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1 Claim. (Cl. 29-1513) 
This invention relates to a method of manu 

facturing a refrigeration unit. 
The refrigeration unit of this invention is made 

by securing a length of continuous aluminum 
tubing to a seamless aluminum sheet in such a 
manner as to form a continuous mass with the 
sheet. The attachment is preferably done while 
the sheet is in the ?at condition, after which the 
assembly may be bent in any way desired in form 
ing the completed unit. This process has obvious 
advantages of simplicity and cheapness. 
The preferred method of attachment is by an 

aluminum brazing process so that the completed 
device is a unit of aluminum material having all 
the advantages of strength, rapid heat ?ow, etc., 
that are inherent with a one-piece construction. 
Other objects and advantages of the invention 

will become apparent as the description proceeds. 
While preferred forms of the invention are dis 

closed herein for purposes of illustration, it 
should be understood that various changes may 
be made without departing from the spirit of the 
invention as herein set forth and claimed. 
In the drawings: 
Fig. 1 is a perspective of an evaporator embody 

ing the invention. 
Fig. 2 is a plan of the tubing as ?rst bent to 

preliminary shape. 
Fig. 3 is a plan of the bent tubing assembled 

on the sheet and prior to brazing. 
Fig. 4 is a section on‘ line 4-4 of Fig. 3. 
Fig. 5 is a view similar to Fig. 4 but showing 

the parts after brazing. 
Fig. 6 is a perspective showing a modi?cation 

of the invention. 
Figs’! is a plan showing the parts of Fig. 6 

before they are bent to final shape. 
Fig. 8 is a view similar to Fig, 4 but showing a 

modi?cation. 
Referring to the drawings more particularly, 

a preferred form of the refrigeration unit is illus 
trated in Fig. 1, the basic parts of which include 
a sheet i0 and a tube ll. Both of these parts 
are preferably formed of aluminum material, 
such as commercially pure aluminum or suitable 
alloys of aluminum. . 

The sheet i0 is a “?at-sided” sheet, which 
means that it is of ordinary, plain sheet material 
having smooth opposite faces free from ridges or 
corrugations. 
The sheet I! may be formed by rolling or any 

other method, and the tubing II is preferably 
extruded by a suitable process, such as that dis 
closed in U. S. Patent No. 2,031,008 to Schwerack. 
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The extruded tubing may take the shape illus- ll 

trated in Fig. 4 which shows the tubing as formed 
with a cylindrical opening I! and with a ?at wall 
it, the flat wall having a groove H which accom 
modates the welding rod. 

In the preferred method of forming the refrig 
eration unit, the tubing II is ?rst sinuously bent 
into the desired con?guration, and a length of 
welding rod or wire i5 is placed in the groove it 
for the entire length of the groove. The welding 
rod I5 is formed of an aluminum material which 
has a melting point somewhat below the mate 
rial of the sheet l0 and tube il. ‘Thus where the 
sheet and tube are of commercially pure alu 
minum, the welding rod may be of an alloy in 
cluding a small percentage of silicon, as, for ex. 
ample, ?ve percent of silicon, the remainder be 
ing substantially all aluminum. This silicon 
alloy has a melting point somewhat lower than 
the melting point of the commercially pure 
aluminum. 
This tubing i I thus prepared is laid on the flat 

sheet l0 and the assembled unit is then brought 
to a temperature at which the rod 15 melts and 
fuses with the sheet l0 and tube l I, forming a 
single continuous mass of aluminum material as 
illustrated in Figure 5. This method of brazing 
aluminum is known in the art and is referred to 
merely as one method of uniting the tube and 
plate into a continuous mass. 

After the tubing has been thus fused to the 
sheet ill, the resulting unit may be used to form‘ 
the walls of a refrigerating unit. For example, 
in the form illustrated in Figure 1 the assembly 
is bent into substantially U-shape and a shelf 
Ii is then attached in a preferred manner. 
Suitable means are provided for attaching the 
pipes of a refrigerating system to the unit. Thus 
in the form illustrated in Figure 1, the ends I‘! 
of tube ii are left projecting beyond one edge 
of the sheet l0 and they are rounded up exte 
riorly or otherwise suitably formed for attach 
ment to the refrigeration system. 
The completed unit may be given an attractive 

and durable finish by means of anodic coating 
which is well-known in the art. This method, 
which involves electrolytic treatment in an acid 
bath, cannot be used where ferrous metals are 
present because the acid attacks the ferrous 
metals, but where the entire assembly is formed 
of aluminum as in the unit described above, the 
method may be used to form a wear-resistant 
and attractive coating on the entire unit, includ 
ing the ice trays. 
The refrigeration unit of this invention has a. 

number of advantages that will be apparent to 



2 
those skilled in the art. One important advan 
tage is that there are no joints in the single con 
tinuous piece of aluminum tubing, nor are there 
any Joints between the tubing and the aluminum. 
This construction provides for excellent heat 
transfer since there are no Joints to impede the 
?ow of heat; there can be no breakage of joints 
due to different rates of thermal expansion; 
there can be no corrosion resulting from galvanic 
action due to the presence of dissimilar mate 
rials; and the entire unit can be given a uni 
form ?nish by means of anodic coating as ex 
plained above. The well-known advantages of 

' aluminum in the matter of light weight and ex 
cellent heat conduction are too well known to 
need extended treatment. 

It will also be clear to those skilled in the art 
that in the refrigerating unit of this invention 
it is possible to make practically any desired dis 
tribution of the cooling tube ll. Thus the runs 
of the tube H may for certain installations be 
placed closer together at places .where it ‘is de 
sired to have the greatest amount of heat ex 
tracted. 
In the form previously described the continu 

ous piece of tubing II was shown attached to a 
single aluminum sheet. However, the invention 
contemplates the attachment of a single piece of 
tubing to more than one sheet if desired. For 
example, in the form of the invention illustrated 
in Figure 6, the single continuous piece of tub 
ing is attached not only to the walls of the re 
frigerating unit but also to the shelf. v 
In forming this type of unit the tubing H is 

sinuously bent so as to cover one side of the 
sheet IS, an intermediate part is of the tubing 
being extended beyond the lateral edge of sheet 
18 and bent so as to extend over one face of the 
?at sheet 20 which is to form the shelf. The 
tubing is bent and assembled with its ?at face 
in contact with the underside of the sheet l8, 
and its extended part I9 is twisted so as to bring 
the ?at face I3 of the tubing into contact with 
the upper surface of sheet 20. These parts are 
then brazed together with the aluminum brazing 
rod as previously explained. 
In assembling this unit the ?at sheet 18 is 

bent upwardly into U-shape along the dot-and 
dash lines 2| in Figure 7, and the edges of sheet 
20 are bent downwardly along the dot-and 
dash lines 22. The part of the tubing ll extend 
ing between sheets 18 and 20 is then bent so as 
to permit the sheet 20 to be assembled inside 
of‘ sheet It in a suitable position for the shelf. 
The edges of the shelf may then be secured to 
the sheet I! in any preferred manner. 
1' It will be seen that in the form illustrated in 
Figure 6 the runs of tubing II are disposed 
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lengthwise of the unit, whereas in the form illus 
trated in Figure 1 the runs are disposed cross 
wise of the unit. These two arrangements are 
“but illustrative examplesvof the wide variety of 
‘forms in which the tubing H can be attached 
to sheets forming refrigerating units. It will be 
understood, of course, that for some installa 
tions the sheets to which the tubing has been 
attached can be left flat or they may be bent 
into forms other than~those illustrated herein. 
It should also be understood that the aluminum 
tubing may take other forms aside from the one 
illustrated. Thus as shown in Figure 8, the 
tubing may have one or more ?anges 23 which 
may be left continuous or which may be cut 
away to form a series of attaching tabs. Figure 8 
also shows that it is possible to extrude the 
tubing with ?ns 24 which increase the radiating 
area of the tube wall. Other arrangements aside 
from the groove l4 may be used to hold the braz 
ing material in place during the heating opera 
tion. 
While the aluminum brazing process has been 

disclosed as the presently preferred method of 
fusing the tube to the sheet, it will, of course, 
be understood that any other method can be 
used that will result in coalescing the sheet and - 
tube into a single, continuous mass of metal. 
And where the aluminum brazing process is used, 
other equivalent arrangements may be made for 
supplying the brazing material. For example the 
brazing material may be in the form of a ribbon 
or ?lm between the tube and the plate. 
The phrase “aluminum material” as used 

herein refers to commercially pure aluminum or 
to any alloy consisting predominantly of 
aluminum, and which, due to its composition 
does not develop an appreciable galvanic cur 
rent in the presence of weak electrolytes and 
commercially pure aluminum. ' 
We claim: 
The method of forming a refrigeration unit 

which comprises extruding a length of tubing of 
aluminum material having a ?at side, bending 
the length of tubing into a ?at sinuous form, 
placing the tubing with part of its ?at side in 
contact with the under surface of a ?rst sheet of 
aluminum material and with part of its ?at side 
in contact with the upper surface of a second 
sheet of aluminummaterial, the two sheets being 
spaced apart, brazing the tubing to the sheets by 
means of brazing rod formed of aluminum mate 
rial, bending said ?rst sheet to form walls of a 
refrigeration unit, and bending said second sheet 
Lung: place to form the shelf of the refrigeration 
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