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UNITED STATES PATENT OFFICE 
2,573,161 

HEAT EXCHANGER 
Albert O. Tadewald, La Crosse, Wis., assignor to 

The Trane Company, La Crosse, Wis. 
Application December 12, 1947, Serial No. 791,408 

(C. 257-130) 6 Claims. 

This invention relates to heat exchangers and 
more particularly to heat exchangers which are 
suitable for use as radiators for internal con 
bustion engines. ?? 
One object of the invention is to provide a heat 

exchanger which is simple and inexpensive to 
manufacture and assemble and which has a high 
heat transfer capacity. 
Another object of the invention is to provide 

a Sectional header construction which gives in 
creased strength and which allows the tubes, fins, 
and headers to be readily assembled and held in 
place for the Welding operation. 
Another object of the invention is to provide a 

fin construction which gives increased strength 
to the unit and also a higher rate of heat trans 
ffer. 

Further objects of the invention will become 
apparent from the following detailed description 
taken in connection with the drawings which 
form a part of this application, and in which 

Fig. 1 is a front elevation of my improved radi 
ator partly in section taken on lines - of Fig. 2. 

Fig. 2 is a top plan view partly in section. 
Fig. 3 is a sectional view taken on the line 3-3 

of Fig. 2 with the fin sheet removed. 
Fig. 4 is a perspective view of a tube and its 

header channels showing One step in the assembly 
of the radiator. 

Fig. 5 is a sectional view showing a modifica 
tion of my invention. 

Fig. 6 is a Sectional View showing another modi 
fication of my invention. 

Fig. 7 is a Sectional view showing still another 
modification of my invention. 

Fig. 8 is a view looking at the side of the fin 
sheet. 

Fig. 9 is a Sectional view of the fin sheet taken 
on the line 9-9 of Fig. 8. 

Referring to the drawings, the radiator of my 
invention has an upper tank O and a lower tank 
2. Each tank has a header which consists of a 

plurality of channels 4 which in the finished 
radiator are welded or brazed together along the 
Outside Surfaces of their flanges 6. The tanks 
are welded to the ends of the headers by having 
the ends of the tanks overlap the outside flange 
of the end channels. The sides of the tanks are 
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through tubes 2. The tubes are formed of sheet 
material with an overlapping seam 24. The tubes 
22 have two longitudinal corrugations 26 which 
are deep enough so that the material of the two 
sides may be in contact for welding along the 
corrugation. It should be understood that one 
corrugation or a number exceeding two could be 
used if desired. The tubes each have transverse 
outwardly extending beads 28 a short distance 
from each of their ends, and they have outwardly 
flared ends 29. 

Figs. 5, 6, and 7 show three modifications of 
the preferred embodiment of my invention which 
is shown in Figs. 1-4. In the form of Fig.5 the 
channels 34 correspond to the channels 4 of 
Figs. 1-4, but in this form the flanges 33 of the 
tube receiving hole extend in the same direction 
as the flanges 35 of the channel. Fig. 6 shows 
the channels 36 of the header with the flanges 
3 of the channel and the flange 39 of the hole 
extending in the same direction and away from 
the header. 

Fig. 7 shows the channels 38 of the header with 
the flanges 4 of the channels extending away 
from the header and the flange of the holes 43 
extending the opposite direction. 

Fin sheets 30 extend between the tubes and 
they are preferably welded or brazed to the tubes. 
Fin sheets 32 are welded to the outside surface 
of the tubes at each end of the radiator. 
The thickness of the material of the fin sheets 

has been exaggerated in Fig. 1 for purpose of ill 
lustration, but in actual practice the thickness 
would be approximately between four and thirty 
thousandths of an inch, but preferably about six 
thousandths of an inch. The fins may be 
Straight in the direction of air flow, however I 
preferto use a fin which is corrugated in the di 
rection of air flow as is shown in Figs. 8 and 9. 

40 The actual dimensions for the fin sheet will be 
given in order to show the relative size and shape 
of the fin, but it should be understood that these 
dimensions can be varied considerably without 
departing from the spirit and scope of my in 

fastened to the headers by means of channels 8. 
Each of the channels 4 has a flanged, round 
ended slot 20 struck from the web. In the pre 
ferred embodiment shown in Figs. 1-3 the flanges 
2 of the slot 20 extend in the opposite direction 
from the flanges 6 of the channel. Heat ex 
change medium flows from tank ?o to tank 2 

50 

vention. The height "h' of the corrugations 
which extend generally in the direction of air 
flow is approximately .421 inch, but this dimen 
Sion can be varied considerably according to the 
particular application. My preferred spacing of 
the fins is such that there are approximately 
twelve fins to the inch, but as few as six per inch 
Or as many as 14 per inch would be practical for 
Some applications. The shape of the peaks of 
these corrugations is such that r is about 040 

55 inch and r2 is .07 inch. The fin has a fiat por 
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tion making an angle a1, of 45, because if this 
were not done the material would have a tend 
ency to tear at this point because it would have 
a sharp convex curvature in two planes at right 
angles to each other. The corrugations which 
extend transversely to the direction of air flow 
have a shape such that the distance p between 
the troughs and the peaks is .1875 inch. The 
angle a is then made 24-21'-26.2' in order 
that the points 40 may be opposite the points ?2? 
The radius r should be small in order to create 

turbulence in the air to increase the rate of heat 
transfer. I prefer that the radius r should be 
about 020 inch. It should be understood that 
the radius r could be increased slightly without 
seriously reducing the heat transfer capacity. 
The dimension p and the angle a could also be 
varied, but I prefer that they should be such that 
the points 40 are opposite the points 2. The 
portions of the fins between the troughs andpeaks 
are substantially straight, as shown except where 
they are joined on radius r. It should be under 
stood that clearance between the dies is neces 
sary and that the dimensions of the finished fin sheet may vary slightly from those Specified 
above. 

In assembly of the heat exchanger, a channel 
4 is slipped on each end of a tube 22 with the 
end of the tube extending through the slot 20 in 
the channel and with the edge of the flange of 
the slot 20 resting against the bead 28 on the 
tube. The ends of the tubes are then flanged 
outwardly to lock the channels on the tube. In 
this way the beads 28 accurately determine the 
spacing of the channels is of the headers. The 
fin sheet 3O may then be placed on the tube be 
tween the channels i4, and another tube and 
channel assembly added. Fin sheets and tube 
and channels assemblies are then added to the 
stack in the above described manner until the 
desired size of heat exchanger has been aSSen 
bledi. 
Pressure is then applied to the top and bot 

tom of the stack so that the peaks of the longi 
tudinal corrugations of the fins are deformed 
slightly into good contact with the tubes, and the 
fianges of the channels are pressed against each 
other for Welding. 
My preferred method of welding the parts into 

an integra whole is to use, for the parts, material 
which has a thin coating of lower melting na 
teria on its surface so that when the assembly 
is heated to the melting point of the surface 
materia, the parts are welded together Without 
melting the base material of the parts. The 
welding coating may be on Only one Surface of. 
the two Surfaces which are to be Welded. 
While I have described the foregoing pre 

ferred embodiments of my invention, I contem 
plate that many changes may be made without 
departing from the scope or spirit of my inven 
tion, and I desire to be limited only by the claims. 

I claim: 
1. A heat exchanger comprising a Supply 

header and a return header, one side of each 
header comprising a plurality of channels, the 
flanges of Said channels extending away from 
the interior of the header, each of said channels 
having a hole in its web, tubes extending between 
the channels of Said supply header and the chan 
nels of said return header and having their ends 
extending into the holes in Said channels, and 
the ends of the tubes being flared outwardly to 
prevent disengagement of the channels from the 
Éubæ8. 
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4. 
2. A method of making a heat exchanger comi 

prising forming a flat tube with longitudinal par 
titions by forming one or more indentations 
lengthwise of a sheet and of sufficient depth to. 
contact the other side of the finished tube, form 
ing outwardly extending beads near each end of 
the sheet, forming the sheet into a flat tube with 
the longitudinal edges overlapping, inserting each 
end of the tube into an elongated hole in a chan 
nel member unti the channel members contact 
the bead om the tube, deforming the ends of the 
tube outwardly against the channel members to 
form a first tube and channel assembly, placing 
a fin sheet on said first tube and channel aSSen 
bly with the fin sheet extending between the 
channels, adding a Second tube and channel aS 
sembly with the tube of Said second mentioned 
tube and channel aSSembly resting On the fin 
sheet, and With the channels of Said Second as 
sembly aligned with the channels of said first 
assembly, adding fin sheets, and tube and channel 
assemblies in the above recited manner until the 
desired size of heat exchanger has been obtained, 
applying pressure to the top and bottom of the 
Stack to compress the fin sheets against the tubes 
and the channels against each other, and heat 
ing the entire structure to Weld the parts into an 
integral piece. 

3. Aheat exchanger comprising a supply header 
and a return header, each header having a tube 
sheet, each of Said tube sheets comprising a plu 
rality of channels, each of said channels having a 
Web and Substantially flat flanges extending sub 
Stantially normal to said web, the outside sur 
faces of Said flanges being welded to the outside 
Surfaces of the fianges of the next adjacent chan 
nels, each of Saidi chamaels having a hole in its 
Web, tubes extending between the channels of 
Said Supply header and the channels of said re 
turn header and having their ends extending 
into the holes in Said channels, and the ends of 
the tubes being flared outwardly to prevent dis 
engagement of the tubes from the channels. 

4. Aheat exchanger comprising a Supply head 
er and a return header, each header having a. 
tube sheet comprising a plurality of channels, 
each of Said channels having a web and Substan 
tially fiat fanges extending Substantially normal 
to Said Web, the outside SurfaceS of Said flanges 
being Welded to the Outside Surfaces of the flanges 
of the next adjacent charanels, each of Said 
channels having a flanged hole in its Web, tubes 
extending between opposite channels of the re 
spective headers and having their ends extending 
into said fanged holes and the ends of said tubes 
being flared outwardly to prevent disengagement 
of the tubes from the charanels. 

5. A heat exchanger comprising a supply 
header and a return header, each header having 
a tube sheet comprising a Series of channels 
welded together at the outside Surfaces of their 
fanges, each of Said channels having a flanged 
hole in its Web, tubeS extending between opposite 
channels of the respective tube sheets and having 
their ends extending into the flanged holes, said 
tubes having near each end an outwardly formed 
bead engaging One end of the flange of one of 
said openings, each end of each of said tubes 
being flared outwardly to engage the other end 
of the flange of Said opening, and metal sheets 
having a plurality of corrugations, the peaks of 
Said corrugations being Welded to the outside 
Surfaces of Said tubes. 

6. A heat exchanger comprising a supply head 
er and a return header, One Side of each header 



2,578,161. 
comprising a plurality of channels, the flanges 
of Said channels extending toward the interior 
of the headers, the outside Surfaces of the flanges 
being welded to the outside surfaces of the flanges 
of the next adjacent channels, each of said chan 
nels having a hole in its web, tubes extending be 
tween the channels of Said Supply header and 
the channels of, said return header and having 
their ends extending into the holes in said chan 
nels, and the ends of the tubes being flared out 
wardly to prevent disengagement of the chan 
nels from the tubes. 

ALBERT O. TADEWALD. 
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