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Patented Dec. 22, 1953 2,663,551 

UNITED STATES PATENT OFFICE 
2,663,551 

PLATE COOLER, 

Cecil Boling, Brewster, N. Y., assignor to The 
Heat-X-Changer Co., Inc., Brewster, N. Y., a 
corporation of New York 

Application August 16, 1949, Serial No. 110,588 
(C. 257-248) 3. Claims. 

1 
This invention relates to heat exchange units 

and the manufacture thereof, and more in par 
ticular to units for cooling liquids or the like by 
the extraction of heat by ice or a cold fluid such 
as Water or air. 
The present invention is related to that of 

United States Patent No. 2,466,676, which issued 
April 12, 1949, and also to copending applica 
tions, Serial No. 16,050, filed March 20, 1948, 
and Serial No. 75,052, filed February 7, 1949. 
The illustrative embodiments of the present 

invention are liquid coolers in the form of flat 
plates each having a cooling coil imbedded 
therein. These units may be used for cooling 
Water or other liquids such as various beverages 
by passing the liquid through the cooling coil 
while the plate is in contact with ice or cold wa 
ter or is positioned in a cold chamber Such as 
a refrigerator. 

In the past, liquid for human consumption, 
Such as water and various beverages, have been 
cooled by placing them in refrigerators or by 
flowing the liquid through a pipe or the like 
which is subjected to refrigeration. The illus 
trative embodiments of the present invention 
are units which are used for this general pur 
pose, but which have advantages not obtained 
With prior devices. 
An object of the present invention is to pro 

Vide units of the above character which are ef 
ficient and dependable in use, sturdy in con 
Struction, light in weight, inexpensive to manu 
facture, and efficient in the utilization of mate 
rials. A further object is to provide for the 
manufacture of units of the above character in 
a manner which avoids the difficulties encoun 
tered in the past in the manufacture of similar 
units. A further object is to provide improve 
mentS in the manufacture of units formed by a 
pipe Or tube embedded in a casting. A further 
object is to provide an extremely efficient and 
dependable manner of holding tubing or pipes in 
place during the casting of metal therearound. 
These and other objects will be in part obvious, 
and in part pointed out below. 
In the drawings which show two embodiments 

of the invention: 
Fig. is a top plan view with parts broken 

away of a cooling unit which is one embodiment 
of the invention; 

Fig. 2 is an end elevation from the right-hand 
end of Fig. 1 with parts broken away; 

Fig. 3 is a sectional view on the line 3-3 of 
Fig. 1; 

Fig. 4 is an enlarged fragmentary view of one 
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2 
of the clamping elements of the embodiment of 
Figs. 1 to 3; 

Fig. 5 is an enlarged sectional view on the line 
5-5 of Fig. 7; 

Fig. 6 is a sectional view on the line 6-6 of 
Fig. 7; 

Fig. 7 is a view similar to Fig. 1 but showing 
another embodiment of the invention. 

Referring particularly to Fig. 1 of the draw 
ing, a flat rectangular plate or casting 2 of Cast 
aluminum has embedded therein a copper. tube 
4. Tube 4 is formed by twelve substantially 
parallel tube portions or runs 6 connected re 
spectively at their ends by U-tube portions into 
the continuous tube, and the two ends of the 
tube are connected respectively to two fittings 
8. Referring to Fig. 2, each fitting 8 has a main 
body portion which is hexagonal in cross 
Section with an annular groove 2 therearound. 
Portion f is partially embedded within casting 
2 so that groove 2 and a hexagonal shape co 
operate to anchor the fitting rigidly in the cast 
ing. The other end portion of the fitting pro 
jects from the casting and may be engaged by a 
wrench to hold the device from turning. In 
tegral with this externally projecting portion is 
a, threaded nipple portion 4 which is adapted to 
receive an internally threaded pipe connection, 
thus to provide a fuid connection to the fitting 
and the adjacent end of tube A. On the bot 
ton Surface of casting 2 adjacent each of the 
Corners, there is a boss 6 which is a segment of 
a Sphere and is integral with the main portion of 
the casting. These bosses act as feet to support 
the unit upon a flat Surface or a frame, and dur 
ing use provide a space for drainage from around 
the plate; for example, when the cooling medi 
unt is ice Supported by the plate the water is 
readily drained off. 
During manufacture of this unit, it is im 

portant that tube 4 be properly positioned so 
that each run 6 is properly spaced from the 
edges of the Casting and, also, from the adja 
cent runs. Furthermore, it is important that 
tube 4 be surrounded by a casting of uniform 
high Strength so that the unit will not be in 
jured when Subjected to extreme stresses such 
as are involved if water is frozen in the tube. 
Accordingly, prior to the casting operation, the 
tube is formed into the desired shape and is then 
clan ped so as to hold the tube portions in their 
respective positions during the casting opera 
tion. 
The clamping means in this embodiment is in 

the form of two identical clamping assemblies 7 
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and 9 positioned, as shown in Figure 1, adjacent 
the ends of tube runs, and extending transversely 
thereof. The details of clamping assembly are 
shown in Figure 3, and will now be discussed. 
Extending along the top of the tube runs is a 
flat steel strip 8 and extending down the botton 
of the tubes are three clamping brackets 20, each 
formed by a flat steel strip having its ends bent 
through arcs and terminating in right-angle 
ends. Each of these clamping brackets embraces 
four of the tube runs and is held to strip i8 by 
two clamping units 22, each formed by a short 
round threaded rod 24 of aluminum and two steel 
push-on nuts 26. The push-on nuts are of the 
type shown in Figure 4 and are applied by push 
ing them onto the ends of rod 24 to the positions 
shown. Each of these nuts has an annular rim 
portion and two radially projecting arms which 
extend toward each other and, also, upwardly 
above the plane of the rim portion. These arms 
have arcuate end surfaces which project into the 
threads on the opposite sides of the rod 24. Thus, 
the two arms tend to bite into the sides of rod 
24 and hold the nut from moving from the posi 
tion shown toward the end of the rod and the 
rim portion of the nut lies flat against the Surface 
of the steel strip. In this way, each of the clamp 
ing brackets 20 is held so that it presses tightly 
against the four tube runs and holds them against 
the strip 8. 

Referring again to Figure 1, this camping 
means or tube clamp construction gives extreme 
rigidity to the tube assembly prior to and during 
the casting operation. Furthermore, it is so con 
structed and arranged that it is easily assembled 
and it performs its functions in an efficient man 
her, and it remains in place and is embedded into 
the casting, and under Some circumstances, por 
tions of the clamping means may even be par 
tially melted so that the clamping means is thor 
oughly fused to the casting. This promotes the 
flowing of the molten metal around all surfaces 
of tube 4 so that there are no voids. At the same 
time, the clamping means not only holds the tube 
during the casting operation, but it also strength 
ens the completed unit. 

In the illustrative embodiment, tube 4 is cop 
per, and the casting is aluminum (that is, a sub 
stantially pure aluminum or an alloy such as 
aluminum containing a small percentage of cop 
per) and during the casting operation, the 
aluminum shrinks onto the copper in the man 
ner outlined in the copending applications re 
ferred to above, so as to give a very high rate 
of heat transfer between the tube and the 
casting. Thus, a heat exchange unit is pro 
vided which is extremely efficient in operation, 
and at the same time, it is sturdy due in part to 
the Strengthening effect of the tube and the 
claniping means within the casting. 
In manufacturing the unit, tube A is first bent 

to the desired shape, and fittings 8 are attached 
í and soldered into place. Strips í8 are then put 
in place, and the clamping orackets clamped to 
the strip, thus rigidly holding the tube runs in 
place. e tube assembly is then placed in a 
mold and is supported by fittings 3. The molten 
aluminum is poured into the mold and, as in 
dicated above, it flows around the tube assembly, 
and fills the spaces in and around the various 
portions of the clamping assemblies. The ele 
ments of the clamping assemblies are relatively 
Small in cross section, and there are no cavities 
dir receSSes which the molten metal can mot enter. 
Thus, when the molten metalhardens the casting 
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4 
and the embedded tube and other parts form a 
unit of uniform high quality. Rods 24, being of 
aluminum, tend to melt and thus thoroughly fuse 
into the casting. Referring to Figure 2, the 
molten metal also flows around the fittings and 
into grooves 2 so that the fittings are locked into 
place, and the hexagonal cross-sectional shape 
prevents turning of the fittings with respect to 
the casting. - 
The embodiment of Figures 5 to 7 is some 

what similar to that of Figures 1 to 4; however, 
in this embodiment, the tube 28 is spiral (see 
Fig. 7) with one end at the center having a fitting 
34 projecting downwardly (see also Fig. 5), and 
with the other end being at one corner (Fig. 7) dif-the unit and having a fitting 32 projecting up 
rwardly. Tube 28 is embedded in a casting 30 
similar to casting 2. The upwardly projecting 
fitting 32 is similar to fittings 8 and fitting 34 is 
Substantially cylindrical with an extension 36 by 
means of which it may be connected by brazing 
to a tube (not shown). During manufacture, the 
tube is clamped into desired form by a main 
clamping assembly 35 shown in Fig. 5, and two 
auxiliary clamping assemblies 37 and 39 of the 
type shown in Fig. 6 and positioned as shown in 
Fig. 7. The main clamping assembly 35 (Fig. 5) 
is formed by a top steel strip 38 having two 
clamping strips 40, also of Steel; and each emi 
bracing the seven full turns of the tube. Each 
champing strip is held in place by a pair of camp 
ing units 42 identical with units 22 of Figs. 1 to 4. 
The auxiliary clamping unit 37 is formed by a 
top steel strip: 43, a clamping strip 46 and a pair 
of clamping units 48, rigidly holding these strips 
together. Units 48 are identical with units 62 
and 22. The clamping assembly. 39 (shown at 
the right hand side of Fig. 7) is identical with 
assembly 37. - 
The heat exchange unit of Figs. 5 to 7 is adapt 

ed to be positioned in the bottom of an ice cham 
ber and to support a cake of ice. The liquid 
to be cooled passes to the unit through a pipe 
connected to fitting 22 and it is withdrawn 
through a pipe connected to fitting 36. This rem 
bodiment of the invention has many of the ad 
vantages possessed by the embodiment of Figs. 
1 to 4 in that it is efficient and dependent in op 
eration, light in weight and sturdy in construc 
tion, and it is adaptable to various uses. Both 
of the embodiments may be subjected to extreme 
abuse Without impairing their usefulness. 
As disclosed in the patent referred to above, 

and the Copending applications, the arrangement 
and construction is such that full advantage is 
taken of the various characteristics of the metals 
from which these units are made. During man 
ufacture, the higher coefficient of expansion and 
shrinking of the aluminum causes the casting to 
place the tube under compression so that when 
stresses are later exerted from the inside of the 
tube, they are resisted by the tube and the cast 
ing Working together. Furthermore, this com 
pressed condition of the tube improves the heat 
transfer relationship šo that the heat passes 
readily between the tube and the casting. Under 
Some circumstances, there is an actual metallic 
bond between the outside tube wall and the cast 
ing, but even if such a bond does not exist, the 
high heat transfer relationship is maintained 
throughout a wide range of operating tempera 
tures. 

In both of the illustrative embodiments the 
tube is bent into a flat “coil' or is “fiat wound' 
So that the enclosing casting may be a flat rec 
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tangular plate as shown. This particular con 
struction has important advantages for certain 
applications. In each of the embodiments the 
tubes are copper and for certain conditions of 
use this is preferable. However, under SOrne cirr 
cumstances other tubings such as stainless steel 
may be used. 
As many possible embodiments may be made 

of the mechanical features of the above inven 
tion and as the art herein described might be 
varied in various parts, all without departing 
from the scope of the invention, it is to be under 
stood that all matter hereinbefore set forth, or 
shown in the accompanying drawings is to be in 
terpreted as illustrative and not in a limiting 
SSe. 
I claim: 
1. In a heat exchange unit of the character 

described, the combination of, a liquid tube adapt 
ed to have a liquid flow therethrough for the 
carrying on of a heat transfer operation, said tube 
being bent into the form of a flat tube configura 
tion with the tube having its axis substantially 
in a single plane and With the tube being Sub 
stantially confined between two parallel planes 
which are Spaced apart a distance equal to the 
outside diameter of the tube, said tube having 
Successive portions which extend in a predeter 
mined spaced relationship with respect to each 
other, a pair of fittings attached respectively to : 
the ends of Said tube, One of Said fittings con 
prises a metal block which has a radial opening 
into which the end of the tube extends and an 
axial paSSageWay connected thereto to provide 
the fluid connection. With Said end of the tube, 
said last-mentioned fitting having a portion 
which is non-circular in cross-section and has 
flat side surfaces, said last-mentioned fitting hav 
ing an anchor portion to which the tube end is 
attached and having a connecting portion re 
mote therefrom and projecting from the axis of 
the tube end, a block of cast aluminum sur 
rounding said tube with a wall thickness Sufficient 
to withstand Substantial forces within the tube 
and Surrounding intimately the entire external 
Surface of the tube between said fittings and en 
closing Said anchor portion of Said last-men 
tioned fitting with the connecting portion there 
of projecting from a Surface of Said block and 
providing a fluid connection through Said fitting 
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6 
to the tube, said anchor portion of the fitting 
and the tube end providing a rigid anchor with 
in the block with an interlocking relationship 
which prevents axial and turning movement of 
the fitting with respect to the block, and an en 
bedded clamping structure for Said tube compris 
ing a plurality of strips and strip-holding means, 
Said strips being in parallel nating SetS With the 
strips of each set extending upon the two sides 
of the coil along said parallel planes with each 
strip extending across a plurality of Said Suc 
cessive portions of the tube transversely thereto 
and along one of said parallel planes and each 
strip being substantially straight throughout the 
zones of contact with the tube, said strip-hold 
ing means interconnecting the nating Strips 
and extending therebetween to hold the strips 
rigidly against the tube, said strip-holding means 
being out of contact with the tube and the strips 
and the holding means forming a structure Which 
permits the entry of molten aluminum during the 
casting Operation. 

2. The heat exchanger unit as described in 
claim i, wherein said tube is in the form of a 

5 plurality of substantially parallel Straight por 
tions interconnected respectively at their ends by 
U portions, and wherein said block is provided 
with integral protrusions which act aS feet to Sup 
port the unit. 

3. A heat exchange unit as described in claim 1, 
wherein said tube is in the form of a Spiral With 
One end centrally positioned and has its fitting 
projecting from one Side of Said block and With 
the other end adjacent the periphery of the block 
with its fitting projecting from the other side 
of the block. 

CECIL BOLING. 
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