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The present invention relates to improvements 
in plate type heat exchangers utilized for the 
transmission of heat between two confined fiuids 
and particularly to an envelope component there 
for having extended surface on the walls of its 
fluid paSSage. 
A well known type of apparatus for the trans 

fer of heat between two confined fluids is made 
up of a plurality of metallic plates spaced to form 
passages through alternate ones of which a rela 
tively hot fluid, such as a hot gas, flows in heat 
exchange relationship with air or other fluid to 
be heated on traversing the internediate pas 
sages. In many such exchangers a series of 
'envelopes' are provided consisting of parallel 
plates with the space therebetween closed along 
one pair of opposite edges to bound the sides of 
the passage for the heating gas or other fluid. 
The envelopes are mounted in Spaced relation 
to form the passages for the other fluid or air 
and the inter-envelope spaces are likewise closed 
along opposite side edges, which sides may be 
those corresponding to the closed edges of the 
air envelopes in case of parallel flow, or along 
the adjacent perpendicular sides in case of trans- : 
verse flow. Such spaced envelopes form a core 
that is usually enclosed within a housing with 
which are associated the inlet and outlet mani 
folds leading to the sets of gas and air passages 
and the supply and discharge ducts for the two 
fluids. 
To increase the heat transfer efficiency the 

walls of the fiuid passages in heat exchangers 
of this type frequently are provided with extended 
surface in the form of fins extending into the 
path of the fluids and serving to increase the 
conduction of heat to and through the walls 
bounding the passages. In the application of 
Sven Holm Serial No. 752,008, dated June 3, 1947, 
now Patent No. 2,595,457, dated May 6, 1952, 
there is disclosed a form of extended surface 
for passage walls comprising sinuously bent Wires 
forming loops extending between the walls bound 
ing the gas passage and constituting pin-like fins 
extending from these walls. On the Outer faceS 
of these walls other extended Surface is provided, 
sometimes in the form of channel members CO stituting longitudinal fins extending parallel to 
the direction of fluid flow. To promote sufficient 
heat transfer good bonds have to be provided 
between the pin fin elements on the inner walls 
of the gas passage and also between the outer 
walls of this passage and the channel members 
and such bonds have heretofore been provided 
by brazing. 
The present invention contemplates the forma 
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tion of the heat exchange envelope from struc 
tural shapes such as channels that have bases 
constituting the passage walls and fiange por 
tions which are specially formed to mount the 
sinuously formed elements whose loop portions 
constitute pin-fins extending from the passage 
Walls. 
The invention will best be understood upon 

consideration of the following detailed descrip 
tion of illustrative embodiments thereof when 
read in conjunction with the accompanying draw 
ings in which: 

Figure i is a perspective view showing a frag 
mentary portion of a heat exchange envelope 
embodying the invention. 

Figures 2 and 3 are plan and side elevational 
views corresponding to Figure 1. 

Figure 4 is a perspective view of a fragmentary 
portion of a heat exchange envelope embodying 
another form of the invention, while 

Figures 5 and 6 are corresponding plan and 
elevational views. 
As appears in Figure 1 the heat exchange 

envelope is made up of upper and lower sets of 
channel members O disposed in side by side rela 
tion in parallel rows so that the base portions 

f of the channels in each row aline to constitute 
a boundary Wall of the heat exchange passage 
2 formed between the two sets of channels. In 
Figures 1 to 3 the bases have lateral lips or 
ledges 3 that extend outwardly beyond the chan 
nel legs f4. The side flanges or legs f4 of the 
channels constitute the extended Surface pro 
jecting from the outer Walls of the gas passage 
into the air passage between adjacent envelopes. 
The extended surface in the gas passage is coin 
prised of a series of pin-like fins which are the 
leg portions 20 of loops formed in sinuously bent 
wire elements disposed so that the loops are up 
right and extend back and forth between the 
opposite walls of the gas passage. The lateral 
fanges 3 on the bases of the channel con 
ponents of the envelope are in contact with those 
of adjacent channels to form the air flow spaces 
23 (Fig. 1) between the leg portions 4 of one 
channel and those of the adjacent channels. The 
lateral flanges 3 are formed with notches o' 
recesses f6 (Fig. 2) in which the leg portions 2) 
of the sinuously bent wires are engaged. The 
notches 6 on the flanges 3 on adjacent chan 
nel members 0 register with each other to form 
apertures or narrow slots through which the leg 
portions 20 of the sinuous wire elements extend 
With the stretcher portions 24 of the loops rest 
ing in contact with the outer faces of the lateral 
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fanges 3 in the air passage between the lon 
gitudinal fins therein constituted by the legs f4 
of the channel members. Inasmuch as the 
recesses 6 are open at their ends the stretcher 
portions 24 of the loops are exposed to the fluid 
(air) that flows. On the outer side of the Wall 
constituted by the abutting bases of the chan 
nels O. At the edges of the envelope the Outside 
base flanges 8 of the extreme end channels are 
not notched but serve to mount the closure bars 
28 for the sides of the envelope. 
The assembled channel members and sinuously 

bent fin elements forming an envelope with finned 
walls are bonded together to provide good heat 
transfer bonds as by brazing. - 

In the form shown in Figures 4 to 6 the chan 
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nel members 30 have their upright legs 3 in 
the Walls thereof. contact with each other and these together form 

strip fins in an air passage. In this construction 
the flanges 3 of the channels are depreSSed Or 
recessed at a plurality of points spaced longitur 
dinally thereof to a depth half the diameter of 
the sinuous wire fin elements So that when sets 
of channels are mounted in side by side relation 
so that their bases 33 constitute the confronting 
walls of the gas passage the open ended notches 
or depressions 33 in adjacent channels register 
with each other to. form sockets, for receiving the 
stretcher portions 24 of the sinuously bent Wires 
and contiguous portions of the leg parts 20. 
Here also the recesses 33 being open at their ends 
cause the stretcher portions 24 of the loops to be 
exposed to the streams of air. 
At the outer side margin of the envelopes the 

extreme channels do not have recesses in their 
legs 3 (Fig. 5). These however serve for bond 
ing the passage walls to a strip or bar which 
closes the gas passage along the side edges of 
the envelope. 
Welds 36 may be formed along the abutting 

longitudinai edges of adjacent flange portions 3 
which not only effects the seal between adjacent 
channels of the envelope but anchors the Wire 
fin elements in place. 
What We claim is: 
1. An envelope component for a heat eXchang 

er comprising two parallel rows of metallic chan 
nels positioned in abutment in side by side rela 
tion, so that the bases of channels in each roW 
aline to constitute a wall of a fluid passage Within 
the envelope with the channel legs extending 
from the outer faces of the envelope as longitu 
dinal fins, contiguous channels being formed 
with open ended recesses that confront each other 
so as to receive and to support between then in 
upright relation in said passage and parallel to 
the direction of flow therein a wire element sinu 
ously bent into U-shaped loops whose legs ex 
tend back and forth across said passage and 
constitute pin-fin extended surface of the Walls 
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4. 
thereof with the stretcher portions of Said loops 
located near the open ends of said recesses and 
exposed to the fluid on the other side of said wall. 

2. An envelope component for a heat exchang 
er comprising metallic channels positioned in 
abutment in side by side relation. So that their 
bases alline to constitute walls of a fluid passage 
Within the envelope and disposed in two parallel 
rows with their bases in confronting relation to 
form the boundary walls of Said passage and 
With their legs extending from the outer faces 
of the envelope as longitudinal fins; sinuous Wire 
elements bent into U-shaped loops Whose legs 
are positioned in upright relation in Said paSSage 
and engaged between contiguous pairs of con 
tiguous channels at opposite sides of said paS 
sage to constitute pin-fin extended Surface of 

3. A heat exchanger as recited in clain i 
wherein said channels have flanges projecting 
laterally from the outer faces thereof in align 
ment with their bases and provided with recesses 
at a plurality of points spaced longitudinally in 
accordance with the pitch of Said Sinuous fin. 
elements, the recesses in the flanges of contigul 
ous channels registering to form Sockets receiving 
the leg portions of the loops of said wire ele 
ments. 

4. A heat exchanger as recited in claim 3 
wherein the recesses in the flanges of contigu 
ous channels register to form sockets through 
which the leg portions of the loops of said Wire 
elements extend with the stretcher portions of 
said loops resting on the outer faces of said chan 
els, 
5. A heat exchanger as recited in claim, i. 

wherein said recesses in Said channel members 
comprise transverse grooves formed in the outer 
faces of the legs of said channels at a plurality 
of points spaced longitudinally thereof in accord 
ance With the pitch of bending of Said sinuous 
fin elements, the grooves in the legs of adjacent 
channels registering to form Sockets into Which 
the stretcher portions of said looped elements 
extend. 

WILLIAM E. HAMMOND. 
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