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Richard W. Kritzer, Chicago, . 
Application February 14, 1947, Serial No. 728,579 

The invention relates to heat exchange units of 
the type which includes a coil for conducting fluid 
and wall-forming plates conductively connected 
to the coil. 
One object of the invention is to provide an im 

proved method of fabricating heat exchange units 

6 Claims. (C. 257-256) 
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of this type whereby the coil and plates can be ex 
peditiously assembled for efficient heat conduce 
tion between them. 
Another object of the invention is to provide an 

improved method of fabricating heat exchange 
units which include a coil for conducting a fluid 
and wall-forming plates conductively connected 
thereto at both sides of the coil. 
Another object of the invention is to provide a 

heat exchange unit of said type, which includes 
wall-forming plates provided with flanges and a 
coil of pipe extending through and secured in 
Said flanges and provided with flat portions con 
tiguous to the plates, for efficient heat conduc 
tion. 
Other objects of the invention will appear from 

the detailed description. 
The invention consists in the several novel fea 

tures hereinafter set forth, and more particularly 
defined by claims at the conclusion hereof. 
In the drawings: 
Fig. 1 is a perspective view of a heat exchange 

unit which includes wall-forming plates at both 
sides of a coil and embodying the invention, parts 
being broken away for illustrative purposes. 

Fig. 2 is a section taken on line 2-2 of Fig. 1. 
Fig. 3 is a section illustrating the coil and 

plates arranged together preparatory to deforma 
tion of the coil in a press, for fixedly assembling 
the coil and the plates. 

Fig. 4 is a similar section illustrating the coil 
deformed and flattened by pressure applied 
through the plates. 

Fig. 5 is a perspective view on an enlarged 
scale, illustrating one of the apertures in the 
flange of one of the plates. 

Fig. 6 is a perspective view exemplifying the 
invention in a heat exchange unit of the single 
wall type. 

Fig. 7 is a section illustrating the assembly of 
the coil and plates of the single wall type, pre 
paratory to the flattening of the coll. 

Fig. 8 is a section illustrating the manner of 
flattening the coil in the single wall type of unit 
1to fixedly assemble the coil and plates at one side 
of the coil. 
The invention is exemplified (Figs. 1 to 5) in a 

heat exchange unit which comprises a coil of pipe 
between series of plates which form walls or outer 
faces of the unit for heat conduction to a cham 
ber in which the unit is installed; for example: a 
freezing chamber or a deep freeze installation. 
The coil forms a conduit through which flows 
fluid such, for example, as a refrigerant, and 
comprises substantially parallel members 5, 
bends 16 serially connecting said members, and 
inlet and outlet terminals 7 and 8 on the ends 
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of the coil, respectively. This coil is initially cir 
cular in CrOSS-Section and expanded in apertures 
in flanges on the plates. The plate structure of 
the unit is composed of a series of flat face plates 
20, which form a wall and have their inner faces 
contiguous to one side of the coil, and a series of 
plates 2, which form a wall and are contiguous 
to the other Side of the coil. Plates 20 are pro 
vided with inwardly extending integral flanges 
22, which extend crosswise of the parallel mem 
bers of the coil, and plates 2 are provided with 
similar integral flanges 23. The side-faces of the 
flanges of each Series of plates are in abutting re 
lation and the parallel members of the coil ex 
tend through the flanges of both Series of plates. 
The flanges of each series of plates extend across 
the space in which the coil is placed, and have 
their edges abutting the inner faces of the plates 
of the opposite Series. 
Flanges 22 of plates 20 and flanges 23 of plates 

2, are provided with apertures 29 through which 
the parallel members 5 of the coil extend. Each 
aperture intersects the edge of the flange, is con 
stricted at said edge as at 30, and extends across 
the flange from its edge to the junction of the 
flange and plate. The coil, while it is circular in 
cross-section, is inserted into the apertures and 
when the coil is cross-sectionally deformed to 
conform to the contour of the aperture, will be 
fixedly secured in the flanges, against withdrawal 
from the apertures. Each aperture has opposite 
ly disposed curved edge portions 3 inwardly of 
the constriction 30, and the wall of the coil is 
cross-sectionally expanded as hereinafter de 
scribed, to produce a tight grip between the wall 
of the coil and the edges of the apertures. The 
coil has a flattened portion 32 on one of its sides, 
which is coplanar and firmly contacts with the 
inner face of plates 20, and has a flattened por 
tion 33 on its opposite side which is coplanar and 
contacts with the inner face of plates 2. In this 
construction, the tight grip between the outer pe 
riphery of the coil and the edges of the apertures 
29 and the extended area provided by the flat 
tened portions on the opposite sides of the coil 
and the flat inner faces of the plates, provide for 
efficient heat conduction between the coil and the 
plates. The cross-sectional deformation of the 
wall of the coil, expands it in the apertures in the 
flanges and forms the flat portions of the coil to 
conform to and contact with, the inner faces of 
the oppositely disposed plates. Channel strips 
25 for enclosing the ends of the space between the 
opposite side plates, are secured to the end plates 
by screws 26. The connecting bends 6 of the 
coil are disposed between the plates which form 
the end portions of the plate structure. 

In the fabrication of these heat exchange units, 
a length of tubing substantially circular in cross 
section, is first bent or preformed to provide lon 
gitudinal or parallel members 5 and the con 
necting bends 6 in the coil. Plates 20 and 2 
while fiat, are punched along their margins, to 
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provide apertures 29 which intersect the edges 
of the plates and are spaced apart along the 
flanges, to receive the parallel members 5 of the 
coil. Next, plates 20 and 2 are bent along par 
allel lines to form the flanges 22 and 23, so that 
the apertures 29 will extend inwardly from the 
edges of the fianges to the inner face of the 
plates. The constricted open ends of the aper 
tures at the edges of the flanges, are of sufficient 
width to permit the coil members while circular 
in cross-section, to be placed in the apertures 
with one side of the coil engaging the inner faces 
of one series of the plates. The diameter of the 
coil while it is circular, is greater than the cross 
width of the flanges, so that when it is first in 
serted in the apertures, one side portion of the 
coil protrudes above the edges of the flanges while 
the opposite side portion rests on the inner face 
of the plates. The longitudinal width at the 
curved edges 3 of the apertures between the 
constricted open end and the plates, is of greater 
width than the open ends of the apertures, for 
expansion of the coil to form an interlock be 
tween the coil and the flanges. The plates 20 
of one series, are placed side by side on the 
bed a of a suitable press. The parallel men 
bers 5 and connecting bends 6 of the coil while 
tubular in cross-section, are then placed in the 
series of plates on said bed with the parallel 
members 5 in the apertures in the flanges 22 
of said plates, as illustrated in Fig. 3. Next, the 
series of plates 2 for forming the opposite wall 
of the unit, are placed in contiguous relation 
and on the coil with the inner faces of said plates 
resting on the protruding side of the coil, and : 
with apertures 29 in flanges 23 around members 
5. The series of plates 20 will then be sup 
ported on the bed a of the press, the coil will be 
supported on plates 20 and plates 2 will rest on 
the protruding opposite side of the coil. Next, 
an upper press member b is operated to exert 
pressure against the outer faces of both Series of 
plates with the coil between them, until the 
flanges of the plates on each side of the coil en 
gage the inner faces of the plates of the oppo 
site side. The coil will thereby be deformed to 
provide flat areas 9 at both of its sides which 
will be coplanar with and pressed against the 
inner faces of the plates, and the wall of the 
coil will be expanded in the apertures 29 lon 
gitudinally of the flanges, to force the opposite 
portions thereof, into tightly gripping relation 
with the curved edges 3 of the apertures. This 
single press operation will fixedly assemble the 
coil and wall-forming plates of the unit. The 
portions of the coil which extend to the outside 
of the plate structure, are circular in cross-sec 
tion, for connection to pipes for conducting fluid 
to and from the coil. After the coil and plates 
20 and 2 have been thus fixedly assembled, chan 
nel plates 25 are secured to the open ends of the 
plates 20 and 2. 

In this heat exchanger and its method of 
fabrication, the coil forming the tubing is de 
formed and interlocked with the flanges of both 
of the series of plates forming both side faces of 
the exchanger, and the tubing is flattened to pro 
vide extended areas for heat transfer between 
the coil and the inner faces of the plates and 
between the coil and the flanges which are for 
heat conduction to the plates. 

In Figs. 6 to 8, the invention is exemplified in 
a heat exchanger which comprises a coil includ 
ing parallel courses and connecting bends and 
plates for forming a wall at one side of the coil, 
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4. 
and including integral flanges in which the coil 
is interlocked. The coil, in this form of the in 
vention, is initially circular in cross-section, and 
is provided with parallel members and connect 
ing bends and inlet and outlet terminals, as pre 
viously described. The wall-forming structure 
comprises a Series of plates 40 provided with in 
tegral flanges 4 which extend crosswise of the 
coil. The plates 40 are provided with integral 
flanges 4 having faces in abutting relation. In 
dented interfitting portions 43 hold together and 
spot the plates 40 in aligned relation. The 
flanges 4 are provided with apertures 29, which 
break through said flanges and are of the con 
tour previously described, having curved edge 
portions 44 and a constricted open end 42 at 
the edges of the flanges, to provide a gap of 
sufficient width to permit the coil while it is 
circular in cross-section, to pass into the aper 
tures and engage the inner face of plates 40. 
In fabricating this unit, the plates. 40 with their 
flanges 4 upstanding, are placed in assembled 
relation on bed a of the press. The coil which 
is preformed with the parallel members and con 

5 necting bends, is then laid into the apertures 29 
in fanges 4, as illustrated in Fig. 7. Relative 
movement is then imparted to the press mem 
bers a and b, and all portions of the coil within 
the plate structure are deformed cross-Section 
ally, to form flat areas 45 on opposite sides of 
the coil. The flat areas 45 at one side of the coil, 
conform to and are coplanar with, the inner 
faces of plates 40, and the flat areas 45 at the 
opposite side of the coil, are substantially co 
planar or flush with, the edges of flanges 4. The 
flattening of the coil expands it cross-sectionally 
across the apertures 29, to form an interlock 
and to cause the outer periphery of the coil 
to be in tightly fitting relation with the edges 
of the apertures 29, and the flattened portions 
at one side of the coil to be in contact with the 
inner faces of the plates. This construction pro 
vides for efficient heat conduction between the 
coil and the plate structure which forms a sin 
gle wall of the unit. This form of the invention 
exemplifies a simple and efficient method for 
fabricating heat exchange units which include a 
coil and plates forming a single wall structure 
combined therewith, for heat conduction. 
The invention exemplifies a heat exchange unit 

which comprises a coil of tubing for conducting 
a fluid and a plate structure forming a single or 
double wall which is joined to the coil, for effi 
cient heat conduction. It also exemplifies a heat 
exchange unit which includes a coil for conduct 
ing fiuid and plates forming a single or double 
wall, which are provided with integral flanges in 
which the members of the coil are interlocked 
and provided with flat areas conforming to and 
coplanar with, the inner, faces of the plates, for 
efficient heat conduction. 
The invention is not to be understood as lin 

ited to the details described, since these may be 
modified within the scope of the appended claims 
without departing from the spirit or scope of the 
invention. 

Having thus described the invention, what I 
claim as new and desire to secure by Letters Pat 
ent is: 

1. That improvement in fabricating double 
wall heat exchange units embodying plates pro 
vided with integral wall-forming face-portions 
and marginal fin-forming flanges, and a coil for 
conducting fluid, which comprises: preforning 
tubing of a greater diameter than the width of 
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the flanges into a coil, cutting in the flanges, 
apertures for receiving the coil sidewise, with con 
stricted portions at the outer edges of the flanges, 
assembling two series of the plates with their 
flanges extending inwardly and their face-por 
tions substantially coplanar on opposite sides of 
the unit to form walls and the flanges in abut 
ting relation, and with the coil in the apertures 
of the flanges of both series of plates, and press 
ing together opposite face portions of the plates 
and deforming the coil to expand it in the aper 
ture of the flanges of both series for interlock 
with the edges of the apertures and simultane 
ously flattening portions of the coil to fit the in 
ner faces of both series of plates, and thereby 
producing a unitary structure with the face-por 
tions of the plates forming the substantially con 
tinuous double-wall with integral fins and with 
the coil permanently attached to the plates. 

2. That improvement in fabricating double-wall 
heat exchange units embodying plates provided 
With integral wall-forming face-portions and 
marginal fin-forming flanges, and a coil for con 
ducting fluid, which comprises: preforming tub 
ing of a greater diameter than the width of the 
flanges into a coil, cutting in the flanges, aper 
tures for receiving the coil sidewise, extending 
Substantially across the flanges, and with con 
stricted portions at the outer edges of the flanges, 
assembling two series of the plates with their 
flanges extending inwardly and their face-por 
tions substantially coplanar on opposite sides of 
the unit to form walls and the flanges in abutting 
relation, and with the coil in the apertures of the 
flanges of both series of plates, and pressing to 
gether opposite face portions of the plates and 
deforming the coil to expand it in the apertures 
of the flanges of both Series for interlock with 
the edges of the apertures and simultaneously 
flattening the coil against the inner faces of the 
face-portions and thereby producing a unitary 
structure with the face-portions of the plates 
forming the substantially continuous double-wall 
with integral fins and with the coil permanently 
attached to the plates. 

3. A heat exchange unit, comprising a coil for 
conducting fluid, including substantially parallel 
members and connecting bends, two series of 
plates, each plate including a face-portion and 
integral marginal flanges for providing fins on 
the coll, the face-portions of the series of plates 
forming walls at the opposite sides of the coil, 
the flanges of each series being extended to the 
inner faces of the face-portions on the opposite 
series, the flanges having open-sided apertures, 
with constricted portions at the outer edges of 
the flanges, the coil having a cross-sectional con 
tour in tightly gripped relation with the edges, 
and interlocked with the edges of the constricted 
portions of the apertures, by which the plates are 
permanently secured on the coil, with the face 
portions forming the walls and the flanges se 
cured to form fins on the coil. 

4. A heat exchange unit, comprising a coil for 
conducting fluid, including Substantially parallel 
members and connecting bends, two series of 
plates, each plate including a face-portion and 
integral marginal fin-forming flanges for provid 
ing fins on the coil, the face-portions of the 
Series of plates forming walls at the opposite sides 
of the coil, the flanges of each series being in abut 
ting relation, and extended to the inner faces of 
the face-portions of the opposite series, the 
flanges having open-sided apertures, with con 
stricted portions at the outer edges of the flanges, 
the coil having a cross-sectional contour in tight 
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ly gripped relation with the edges and interlocked 
with the edges of the constricted portions of the 
apertures, by which the plates are permanently 
Secured on the coil, with the flanges of each Series 
in abutting relation, with the face-forming por 
tions forming the walls and the flanges are Se 
cured to form fins on the coil. 

5. A heat exchange unit, comprising a coil for 
conducting fluid, including Substantially parallel 
members and connecting bends, two series of 
plates, each plate including a face-portion and 
integral marginal fin-forming flanges, the face 
portions of the series of plates forming walls at 
the opposite sides of the coil and the flanges of 
each series being in abutting relation, and ex 
tended to inner faces of the face-portions of the 
opposite series, the coil having flat portions fit 
ting the inner faces of the plates, the flanges 
having open-sided apertures extending Substan 
tially across the flanges, with constricted portions 
at the Outer edges of the flanges, the coil having 
a cross-sectional contour in tightly gripped rela 
tion with the edges and interlocked with the edges 
of the constricted portions of the apertures, by 
which the plates are permanently secured on 
the coil, with the face portions forming the walls, 
the flanges are secured to provide fins on the coil, 
and the flat portions of the coil are secured 
against the inner faces of the plates. 

6. A heat exchange unit, comprising: a coil 
for conducting fluid and a series of plates pro 
vided with face-portions for forming a wall and 
integral marginal flanges having outer faces for 
abutting the flanges of contiguous plates and 
constituting fins on the coil, the flanges having 
apertures extending entirely across the flanges 
with Open Sides at the edges of the flanges and 
with edges defining constricted portions, the coil 
having members extending through the apertures 
in abutting flanges and flat portions extending 
across and engaging the inner surfaces of the 
portions of the plates between the flanges and 
cross-sectionally contoured to fit the apertures 
and interlock with said constricted portions and 
Secure the plates and coil in permanently as 
sembled relation with the flat portions of the coil 
in engagement with the inner surfaces of the 
portions of the plates between the flanges. 
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