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3,431,973 
HEAT EXCHANGERS 
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America, Incorporated, Chicago, Ill., a corporation of 
Illinois 
Original application Oct. 24, 1965, Ser. No. 504,330. 

Divided and this application Jan. 22, 1968, Ser. 
No. 703,220 

U.S. C. 165-172 7 Claims 
Int, C. F28f 1/38, 1/20 

ABSTRACT OF THE DISCLOSURE 
A heat exchanger embodying fins clamped between 

ribs, and the method of making Sale 

This is a division of my copending application for 
United States Letters Patent, Ser. No. 504,330, filed 
Oct. 24, 1965. 

This invention relates to heat exchangers. 
It is a primary object of the present invention to af 

ford a novel heat exchanger. 
Another object of the present invention is to enable a 

heat exchanger to be made by a novel method of manu 
facture. 
A further object of the present invention is to afford 

a novel heat exchanger, which embodies heat-transfer fins 
constituted and arranged in a novel and expeditious 
an 

Another object is to enable a novel heat exchanger of 
the aforementioned type to be afforded wherein the fins 
thereof may be of a type which may be constructed sep 
arately from the main body portion of the heat exchanger 
and then attached thereto in a novel and expeditious man 
c. 

Heat exchangers having separately formed heat trans 
fer fins attached to the main body portion thereof have 
been heretofore known in the art. However, heat ex 
changers of this type which have been heretofore known 
have commonly had several inherent disadvantages such 
as, for example, not affording an efficient heat-transfer 
path between the fins and the main body portion of the 
heat eXchanger; being difficult and expensive to manu 
facture; or not affording a secure attachment of the fins to 
the main body portion, and the like. It is an important 
object of the present invention to overcome such disad 
Vantages. 

In the manufacture of heat exchangers it is not uncom 
mon that, for some reason, Such as, for example, the con 
ditions under which the heat exchanger is to be used, or 
the type of working fluid passing therethrough, or the like, 
the main body portion thereof, which embodies the pas 
Sageway or passageways for the working fluid, must be 
made of a particular material, such as, for example, a 
special alloy, or the like, which is relatively expensive. If 
such a heat exchanger has heat transfer fins thereon, the 
construction of the fins from the same material as the 
body portion often represents a Substantial item of cost 
in manufacture. It is an important object of the present 
invention to enable such cost of manufacture of heat ex 
changers of this type to be reduced. 
Another object is to enable the body portion of such 

a heat exchanger to be made of one material, and the fins 
to be constructed of a less expensive material. 
Yet another object of the present invention is to afford 

a novel heat exchanger of the aforementioned type which 
embodies novel fins. 
A further object is to afford a novel heat exchanger of 

the aforementioned type which is practical and efficient 
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2 
in construction and operation, and which may readily and 
economically be produced commercially. 

Other and further objects of the present invention will 
be apparent from the following description and claims 
and are illustrated in the accompanying drawings which, 
by way of illustration, show a preferred embodiment of 
the present invention and the principles thereof and what 
I now consider to be the best mode in which I have con 
templated applying these principles. Other embodiments 
of the invention embodying the same or equivalent prin 
ciples may be used and structural changes may be made 
as desired by those skilled in the art without departing 
from the present invention and the purview of the ap 
pended claims. 

In the drawings: 
FIG. 1 is an end elevational view of a heat exchanger 

embodying the principles of the present invention; 
FIG. 2 is a fragmentary, side elevational view of the 

heat exchanger shown in FIG. 1; 
FIG. 3 is a fragmentary top plan view of the heat ex 

changer shown in FIG. 1; 
FIG. 4 is an end elevational view similar to FIG. 1, 

but showing the heat exchanger in an intermediate step 
in the manufacture thereof; and 

FIG. 5 is a fragmentary, perspective view of a fin 
affording member of the type used in the manufacture of 
the heat exchanger shown in FIG. 1. 
A heat exchanger 1, embodying the principles of the 

present invention, is shown in the drawings to illustrate 
the presently preferred embodiment of the present inven 
tion. 
The body portion 1 includes an elongated, tubular body 

portion 2 having three passageways 3, 4 and 5 extending 
longitudinally therethrough in side-by-side relation to each 
other. The body portion 2 includes two oppositely dis 
posed side walls 6 and 7 at the top and bottom thereof, 
respectively, FIG. 1, and two other oppositely disposed 
side walls 9 and 10 extending between the side walls 7 
and 8. Two partition walls 11 and 12 extend between the 
side walls 7 and 8 and divide the body portion 2 into the 
aforementioned passageways 3, 4 and 5. 

In the operation of the heat exchanger 1, working fluid, 
Such as, for example, a refrigerant, a heated liquid, or 
the like, may be fed through the passageways 3-5 from 
one end of the body portion 2 to the other. If desired, 
openings 13 may be formed in the partition walls 11 and 
12, for feeding working fluid between the passageways 
3-5, and ears 14 may be embodied on the partition walls 
11 and 12 in position to deflect and guide working fluid 
from the passageway 3 into the passageway 4, and from 
the passageway 4 into the passageway 5, for balancing the 
flow of working fluid through the heat exchanger 1, as 
discussed in greater detail in my copending application 
for United States Letters Patent, Ser. No. 345,914, filed 
Feb. 19, 1964. 
Two pairs of elongated ribs 15 and 16, 17 and 18, 

respectively, project laterally outwardly from the side 
wall 7 of the body portion 2, FIG. 1. The ribs 15-18 ex 
tend longitudinally of the body portion 2 throughout the 
length of the latter, with the pair of ribs 15 and 16 dis 
posed directly above the partition wall 11, between the 
passageways 3 and 4, and with the ribs 17 and 18 dis 
posed directly above the partition wall 12, between the 
passageways 4 and 5. 
The other pairs of elongated ribs 19 and 20, and 21 

and 22, respectively, project laterally outwardly from the 
side wall 8. Like the ribs 15-18, the ribs 19-22 extend 
longitudinally of the body portion 2 throughout the full 
length thereof, with the ribs 19 and 20 projecting down 
wardly from the side wall 8 immediately below the par 
tition wall 11, between the passageways 3 and 4, and with 
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the ribs 21 and 22 projecting downwardly from the side 
wall 8 immediately below the partition wall 12, between 
the passageways 4 and 5. 

Four elongated, fin-affording members 23 are disposed 
between each of the pairs of ribs 15-16, 17-18, 19-20 
and 21-22, respectively, FIG. 1. Each of the members 23 
is bifurcated in transverse cross section, having two side 
wall portions 24 and 25 projecting outwardly from a com 
mon longitudinal edge portion 26 thereof. 

In the heat exchanger 1 shown in the drawings, each 
of the side wall portions 24 affords two fins 27 and 28, 
extending the length of the body portion 2, and each of 
the side wall members 25 affords two fins 29 and 30, ex 
tending the length of the body portion 2. Each of the fins 
27-30 is made up of a plurality of elongated spines 31 
extending outwardly from the base portion 26 of the re 
spective member 23, the spines 31 in each of the respec 
tive fins 27-30 being spaced from each other, and laterally 
aligned with each other longitudinally of the respective 
member 23, FIGS. 1 and 3. 
In the heat exchanger 1, the spines 31 in the fins 27 

are disposed between the spines 31 in the fins 28 in the 
respective side wall portions 24 of the members 23, and 
the spines 31 of the fins 29 are disposed between adjacent 
ones of the spines 31 of the fins 30 on the respective side 
wall portions 25 of the members 23, FIGS. 3 and 5. The 
fins 27 and 28 and the fins 29 and 30, respectively, curve 
outwardly away from the base portion 26 of the respec 
tive members 23 in opposite directions, with the fins 28 
and 29 curving outwardly a lesser amount than the fins 
27 and 30, so that they are disposed between the fins 27 
and 30, FIGS. 1 and 3. With this construction, substan 
tially straight passageways are afforded longitudinally of 
the heat exchanger 1 between the adjacent fins 27, 28, 29 
and 30 of the respective members 23, and tortious pas 
sageways are afforded transversely thereof between and 
around adjacent spines 31 of the adjacent fins 27-30. 

In the assembled heat exchanger 1 shown in FIGS. 
1-3 of the drawings, the base portions 26 of the fin 
affording members 23 are firmly clamped between the 
respective pairs of ribs 15-16, 17-18, 19-20 and 21-22, 
in such a manner that they are firmly clamped there 
between, and a good heat transfer path is afforded be 
tween the body portion 2 and each of the members 23. 

In the construction of the heat exchanger 1 the body 
portion 2 is preferably formed as an extrusion. As orig 
inally formed, the body portion 2 is somewhat compressed 
vertically and somewhat extended horizontally, as viewed 
in FIG. 4, so that the passageways 3-5 are somewhat oval 
shaped, being elongated in a horizontal direction. With 
the body portion 2 thus constructed, the ribs in each of 
the pairs 15-16, 17-18, 19-20 and 21-22 are spaced from 
each other a greater distance than they are in the com 
pleted form of the heat exchanger 1 shown in FIG. 1. 
The fin-affording members 23 may be initially formed 

separately from the body portion 2. The members 23 may 
be formed from elongated strips of suitable sheet mate 
rial, such as, for example, sheet aluminum, or the like, the 
spines 31 preferably being formed, first, by slitting or 
cutting the flat elongated strip from the opposite longi 
tudinal edge portions thereof toward the longitudinal cen 
ter. Thereafter, the strip may then be folded along its 
longitudinal centerline, between the oppositely disposed 
spines 31 to thereby afford the two side wall portions 24 
and 25 disposed on opposite sides of the base portion 26. 
The side walls 23 and 25 may then be formed to afford 
the laterally off-set fins 27 and 28 and the laterally off-set 
fins 29 and 30, respectively. Thereafter, the members 23 
may be disposed in operative position between the respec 
tive pairs of ribs 15-16, 17-18, 19-20, and 21-22. In 
such position of the members 23, they are loosely held 
by the ribs 15-22. 
With the members 23 thus loosely held by the ribs 

15-22, the body portion 2 may be deformed laterally to 
thereby expand it vertically and compress it horizontally, 
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4. 
as viewed in FIGS. 1 and 4. Such deformation of the body 
portion 2 may be effected by compressing it horizontally 
by pressure applied on the side walls 9 and 10, or by 
inserting mandrels in the passageways 3-5. Such defor 
mation of the body portion 2 is effective to change the 
cross-sectional shape of the passageways 3-5 from the 
horizontally elongated, oval-shape shown in FIG. 4 to 
the circular shape shown in FIG. 1. The movement of 
the side walls 7 and 8 during this deformation of the 
body portion 2 is effective to move the outer longitudinal 
edges of the pairs or ribs 15-16 and 17-18, and the pairs 
of ribs 19-20 and 21-22, respectively, inwardly toward 
each other from the positions shown in FIG. 4 to the 
positions shown in FIG. 1, and thereby tightly clamp the 
bases 26 of the respective members 23 therebetween. The 
clamping of the members 23 by the ribs 15-18 is prefer 
ably tight enough to ensure that they cannot be pulled 
therefrom, and to ensure a good heat-transfer path be 
tween the body portion 2 and the members 23. 

It will be appreciated by those skilled in the art that 
although the members 23 are disclosed herein as being 
formed from single sheets of material, folded along the 
longitudinal centerline thereof, this is merely by way of 
illustration, and not by way of limitation and that they 
may be afforded in other suitable manners, such as, for 
example, by forming the side wall portions 24 and 25 
from separate sheets of material, and then hemming or 
otherwise suitably securing together the longitudinal edges 
thereof opposite to the spines 31, to thereby afford the 
base portions 26. 
With the heat exchanger 1 constructed in the manner 

disclosed herein, the body portion 2 thereof and the fin 
affording members 23 may be readily constructed of dif 
ferent materials. Therefore, when it is necessary because 
of special requirements, or the like, that the body portion 
2, which affords the passageways 3-5, be made of special 
materials which are relatively expensive, such as, for ex 
ample, special steel alloys, and the like, the body portion 
2 may be so constructed of such materials, and the fin 
affording members 23 may be constructed of other, 
cheaper materials, such as, for example, aluminum, cop 
per or the like. By constructing the heat exchanger 1 in 
the aforementioned manner, substantial savings in the cost 
of materials may oftentimes be made. 
From the foregoing it will be seen that the present in 

vention affords a novel heat exchanger, and one which 
may be made by a novel method of construction. 

In addition, it will be seen that the present invention 
affords a novel heat exchanger which is practical and effi 
cient in operation, and which may be readily and eco 
nomically produced commercially. 

Thus, while I have illustrated and described the pre 
ferred embodiment of my invention, it is to be under 
stood that this is capable of variation and modification, 
and I therefore do not wish to be limited to the precise 
details set forth, but desire to avail myself of such changes 
and alterations as fall within the purview of the following 
claims. 

I claim: 
f. A heat exchanger comprising: 
(a) a wall portion defining a plurality of elongated 
passageways disposed in side-by-side relation to each 
other, 

(b) a plurality of pairs of ribs projecting outwardly 
from said wall portion, 

(c) each of said pairs of ribs being disposed between 
a pair of adjacent ones of said passageways, and 

(d) fins projecting outwardly from said wall portion, 
(e) said fins being clamped between respective pairs 
of said ribs. 

2. Aheat exchanger comprising: 
(a) an elongated body portion comprising 

(1) a tubular side wall portion, and 
(2) partition means dividing said body portion 

into a plurality of passageways extending lon 
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gitudinally through said body portion in side-by 
side relation to each other, 

(b) a plurality of pairs of elongated ribs projecting 
outwardly from said side wall portion, 

(c) said ribs in each of said pairs 
(1) being disposed between a pair of said open 

ings, and 
(2) extending longitudinally of said body portion 

in side-by-side relation to each other, and 
(d) a plurality of fins clamped between said ribs in 

said pairs. 
3. A heat exchanger as defined in claim 2, and in 

which: 
(a) said fins comprise elongated members having 

(1) substantially continuous logitudinal edge por 
tions on one side thereof, and 

(2) interrupted longitudinal edge portions on the 
other side thereof affording a plurality of spines, 

(b) said first mentioned longitudinal edge portions are 
clamped between said ribs in said pairs, and 
(c) said second mentioned longitudinal edge portions 

project outwardly from said ribs. 
4. A heat exchanger as defined in claim 3, and in 

which: 
(a) a plurality of said fins are clamped between said 

ribs in each of said pairs, and 
(b) said fins clamped between said ribs in each respec 

tive one of said pairs embody a common one of said 
first mentioned longitudinal edge portions. 

5. A heat exchanger as defined in claim 4, and in which: 
(a) adjacent spines longitudinally of said common 
edge portions are laterally offset relative to each 
other, and 

(b) alternate spines longitudinally of said common 
edge portions are substantially laterally aligned lon 
gitudinally of said common edge portions. 

6. A heat exchanger as defined in claim 5, and in 
which: 
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(a) each of said common edge portions has two 

branches, and 
(b) two fins project from each of said branches. 
7. A heat exchanger comprising: 
(a) an elongated tubular body portion having 

(1) two oppositely disposed side walls, and 
(2) two other oppositely disposed side walls ex 

tending between said first mentioned side walls, 
(b) partition walls extending between said first men 
tioned side walls and dividing said body portion into 
a plurality of elongated passageways extending lon 
gitudinally of said body portion in side-by-side rela 
tion to each other, 

(c) pairs of elongated ribs projecting laterally out 
wardly from each of said first mentioned side walls 

(d) each of said pairs of ribs on each side of said 
body portion being disposed between a respective 
pair of said passageways, and 

(e) elongated fins 
(1) extending longitudinally through said pairs 
of ribs and 

(2) clamped thereby in heat-transfer relation to 
said body portion, 

(f) said fins comprising a plurality of spines project 
ing outwardly from said pairs of ribs. 
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