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1. 

This, invention relates to plate heat exchange 
apparatus and more particularly to heat exchange 
apparatus of the kind known as secondary heat 
eXchange apparatus. 

Radiators, oil coolers or other heat exchangers 
for use in the cooling System of internal combus 
tion engines of aircraft, motor vehicles or sta 
tionary plant are very often required to be of 
other than rectangular shape. The medium to 
be used as a coolant in the radiator or the like is 
hereinafter referred to as the cooling medium. 
The medium to be cooled in the radiator or the 
like may, and usually is, itself a coolant in the 
engine or elsewhere, and is hereinafter referred 
to as the coolant. In the radiator of annular 
shape it may be constructed so that the air or oth 
er cooling medium will enter at the centre of the 
annulus and leave the unit at the periphery. 
Since the passages for the coolant must be kept 
Small, such an arrangement necessitates a heat 
exchange unit having an entry area for the 
cooling medium which is Smaller than the exit 
area. Consequently, in Such construction the 
passages for the cooling medium have to expand 
progressively from the inner to the outer pe 
riphery of the heat exchange unit. These pas 
Sages for the cooling medium are of course, consti 
tuted by the adjacent walls of the passages for the 
coolant With or without the interposition of in 
termediate walls, and the passages for the coolant 
are Supported in spaced relation for example, by 
means of thin corrugated strips, the corrugations 
being V-shaped, 
Where the distance between the adjacent walls 

is constant the thin corrugated strips can easily 
be used and give excellent support whilst serving 
at the same time as cooling surfaces. When, 
however, the distance between the adjacent Walls 
is not constant the depth of the corrugations has 
to vary. One way of varying the depth of the 
Corrugations is to use an arcuate strip but this 
presents certain difficulties such as the limitation 
of the length of strip by reason of its arcuate 
form. Another method would be to subject the 
strip to a stretching Operation in a press instead 
of a simple corrugation process. This, however, 
is not too good for two reasons, namely, that the 
strip is already, very thin and, therefore, likely to 
fracture if further stretched, and also that the 
Strip Would be thinned out just where it should 
conduct most heat if it is to operate with the 
maximum possible efficiency. 
Other orthodox forms of secondary surface 

radiators comprise perforated fins fitted on tubes. 
The construction of annular radiators by this 
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means would be most difficult and wasteful owing 
to the fact that the development of the fins will 
not be rectangular or in the shape of a parallel 
ogram but will take the form of an annulus Or 
section of an annulus. 
The object of the present invention is to pro 

vide a new construction which will Overcome some 
or all of the above difficulties. 
According to the present invention, a plate heat 

exchange apparatus having diverging and/or 
converging adjacent walls held in Spaced relation 
by corrugated elements is characterized in that 
the cross-sectional form of said corrugations is 
varied longitudinally thereof to co-operate with 
the adjacent walls without changing the lineal 
dimensions of the material from which such ele 
ments are formed. The lineal dimensions of all 
such cross-sections are equal so that corrugated 
elements of varying depth of Corrugation may be 
produced from a straight strip. 
In order that the invention may be more fully 

understood One form of plate heat exchange ap 
paratus will now be described with reference to 
the drawings filed herewith wherein 

Fig. 1 is a perspective view of a portion of an 
annular radiator made in accordance with the 
present invention; and A. 

Fig. 2 is a perspective view of one of the cor 
rugated strips used in the construction of the 
radiator shown in Fig. 1. 
The annular or cylindrical form of heat ex 

change unit shown comprises a plurality of 
chambers for the coolant, each chamber, con 
sisting of a pair of parallel thin walls 2 held in 
spaced relation by a thin corrugated strip 3 the 
corrugations of which run parallel to the axis 
of the annulus or cylinder. It is, of course, un 
derstood that the inner and outer edges of the 
chambers are sealed, and the ends are sealed 
into header tanks which have been omitted for 
the sake of clearness as they form no part of the 
present invention. The chambers are arranged 
radially around the axis of the cylinder. Dis 
posed medially between each of the chambers 
is an intermediate wall 4 and disposed between 
the intermediate walls 4 and the walls 2 of the 
chambers are the corrugated elements 5 which 
form the subject of the present invention and 
the construction of which will be described more 
fully with particular reference to Fig. 2 in which 
a part of one of the elements is ShoWn. On an 
enlarged scale. 

It will be observed that at One edge the corru 
gations are V-shaped whilst at the other edge the 
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corrugations are of three-sided right-angled 
channel formation. 
The strip 5 is shaped in such a manner that the 

pitch p' of the V-shaped corrugations, and the 
pitch p of the three-sided right-angle channel 
formation corrugations are identical, and the 
length of the contour of the strip edge in pitch p, 
that is, ac to 2, is identical to the length of the con 
tour of the strip edge in pitch p", that is, ac' to 2', 
and the length of the cross-sectional contour of 
the strip in the pitch of a corrugation at all posi 
tions between the two edges of the strip is identi 
cal to the length of the contour at each edge of 
the strip in the pitch of a corrugation. 
In other words the tops of the corrugations are 

flattened progressively starting at One edge and 
reaching a maximum at the other edge. It will 
also be observed that the pitch of the corruga 
tions remains unchanged and is constant for any 
cross section. The cross-section of the sheet at 
any position between the edges is of three-sided 
channel section having a flat base and diverging 
sides. The element is stamped from a straight 
strip without any stretching whatsoever so that 
if all the folds are ironed out it will return to 
a straight strip, but owing to the change in the 
shape of the corrugations from edge to edge the 
depth of the corrugations is increased progres 
sively from the edge having the three-sided right 
angle channel form to the edge having the V 
form. These depths are shown as H and H re 
spectively. 

It will be obvious, however, that any convenient 
variation in form of the corrugations may be 
adopted to suit the circumstances of each partic 
ular case and the invention is not to be regarded 
as limited to the particular form above described. 
In the construction described above, the cor 

rugated elements 5 are manufactured from 
straight strips of metal, thereby reducing Wastage 
of metal and overcoming many blanking diffl 
culties. 
What I claim and desire to secure by Letters 

Patent is: 
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4. 
1. In a plate heat exchange apparatls hav I' 

diverging adjacent walls held in spaced relatio: 
by corrugated elements, a corrugated eienent. 
formed of strip metal in which the depth of each 
corrugation increases progressively from one end 
of Said corrugation to the other, the pitch of eacli 
corrugation and the length of the cross-sectional 
contour in the pitch of a corrugation remaining 
constant throughout the length of the corruga 
tion, the Sectional form of the corrugation vary 
ing longitudinally thereof. 

2. In a plate heat eXchange apparatus having 
diverging adjacent walls held in Spaced relation 
by corrugated elements, a corrugated element 
formed of strip metal in which the depth of each 
corrugation increases progressively from one end 
of said corrugation to the other, the pitch of each 
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corrugation and the length of the CrOSS-Sectional 
contour in the pitch of a corrugation remaining 
constant throughout the length of the corruga 
tion, the sectional form of the corrugation vary 
ing longitudinally thereof, the corrugations hav 
ing a V-shaped contour at the ends disposed 
along one edge of the element, a three-sided 
right-angle channel contour at the other ends, 
and a three-sided channel cross-section with flat 
base and diverging sides between Said ends, the 
said cross-section progressively merging into the 
Said end Contours. i 

JAMES FRANK BELAIEFF. 
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