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of the passage wall. In this alternative method 
the plate 30 is creased on the lines F-Flying 
between the two rows of a pair. Thus the bend 
line is at the base of the ligaments 34, 35 between 
the perforations in the various rows. The plate 
36 is then... bent in an upward direction on the 
lines G-G and H-H so that..:entire liganents 
34 between the perforations in the row 32 are 
brought into contact with entire ligaments 35 
between the perforations in the roW 33. The 
double thickness fins 40 thus raised fron, the 
surface of the plate when viewed:in::side eleva 
tion present the appearance of a perforated Strip 
as appears in the upper part of Eigure 5 While in 
end elevation each double thickness. fin 40-is. 
spaced from the adjacent fins and connected 
thereto by portions 32 of the plate. 
This form of finned plate is particularly adapt 

ed for use in a heat exchanger wherein the Core 
is of annular cross section as illustrated in Fig 
ure 7, since by slanting the bend lines K and I, 
with respect to the axes of the row of perfora 
tions as indicated in Figure 6 the plate portion 
32 between the rows 34, 35 of perforations will 
in effect be progressively wider along the core 
radius with one side 42 of the finned strip ta 
pered to accommodate the radial flow passages 
of the annular core while -the-distal ends 42 of 
the pin-fins will' liet in a common plane - IN-N 
coinciding with the radius on the opposite wall 
of the passage. Fig. 7 shows a portion of a core 
of annular shape in which one fluid flows parallel 
to the center of the core in the passages 43 while 
the other fluid flows radially in the paSSages 
44. This type core is made by alternating plates 
32 bent as shown in Fig. 4 for the passages nor 
mal to the radius with plates 46 bent as shown 
in Fig. 6...for the radial passages. The progres 
sively longer fins 4 will allow these latter pas 
sages to taper toward a common center result 
ing in a core" having * an i annular shape. 
What we claim is: 
1. The method of forming a finned heat-trans 

fer element of plate form for use in a heat ex 
changer which comprises; forming in the sur 
face of a plate ofheatº exchange material a plu 
rality of spaced perforations alined in parallel 
rows; creasing the plate along lines parallel to 
one edge of said plate for raising the ligaments 
remaining between perforations from the sur 
face of the plate; squeezing the raised ligament 
portions of the plate into contact; and welding 
or brazing the ligament portions together for 
forming unitary fins and sealing off fluid flow 
through said perforations from one side of the 
plate to the other. 

2. The method of forming a finned heat trans 
fer element of plate form for use in a heat ex 
changer which comprises; forming in the sur 
face of a plate of heat exchange materialº a plu 
rality of spaced perforations allined in parallel 
rows; folding the ligaments remaining in the 
plate between perforations upwardly along lines' 
parallel to the axis of the rows and at either 
side thereof to raise the ligaments from the Sur 
face of the plate; creasing the raised ligaments 
along lines corresponding to the axis of the rows 
of apertures and squeezing together the up-folded 
ligament portions to create tab-like fins of 
double thickness projecting from the surface of 
the plate; and welding or brazing the thickness 
of the tabs to each other to form unitary fins. 

3. The method of forning a finned heat trans 
fer element of plate form for use in a heat ex-. 
changer which comprises; forming in the sur 
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4. 
face of a plate of heat exchange material a, plu 
rality of spaced perforations allined in parallel 
rows; creasing the ligaments remaining in the 
plate between perforations along lines corre 
sponding to the axis of the rows of apertures and 
bending the plate upwardly along lines parallel 
to the axissof theiroWs and at either side thereof 
to raise the ligaments from the surface of the 
plate; squeezing together the up-folded liga 
ment portions to create tab-like fins of double 
thickness: projecting from the surface of the 
-plate; and Welding or brazing the thicknesses of 
the fin to eagh other to form unitary fins. 

4. The method of forming a finned heat trans 
fer element of plate form for use in a heat ex 
changer Which comprises; forming in the Sur 
face; of airplate: Ofiheat eXchange material a, plu 
rality of spaced perforations alined in parallel 
rows; bending the plate-along lines parallel to 
the rows of perforations to raise the ligaments 
between the latter-from the surface of the plate 
as-spaced fins; squeezingºtheraised ligament por 
tions of the plate into contact and welding or 
brazing them together. 

5. The method of forming a finned heat trans 
fer element of plate form for use in a heat ex 
changer which comprises; forming in the sur 
face- off-a, plate of heat 'exchange material a plu 
rality of spaced perforations allined in parallel 
rOWS; creasing the plate: along lines extending 
between two contiguous rows of perforations and 
bending the plate upwardly along fold lines at 
either side of said pair of rows of perforations 
to raise the ligaments remaining between perfo 
rations from the Surface of the plate; squeezing 
the creased ligaments-in contact and bonding 
them together to form fins projecting from the 
plate-surface. 

6. The method of forming a finned heat trans 
fer element. of plate-form for use in a heat - ex 
changer which comprises; forming in the sur 
face-of-a plate-of heat exchange: material.a, plu-. 
rality of spaced perforations salined in parallel 
rows; bending the plate in an upward direction 
along parallel fold lines lying at either side of 
each contiguous pair of rows of perforations to 
raise the ligaments between perforations from 
the Surface of the plate; creasing the plate along 
lines parallel to said fold lines to bring the liga 
ments between the perforations of one row into 
contact with those between the locations of the 
contiguous row; and welding or brazing the 
raised ligaments together for forming unitary 
fins projecting from the plate:Surface. 

7. The method as recited in claim 5 wherein 
the plate is bent along divergent fold lines. 

8. In a heat-exchanger; a wall member sepa 
rating passages for two streams of fluid between 
which heat is to be exchanged consisting of a 
plate-member having a plurality of rows of closely 
Spaced narrow tab-like fins projecting from its 
Surface, said tab-like fins comprising doubled 
ligament portions of the plate located between 
perforations Spaced in rows therein, abutting 
faces of Said doubled ligament portions being 
bonded together so as to prevent leakage of fluid 
from One: side of Said plate wall to the other side 
thereof. 

9. In a heat exchanger; a wall separating the 
passages for two streams of fluid between Which 
heat is to be exchanged consisting of a plate 
member having a plurality of rows of closely 
spaced narrow tab-like fins projecting from its 
surface and made up of half-parts of narrow 
plate ligaments between perforations, spaced in 
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rows therein, said half parts of plate ligaments 
in an abutting relation and bonding material 
joining said ligament portions to form integral 
narrow fins thereof to prevent leakage, from One 
side of said plate wall to the other side thereof. 

10. A heat exchanger made up of a plurality 
of Wall members formed as recited in claim 9 
stacked upon each other So as to provide a core 
in which all of the walls separating passages 
for fluid flow are formed from plate members 
With fins integral therewith located in the pas 
SageS. 

PETER, HODSON. 
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