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fold to facilitate bending of the ties with respect to the 
plates. If desired, a stiffening rib in the shape of a cross 
28 or some equivalent design may be formed in each tie 
element to achieve greater rigidity and reduce flexing 
during the assembly procedure. 

Manifestly, the construction as shown and described 
is capable of some additional modification and such modi 
fication as may be construed to fall within the scope and 
meaning of the appended claims is also considered to be 
within the spirit and intent of the invention. 

I claim: 
1. A heat exchanger comprising a plurality of elongated 

elements having end portions and side portions arranged 
face to face in pairs to form at least one header portion 
and at least one tube portion in fluid communication with 
and extending from said header portion with elements of 
adjacent pairs arranged back to back to form a continuous 
passage from the header portion of one pair to the header 
portion of the adjacent pair, tie means integral with and - 
extending between each of said elongated elements in said 
pairs and tie means integral with said elongated elements 
and extending between adjacent pairs. 

2. A heat exchanger comprising a plurality of 
elongated elements having end portions and intermediate 
portions and being arranged face to face in pairs to form 
header portions at each end thereof and at least one tube 
portion in fluid communication with said header portions 
and with elements in adjacent pairs arranged back to back 
forming a continuous passage from the header portion 
of one pair to the header portion of the adjacent pair, and 
tie means integral with and extending from each of said 
intermediate portions to an adjacent elongated element 
intermediate portion. 

3. A heat exchanger comprising a plurality of pairs of 
elongated elements having intermediate portions and end 
portions and being arranged face to face, each of said 
elements including a dished portion adjacent the end 
thereof with an intermediate portion extending between 
said dished portions, one of said elements having a flange 
extending from said plate to engage a complementary 
unfanged portion on the adjacent element of said pair, 
said dished portions including apertures, said pairs being 
arranged with said dished portions of adjacent pairs posi 
tioned to co-align said apertures, a flange extending from 
the perimeter of one of said apertures into the aperture 
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in the dished portion of the adjacent pair and integral tie 
elements extending between the intermediate portions of 
adjacent elongated elements. 

4. A heat exchanger comprising a plurality of pairs of 
elements arranged face to face, each of elongated said 
elements including a dished portion adjacent the end 
thereof with an intermediate portion extending between 
said dished portions, one of said-elements having an edge 
flange extending from said plate to engage a comple 
mentary unfanged portion on the adjacent element of 
said pair, said dished portions including apertures, said 
pairs being arranged with said dished portions of adjacent 
pairs positioned to co-align said apertures, a flange ex 
tending from the perimeter of one of said apertures into 
the aperture in the dished portion of the adjacent pair, tie : 
elements integral with and extending between adjacent 
elements and expansible tie elements extending between 
adjacent pairs. 

5. A heat exchanger comprising a plurality of pairs of 
elements arranged face to face, each of elongated said : 
elements including a dished portion adjacent the end 
thereof with an intermediate portion extending between 
said dished portions, one of said elements having an edge , 
flange extending from said plate to engage a comple- , 
mentary unfilanged portion on the adjacent element of said 
pair, said dished portions including apertures, said pairs : 
being arranged with said dished portions of adjacent pairs 
positioned to co-align said apertures, a filange extending 
from the perimeter of one of said apertures into the aper 
ture in the dished portion of the adjacent pair, and 
expansible tie elements integral with intermediate por 
tions of said elements joining adjacent pairs. 

6. An apparatus in accordance with claim 2 wherein 
a portion of said tie elements is of a generally serpentine 
configuration whereby it may be expanded to extend its 
effective length. 
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