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2,023,201 

PATENT OFFICE 
2,023,201 

EWAPORATOR FOR REFRIGERATORS 
Stephen L. Ingersoll, Chicago, Ill., assignor, by 
mesne assignments, to Borg-Warner Corpora 
tion, Chicago, Ill., a corporation of Illinois 

Application September 29, 1932, Serial No. 635,386 
9 Claims. 

This invention relates to an evaporator or 
freezer unit for refrigerators of the type in which 
liquid or gas refrigerant is expanded with a de 
CreaSe in temperature to absorb heat from the 
Surrounding quarters. 
More Specifically, this invention relates to an 

evaporator unit for refrigerators composed of a 
tWO ply laminated metal having the unexposed 
and main body portion thereof composed of metal 
having a high coefficient of heat transfer while 
the exposed or outside surface ply is composed of 
a metal having a high resistance to corrosion. 
The standard type of evaporator used in re 

frigerators operating on the principle of heat 
absorption by expanding liquids or gases has 
heretofore been made of various grades of iron 
or Steel. The use of mild steels is generally de 
sirable because of the high coefficient of heat 
transfer possessed by this type of steels. How 
ever mild steels are Soft and do not Stand up 
under corroding atmospheres which the evapora 
tor may be exposed to in refrigerating machines. 
It was therefore necessary heretofore to enamel 
the outer surfaces of the evaporator units to pro 
tect the soft steel from corrosion. Enamel, how 
ever, being practically a non-conductor of heat 
greatly lowers the heat transfer through the 
walls of the evaporator unit and thus lowers the 
efficiency of the refrigerator. : 
The brittleness of an enamel or porcelain coat 

ing adds another disadvantage to the use of this 
type of protective cover since the enamel surface 
Will chip off easily and expose the metal walls of 
the evaporator to the atmosphere. 

It has been proposed to use stainless steels and 
other steels highly resistant to corrosion in the 
evaporator unit but Such steels themselves have 
only low coefficients of heat transfer. Further 
more Stainless Steels and other corrosion resist 
ing metals are expensive and not practical from 
an economic standpoint. 

have now devised an evaporator unit having 
- a high coefficient of heat transfer and an ex 
posed surface highly resistant to corrosion. The 
opposing factors of high heat transfer against 
corrosion resistance have been largely avoided 
by the use of a laminated metal such as is pre 
pared in the process disclosed in my U. S. Patent 
No. 1,868,749. The preferred type of laminated 
metal used in my novel evaporator unit consists 
of a two ply sheet having an Outside exposed Sur 
face of stainless steel and an inside surface, ex 
posed to the refrigerant only, of mild steel having 
a high coefficient of heat transfer. The mild 
steel forms the greater portion of the evaporator 

(C. 62-126) 
Walls, preferably about four-fifths of the thick 
neSS of the Wall. 
A Steel containing 18% chromium and 8% 

nickel, which is known as 18-8 stainless steel, 
Or a Steel or iron containing chromium in vary- 5 
ing proportions up to 30%, with or without any 
nickel, are good examples of the corrosion resist 
ing metals that may be used for the outer layer 
Or ply of the laminated metal evaporator wall. 
However, it is to be understood that other corro- 10 
Sion resisting metals may be used. 

It is therefore an object of this invention to 
provide an evaporator for refrigerators compris 
ing a unit composed of laminated metals one of 
Which has a high coefficient of heat transfer lis 
while the other has a high degree of resistance 
to corrosion. 
Another object of this invention is to provide 

an evaporator unit of novel design composed of 
different types of metal inseparably united to- 20 
gether to form Walls of the unit having a high 
coefficient of heat transfer and high resistance 
to corrosion. 
Another object of this invention is to provide a 

freezer for mechanical refrigerators formed of a 25 
two ply laminated composite unit, the outer sur 
face of which is composed of stainless steel, and 
the inner surface of which is a steel having a 
high coefficient of heat transfer. 
A specific object of this invention is to provide 30 

a double Walled evaporator unit defining a cen 
tral chamber for ice trays and the like and cham 
bers for refrigerating material between said walls, 
the inner surface of the walls being composed of 
a metal having a high coefficient of heat trans- 85 
fer while the outside exposed surfaces are made 
of Stainless steel. 
Other and further objects of this invention will 

be apparent from the disclosures in the specifica 
tion and the accompanying drawings. . . 40 
This invention (in a preferred form) is illus 

trated in the drawings and hereinafter more fully 
described. 

Figure 1 is an end elevational view, partly in 
cross section, of the evaporator unit showing a 45 
shelf for ice pans and the like in the opening de 
fined by the inside evaporator Wall. 

Figure 2 is an enlarged segmental CrOSS Sec 
tional view showing the manner in which the 
laminated metal sheets forming the walls of the 50 
evaporator are welded together so that the Soft 
Steel is not exposed. 

Figure 2A is a CrOSS Section Segmental view 
showing the manner in which the laminated 
sheets are beveled before Welding. 
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Figure 3 is a cross Sectional segmental view of 

the inlet opening for refrigerating material en 
tering the evaporator unit showing the pipe con 
nection in elevation. 

Figure 4 is a broken top view, partly in croSS 
section along the line IV-IV of Figure showing 
the manner in which the Walls of the evaporator 
unit are crimped and welded together to form 
passageways along the sides of the unit for the 
refrigerating material and also to form Supports 
for the shelves in the opening defined by the unit. 
Figure 5 is a broken top view, partly in section 

taken along the line V-W of Figure 1. 
In Figure 1, the reference numeral 0 indicates 

a preferred form of evaporator unit according to 
this invention having an inner wall and an 
outer wall 2 composed of laminated material 
as will be hereinafter more fully described. Said 
walls i? and 2 define an inlet chamber 3 ex 
tending the full length of the evaporator unit 
at the bottom thereof and an outlet chamber 4 
extending the full length of the evaporator unit 
at the top thereof. As shown in Figure 5 the 
outer wall 2 is corrugated along the sides of the 
refrigerator unit forming passageways 5 between 
the chambers f3 and 4 at the bottom and top 
of the evaporator unit respectively. Said pas 
sageways 5 are sealed from each other by Welded 
joints 6 located between the corrugations of the 
outer sheet and are sealed at the ends by a re 
versed flanged crimp T which will be herein 
after more fully described. 
The inner laminated wall is crimped to form 

upper and lower corrugations 20 and 2 respec 
tively to act as Supports for ice tray shelves One 
of which is shown at 22. These corrugations of 
the inner wall as shown at 2 of Figure 4 are 
made to correspond with outer corrugations 24 
of the outer Wall 2 So as to form at these points 
enlarged passageways between the upper and 
lower chambers f4 and 3. These enlarged pas 
sageways 24 exist only at the points where the 
shelf is suspended and beyond these portions the 
passages are reduced in size to the passagewayS 
5 shown in Figure 5. 
As shown in Figure 1 a back plate 30 is pro 

vided at the rear of the evaporator unit as a 
rear wall. This plate is provided with a convex 
rib 3 extending therearound, as shown, to act 
as a bumper for the ice trays and prevent them 
from freezing to the plate. 
The refrigerating material in compressed gas 

eous or liquefied form is introduced through a 
pipe 32 coupled at 33 into the outer wall 2 of 
the refrigerator unit at a point near the bottom 
of the unit coinciding with a passageway 5. At 
this point the outer wall 2 is provided with a 
flattened corrugation 34 to facilitate the fasten 
ing of the coupling 33 tightly against the metal 
Wall to insure against leakage. 
A coupling 35 is provided at the top of the 

evaporator unit preferably in the middle thereof 
for connecting with an exhaust. pipe line (not 
shown) to the compressor. An opening 37 is 
provided at this point to allow the escape of ex 
panded refrigerating material in the chamber f4. 
As best shown in Figures 2 and 3 the walls of 

the evaporator unit are composed of laminated 
metals inseparably united together such as by 
the method disclosed and claimed in my U. S. 
Patent No. 1,868,749. The walls and 2 con 
sist of a ply of high heat transfer metal Such as 
mild steel 40 united to a ply of stainless or other 
steel of high corrosion resistance 4f. The mild 
steel or other metal having a high coefficient of 

2,028,201 
heat transfer comprises the greater bulk of the 
Wall and is exposed only to the refrigerating ma 
terial inserted between the walls. The Outer Sur 
faces, of course, are exposed to the atmosphere 
in the refrigerator and are corrosion proof. 

It is known that pure iron has a thermal con 
ductivity of .146 calories per cubic centimeter 
per degree centigrade whereas the thermal con 
ductivity of steel varies. Somewhat between .075 
to.115. Mild steels generally have a thermal con 
ductivity between .100 to .110 calories per cubic 
centimeter per degree centigrade. When this 
high rate of heat conductivity is compared with 
that of stainless steel which varies between .035 
to .060 calories per cubic centimeter per degree 
centigrade it is readily apparent that the use of 
only a thin surface layer of stainless steel while 
the substantial portion of the wall is composed 
of mild steel greatly increases the heat transfer 
of the evaporators and likewise increases the ef 
ficiency of the refrigerating system. 
In the preferred laminated sheet which is used 

to define the walls of the evaporator the mild 
Steel forms about four-fifths the thickness of the 
wall. The combination of the high corrosion re 
sistance stainless steel with the high heat trans 
fer steel produces walls of unexcelled quality for 
evaporator units since the exposed surfaces of 
the unit are protected from corrosion while at 
the same time the high heat transfer properties 3 
of the softer steel are also utilized. 
As shown in Figures 2 and 2A the laminated 

sheet forming the walls of the evaporator unit 
are preferably welded together so that the stain 
less steel layer is joined with the mild steel layer. 
This is accomplished by grinding the mild Steel 
surface 40 of the sheet at the ends that are to 
be Welded together to form a beveled Surface. 
The stainless steel Surface 4 which has not been 
ground is then placed on top of the beveled mild , 
Steel Sulface to which it is to be Welded and 
compressed into the position shown in Figure 2. 
It is then welded. In this manner the stainless 
steel surface 4 exposed to the atmosphere is un 
interrupted at the joint and the mild steel is at 
no point exposed to the atmosphere. 
The Seams or joints (Figures 4 and 5) at the 

front and back ends of the evaporator unit are 
also carefully folded and Seam welded so that the 
stainless steel surface 4 of the inner wall f is 
apped around the Soft Steel inner Surface of the 
outer wall 2 so that no part of the soft steel 
is exposed to the atmosphere. 

It is evident that other details of construction 
may be used in the design of the evaporator unit. 
It is to be understood however that this inven 
tion includes in its broader form the use of lami 
nated metals inseparately united together for 
evaporator walls. Such laminated metals are 
preferably of a two ply nature having the greater 
part thereof composed of a metal with high ther 
mal conductivity while the other Surface or ply 
is composed of a metal having high resistance to 
corrosion. A three ply sheet with stainless steel 
forming the outer plies and soft steel in the 
middle might be used in some cases where it is 
as desirable to have the wall surfaces exposed to 
the refrigerant corrosion proof also. This is or 
dinarily not necessary however. 
I am aware that many changes may be made 

and numerous details of construction may be va 
ried through a wide range without departing 
from the principles of this invention, and I, 
therefore, do not purpose limiting the patent 
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granted hereon otherwise than necessitated by 
the prior art. 

I claim as my invention: 
1. An evaporator for refrigerators comprising 

a double Walled receptacle providing a central 
Compartment for quick refrigeration, the double 
walls of said receptacle defining a refrigerant 
chamber, the outer surfaces of said chamber being 
composed of a layer of metal highly resistant to 
corrosion and the inner surfaces being composed 
of a layer of metal having a high coefficient of 
heat transfer, said inner metal layer being rela 
tively much thicker than said outer layer and 
said layers being inseparately united together. 

2. An evaporator for refrigerators comprising 
a laminated metal unit providing a compartment 
for ice trays and the like, chambers for refrig 
erating material at the top and bottom of said 
unit, passageways around the sides of said unit 
connecting said top and bottom chambers, said 
chambers and passageways being composed of 
mild steel on their inner Surfaces and stainless 
Steel on their outer surfaces. 

3. An expansion unit for mechanical refrig 
erators comprising a double walled structure out 
lining a central Opening for ice trays and the like 
and defining between said walls inlet and Outlet 
chambers for refrigerating material connected 
with each other through parallel passages along 
the sides of the unit, said walls being composed 
of two-ply laminated metal, the inner ply of 
which is a steel having a high heat transfer co 
efficient while the outer ply is a stainless steel. 

4. An evaporator for refrigerators comprising 
a unit having double walls spaced from each other 
to form an expansion chamber for refrigerants, 
said walls being composed of composite multi-ply 
laminated metal sheets having a thick ply of a 
high heat transfer metal unexposed to the atmos 
phere and a relatively thin ply of a non-corrosive 
metal exposed to the atmosphere. 

5. An evaporator unit comprising a pair of 
Spaced interfitting shells having inside surfaces 
of mild steel pOSSessing a high coefficient of heat 
transfer and outside surfaces integrally united 
thereto. possessing high resistance to corrosion, 
each of said shells being formed from a lami 
nated metal sheet having the adjoining edges 
thereof beveled toward the corrosion resistant 
Surface and having said surface below one of 
Said bevels welded to the mild steel bevel on the 
adjoining edge of the sheet so that the mild steel 
Cannot be exposed to the outside atmosphere, Said 
shells being joined at their ends for defining a 
refrigerant chamber. 

6. An evaporator unit comprising a pair of 
Spaced interfitting shells formed from laminated 
metal sheets having a surface layer of stainless 
Steel backed with a layer of mild steel possessing 
a high coefficient of heat transfer, the stainless 
steel Surfaces being exposed to the Outside and the 
mild steel Surfaces defining a refrigerant com 

3 
partment between the shells, said shells having 
their adjoining edges beveled toward the stain 
less Surface and having the stainless steel sur 
face below one of Said bevels superimposed over 
and welded to the mild steel bevel of the adjoining is 
edge of the sheet So that the mild steel cannot 
be exposed to the Outside, corrugations formed 
in Said outside shell for defining a plurality of 
passageways along the sides of the shells, said 
shells being spaced from each other at the top 10 
and bottom thereof for forming header com 
partments joining each of the passageways. 

7. An evaporator for refrigerators comprising 
Spaced inner and Outer shells of laminated metal 
sheets welded together, each sheet comprising 5 
a ply Of corrosion resistant metal integrally 
united to a ply of metal having a high coefficient 
of heat transfer and having their ends sealed 
to form a refrigerant expansion chamber between 
Said shells with the metal having high heat trans- 20 
fer defining the walls of said chamber and the 
COrrosion resistant metal defining the outside Sur- . 
faces of the evaporator, corrugated portions on 
the sides of said evaporator for forming sepa 
rated passageways for the refrigerant between 25 
the shells of said evaporator, said passageways 
Opening into common chambers at the top and 
bottom of said evaporator and inlet and outlet 
means for allowing the refrigerant to pass 
through said chambers. 

8. An evaporator for refrigerators comprising 
a. Sheet of laminated metal welded together to 
form a shell, crimped portions extending toward 
the inside of said shell at regulated intervals 
forming shelf supports, a second shell of lami- 35 
nated metal fitted around said inner shell, said 
shells having a ply of metal of high heat trans 
fer on the inside defining chambers at the top 
and bottom thereof for a refrigerant and a ply 
Of corrosion resistant metal united thereto defin- 40 
ing the outside surfaces of the evaporator, and 
corrugations in the outer shell forming between 
the shells individual passageways between said 
top and bottom chambers. 

9. An evaporator unit comprising a pair of 45 
spaced interfitting shells having inside surfaces 
of mild steel possessing a high coefficient of heat 
transfer and outside surfaces integrally united 
thereto possessing high resistance to corrosion, 
each of said shells being formed from a laminated 50 
metal sheet having the adjoining edges thereof 
bevelled toward the corrosion resistant surface 
and overlapping with the bevelled mild steel Sur 
face of one edge abutting and welded to the cor 
rosion resistant surface of the other edge so that 56 
the mild steel cannot be exposed to the Outside 
atmosphere, said shells also being joined at their 
ends for defining a refrigerant chamber there 
between with the mild steel defining the Walls of 
Said chamber. 60 
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