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UNITED STATES PATENT oFFICE 
2,589,490 

EWAPORATOR FOR, HOUSEHOLD 
REFRGERATORS 

Harry A. Goldberg, Chicago, IFI, assignor to 
Standard Refrigeration Company, Chicago, Ill., 
a corporation of Elinois 

Application September 1, 1948, Seria No. 48,918 
Cains. 

This invention relates to a refrigerator evapo 
rator in general and particularly to an evaporator 
used in connection with refrigerators of the do 
mestic household type. 
The primary object of the present invention 

(C., 62-26) 
2 

Fig. 2 is a vertical Sectional view on the line 
2-2 of Fig. 1; 

is the provision of a new and novel evaporator 
of improved type wherein a distributing tube or 
manifold to receive refrigerant is constructed and 
arranged to supply refrigerant equally to a 
plurality of restricted communicating paSSages 
leading directly from the manifold and positioned 
on each side thereof. 
Another important object of the invention re 

sides in the provision of a manifold into which, 
and through which, refrigerant is adapted to flow 
into connecting branch passages having restricted 
inlets which increase in size progressively from 
the forward inlet end of the manifold toward 
the rear end thereof, each branch passage being 
individually and directly fed from said manifold 
so as to insure the proper amount of refrigerant 
entering into all branch lines, and in that way 
providing for an equal pressure drop of refrig 
erated vapors in all branch passages and thus 
assuring proper cooling and preventing so-called 
hot or Warm spots occurring in the evaporator. 
A further object is the provision of a new and 

novel evaporator construction emboding features 
to insure the proper amount of refrigerant flow 
ing into restricted passages leading from a single 
manifold into which refrigerant is received, 
thereby eliminating excessive and unequal pres 
sure drop such as would be encountered where 
a multiple manifold construction, such as two 
or more manifolds, is used. 
A still further object is the provision of a new 

and novel method of forming and fabricating an 
evaporator to permit the evaporator to be as 
sembled quickly and easily at a relatively low cost. 

Still another object relates to the provision of 
complementary means to effect proper indexing 
of the parts to Speed production and insure uni 
formity and precision in assembly. 
A still further object is the provision of a novel 

evaporator embodying shelves or supports for 
the ice cube trays whereby the shelves may be 
removed and inserted quickly and easily. 
Numerous other objects and advantages Will 

be apparent throughout the specification which 
follows: 
The accompanying drawings illustrate a Se 

leted embodiment of the invention and the views 
therein are as follows: 

Fig. 1 is a perspective view of the improved 
evaporator unit; 
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Fig. 3 is an enlarged fragmentary sectional 
view on the line 3-3 of Fig. 1; 
E. 4 is a bottom plan view of the evaporator 

Unlit, 
Fig. 5 is a horizontal sectional view on the line 

5-5 of Fig. 1, certain parts being broken away 
for the sake of clearness; 

Fig. 6 is a perspective view of the inner plate 
of the evaporator body before being bent to 
Shape; 

Fig. 7 is a perspective view of the outer plate 
of the evaporator body before being bent to 
Shape; 

Fig. 8 is an end view of the inner plate shown 
in Fig. 6; 

Fig. 9 is an end view of the outer plate shown 
in Fig. 7; 

Fig. 10 is an enlarged detail fragmentary view 
showing an inside wall of the evaporator and 
the manner of mounting the ice cube tray shelves 
Within the evaporator unit; and 

Fig.11 is a detail vertical Sectional view on line 
9-9 of Fig. 10. 

Fig. 12 is a bottom plan view showing the re 
stricted passage leading from the manifold, parts 
being broken away for the sake of clearness, and 
showing the branch channels in Section. 

Figs. 13 to 16 inclusive are Sectional views taken 
on the lines 3-3 to 6-6 inclusive of Fig. 12; 
and 

Fig. 17 is a bottom plan view, similar to Fig. 12, 
but showing the manifold tapered from front to 
rear, parts being broken away for the sake of 
clearneSS. 
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The particular embodiment of the invention 
herein disclosed for the purpose of illustrating 
the invention comprises a U-shaped body mem 
ber having oppositely disposed parallel vertical 
side walls 2 and 3 which are connected integrally 
at their lower edges to a horizontal bottom Wall 
4. The side walls 2 and 3 are maintained in rigid 
spaced relationship with respect to each other 
by means of a forward bracing plate 5 and a rear 
Ward bracing plate 6. 
The forward bracing plate 5 is interposed be 

tween the side walls 2 and 3 near the forward 
end of the body . An integral flange T is pref 
erably arranged at each end of the plate 5, and 
this flange 7 may be secured to the side wall 
adjacent thereto. The forward bracing plate 5 
also may have a pair of integral flanges 8 which 
project horizontally from the top and bottom 
edges of this plate. These flanges 8 serve to pre 
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vent the plate 5 from flexing or bending. An 
opening 9 may be formed in the bracing plate 5 
for the reception of suitable refrigeration controls 
(not shown), which are adapted to be mounted 
on the forward bracing plate 5. as 
The rearward bracing plate 6 is interposed be 

tween and secured to the side walls 2 and 3 near 
the rearward end of the body . This bracing 
plate 6 has, at each end, an integral flange 0 
which may be secured to the side Wall adjacent 
thereto. The plate 6 also has a pair of flanges 

which project horizontally from the top and 
bottom edges, said flanges Serving to 
strengthen the plate 6. 
The walls 2, 3 and 4 of the body member pref 

erably are formed of an inner plate 2 and an 
outer plate 3, which Said plates are in Suitable 
and proper juxtaposition. These plates are suit 
ably embossed to form a plurality of refrigerant 
passages arranged between the inner plate 2 and 
the outer plate 3. 
One of the refrigerant passages between the 

plates 2 and 3 may comprise a distributor tube 
or manifold . . . . This tube or manifold A. is 
formed by embossing the outer plate 3 so that 
When the plate 3 is arranged in position with 
respect to the inner plate 2, a proper passage 
is formed. The tube or manifold 4 extends on 
gitudinally and medially along the botton Wall 
4 of the body when the plates 2 and 3 have 
been arranged in U-shaped formation, as shown 
in Fig. 1. The tube or manifold 4 is closed at its 
forward end and its rearward end may be joined 
to a smallhollow tube or passage 5 which leads 
from a suitable refrigeration condensing unit 
(not shown). 
The distributor tube or manifold 4 communi 

cates with a series of hollow conduits 6A to f6L, 
inclusive, each of said conduits leading directly 
from the manifold 4 so that each conduit is 
individually fed. The conduits 6 extend lat 
erally outward from opposed sides of the dis 
tributor tube or manifold f4 and thence pass up 
wardly along the side walls 2 and 3. The cross 
sectional area of each conduit is reduced or con- : 
stricted at either side of the distributor tube f4 
at the points where the conduits join the mani 
fold 4, as indicated at 17, Figs. 12 to 17. The 
area of constriction of each of the conduits 6 
increases progressively from the inlet end of the 
distributor manifold or tube 4 towards its other 
end. When the refrigerant enters the inlet. Of 
the distributor tube or manifold 4, it will seek . 
the channel of least resistance, which is conduit 
f6L; then conduit 6K, etc. By restricting con 
duit 6L at the manifold more slightly than f6K 
and 6K more slightly than 6J, and so on down 
the distributor tube, it is possible to accomplish 
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an even flow to all parts of the coil, thus giving . 
an equal coil temperature throughout with no 
non-refrigerated areas, commonly known as 
"dead spots.' This arrangement provides that 
there will be no unwanted pressure drop, as 
would occur when two or more manifolds are 
used. It also makes it possible to feed each con 
duit individually and directly from the manifold. 
This arrangement and construction also gives 
exceptional results in the field of refrigeration 
and heat transfer over other constructions known 
and presently used. The upper ends of all the 
conduits f6, with the exception of the conduit 
f6G communicate with horizontal headers, 
branches or accumulators f8, there being a 
header 8 on each of the side walls 2 and 3. The 
ends of the conduit f6G terminate below the 

60 
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4. 
headers on the side walls 2 and 3, respectively. 
A pair of short horizontal paSSages or tubes 9 
on each of the side walls 2 and 3 provide com 
munication between the conduit 6G near its 
upper end and the adjacent conduits 6F and 
6H, 
The branches or headers 3 preferably are 

joined to, and communicate with, the ends of a 
hollow tube 20 which is interjoined between these 
headers. This tube 20 may be joined at its center 
to, and may have communication with, a Second 
hollow. tube 2, which is preferably Smaller in 
diameter than the tube 29. The tube 2 leads 
either directly or indirectly to the aforesaid re 
frigeration condensing unit. 
A removable ice cube tray supporting shelf 22 

is adapted to be Supported in a horizontal position 
between the side walls 2 and 3 of the body member 
... Each of the opposed longitudinal edges of 
this shelf 22 has an integral flange 23 which 
projects: downwardly, therefrom. The forward 
end of each flange 23 has a keyhole-shaped slot 
24: which is open at the lower edge of the flange, 
as shown clearly in Fig. 10. The rearward end 
of each flange: 23 has an elongated slot 25 which 
is open, toward the rearward end of the flange. 
The rearward slots 25 are adapted to engage a 
pair of inwardly projecting protuberances. 26, 
there being a protuberance 26 on each of the side 
Walls 2 and 3 near the rear Ward end. Of these 
walls. The forward slotS 23 on each of the flanges 
23 are adapted to engage a pair of inwardly pro 
jecting protuberances 27, there being a protuber 
ance. 27. On each of the side walls 2 near the for 
Ward end of these Walls. 
The-shelf 22 may be mounted between the sid 

walls 2 and 3 by first engaging the elongated slots 
25 with the protuberances 26, as shown in the full 
line position of Fig. 10. The forward end of the 
shelf 22 is then lowered-or-forced downwardly so 
that the keyhole-shaped slots 24 at the for Ward 
end of the flanges 23 engage the protuberances 
25, as shown in the dotted line position in Fig. 10. 
The keyhole-shaped slots 24 and the elongated 
slots 25 are shaped so that the shelf '22 will be 
rigidly supported in a horizontal position by the 
protuberances 26 and 27 when all of the slots are 
infull engagement with their corresponding pro 
tuberances. 
The evaporator is preferably formed and fabri 

cated by employing a novel method which permits 
the evaporator to be assembled quickly and easily 
at a...relatively low cost. This method consists in 
configurating the inner plate 2, which is in the 
form of a rectangular sheet of metal. The sheet 
is first embossed on one side to provide a pair of 
hollow horizontal ribs 28 which are adapted to 
form the curved inwardly extending Walls of the 
respective headers. 8. The sheet is also embossed 
to provide the two pairs of shelf supporting pro 
tuberances 26 and 27 as clearly shown in Fig. 7. 
The plate 2 is then embossed on the other side 
thereof to provide a pair of indexing protuber 
ances 29, as clearly indicated in Fig. 7. A Small 
hole 30 is drilled through the center of each of 
the ribs 28. 
The outer plate f3, which also is initially a flat 

sheet of metal, is stamped on one side thereof to 
provide the embossments which form the outer 
walls of the distributor tube 4, the conduits 6A 
to L, the short horizontal interconnecting pas 
Sages 9, and the headers 8, as shown in Fig. 8. 
The plates 2 and 3 are next placed together 

and arranged so that each of the index protuber 
ances 29 on the plate 2 properly register with 



2,589,490 

the corresponding recess in the plate f3. The 
recesses, as embossed in the plate 3, comprise 
extensions at each end of the convolution which 
forms the outer Wall of the conduit 6G. The 
plates 2 and 3 are then tacked together by Spot 
welding these plates near their outer edges. The 
plates 2 and 3 may then be spotwelded at 
spaced points between each of the conduits 6, 
as indicated at 3, FigS. 1 and 4. 
The plates 2 and 3 are then bent together 

to form the U-shaped body member . 
The present evaporator is further assembled 

and fabricated by welding the inner plate 2 and 
the outer plate 3 together at or near their outer 
edges by a seam weld, as indicated at 32, Fig. 1. 
This seam weld 32 serves to prevent any refrig 
erant fluid from leaking outwardly from the 
various refrigerant passages and between the 
inner and Outer plates 2 and 3 respectively. 
The brace plates 5 and 6 are then placed in 

their respective positions. The end flanges 7 on 
the brace plate 5 are welded to the side walls 2 
and 3 near the forward end of the body . Simi 
larly, the end flanges to on the brace plate 6 are 
Welded to the side Walls 2 and 3 near the rear 
ward end of the body . 
As a next step, the tube. 20 is positioned be 

tween the ribs 28 so that the opposite ends of this 
tube properly register with the openings 30 in 
said ribs. The ends of the tube 29 are then 
joined to the ribs 28 by any suitable means, such 
as by silver soldering. Finally, the inlet tube 5 
may be soldered to the rearward or inlet end of 
the distributor tube 4 and one end of the out 
let or discharge tube 2 may be soldered to the 
center of the CrOSS tube 20. 

It has been found that good results are also 
obtained if the distributor tube f4 is tapered 
from its inlet end to its other end, as clearly 
shown in Fig. 17. In this latter embodiment it 
may be desirable and practical, also, to increase 
the restrictions from end to end as shown in Fig. 
17 as well as in Figs. 12 to 16. 
The present invention provides a new and in 

proved evaporator which is strong and durable, 
and which may be constructed easily and rapidly 
at a relatively low cost. The invention further 
provides constricting means for causing the re 
frigerant to flow from a single distributor tube 
or manifold by equal amounts through each of i 
a series of branching conduits, So that hot Spots 
do not occur at various pointS on the Walls of 
the evaporator. Novel means have been pro 
vided to permit an improved ice cube tray shelf 
to be inserted and removed easily from the 
evaporator. 
Changes may be made in the form, construc 

tion, and arrangement of the parts without de 
parting from the spirit of the invention or sac 
rificing any of its advantages and the right is 
hereby reserved to make all Such changes as fall 
fairly within the scope of the following claims. 
The invention is hereby claimed as follows: 
i. An evaporator comprising a pair of sheets 

arranged face to face and bent in the form of a 
U, forming a bottom and Side legs, one of said 
sheets being embOSSed to provide a main paSSage 
between the sheets and forming a Single mani 
fold for the reception of refrigerant, a hollow 
header at the upper end of each leg, a discharge 
line connecting Said headers, a plurality of 
spaced conduits leading from Said single mani 
fold and terminating at said headers, said mani 
fold having a paSSage increasing in CrOSS-Sec 
tional area, from One end to the other. 
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2. An evaporator comprising a pair of sheets 

arranged face to face and bent in the form of a 
U, forming a bottom and side legs, one of said 
sheets being embossed to provide a main passage 
between the sheets to form a single manifold for 
the reception of refrigerant, a hollow header at 
the upper end of each leg, a discharge line con 
necting said headers, and a plurality of spaced 
conduits leading from Said manifold passage and 
terminating at said headers, said conduits hav 
ing restrictions where they join with the said 
passage in the manifold, said restrictions de 
creasing progressively in size from one end of 
said passage in the manifold toward the other 
end thereof. 

3. An evaporator comprising a pair of Spaced 
side walls, a bottom connecting said side walls, 
a manifold at the bottom and forming a longi 
tudinal paSSage adapted to receive refrigerant, 
a header adjacent the upper end of each side 
Wall to provide a longitudinal passage in each 
wall, and a plurality of spaced conduits connect 
ing the manifold and a header on One wall and 
having communication therewith, said conduits 
diminishing in size where they connect with the 
manifold to provide a restriction in each conduit, 
each restriction being different in cross-sectional 
aea. 

4. An evaporator comprising a pair of spaced 
Side Walls, a, bottom connecting said side walls, 
a manifold at the bottom and forming a longi 
tudinal passage adapted to receive refrigerant, 
a header adjacent the upper end of each side 
Wall and forming a longitudinal passage in each 
Wall, a plurality of spaced conduits connecting 
the manifold and a header on One Wall, said con 
duits diminishing in size where they connect 
With the manifold to provide a restriction in 
each conduit, the cross-sectional area of said re 
strictions decreasing in size from one end of the 
manifold to the other, and additional conduits 
connecting the manifold and the other header, 
Said additional conduits also being restricted at 
the manifold to provide restricted passages, the 
CrOSS-Sectional area of the restrictions of the 
latter conduits also decreasing in size from one 
end of the manifold toward the other end. 

5. An evaporator comprising a bottom mem 
ber, Spaced Side walls connected to said bottom, 
a hollow manifold on said bottom and forming a 
longitudinal passage to receive refrigerant, a 
plurality of Spaced hollow branch lines connected 
to the manifold and having communication with 
the manifold passage, restrictions in the branch 
lines adjacent the point where the branch lines 
connect with the manifold to reduce the area of 
the branch lines, the restrictions diminishing in 
area in each branch line from one end of the 
manifold toward the other. 

6. An evaporator comprising a bottom mem 
ber, spaced side Walls connected to said bottom, 
a hollow manifold on Said bottom and forming a 
longitudinal passage to receive refrigerant, a 
plurality of spaced hollow branch lines connected 
to the manifold and having communication with 
the manifold paSSage, restrictions in the branch 
lines adjacent the point where the branch lines 
connect with the manifold to reduce the area of 
the branch lines, the restrictions diminishing in 
area, in each branch line from One end of the 
manifold toward the other, Said manifold being 
tapered to provide a passage at one end greater 
than the area at its other end. 

7. An evaporator comprising a hollow mani 
fold having a fluid passage therein, a hollow fluid 
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inlet line, communicating with the manifold pas 
sage to supply refrigerant thereto, a plurality of 
adjacently spaced hollow branch lines leading 
from the manifold passage and having.communi 
cation therewith, each branch having a con 
striction, the branch closest to the inlet having a 
constriction of Smaller area, than the other 
branches, the other branches increasing in area. 
of... constriction whereby the branch line closest 
to the inlet will have the constriction of Smallest 
area, and the branch line farthest removed from 
the inlet will have the constriction of largest 
area, said manifold increasing in size from the 
point where the branch closest to the inlet line 
connects with the manifold toward, the branch. 5 
connected to the manifold which is farthest re 
moved from the inlet. 
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