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This invention relates to apparatus for effect 

ing interchange of heat, between two fluids, and 
raore particularly for use with internal combus 
tion engines, the apparatus being of the type 
comprising an assembly of tubes such that one of 
the fluids can fioW through the tubes and the 
other between the tubes. The object of the in 
vention is to provide an improved tube construc 
tion, 

in the accompanying drawings: 
Figure 1 is a perspective view showing in a 

preliminary state a portion of a transversely core 
rugated thin metal strip used in the construction 
of a tube made in accordance with the invention. 
Figure 2 is a similar view to Figure 1, showing 

the condition of the strip, after the endwise com 
pression for narrowing the corrugations. 

Figure 3 is a plan of a portion of one half of 
a tube made from the Strip shown in Figure 2, 
and Figure 4 is a CrOSS section of the same. 

Figure 5 is a cross section of the completed 
tube. 

Figure 6 is a plan of one of a pair of similar 
core pieces to be placed in the tube, and Figures 
7 and 8 are respectively cross sections on the lines 
-, 8-3, Figure 6. 
Figure 9 is a Sectional plan and Figure 10 a. 

cross section of a tube with the core pieces in 
position. 

In the embodiment of the invention illustrated 
by the drawings, each tube is made from a pair 
of transversely corrugated thin metal strips as a. 
in one example the thickness of the strip is about 
0.1 mm. Across each Strip are formed narrow 
corrugations. In the first stage of manufacture 
the corrugations are relatively coarse as shown 
in Figure 1. The strip is then subjected to end 
Wise compression for narrowing the corrugations 
as ShoWn in Figure 2. In this condition the cora 
rugations are about 1 mm. pitch and about 2 mm. 
deep. The Strip may be of any desired Width and 
length, a convenient width and length being about 
25 mm., and 80 mm., respectively. Each strip is 
then flattened and flanged at d' along its edges 
as shown in Figures 3 and 4, and two such strips 
are then united at the flanges by copper welding, 
soldering or otherwise to form a flat-sided tube 
to as shown in Figure 5. 
Within the tube is secured a hollow two-part 

core which is made from thin sheet metal and 
is adapted to extend beyond both ends of the tube 
to form fluid inlet and Outlet connections. Each 
core part c is shaped to the form shown in Fig 
ures 6, 7 and 8. At one end it has the form of 
a flat tube d adapted to extend beyond One end 
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of the corrugated tube. 
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Along the portion of its 
length which extends as nearly as possible along 
the whole length of the corrugated tube the said 
part is of tapered form, the oblique and closed 
edge of this part coinciding with a diagonal line 
of the corrugated tube, and the other edge being 
Open as shown in Figure 7. When in position as 
shown in Figures 9 and 10 the closed edges of the 
tWO core parts are contiguous or closely adjacent, 
and the open edges respectively lie immediately 
adjacent to the longitudinal edges of the cor 
rugated tube. 
The arrangement is such that the fluid enter 

ing, say, the left hand end of one part of the core 
aS ShoWn in Figure 9, emerges at the open edge 
and thence flows in thin parallel streams from 
One edge of the enclosing tube to the other by 
Way of the passages formed by the corrugations. 
On reaching the opposite edge the streams unite 
and enter the open edge of the other core part 
and then paSS along this part to outlet at the 
right hand end. 
The required heat interchange apparatus is 

built up from a number of the abovedescribed 
tubes which are arranged parallel with and close 
ly adjacent to each other so that the external 
Surfaces of the corrugations form passages for 
the other fluid, the tubular ends of the cores be 
ing carried by plates e forming parts of headers 
Or ducts for the fluid flowing through the tubes. 
When the two fluids to be dealt with are both 

gases, one of them is air and this flows through 
the tubes, and hot gas, which may be the com 
bustion products from an engine, being caused to 
flow through the passages between the tubes, 
The tube assembly may be exposed to the atmos 
phere or it may be mounted in an air duct. In 
this form, the apparatus may be used for pre 
heating the air to be supplied to the combustion 
chamber of a prime nover. 
The invention is not, however, restricted to the 

example above described, as the mode of con 
Struction may be modified to suit different re 
quirements. Thus, instead of making each tube 
from a pair of corrugated Strips it may be made 
in part from a single corrugated strip forming 
One side of the tube, the core being adapted to 
for the other Side of the tube. 

Further the invention is capable of being ap 
plied to apparatus for a variety of purposes, such 
as the cooling of engine jacket water, for cool 
ing or Warming lubricating oil, or for any other 
use in which heat interchange is required be 
tween two fluids either or both of which may 
be a gas or a liquid. 
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An essential condition of the invention is that 
the cross section of the transverse corrugated 
passages through which the fluids are required 
to flow in parallel shall be such as will ensure 
as nearly as possible laminar or stream line flow 
in the passages, thus enabling high efficiency to 
be obtained in an apparatus of compact form. 

Having thus described my invention what I 
claim as new and desire to secure by Letters 
Patent is: 
A heat interchange tube having at least one 

of its sides transversely corrugated over the 
whole of its length and having a core comprising 
a pair of similar hollow tapered parts; which 
lie in contact with the corrugations in said tube, 
and which at opposite ends respectively form a 
fluid inlet at One end of Said tube and a fluid 
Outlet at the other end of said tube, said hollow 
parts having a pair of closed and inclined longi 
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tudinal edges in closely adjacent relationship, and 20 

4. 
having opposite longitudinal edges open to the 
interior of Said tube and in communication with 
opposite ends of the passages formed by said 
corrugations, SO that fluid entering said inlet and 
flowing through the Open edge of the correspond 
ing hollow. part is caused to flow in parallel 
streams through said passages before passing into 
the other hollow part through the open edge 
thereof, and thence to said outlet. 

FRANCIS ROBER BELL. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
1,117,050 Hinigmann -------- Nov. 10, 1914 
100,564 - Eilar -------------- Jan. 29, 1929 
1,998,663 Emmons et al. ------ Apr. 23, 1935 
2,335,687 Modine ------------ Nov. 30, 1943 
2,373,218 Arnold ------------ Apr. 10, 1945 


