable inlet 16 thereof and if the liquid 
needs to be cooled it is diverted by the valve 15 into the 
header assembly I l and ?ows through the tubes 13 into 
the header assembly 12. The liquid from the header as 
sembly 12 is conveyed by the return conduit 14 to the ' 
valve 15 and exits the valve through a suitable outlet 17 
thereof. ' _ 

The valve 15 has a temperature control element (not 
shown) of known construction and operation which op-_ 
erates to divert ?uid flow from the inlet 16 of the valve , 
15 directly to its outlet 17 in the event that the temper 
ature of the liquid is such that it does not require cool 
ing and as is well known in the art whereby the valve 
15 has its temperature control element and associated 
internal passages which cooperate to assure operation 
of the heat exchanger 10 as described above. It will also 
be appreciated that the effective ?ow area of the return 
conduit 14 is such that it offers less ?ow resistance than 
the combined areas of the tubes 13. ' 
The header assemblies 171 and 12 are of known con 

struction and include comparatively large, volume 
chambers 18 and 19 respectively therein; and the tubes 
13 have opposite end portions 20 and 21 suitably ?xed 
to such header assemblies in a ?uid-tight manner utiliz 
ing any technique known in the art so that a ?uid to be 
cooled by the heat exchanger 10 will ?ow under pres 
sure into and out of the'heat exchanger and its compo 
nent valve 15 with no leakage. For example, the ends 
20 and 21 may be brazed, welded, or mechanically 
swayed to their respective assemblies 11 and 12 while 
assuring unobstructed ?ow communication with the in-_' 
tegral chambers of such assemblies. , 
The heat exchanger 10 has a plurality of planar ?ns 

each designated generally by the reference numeral 22 
and as seen in FIG. 2, each ?n 22 has one set or a first 
set 23 of integral tubular collars extending in one direc 
tion; i.e., upwardly, from the plane of the ?n and an 
other set or a second set 24 of integral tubular collars 7 

extending in a direction opposite from the one direc 
tion, i.e., downwardly, from the plane of the ?n. For 
convenience and easy discription thereof, each of the 
tubular collars regardless of whether it extends up 
wardly or downwardly is designated by the same refer— 
ence numeral 25. The collars 25 and the remainder of 
the body of each ?n 22 are made as a single piece con 
struction. 
As seen particularly in FIG. 3, the ?ns 22 are ?xed 

against the tubes 13 in substantially parallel relation 
with the ?rst set 23 of collars 25 of one ?n, such as the 
lowermost ?n shown at 26 in FIG. 3, adjoining and co 
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operating with the second set 24 of an immediately ad 
jacent ?n, shown at 27, to provide a precise spacing 
(indicated at 30 in both FIGS. 3 and 4) between the 
lower ?n 22 and such adjacent ?n 22. Indeed, the 
stacking of the ?ns 22 along the entire length of the 
tubes 13 is such that two sets of collars of each pair of 
immediately adjacent fins cooperate to provide the pre 
cise substantially large spacing 30 between fins. 
The integral tubular collars 25 provided in each ?n 

22 are arranged in a plurality of parallel rows, see FIG. 
2, each designated generally by the reference numeral 
31; and, the collars in a particular row 31 are arranged 
so, that‘they alternate in opposite directions perpendic 
ular to the plane of the fin, i.e., one collar 25 extends 
upwardly followed by another collar 25 which extends 
downwardly, followed by another collar which extends 
upwardly, etc. It will also be seen that the collars 25 in 
an immediately adjacent pair of parallel rows 31 are ar 
ranged in staggered relation so that each collar 25 of 
the central 'row 31, for example, has its center arranged 
approximately 'one‘half the distance 33 between the 
centers of a pair of collars 25 in a near row 31 with such 
distance, being measured parallel to such row. 
Each'of the collars 25 has an outwardly ?ared termi 

nal end portion 35, as shown in FIG. 4, and such out 
wardly flared end portion 35 enables the collar to be 
more easily slid along its associated tube 13 and in par 
ticular'renables easier sliding of the inside surface 36 of 
such collar along the outside surface 37 of the tube 13. 
The flared end portion 35 is flared on a generous arc 
or radius 38 as viewed in cross section; and, the base 
of the tubular collar 25 is also blended with the main 
body of the ?n on’ a generous are 39 as viewed in cross 
section and the arcs 38 and 39 assure that the tubular 
collar 25 is formed substantially without stress concen 
trations. It will also be appreciated that the collars 25 
may be formed using any suitable technique and prefer 
ably are formed ?rst by punching small openings in the 
?n" stock at each location where a collar is to be formed 
and then simultaneously forming the collars 25 by co 
operating punches and dies acting simultaneously. 
Thev ?ns 22 may be ?xed in position using any suit 

able technique and preferably such ?ns are ?xed in po 
sition by expanding or forming each tube 13 radially 
outwardly a controlled amount so that its outside sur 
face 37 is mechanically?rmly engaged against an asso 
ciated “collar 25 by engaging the inside surface 36 
thereof. The tubes 13 and ?ns 22 may be ?xed together 
after the opposed ends of the tubes are ?xed to the 
header assemblies 11 and 12 or such tubes, ?ns, and 
header assemblies 11 and 12 may be ?xed together in 
one operation by using appropriate ?xtures. One tech 
nique which may be employed, for example, is to use 
a pencil-like tool having bulbous head which is moved 
axially through each tube 13 once the tubes 13 have 
been ?xed‘in‘position in their header assemblies; and, 
as the tool‘ head is passed along the full length of the 
tube 13, it permanently mechanically radially expands 
the tubes 13 outwardly with their outside surfaces 37 
?rmly against the inside surfaces 36 of the collars 25. 
The preferred thickness range of the ?ns was given 

previously herein and such ?ns may be used with tubing 
having any desired outside diameter. In one application 
of this invention, 3/8 inch O.D. tubing was used with % 
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4 
inch spacing between the centers of the tubes 13 in 
each row and % inch spacing between each immedi 
ately adjacent pair of rows; and, as indicated at two lo 
cations 40 in FIG. 2. However, it will be appreciated 
that any suitable tubing size and spacing may be used 
depending upon the application of the heat exchanger 
1 . 

As previously indicated, the ?ns 22 are preferably 
made of an aluminum alloy having an H-l9 temper and 
such ?ns 22 may be used with copper tubing, aluminum 
tubing, or any other metal tubing used in the art to 
make heat exchangers. Preferably, aluminum tubes 13 
are made of either ll00 or 3003 aluminum alloy and 
when aluminum tubes are used the ?ns are'made of 
7072 aluminum alloy. In heat exchangers which have 
tubes made of copper the ?ns are preferably made of 
1100 alloy. 
While present exemplary embodiments of this inven 

tion, and methods of practicing the same, have been il 
lustrated and described, it will be recognized that this 
invention may be otherwise variously embodied and 
practiced within the scope of the following claims._ 
What is claimed is: 
1. A heat exchanger core assembly comprising a plu 

rality of tubes arranged in substantially parallel relation 
and a plurality of ?ns made of an aluminous material 
having an I-I-l9 temper, each of said ?ns comprising a 
substantially planar sheet and two sets of tubular col 
lars which are integral with said planar sheet and which‘ 
engage and are supported concentrically around said 
tubes, one of said sets of tubular collars extending in 
one direction substantially perpendicular to the plane 
of said planar sheet and the other of said sets of collars 
extending in a direction opposite to said one direction, 
said fins being ?xed against said tubes in a relation 
wherein the plane de?ned by each said planar sheet is 
substantially perpendicular to the longitudinal axis of 
each of said tubes with the said one set of collars of one 
said ?n adjoiningand cooperating with the said other 
set of collars of an immediately adjacent fin to provide 
a spacing between said one and immediately adjacent 
?n. 

2. An assembly as set forth in claim. 1 in which each - 
of said collars has an outwardly ?ared terminal end 
portion which enables easier sliding thereof along its 
associated tube for fin-stacking purposes. 

3. An assembly as set forth in claim 1 in which each 
of said ?ns has a thickness ranging roughly between 
0.010 inch and 0.002 inch. 

4. An assembly as set forth in claim 1 in which said 
collars are arranged in a plurality of parallel rows and 
immediately adjacent collars in each row extend in op 
posite directions. 

5. An assembly as set forth in claim 4 in which said 
collars in an immediately adjacent pair of parallel rows 
are arranged in staggered relation. 

6. An assembly as set forth in claim 4 in which said 
collars- in each row have an equal spacing therebe 
tween, said parallel rows have said equal spacing in a 
direction perpendicular thereto, and the collars in a 
row immediately adjacent another row are staggered 
roughly one-half way between the collars in said other 
I'OW. 

* * * * * 


