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ROLLED PLATE TYPE CÜÜLER 

Maillon A. Lowell, Jackson, Mich., assigner to Acme 
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Delaware 

Filed Aug. 19, 1965, Ser. No. 480,892 
4 Claims. (Cl. 16S-«166) 

The invention pertains to heat exchangers, and particu» 
larly relates to a heat exchanger of the rolled plate or 
spiral plate type wherein the paths of movement of the 
heat transfer medium are of a spiral nature and separated 
by a heat transfer plate. 
One of the basic purposes of heat exchangers is to pro 

vide a maximum area for heat transfer from one heat~ 
conveying medium to another in a minimum of space. 
The invention pertains to a heat exchanger particularly 
adapted, though not limited, to fluid heat exchange cir 
cuits such as used in refrigeration devices which fulfills 
this basic object. The heat exchanger of the invention 
is particularly adaptable as a refrigeration cooler wherein 
water is being chilled by a refrigerant. 
A high efiiciency heat exchanger is produced by form 

ing a conduit from a pair of spaced sheet elements having 
high heat transfer characteristics. The sheet elements are 
preferably closely spaced whereby a high ratio of area 
contact with the fluid contained therein relative to the 
volume of ñuid is produced. Although this type of heat 
exchanger has a high eñiciency factor, it is not practical 
in most applications due to its bulk, inconvenience for . 
handling, and susceptibility to damage. , 
The invention is directed to a heat exchanger which 

utilizes the advantages of plate-type heat exchangers 
whereby a high contact area to fluid volume ratio can 
be maintained, yet the heat exchanger is of a concise con~ 
figuration, economical to manufacture, and not unduly 
susceptible to damage. 

It is, therefore, an object of the invention to provide a 
plate-type heat exchanger, and a method for forming the 
same, which may be readily manufactured, is of a con 
cise configuration, and is of an economical construction, 
while providing high efiîciency heat-exchanging charac 
teristics. , 

Another object of the invention is to provide a methody 
for forming a rolled-type plate heat exchanger wherein 
a plurality of adjacent ñow paths are defined and are 
maintained in unform relationship throughout the heat 
exchanger. 

Another ̀ object of the invention is to provide a rolled~ 
type heat exchanger and method of forming the same 
wherein a minimum of tooling and fixtures are required 
to manufacture the exchanger and wherein economical 
and commercially available components are employed. 
Yet another object of the invention is to provide a 

rolled-type plate heat exchanger wherein the heat ex 
changer may be readily insulated and is of a -concise con» 
figuration as to be easily installed within a compact hous» 
ing or other type of refrigeration circuit shroud. 
Yet another object of the invention is to provide a 

rolled-type plate heat exchanger wherein uniform dis 
tribution of the heat-exchanging medium is accomplished 
throughout the exchanger and wherein low resistance to 
flow through the heat exchanger, while maintaining a 
high heat-exchanging efficiency, is provided. 

These and other objects of the invention arising from 
the details and relationships of the components of em~ 
bodiments thereof will be apparent from the following de 
scription and accompanying drawings wherein: 
FIG. 1 is an elevational view of the plate, tube and 

spacer wires, as assembled prior to the plate being rolled, 
FIG. 2 is a plan view of the structure of FIG. l, 
FIG. 3 is a plan view illustrating the relationships of 
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the plate, tubes and spacer wires during the rolling of 
the heat exchanger, 

FIG. 4 is a plan, sectional view of the completed heat 
exchanger assembly as taken along section IV-IV 0f 
FIG. 5, 

FIG. 5 is an elevational view of the completed heat 
exchanger assembly, 

FIG. 6 is an elevational, sectional view as taken along 
section VI-VI of FIG. 4, 
FIG. 7 is an elevational view of another embodiment 

of heat exchanger employing the inventive concepts of 
the invention, 

FIG. 8 is a plan, sectional view of the embodiment of 
FIG. 7 taken along section VIIIVIII thereof, and 

FIG. 9 is an elevational, sectional view of the heat 
exchanger embodiment of FIG. 8 taken along section 
IX-IX thereof. 
The basic component of the heat exchanger in accord 

with the invention is a plate 1t) of an elongated con 
figuration having high heat transfer characteristics. Pref~ 
erably, the plate 10 would be formed of copper or brass, 

` and in one embodiment of the invention consists of sheet 
material .032” thick, l2” in height, and 96" in length. 
The plate Iii may be composed of a pair of plate ele 
ments overlapped and soldered together as at 12, FIG. 2. 
Whether the plate 1li is formed of two interconnected 

` plate elements or is formed from a single plate element, 
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is a matter of choice and optional with regard to the con 
cept of the invention. The plate 1i) is defined by end 
edges 14 and longitudinal edges 16. 

In the embodiment of the invention shown in FIGS. 1 
through 6, four header tubes are associated with the plate 
10 and are transversely disposed thereto, preferably per 
pendicular to the length of the plate. A central tube> 18 
is brazed or soldered to one side of the plate at the center 
region thereof, and tube Ztl is afiixed to the other 4side of 
the plate in the manner which will be appreciated from 
FIG. 2. At one end region of the plate 10 a tube 22 is 
affixed, and at the other end a tube 24 is, likewise at 
tached to the plate 10` on the opposite side thereof with 
respect to tube 22. Thus, one plate portion is define-d be 
tween tubes 18 and 22 and another plate portion is de-l 
fined between tubes 20 and 24. In the embodiment of 
FIGS. 7, 8 and 9, the tubes 22 and 24 are replaced by 
solid wires, as will be apparent from the description of' 
the embodiment of FIGS. 7, 8 and 9. Preferably, thev 
tubes 155-24 are closed at their lower ends, as represented 
in FIG. l, and the tube lower ends terminate at theV 
lower longitudinal edge 16. The upper ends of the tubes: 
extend above the upper longitudinal edge 16 of the plate 
and may be provided with elbow fittings, as illustrated. 
A plurality of evenly spaced spacer wires 26 are affixed 

to the plate 1t) in a parallel relationship to each other 
and parallel to the longitudinal length of the plate. The 
spacer wires 26 between the header tubes 18 and 22 are 
all disposed on a common side of the plate 1l), as will be 
apparent from FIGS. l and 2. The spacer wires between 
the tubes 20 and 24 are disposed on the opposite ‘side of 
the plate 1t), as will be apparent from FIG. 2. The inner 
ends 23 of the spacer wires do not extend to the tubes 13 
and 20, but terminate short thereof. 
The header tubes are provided with openings 3l) evenly 

spaced along the length thereof and so located as to be 
disposed intermediate adjacent spacer wires 26. This re 
lationship will be apparent from FIG. l wherein the open» 
ings defined in tubes 18 and 22 are shown. Similar open 
ings are defined in the tubes 20 and 24 and are related 
to the spacer wires mounted on the left. side of the plate 
10, in FIG. 2, in a manner corresponding to the relation 
ship apparent from FIG. l. 
The plate, tube and spacer wire assembly of FIGS.` 

l and 2 is placed in a 'simple fixture whereby the tubes 
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18 and Zt) may be rotated about an axis A lying within 
the plate 1€), parallel to the tubes and intermediate the 
points of contact to the tubes to the plate, FIG. 3. Such 
a fixture can be readily formed by placing a pair of free 
end mandrels into the tubes 18 and 2li which are adapted 
to be rotated about an axis corresponding to axis A. The 
tubes 18 and 20 are rotated in a counterclockwise direc 
tion about the axis A, FIG. 3, to wind the plate around 
the tubes. Such winding will form the spiral convolutions 
of the plate which are apparent. If desired, a tension in 
the longitudinal direction of the plate El@ may be imposed 
upon the plate itl at the end edges 14, as indicated by 
the arrows, FIG. 3, which is in a direction opposite to 
the movement of the plate ends as the plate is wound, in 
order to maintain the plate wrinkle-free and to insure a 
“tight” winding of the plate. In FIG. 3 the plate 1t) is 
partially wound and the relationship of the components 
will be appreciated. 

During winding the spacing wires 26 will determine 
the radial 'spacing of the plate layers. In a commercial 
embodiment, the wires 26 may be of 1/e” diameter and 
are of copper and will, thereby, bend readily to conform 
to the spiral configuration. As will be apparent from FIG. 
6, the spacer wires permit a uniform spacing between the 
plate coils and, thereby, insure uniform flow character 
istics and fluid distribution. 
When the plate 1f) is completely wound, the tubes 22 

and 24 are brazed or soldered as at 32 to the adjacent 
outer plate portion to maintain the convolutions in the 
tightly wound condition. As will be apparent from FIG. «4, 
the tube openings 34) of tube 18 are in communication 
with the chamber 34, while the openings 30 defined in 
the header tube 20 are in communication with the charn 
ber 36. The chamber 34 communicates with the spiral flow 
path leading to the inner tube 22 and the chamber 36 
communicates with the spiral fiow path conveying fluid 
to the tube 24. 

After the plate has been wound into the configuration 
shown in FIG. 4, an upper cover plate 4f) is placed on 
the upper edges 16 of the plate lll and a lower cover 
plate 42 is placed on the lower edges 16. The plates 40 
and 42 are ‘sealed to the upper and lower edges, respect 
fully, of the plate 1t) to seal the ends of the heat ex 
changer and to seal the adjacent flow paths with respect 
to each other. While the ends of the heat exchanger may 
be sealed by the plates 40 and 42, it is also possible to 
seal the ends by merely filling the ends of the heat ex 
changer With solder. Such an operation is possible, in 
that the uppermost and lowermost spacing wires 26 are 
adjacent the upper and lower edges 16 of the plate and, 
thus, with the upper and lower edges of the plate define 
a space readily adapted to receive solder or other sealing 
means such as epoxy, etc. 

Thus, upon attaching fittings, such as the elbows 38 
on the ends of the header tubes, a refrigerant may be in 
troduced into the heat exchanger through the tube 22 
and withdrawn therefrom by tube 18. A fluid to be cooled 
by the refrigerant, such as water, may be introduced into 
the heat exchanger through tube 20 and removed at 
tube 24. In this manner of connection, a counterfiow 
circuit is provided. If desired, a jacket 44 may encompass 
the heat exchanger for purposes of insulation and pro 
tection. 

While the spacing wires 26 will prevent any significant 
transverse ñow of the refrigerant or water relative to the 
plates, the fact that the header tube openings 30 com 
municate between each spacing wire prevents the flow 
through the heat exchanger from being restricted and in 
sures uniform flow through the exchanger. lf it is desired 
that transverse intermingling of the fluid within a flow 
path be accomplished, the spacing wires 26 can be pro 
vided with holes, notches, or breaks to permit inter 
mingling of the refrigerant or water within a common 
flow path. Of course, the basic purpose of the spacing 
wires 26 is to maintain a uniform spacing between the ad 
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jacent wound plate coils. It is conceivable that with im 
proved Winding techniques the number of spacing Wires 
required can be reduced from the number shown and, in 
sorne instances, may be completely eliminated. However, 
as a presesure differential between the refrigerant circuit 
and the water circuit often exists, it will usually be de 
sirable that spacing means of one type or another be 
used to strengthen the heat exchanger assembly and pre 
vent undue “inflation” or collapse of the coile-d plate. 
A variation of apparatus employed in the inventive 

concept of the invention is illustrated in FIGS. 7, 8 and 9. 
In these figures components similar to those previously 
described are indicated by primes. 
The plate ltl’, header tubes 18’ and 2Q', and spacer 

wire assembly utilized in the embodiment of FIGS. 7, 
8 and 9 is identical to that previously described except 
that rather than employing the outer header tubes 22 and 
24, solid wires 46 are añixed to the ends of the plate 10’. 
When the plate is fully wound the solid wires 46 are 
soldered to the outer plate coil as at 48 to maintain the 
wound configuration. The ends of the heat exchanger 
coil are enclosed as by end plates 40’ and 42', respec 
tively, or the ends may be soldered as previously men 
tioned. A plurality of holes 50 are defined in the heat 
exchanger plate 10’ adjacent one of the wires 46, and 
a plurality of similar holes 52 are defined in t-he heat ex 
changer plate adjacent the other solid wire 46, FIG. 9. 
These holes are related to the spacer wires 26’ as to be 
disposed intermediate the wires, as will be apparent 
from FIG. 9. A header tube 54 is disposed adjacent the 
holes 5t) and a header tube 56 is disposed adjacent the 
holes 52. The header tubes 54 and 56 are provided with a 
plurality of holes 58 which align with the respective 
holes defined in the plate adjacent the ends thereof, and 
the header tube holes and the plate holes are intercon 
nected by short conduits 60. Thus, the configuration of 
the head exchanger embodiment of FIGS. 7, 8 and 9 
will be appreciated from FIG. 7. 
The refrigerant may be introduced into the heat ex 

changer through the header tube 54 and removed there 
from by `header tube 18’. The water to be cooled may 
be introduced into the heat exchanger at tube 20’ and 
removed at tube 56. The coiled plate -portion of the 
heat exchanger of the embodiment of FIGS. 7, 8 and 9 
may be encased within a reinforcing and insulating jacket, 
if desired. 

It will, therefore, be appreciated that the rolled plate 
heat exchanger of the invention utilizes the high efficiency 
characteristics of a plate exchanger while keeping the 
exchanger to a compact configuration and size. By vary 
ing the height of the plate and the length thereof, a 
Wide variety of capacities of heat exchangers may be 
provided without requiring major changes in the manu 
facturing equipment and technique. The flow path through 
the exchanger has been found to be of a non-restrictive 
nature, and a heat exchanger constructed in accord with 
the invention of a given capacity may be of a significantly 
smaller size, as compared with more conventional heat 
exchangers of similar capacity. 

It is appreciated that various modifications to the in 
vention may be apparent to those skilled in the art with 
out departing from the spirit and scope thereof, and it is 
intended that the invention be defined only by the sco-pe 
of the following claims. 

I claim: 
1. A heat exchanger comprising, in combination, 
(a) a heat exchanging coil formed by a pair of spiral 

ly wound plate portions having ends and longitudinal 
edges, said plate portions being wound about a 
common axis in a like direction defining a pair of 
adjacently disposed spiral flow paths, said coil hav 
ing a center and a periphery, 

(b) a pair of first conduits extending into the center 
of said coil substantially parallel to the axis of said 



3,323,587 
5 

coil, said conduits ibeing located on opposite sides of 
said plate portions, 

(c) a port deñned in each of said first conduits with 
in the contines of said coil and in communication 
with a ñow path, whereby said ñrst conduits com 
municate with different ñow paths, 

(d) said longitudinal edge defining coil ends, means 
sealing the adjacent longitudinal edges of said plate 
portions to each other to thereby seal the ends of 
said coil, 

(e) means sealing said -plate portion ends with respect 
to the adjacent outer plate portion forming a por 
tion of the coil periphery, 

(f) a pair of second conduits disposed adjacent the 
periphery of said coil, 

(g) port means deñned in each of said second conduits 
communicating with said flow paths adjacent said 
periphery, the port `of one of said second conduits 
communicating with one ilow path and the ports of 
the other second conduit communicating with the 
other flow path, and 

(h) a plurality of spaced, parallel, elongated spacer 
elements añìxed to each of said plate portions spaced 
between and parallel to said »longitudinal edges 
maintaining the radial spacing of the plate portions 
coils, said spacer elements on a common plate por 
tion 'being located on a common side thereof and 
the spacer elements of one of said plate portions 
being on the opposite side thereof with respect to 
the spacer elements located Ion the other plate por 
tions, said .spacer elements on each plate portion be 
ing spaced apart such a distance and related to the 
associated plate portion such that upon said plate 
portions ‘being wound about said common axis 
spacer elements of one of said plate portions radial~ 
ly align with spacer elements of the other plate por 
tion in the axial direction olf said coil, said spacer 
elements engaging the adjacent plate portion when 
wound about said common axis permitting said fiow 
paths to be adjacent each other and of a radial di 
mension corresponding to the radial dimension of 
said spacer elements. 

2. A heat exchanger comprising, in combination, 
(a) a heat exchanging coil formed by a pair of spirally 
wound plate portions having ends and longitudinal 
edges, said plate portions being wound about a com 
mon axis in a like direction deñning a pair of ad 
jacently disposed spiral ñow paths, said coil having a 
center and a periphery, 

(b) a pair of ñrst conduits extending into the center 
of said coil substantially parallel to the axis of said 
coil, said conduits being located on opposite sides 
of said plate portions and extending between the 
plate portion longitudinal edges, 

(c) a plurality of ports defined in each of said ñrst 
-conduits axially spaced along the length of said con 
duits and in communication with a flow path where~ 
by said ñrst conduits commuicate with different tlow 
paths, 

(d) said longitudinal edges deñning coil ends, means 
sealing the adjacent longitudinal edges of said plate 
portions to each other to thereby seal the ends of 
said coil, . 

(e) means sealing said plate portion ends with respect 
to the adjacent outer plate portion forming a portlon 
of the coil periphery, 
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(Í) a plurality of spaced, parallel, elongated spacer 
elements añixed to each of said plate portions spaced 
between and parallel to said longitudinal edges main 
taining the radial spacing of the plate portions coils, 
said spacer elements on a common plate portion be 
ing located on a common side thereof and the spacer 
elements of one of said plate portions being on the 
opposite side thereof with respect to the spacer ele 
ments located on the other plate portion, said spacer 
elements on each plate portion being spaced apart 
such a distance and related to the associated plate 
portion such that upon said plate «portions being 
wound about said common axis spacer elements of 
one of said plate portions radially align with spacer 
elements of the other plate portion in the axial 
direction of said coil, said spacer elements engaging 
the adjacent plate portion when. wound about said 
common axis permitting said ilow paths to be ad 
jacent each other and oit a radial dimension corre~ 
sponding to the radial dimension of said spacer ele 
ments, said spacer elements ‘being of a length sub~ 
stantially equal to that of the longitudinal length 
of the associated plate portion and subdividing said 
flow paths into a plurality of passages, 

(g) a pair of second conduits disposed adjacent the 
periphery of said coil substantially parallel to the 
coil axis and aligned with the coil dimension de 
lined by said longitudinal edges, and 

(h) a plurality of ports deñned in said second con 
duits axially spaced along the length thereof, the 
ports of eaoh second conduit communicating with 
a different flow path and the ports of said first and 
second conduits being disposed intermediate said 
longitudinal edges as to lie intermediate adjacent 
spacer elements for communication with said flow 
paths passages. 

3. ln a heat exchanger as in claim 2 wherein: 
(a) said second conduits are located within the con 
ñnes of the periphery of said coil. 

`4. In a heat exchanger as in claim 2 wherein: 
(a) said second conduits are located exteriorly of the 
conñnes of said coil, 

(b) a plurality of openings detined in said plate por~ 
tions adjacent said ends, said openings being located 
intermediate said spacer elements, 

(c) said common conduit ports communicating with 
said openings. 
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