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poration of Ohio 
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1. Claim. (C. 25-262) 
This invention relates to finned tubes and more 

particularly to finned tubes adapted for use in 
heat exchangers where the flow of fluid on the 
exterior of the tubes is transversely of the axis 
of the tubes. For example, finned tubes made 
according to the present invention are suitable 
for use in radiators for automobiles, trucks, trac 
tors and the like. 

In Iny prior patents, Nos. 2,261,136 and 2,261,137 
both issued November 4, 1941, I disclose finned 
tubes wherein fin members are welded longitudi 
nally to the exterior of the tubes. These patents 
specifically disclose continuous channel section 
fin members wherein the members are welded to 
the tubes in a manner to provide adequate paths 
for the flow of heat from the flanges to the tubes. 
According to the present invention, I provide fin 
members having continuous base portions secured 
to a tube and extending preferably longitudinally 
thereof. The fin members are formed with fin 
portions projecting from the base portions and 
preferably formed integrally therewith. The fin 
portions are bent or twisted so as to lie in planes 
extending Substantially at right angles to the axis 
of the base portions and the tube, thus adapting 
the fins for transverse flow of fluid on the ex 
terior of the tube. Preferably the base portions 
of the fin members are welded to the tube as 
described and claimed in my aforesaid patents 
to provide adequate paths for the flow of heat 
between the fins and the tube, the welding opera 
tion preferably being carried out according to the 
method described and claimed in my copending 
application Serial No. 388,835, filled April 16, 1941, 
now Patent No. 2,298,250. 
A general object of my present invention is to 

provide a finned tube particularly adapted for 
transverse flow of fluid on the exterior thereof 
and which can be manufactured economically 
and rapidly from inexpensive materials such as 
steel. Another object is to provide a finned tube 
having one or more fin members extending gen 
erally longitudinally thereof, with fins extending 
therefrom and lying in planes substantially nor 
mal to the axis of the tube. Another object is 
to provide such a finned tube in which adequate 
paths are provided for the flow of heat between 
the fins and the tube. A further object is to 
provide such a finned tube in which large radiat 
ing surfaces can be provided in a compact space. 
Another object is to provide finned tubes which 
can be arranged compactly to provide a heat ex 
changer having a large radiating surface. 

Further objects and advantages of my inven 

scription of prefered forms thereof, reference be 
ing made to the accompanying drawings in which 
Figure 1 is a perspective illustrating one form of 
finned tube made according to my invention; Fig 
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ure 2 is a side elevation of the tube shown in Fig 
ure 1; Figure 3 is a perspective showing a modi 
fied type of finned tube; Figure 4 is a side elevation 
of the tube shown in Figure 3; Figure 5 is an ele 
vation showing a section of a heat exchanger 
made up of a plurality of tubes shown in Figures 
3 and 4; Figure 6 is a fragmentary section 
through the heat exchanger of Figure 5; Figure 
is a perspective showing a further modification of 
my invention; Figures 8 and 9 are views of the 
fin members employed in the modification shown 
in Figure 7 before they are welded to the tube; 
and Figure 10 is a transverse section through a 
heat exchanger embodying a plurality of tubes 
such as those shown in Figure 7. 
As shown in Figures 1 and 2 of the drawings, 

a finned. tube made according to my invention 
may comprise a tube Thaving a plurality of fin 
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members indicated generally at 10, welded there 
to. Each of the fin members to consists of a base 
portion preferably welded to the tube T by a 
series of spot welds indicated diagrammatically 
at 2 and proportioned as described in my prior 
patents aforesaid to provide adequate paths for 
the flow of heat between the fins and the tube. 
Fins 3 project from the base portion f, each 
of the fins preferably being integral with the base 
portion and being twisted as shown in the draw 
ings so that the fins lie in spaced parallel planes 
which are preferably at right angles to the axis of 
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the tube. 
It will be noted that the fins are shaped so that 

each complete fin member can be formed from 
strip stock by slitting the stock inwardly from 
both edges toward the centerbase portion to form 
the separate fins 3 and then bending or twist 
ing the fins adjacent their juncture with the base 
portion f, as indicated at 4, into planes at right 
angles to their Original plane and also at right 
angles to the longitudinal axis of the base portion. 
This operation can be carried out in a punch press, 
and preferably the forming operation in the mod 
ification shown in Figures 1 and 2 is carried out 
before the fin members are welded to the tube. 
The bending of the fin members is preferably car 
ried out so that the space left between oppo 
sitely disposed fins extending from each base por 
tion is wide enough to receive a welding electrode 
So that the welding operation can be carried out 

tion will become apparent from the following de- 55 in accordance with the disclosure of my appli 
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cation aforesaid. In the present instance the 
tube is shown as having four flin members fose 
cured thereto. However, a greater or lesser num 
ber may be employed depending upon the service 
for which the tube is intended. 
The structure just described provides a very 

efficient heat exchange element, for none of the 
metal is wasted and an adequate path is provid 
ed for the flow of heat between the fins through 
the base and into the tube. The fins 3 are full 
width throughout, and the junctures between 
the fins and the base members are preferably 
of the same Width as the fins themselves. Thus 
heat can flow between the fins and the base 
member as rapidly as it can flow along the fins 
themselves for the cross-sectional area of the 
junctures is as great as the maximum croSS 
sectional area of the fins in any plane normal 
to tie direction of flow of heat between fins and 
pase. Further, the Welding operation carried 

it as described in my aforesaid patents pro 
;ities a path between the base and the tube which 
is as great in total cross-sectional area as the 
3 till between the fins and the base. Thus an 

eficient structure is provided in which full ad 
wantage can be taken of the heat transferring 
ability of the fins. 
The structure offers low resistance to the flow 

of commodities on the exterior thereof because 
of the fact that the fins present only their edges 
in the direction of flow. The fins as Well as the 
tube may be made of various thicknesses and 
materials. Because of the large fin areas ob 
tainable and because of the efficiency of the 
structure, finned tubes made of light gauge steel 
have sufficient heat transferring capacity to en 
able them to be used in cooling radiators for in 
ternal combustion engines. This may be accorn 
plished, for example, by connecting a plurality 
of tubes arranged parallel to each other into 
suitable headers at their ends. 
A type of tube especially adapted for service 

in such radiators is shown in Figures 3 and 4. 
Here the tube T" has two fin members indicated 
generally at 5 welded thereto. Each of these 
fin members comprises a base portion 6 and a 
plurality of fins f, the fins being formed inte 
grally with the base portions and the base por 
tions preferably being welded to the tube in ac 
cordance with my aforesaid patents and applica 
tion as indicated diagrammatically at 8. In this 
modification, however, the fins 7 instead of ex 
tending radially outwardly as in the previous 
modification, project outwardly in such manner 
that the edges 9 and 20 of each of the fins are 
preferably parallel to each other. Also the fins 
are bent in such manner that the edges 9 lie 
in substantially the plane of the base portions 
f6 so that the over-all dimension of the finned 
tube between the edges 9 of opposite fins is 
substantially the same as the diameter of the 
tube plus the thickness of the base portions. 
This arrangement makes it possible to provide 

a compact heat exchanger wherein the ends of 
fins on adjacent tubes can abut each other as 
indicated at 2 in Figures 5 and 6 and the edges 

of the fins of adjacent tubes can engage each 
other as indicated at 22 in Figure 6. Thus an 
assembly of the tubes such as shown in Figures 
5 and 6 provides a heat exchanger having an ex 
tensive finned area in very compact form and 
in such form that the resistance to flow of air 
or other fluid through the exchanger is kept at 
a minimum. The exchanger shown in Figures 
5 and 6 may be completed by using any conven 
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2,400,737 
ient type of header or any other convenient con 
nection (not shown). 
In Figures 7 to 10, inclusive, I have illustrated 

a further modification of my invention wherein 
the tube T' has finned members indicated gen 
erally at 30 and 3 welded thereto. This modi 
fication is quite similar to the form shown in 
Figures 3 to 6 except that each tube has four 
finned members instead of two, thus giving a 
greater surface of fin. Here the members 30 
comprise, as shown in Figures 7 and 8, base por 
tions 32 and integrally formed fins 33. The fins 
are formed preferably by slitting a strip from its 
edges toward the center as shown in the low-r 
part of Figure 8, and then twisting the resultant 
fins as indicated in the upper part of Figure 8 
so that the main body of each fin lies on the side 
of the base portion a Way from the tube. The 
base portions 32 are welded to the tape as before. 
the welded areas being indicated diagra. Inati 
cally at 40. This produces a consilic is 
which the edges 34 and 35 of the firs are a rallel 
to each other. 
The fin members are disposed yetween tile 

fin members 36 and Consist of base portions 38 
from which the fins 3 extend. As illustrated in 
Figures 7 and 9, these fin members are generally 
Similar to the fin members G shown in Figure 1. 
except that the bending operation is carried out 
So that the edges 38 and 39 of the several fins are 
parallel to each other. When welded to the tube 
by the welds 43, the outer edges 38 of the fins 31 
contact the inner edges 35 of the fins 33. Pref 
erably the fins 3 are shorter than the fins 33 so 
that the ends 4f and 42 of the fins 33 and 37, 
respectively, terminate in this same line. This 
arrangement makes it possible to assemble a plu 
rality of tubes into a compact arrangement as 
shown in Figure 10 with the ends of fins of adja 
cent tubes in contact with each other as at 43, 
and the outer edges 34 of fins on adjacent tubes 
contact each other as at 44. In elevation a heat 
exchanger as shown in Figure 10 appears gen 
erally similar to that shown in Figure 5, and as 
in the previous case, the heat exchanger may be. 
completed by providing suitable headers for the 
Several tubes. 
From the foregoing description of preferred 

forms of my invention it will be seen that my 
finned tubes are particularly adapted for trans 
verse flow of fluid on the exterior thereof and 
provide an extensive area for heat transfer with 
relative low resistance to flow. My invention con 
templates various arrangements and shapes of 
fins, and finned tubes made according thereto can 
be incorporated into heat exchangers of different 
types. Because of the construction wherein a 
plurality of fins are formed integrally with an 
elongated base portion, finned tubing can be made 
according to my invention rapidly and at rela 
tively low cost. The structure is such that ade 
quate paths are provided for the flow of heat from 
the several fins into the base of the fin members 
and to the tube, thus insuring a tube which is 
highly efficient from the heat exchange stand 
point. . 
Those skilled in the art will appreciate that 

various changes and modifications in my inven 
tion may be made without departing from the 
Spirit and Scope thereof. Accordingly it is to be 
understood that my patent is not to be limited to 
the preferred forms described herein, or in any 
manner other than by the scope of the appended 
claim, . 
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claim: 
A heat exchange element comprising a tube 

having a pair of longitudinally extending finned 
members welded thereto, each finned member 
comprising an elongated base portion welded to 
a tube and two rows of spaced fins integral with 
the base portion and the fins having substantially 

plane portions lying in planes parallel to each 
other and normal to the axis of the tube, the 
longitudinai edges of the fins. in each row being 
parallel to each other, and lying in planes par-. 

5 allel to and spaced from the planes of the longi 
tudinal edges of the fins in the other rows. 

JOHN W. BROWN, JR. 


