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This invention relates to heat exchangel's hav 
ing ducts so arranged as to efficiently distribute 
fluid for heat exchange relation with the Sur 
rounding zones. Specifically the invention re 
lates to an evaporator unit construction wherein 
diagonal ducts are used in intersecting relation 
to provide a grid-like arrangement which will 
handle relatively large volumes of refrigerant 
and avoid the necessity for heretofore used 
header ducts of relatively large cross Sectional 
area. The invention also includes an arrange 
ment of ducts in an L-shaped plate to provide a 
refrigerated shelf for the evaporator unit as well 
as a refrigerated back wall for the unit which 
will absorb residual cooling capacity of refriger 
ant leaving the unit to 'dry' the refrigerant and 
prevent frosting of the exhaust tube. 
The evaporator units of this invention are 

preferably formed from embossed secured to 
gether contiguous metal sheets bent in the shape 
of a U to define the bottom and side walls of a 
sharp freezing chamber. The outer sheet is em 
bossed to provide an inlet manifold duct longi 
tudinally along the bottom Wall. Distributing or 
feeding ducts extend at spaced intervals laterally 
from the manifold duct and thence upwardly 
into the lower ends of the side walls of the unit. 
The upper ends of the side walls of the unit each 
have two superimposed longitudinally extending 
outlet manifold ducts connected at their front 
ends. The lower outlet duct of each pair has 
depending spaced collecting ducts aligned with 
the upstanding portions of the distributing 
ducts. Criss-crossed diagonal ducts connect the 
upper ends of the distributing ducts with the 
lower ends of the collecting ducts. These diago 
nai distributing ducts intersect each other to 
provide a grid-like duct system accommodating 
large volumes of refrigerant in good heat ex 
change absorbing relationship with the surround 
ing zone. 
The ducts, because of the large volume ca 

pacity afforded by the intersecting grid-defining 
arrangement need not have large cross-sectional 
areas to accommodate large volumes of refriger 
ant and shallow embossments on the outer sheet 
only are sufficient to define these ducts. As a 
result, the sharp freezing chamber is free from 
any protuberances to have increased storage ca 
pacity and the Outer surfaces of the unit are 
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free from large protuberances to accommodate 
mounting of the unit close to the walls of a re 
frigerator cabinet if desired. 
The U-shaped unit has an L-shaped Wall mem 

ber composed of embossed secured-together con 
, tiguous metal sheets mounted therein to provide 
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a horizontal shelf and a back wall. Refrigerant 
is supplied through ducts in the horizontal shelf 
portion to a transfer tube at the rear end of the 
unit which supplies the inlet manifold duct in 
the bottom of the unit. The top outlet mani 
fold ducts in the tops of the side walls of the 
unit discharge through tubes at the back of the 
unit into ducts provided in the back Wall portion 
of the L-shaped member. These ducts are are 
ranged with sumps so that any remaining heat 
absorbing capacity of the spent refrigerant is 
utilized to cool the back wall of the unit before 
the refrigerant is returned to the compreSSOr 
and condenser of the refrigerating system. In 
this manner the back wall acts as a refrigerant 
"drying' device to prevent frosting of the re 
frigerant return tube and to increase the effi 
ciency of the unit by causing it to utilize all of 
the heat absorbing capacity of the refrigerant. 

It is then an object of this invention to provide 
a sheet metal type heat exchanger free from 
chambers of large cross Sectional areas and hav 
ing an efficient duct system which places sub 
stantially all of the heat exchange liquid flowing 
through the unit in good heat exchange rela 
tionship with the walls of the unit. 
Another object of this invention is to provide 

an embossed sheet metal refrigerant evaporator 
unit free from heretofore used large diameter 
header ducts and having a duct distributing sys 
tem which effectively places all of the refriger 
ant flowing through the unit in extended surface 
contact with the duct walls to increase the heat 
absorbing capacity of the refrigerant. 
Another object of this invention is to provide 

a U-shaped sheet metal evaporator unit for me 
chanical refrigerators wherein the side walls of 
the unit are embossed to have an arrangement of 
intelecting diagonally extending shallow ducts 
defining refrigerant spreading conduits of en 
hanced capacity. 
Another object of the invention is to provide a 

heat exchanger with a series of intersecting ducts 
presenting a grid-like appearance and effective 
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to distribute heat exchange fluid in efficient heat 
exchange relation with the walls of the unit. 
A still further object of the invention is to 

provide a sheet metal heat exchanger adapted 
for use as an evaporator unit in a mechanical 
refrigerator having an L-shaped member mount 
ed therein providing a shelf and a back wall and 
arranged to receive heat exchange fluid there 
through. 
A still further object of the invention is to 

provide an evaporator unit for mechanical re 
frigerators wherein contiguous metal sheets form 
the back wall of the unit and are embossed to 
define refrigerant 'drying' ducts receiving spent 
refrigerant from the unit. 
Other and further objects of the invention 

will be apparent to those skilled in the art from 
the following detailed description of the annexed 
sheets of drawings which, by Way of a preferred 
example illustrate one embodiment of the inven 
tion. 
On the drawings: 
Figure 1 is a side elevational view of an evap 

orator unit according to this invention. 
Figure 2 is a front end elevational view of the 

unit of Fig. 1. 
Figure 3 is a top plan view of the unit of 

FigS. 1 and 2. 
Figure 4 is an enlarged fragmentary horizontal 

cross sectional view taken along the line IV-IV 
of Fig. 2. 
As shown on the drawings: 
In Figs. to 4 the reference numerai O des 

ignates generally a sheet metal evaporator unit 
according to this invention. The unit 0 is com 
posed of embossed brazed or welded together. 
contiguous metal sheets or plates including an 
inner sheet and an outer sheet f2. The sheets 

and 2, after being secured together, are bent 
so as to provide a bottom Wall portion Oa, spaced 
opposed vertical side wall portions, Ob, Ob, and 
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inturned horizontal top flanges Oc, Oc at the 
upper ends of the side wall portions Ob, 6b, 
These flanges Oc, Oc have apertures 3 therein 
as best shown in Fig. 3 to receive studs or mount 
ing bolts for suspending the unit 0 in the top 
portion of a refrigerator cabinet (not shown). 
A shelf and back Wall unit 4, composed of 

contiguous welded together embossed metal 
sheets or plates 5 and 6 is mounted in the 
chamber C defined by the unit (0. The member 
f4 is bent into the shape of an L. and has a hori 
zontal leg 4a providing a shelf in the unit ?o 
together with a vertical leg 4b providing a back 
wall for the unit 0. 
Angle brackets 7 are provided to mount the 

member 4 in the unit O. As best shown in 
Fig. 2 these brackets have vertical legs fa at 
tached to the side walls f Oc of the unit 0 near 
the tops of the side walls, together with horizontal 
legs b extending into the chamber C in spaced 
parallel relation under the flanges Oc. Rivets, 
such as 8, are provided to connect the legs a 
to the side walls Ob as best shown in Fig. 1. 
The horizontal leg 4a of the member 4 rests 
On the horizontal legs fb of the brackets 
and rivets, such as 9, are provided to connect 
the member 4 to the bracket. As shown in 
Fig. 1 brackets are provided at the front and 
rear ends of the side wall (b. 
As best shown in Figs. 1 and 2, the outer sheet 

or plate 2 of the unit to is embossed to provide 
an inlet manifold duct 20 along the bottom foa 
midway between the side walls Ob. This duct 
2 extends longitudinally from the rear portion 
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4. 
to the front portion of the unit and has a closed 
end 20a in Spaced relation from the front edge 
of the unit, together with an enlarged end 20b 
in spaced relation from the rear edge of the unit. 

Feeder ducts 2 t are also embossed in the outer 
plate or sheet 2 and extend laterally outward 
from the inlet manifold duct 20. These ducts 2 
are in spaced parallel relation and traverse the 
entire bottom Oa of the unit and extend around 
into the side walls of the unit to levels just above 
the rounded corners between the side walls and 
bottom. These feed ducts 2 serve to distribute 
refrigerant from the inlet manifold 20 to the 
side wall portions Ob of the unit 0 at equally 
Spaced intervals along the length of the side 
walls. 

EmbOSSments are provided in the outer sheet 
2 near the tops of the legs or side walls Ob to 
define in each leg or side wall a pair of super 
imposed longitudinal outlet manifold ducts, in 
cluding a bottom duct 22 and a top duct 22a. 
The ducts 22 and 22a are connected at the front 
end of the side Wall by a duct 22b. 
The outer sheet 2 is further embossed to 

provide spaced upstanding collecting ducts 23 de 
pending from the outlet manifold ducts 22 in the 
upper portions of the side walls Ob of the unit. 
These collecting ducts 23 as best shown in Fig. 1 
are aligned with upper ends of the feeder ducts 
2. - 

The outer sheet 2 is still further embossed 
in the side wall portions Ob thereof to define 
criss-crossed diagonal or sloping heat exchanger 
ducts 24 connecting the upper ends of the feeder 
ducts 2 with the lower ends of the collecting 
ducts 23. These sloping ducts 24 are so arranged 
that two ducts 24 diverge from each duct 2 
and 23 except at the end ducts 2 and 23. The 
ducts 24 interSect each other at points 24a to 
define a grid-like design in the side walls f Ob 
with diamond-shaped flat sheet portions D 
bounded by duct-defining beads or embossments. 
The sloping ducts 24 extending from the end 
ducts 2 and 23 slopediagonally inward and con 
verge with an oppositely sloping duct at their 
other end. Outwardly sloping ducts 24 which 
would normally diverge beyond mating relation 
with the distributing or collecting ducts 2 or 23, 
mate with each other at points 24b at the front 
and rear portions of the side walls f Ob. 

Refrigerant from the feeder ducts 2 is distri 
buted throughout substantially the entire faces 
of the side walls Ob of the unit by the grid-like 
arrangement of sloping ducts 24 and at the same 
time the ducts 24 only have semi-cylindrical 
cross sectional areas as best shown in Fig. 4. The 
labyrinth passages provided by the ducts afford 
ample capacity for relatively large volumes of 
refrigerant without collecting the refrigerant in 
any chamber of large cross sectional area. As 
a result the refrigerant is maintained in excel 
lent heat exchange relation with the sheets 
and 2. - 

Since the ducts 20 to 24 are all defined by 
embOSSments in the outer sheet f2, the chamber 
C enclosed by the unit 0 is free from inwardly 
protruding embossed portions and will have in 
creased storage space. 
The shelf portion 4a of the member 4 has the 

bottom sheet 6 thereof embossed, as shown in 
Fig. 3, to provide a serpentine duct 25 which ex 
tends from an upstanding inlet collar 26 formed 
On the upper sheet f4a at the rear end of the shelf 
forwardly and rearwardly in a series of coil-like 
turns to an upstanding outlet flange 27 trans 
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Versely aligned with the collar 26. An inlet tube 
or fitting 28 is brazed in the flange 26 to supply 
refrigerant to the duct 25. An outlet tube or fit 
ting 29 is brazed or otherwise secured in the flange 
27 and is connected by means of a tube 30 with 
the enlarged portion 20b of the inlet manifold 
duct 20. Refrigerant thus is introduced through 
the shelf portion 4a to the rear end of the mani 
fold 20. 
The serpentine duct 25 is formed entirely by 

embossments on the bottom sheet 6 and the top 
surface of the shelf portion 4a is thereby un 
obstructed. The inlet and outlet fittings 28 and 
29 are equipped with upstanding leg portions 
which afford stops for ice trays or the like (not 
shown) supported on the shelf portion 4a. 
These upstanding legs are at the rear end of the 
Shelf. 
The back wall-defining portion or vertical leg 
4b of the member 4 has the inner sheet 6 
thereof embossed to define spaced parallel verti 
cal ducts 3 as best shown in Fig. 2. The top 
ends of the two innermost ducts 3 are connected 
by a horizontal duct 32 embossed in the outer or 
back sheet 5 of the leg 4b. The duct 32 has an 
outwardly extending cylindrical flange portion 33 
embossed thereon and receiving an outlet tube 
or fitting 34. This flange 33 is midway between 
the ends of the duct 32. 
The lower ends of adjacent ducts 3 are con 

nected by a pair of superimposed parallel ducts 
35 embossed in the outer or rear sheet 5 of the 
member 4 near the bottom of the back wall 4b. 
The lower ducts 35 of each pair provide collect 
ing sumps for unspent refrigerant while the flow 3 
of spent refrigerant is unimpeded through the up 
per ducts 35. The unspent refrigerant in the 
lower ducts 35 soon becomes exhausted since it 
is in excellent heat transfer relation with the re 
frigerated space surrounding the unit and, when 
exhausted, it is drawn upwardly into the duct 32 
through the innermost ducts 3. 
The top ends of the outer ducts 3 have rear 

wardly extending cylindrical flanges 36 receiving 
tubes or fittings 3 connected at their upper ends 
to cylindrical flanges 38 extending inwardly from 
the rear ends of the outlet manifold ducts 22a. 

Refrigerant is thus collected from the outlet 
ducts 22a by the tubes 37 and flows in a serpen 
tine path through the ducts 3 and 35 to the cen 
ter of the back wall f4b. These ducts 3 and 35 
provide a 'drying tube' and "sumps' for the re 
frigerant to afford additional heat-absorbing sur 
faces through which the spent refrigerant from 
the outlet manifold 22 must pass before it reaches 
the exhaust tube 34. 
From the above description it should be under 

stood that the heat exchanger or evaporator unit 
of this invention is free from enlarged header 
chambers and has a drying circuit made as a 
part of the back wall of the unit in a member 
supported by the unit and also providing a shelf 
in the unit. The criss-crossed diagonal or sloping 
distributing ducts are formed by shallow en 
bossments on the outer surfaces only of the unit 
but due to their intersecting grid-defining ar 
rangement, have large capacity without at any 
time collecting the refrigerant in a chamber of 
large cross-sectional area. This arrangement 
maintains the refrigerant in relatively small di 
ameter flowing columns to have increased heat 
exchange relationship with the walls of the unit. 
The elimination of headers which heretofore 
projected into the storage space C of U-shaped 
refrigerator units creates increased storage space 
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for ice trays and the like in the units of this in 
vention. The Superimposed outlet manifold 
ducts 22 and 22a are connected at their front 
ends and the top duct is exhausted out of its rear 
end so that refrigerant being removed from the 
unit must traverse the entire length of the unit. 
This arrangement prevents any "short circuit 
ing' possibilities which might produce Warm or 
defrost areas on the unit especially at the upper 
front corners of the unit. 
The use of shallow embossments only on the 

Outer faces of the unit accommodates mounting 
the unit close to the Walls of a refrigerator cabi 
net, thereby conserving cabinet space. The units 
of this invention are especially satisfactory for 
mounting in an upper corner of the storage space 
of a refrigerator cabinet. 

It will, of course, be understood that various 
details of construction may be varied through a 
wide range without departing from the principles 
of this invention and it is, therefore, not the pur 
pose to limit the patent granted hereon otherwise 
than necessitated by the scope of the appended 
claims. 

claim as my invention: 
1. A heat exchanger comprising contiguous se 

Cured together U-shaped metal sheets forming 
the bottom and side walls of a chamber, at least 
one of said sheets being embossed to define a 
longitudinal inlet manifold duct along the bot 
tom, feeding ducts extending laterally from the 
manifold duct and thence upwardly into the 
lower ends of the side walls, oppositely sloping 
ducts extending upwardly, from the upper ends 
of the feeding ducts and the oppositely sloping 
ducts extending from one of said feeding ducts 
each intersecting with a plurality of the other 
sloping ducts to form a grid-like pattern on 
the Side Walls, upstanding collecting ducts at 
the upper ends of the oppositely sloping ducts, 
and longitudinal outlet ducts at the upper ends 
of the collecting ducts, contiguous secured to 
gether l-shaped metal sheets mounted in said 
chamber to provide a shelf and a back wall and 
having a shelf duct and a back wall duct, means 
for introducing fluid into the shelf duct, a tube 
connecting said shelf duct and the inlet mani 
fold duct, tubes connecting the longitudinal out 
let ducts with the back wall duct, and an outlet 
tube for exhausting said back wall duct. 

2. A heat exchanger comprising inner and 
Outer contiguous metal sheets Secured together 
along contacting faces thereof and bent into 
U-shape to provide the bottom and side walls 
of an enclosed space, Said Outer sheet being 
embossed to define a longitudinally extending 
inlet duct along the bottom, a plurality of spaced 
feeding ducts extending laterally outward from 
the inlet duct along the bottom and thence up 
wardly into the lower portions of the side walls, 
longitudinally extending outlet ducts in the up 
per ends of the side walls having a plurality of 
depending collecting ducts and criss cross op 
positely inclined diagonal ducts in a grid-like 
arrangement in the side walls communicating at 
their lower ends with the upper ends of the 
feeding ducts and at their upper ends with the 
depending collecting ducts of said outlet ducts 
whereby heat exchange fluid introduced into 
the inlet manifold will be distributed in a plu 
rality of individual ducts to the lower ends of 
the side walls of the heat exchanger and will 
thence flow in a multitude of criss crossed paths 
to the upper ends of the side walls for removal 
through said outlet ducts. 
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3. An evaporator unit for mechanical refrig 
erators or the like which comprises contiguous 
secured together embossed metal sheets bent to 
define a sharp freezing chamber and embossed 
to define a single inlet manifold duct, a plu 
rality of feeding ducts extending in Spaced rela 
tion from opposite sides of the inlet manifold 
duct and a plurality of oppositely inclined dis 
tributing ducts communicating with the feeding 
ducts and arranged in a grid-like pattern to dis 
tribute refrigerant along a labyrinth arrange 
ment of paths each of relatively small cross Sec 
tional area to enhance heat transfer from the 
refrigerant to the walls of the unit, and an out 
let manifold duct communicating with the upper 
ends of the distributing ducts. 

4. An evaporator unit comprising contiguous 
secured-together embossed metal sheets bent into 
U-shape to provide bottom and side walls for 
defining a sharp freezing chamber, at least one 
of said sheets being embossed to define an inlet 
manifold duct extending longitudinally along 
the central portion of Said bottom from the 
front to the rear of the unit, a plurality of 
laterally extending feeding ducts in spaced rela 
tion along the bottom of the unit and continuing 
around the bottom corners of the unit into 
the side walls of the unit, criss-croSsed oppositely 
sloping sets of refrigerant-spreading ducts in 
said side walls diverging from the upper ends 
of the feeding ducts, spaced parallel upstanding 
collecting ducts at the converging upper ends 
of the diagonal ducts to receive refrigerant there 
from, lower longitudinally extending outlet mani 
fold ducts receiving the upper ends of the col 
lecting ducts and upper longitudinally extending 
manifold ducts spaced above Said lower mani 
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fold ducts and connected therewith at the front 
ends of the side walls, an L-shaped member Com 
posed of embossed contiguous secured-together 
metal sheets in Said sharp freezing chamber car 
ried by the side walls of said unit to provide 
a shelf and a back wall for the unit, said shelf 
portion of the member having a duct for re 
frigerating the shelf, a refrigerant inlet con 
nected to one end of Said shelf refrigerating 
duct together with a refrigerant outlet at the 
end of the duct remote from the inlet end there 
of, a tube connecting said outlet with said inlet 
manifold of the unit, said back wall portion 
of the member having refrigerant ducts therein 
with an outlet, at the central portion thereof 
and with inlets at the outer end portions there 
of, said back wall refrigerant ducts having bot 
tom sump ducts between the inlets and outlet, 
and tubes connecting the rear ends of the upper 
outlet manifold ducts of the unit with the upper 
Outer end portions of the refrigerant ducts in 
said back wall portion. 

5. A sheet metal evaporator for mechanical 
refrigerators comprising a U-shaped unit hav 
ing duct containing side walls and a duct con 
taining bottom, an L-shaped duct defining mem 
ber mounted in said U-shaped unit to define a 
horizontal shelf with a first set of ducts and a 
vertical back wall with a second set of ducts, 
means for introducing refrigerant into the first 
Set of ducts, a tube connecting said first set of 
ducts with the ducts in said bottom, and tubes 
connecting the ducts in said side walls with the 
Second Set of ducts to dry refrigerant exhausted 
from the unit in Said vertical back wall before 
the refrigerant leaves the evaporator. 

6. An evaporator unit comprising a U-shaped 
member defining a sharp freezing space and hav 
ing refrigerant-distributing ducts in the walls 
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thereof with outlets at the upper ends of the side 
legs, an L-shaped member in said U-shaped unit 
having a horizontal leg providing a shelf in the 
sharp freezing space enclosed by the unit and a . 
vertical leg depending from said horizontal leg 
forming a back wall for the unit, said vertical leg 
having ducts therein with upstanding portions 
connected at their lower ends by spaced superim 
posed horizontal ducts, and transfer tubes con 
necting the outlets of the ducts in the unit with 
the ducts in the back wall of the L-shaped men 
ber. 

7. An evaporator unit comprising contiguous 
Secured-together embossed metal sheets bent into 
U-shape to provide a bottom wall and side walls 
for defining a sharp freezing chamber, at least 
one of said sheets being embossed to define an in 
let manifold duct extending longitudinally along 
the central portion of said bottom from the front 
to the rear of the unit, refrigerant-spreading 
ducts in at least One side wall, means providing 
communication between said refrigerant-spread 
ing ducts and said inlet manifold duct, a longi 
tudinally extending outlet manifold duct in at 
least one side wall, means providing communica 
tion between said refrigerant-spreading ducts and 
said outlet manifold duct, an L-shaped member 
composed of embossed contiguous secured-to 
gether metal sheets in said sharp freezing cham 
ber carried by the side walls of said unit to pro 
vide a shelf and a back wall for the unit, said shelf 
portion of the member having a duct for refrig 
erating the shelf, a refrigerant inlet at one end 
of said shelf-refrigerating duct, a refrigerant out 
let at the other end of said duct remote from the 
inlet end thereof, means connecting said refrig 
erant Outlet with said inlet manifold duct of the 
unit, said back wall portion of the member having 
refrigerant ducts therein with at least one inlet 
and outlet, Said back wall refrigerant ducts hav 
ing bottom slump ducts between the inlet and 
Outlet, and means connecting the rear end of the 
Outlet manifold duct of the unit with the inlet 
of Said refrigerant ducts in said back wall por 
tion, whereby refrigerant circulates through said 
shelf-refrigerating duct, through said inlet mani 
fold duct, through said refrigerant-spreading 
ducts in said side wall, through said outlet mani 
fold duct, and into the refrigerant ducts in said 
back wall portions, through the bottom sump 
ducts, and through the outlet of said refrigerant 
ducts in said back wall portion. 

8. An evaporator unit comprising contiguous 
Secured-together embossed metal sheets bent into 
U-shape and having an embossed longitudinally 
extending duct in at least one of the upper ends 
of the side legs, a back wall on said unit com 
posed of embossed secured-together metal sheets 
having a first duct therein with an upper inlet 
end adjacent said one side leg, a second duct hav 
ing an upper outlet end remote from said one side 
leg, Superimposed parallel ducts at the bottom of 
Said back wall, one end of each parallel duct 
being connected with said first duct, the other 
end of each parallel duct being connected with 
Said Second duct, an outlet tube communicating 
With the outlet end of said second duct in the 
back Wall, and a transfer tube connecting the 
rear end of the upper longitudinally extending 
duct in said one side leg of the unit with the inlet 
end of the first duct in said back wall. 

BERNARD C. JOHNSON. 

(References on following page) 
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