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_ plate while the fronts of the compartments can

-

8 Claims.

This invention relates to evaporator units hav-
ing low temperature food storage compartments
in addition to the usual ice tray compartments.

More particularly the invention relates to sheet
metal evaporator units -equipped with separate

<

refrigerant conducting top walls and with back

walls to define food storage compartments sepa-
rate from the ice tray compartments.

The demand for more low-temperature or
freezing compartments in mechanical refriger-.
ators has materially increased the production.

costs of such units. Low-temperature or freez-
ing food storage compartments should prefer-
ably be isolated from other compartments. _This

has resulted in food storage compartments which -1/

are entirely separate from the. evaporator unit
in mechanical refrigerators but such construc-
tions are very expensive in that they.require sep-

10

arate cooling coils or refrigerant circulating . -

ducts. PR ,
In accordance: with the present invention,

_ frozen food compartments are made part of the . .

evaporator units which also define the -customary
fce tray compartments. As a result of this in-
vention, only one refrigerant circulating unit is
necessary in each refrigerator and the produc-
tion costs are thus materially decreased:-

The evaporator units of this invention can have
the ice tray compartment and frozen food com-
partment either in side by side relationship, or
in superimposed relationship.

30
The units are -

formed from welded-together embossed flat metal -

sheets providing refrigerant circulating cham-
bers and header chambers therebetween. These
sheets are bent into a U-shape so as to form the
side walls and bottom of an enclosed chamber.
In one form of the invention & second pair of
welded-together embossed metal sheets are bent
so as to provide laterally extending horizontal
portions at different levels connected through a
vertical intermediate portion. The horizontal

portion of the thus-bent sheets, which is at the-

highest level, forms the top wall of a frozen food
compartment, the vertical portion forms g parti-
tion wall, and the other horizontal portion forms
& shelf in the ice tray compariment of the unit.
In another form of the invention & separate pair
of embossed welded-together flat metal sheets is
secured to the tops of the side walls of the unit
to bridge the space therebetween and form a re-
frigerated top wall. A horizontal partition at a
lower level between the side walls but above the
bottom of the unit isolates the unit into top and
bottom compartments. The rear end of the £

be closed with separate doors.’ . .
It is, then, an object of this invention to in-

_expensively provide an evaporator unit with a

separate frozen food compartment in addition
to the usual ice tray compartment. .

Another object of the inventicn is to provide
a sheet metal evaporator unit-equipped with sep-
arate wall members providing additional refrig-
erated closure walls. b _ .

A specific object of the invention is to provide
sheet metal evaporator units'with frozen food .
compartments and ice tray gompartments .in
either superimposed relationship or in side by side
relationship. B e

Another specific object of this invention is to
equip U-shaped sheet metal evaporator units with .

_separate cooling walls, for providing, within the

units, frozen food compartments in addition to
the usual ice tray compartment. o

A further specific object of this invention is to
provide bridging walls for U-shaped sheet metal -
evaporator units adapted to Isolate a frozen féod
compartment within 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 disclose ‘preferred em-
bodiments of the invention. .
" 'On the drawings: ' S

Pigure 1.is a front end -elevational view of an -
evaporator unit according to this invention hav-

‘ing separated ice tray and food compartments in

slde by side relation.
Figure 2 is a fragmentary horizontal cross-sec-
tional view taken along the line II—II of Fig-

ure 1.

40

. ‘Figure 3 is a fragmentary vertical cross-sec-
tional view taken along the line III—III of Fig-
ure 1. N . '

Figure 3—A is a fragmentafy verti¢al cross-

. sectional view taken: along the line III—A—

46

~ compartment can be closed With a sheet metal 65

i

III—A of Figure 1. _ _
Figure 4 is a top plan view of the unit shown
in Figure 1. E L
Figure 5 is an end elevational view of the
bridging wall for the unit shown in Figure 1.

Figure 6 is a vertical cross-sectional view, with

_ parts in elevation, taken along the line VI—VI
60 : '

of Figure 4. : . .
" Figure 7 is & slde elevational view of another .-
form of evaporator unit according to this inven-
tion. -
Figure 8 is
Figure 7.

a top plan view of the unit shown in .



2

. Figure 9 is an enlarged fragmentary front end
elevational view of the unit shown in PFigures 7
and 8.

Figure 10 is a vertical cross-sectional view
taken along the line X—X of Figure 8. . :

Figure 11 is a fragmentafy front elevational
view of a unit similar to that shown in Figure
1, but equipped with only one refrigerated shelf

" in the ice tray compartment.

As shown on the drawings:

In Figures 1, 2, 4, and 6, the reference numeral
10 designates generally one form of evaporator
unit according to this invention. As best shown
in PFigure 1, the unit 10 includes a pair of em-
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the vertical portion 24 of the member at the
front end thereof as at 3! and communicates

" with a flute 32 (Figure 6) extending horizon-

5

tally along the wall portion 24 to the rear end
thereof. The rear end of the flute 32 com-

 municates with an embossed flute 33 on the

10

sheet 29 and this flute 33 continues from the
vertical wall portion 24 of the member un-

‘der the . portion 2T of the member to pro-

vide a duct 34 which, as shown in Figure 4,

. extends to- the front end of the unit, thence

. bossed welded-together metal sheets 11 and 12-15

bent into U-shape to provide vertical side walls
and a horizontal bottom for the unit. The top
ends ‘of the sheets Il and {2 are bent inwardly
~as at 13 to form horizontal flanges for hanging
the unit in a refrigerator cabinet, preferably
from the top wall of the cabinet.
" The outer metal sheet f-has semi-cylindrical
flutes "14 extending in superimposed relation
across the upper ends of the vertical walls. The
inner sheet has complementary futes (5 em-
bossed therein. The flutes 14 and {5 together
define a pair of superimposed header chambers
on each side wall of the unit. The inner sheet
18 is further embossed as at 16 to provide pas-
sageways connecting the header chambers of
each pair. : :

The outer sheet has a plurality of flutes 17

embossed thereon which, as shown in Figures 1-

and 6, extend from the lower header chamber
in each side wall around the entire unit. These
flutes provide acplurality of refrigerant distrib-
uting ducts and are intersected by a flute I8 in
the bottom of the unit and embossed on the outer
sheet f1. This flute 18 serves as a manifold con-
necting the ducts provided by the flutes {71 and
receives refrigerant as will be hereinafter de-
. scribed for circulating the refrigerant along the
bottom and side walls of the unit into the lower
header chambers on each side wall. The spent
refrigerant then flows through the passageways
i8 into the top header chambers on each side wall.

. Each top header chamber communicates with a

flute 18 embossed in the outer sheet {1 and ex-
tending completely around the unit. ‘This flute
- 19 communicates with a flute 26 embossed in the
inner sheet at the rear end thereof as shown in
Figures'l and 6. The flute 20 receives an ex-
haust tube, as will be hereinafter described, for
removing the spent refrigerant from the unit.

‘It will be noted from Figure 1 that the U-

-shaped unit 10 is quite wide and thus defines the
side walls and bottom of & wide chamber.
chamber; in. accordarice with the present inven-
tion, is divided into an ice tray compartment
2| and a-.food compartment 22 in side by side
relationship by means of a vertical partition plate
23 and the vertical intermediate portion 24 of
a separate refrigerated wall member 28 having
a horizontal portion 26 defining a top wall for
the compartment 22 and a second horizontal por-
tion 27 at a lower level defining a top shelf in
the compartment 21. NS . _

As best shown in Pigure 5, the wall member
25 is composed of a pair of embossed welded<
together sheets of metal 28 and 29. The top

25

30

35
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across this front end and rearwardly to a flute
35 embossed on the upper sheet., The fute 35
communicates with a U-shaped flute 36 em-
bossed on the lower sheet which. discharges into
& flute 3T on the upper sheet. As g result, re-
frigerant can flow in a serpentine path through
the passageway provided by the flute 30 in the
portion 26 of the member, thence through the
bassageway provided by the flutes 3f, 32 and 33
in the portion 24 of the member and thence
through the path provided by the flutes 34, 35,
368 and 37 in the portion 27 of the member. Thus,
the wall member 25 provides a refrigerated top
wall for the compartment 22, a refrigerated par-
tition wall between the compartments 21 and 22,
and a refrigerated top shelf for the compart-
ment 21. i “
The member 25, as shown in Figures 1 and 4,
is secured to the unit by means of brackets 38

- riveted to the flange 13 in the compartment 22

and to the corners of the portion 26 of the mem-
ber 26, These brackets 38 will hold the top wall
portion 28 in alignment with the flange 13. The
partition plate 23 is riveted to the vertical wall
portion 24 of the member 25 as at 39 and the
partition plate can be embossed as at 40 to fit )
around the embossed flute 33 in the vertical wall
portion 24. The bottom of the partition wall 23
has a horizontal flange 23a riveted as at 41 to
thebottom of the unit 10. B :

The other end of the member 25 has a down-
turned flange 42 which is riveted to the side wall
of the unit. : . .

The rear end of the compartment 22 is closed

" by means of a sheet metal plate 43 which can

55
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be embossed as at 44 to rigidify the plate. This
plate has a rearwardly extending top flange 45
(Figure 3—A) riveted to the top wall portion 26
of the member 28 and to the flange {3 of the
unit (Figure 1). The plate also has a rearwardly
extending bottom flange 4§ rivetéed to the bot- .
tom of the unit as shown in Figure 3--A,

The top flange 45 is cut away as at 43a ad- -
Jacent the rear bracket 38 as shown in Figures
1 and 3 so as not to interfere with the rivets for
the bracket 38: = :

As shown in Figure 2, the plate 43 can also
have rearwardly extending side flanges 41 se-
cured to the side wall of the unit and to the
partition plate 23. \ ot

As shown in Pigures 1 and 6, -a shelf 50 is

mounted in the compartment 21 below the por-

85
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sheet 28 is embossed as at 30, as shown in Fig-
ure 4, to provide a serpentine duct extending

from the rear to the front end of the sheet, over
the portion 26 of. the wall member. The duct
provided by the embossed flute 30 continues over

5

tion 21 of the member 26. This shelf 50 has -
downturned flanges 5i' riveted to the partition.
Plate 23 and to 4 side wall of the unit. The shelf
50 is"'composed of embossed welded-together
metal sheets §2 and §3. Thus the top sheet 52
can be embossed as at 54 and 5§ while the lower
sheet 83 is embéssed as at.56 to provide commu-
nicating- ducts for the circulation of refrigerant
across the full area of the shelf.

Refrigerant is introduced into the serpentine
duct 30 of the top wall member through a tube
68 which extends through the rear wall 43. The
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refrigerant flows through the duct 30 to cool the
top wall member 26 and thence flows through
the ducts in the vertical wall portion 24 to cool
‘this wall. The refrigerant next flows through
the ducts in the shelf-deflning portion 27 of the

5

member 2§ and thence through an L-shaped fix-

ture tube 61 secured to the flute 37 and extend-
ing beyond the rear end of the evaporator unit
a8 shown in Figure 6 to a connecting tube 62.
The tube 62 discharges into a second L-shaped
fixture tube 63 which, as best shown in Figure 1,
communicates with the passageway 56 in the
shelf member 50. The refrigerant thus circulates
through the shelf §0 and into an L-shaped fix-

10

ture tube 64 communicating with the flute §5-45

"and having a rearwardly extending leg portion

receiving a tube 65 which extends around the

rear end of tlie unit and connects with a perfor-
-ated inlet pipe 66 telescoped in the inlet mani-

‘fold (8 of the unit and having a plurality of ¢

holes 61 therein in alignment with the refrig-
erant ducts 17, as shown in. Figure 6. The re-
frigerant is thus distributed to the ducts IT and
flows along the bottom to the side walls of the
unit where it can rise into the lower header
chamber in each side wall. The spent refriger-
ant gas can be exhausted through the passage-
ways 16 into the top header chambers and thence
out through the exhaust flute 19 into the flute

20 and out through an exhaust tube 68 communi- .

cating with the flute 20.

As a result, the refrigerant first flows through
the top wall of the frozen food compartment 22,
thence through the vertical partition wall, next
through-the top shelf of the ice tray compart-
ment 21, then through the lower shelf of the ice
tray compartment and next into the main re-
frigerant distributing ducts of the unit. Only
one inlet 60 and one exhaust outlet 68 need be
provided . for the entire assembly. ‘

The front end of the frozen food compartment

- 28-can be closed with a door hinged on a side
"wall of the unit and, if desired, the ice tray com-
partment can be closed with a door or can re-
main in an'open ended condition.

In the modification shown in Figure 11, the
shelf 50 is omitted and the L-shaped tube fixture
61 communicating with the duct 37 in the por-
tion 27 of the member 25 {s joined to a tube 69
communicating directly with the inlet manifold
18. - In the modified construction, the wall por-

" tion 24 can be somewhat deeper since the portion.

27 can be closer to the bottom of the unit. As
a result the partition plate 22 need not be as
high as shown in Figure 1. .

In the embodicent shown in Figures 7 .to 10

the evaporator unit has the frozen food com-

partment above the ice tray compartment in-
stead of alongside of it as in the embodiments

shown in Figs. 1 to 6.and 11. In Figures 7 to 10,

the reference numeral 70- designates generally
a U-shaped sheet metal evaporator unit com-
posed of embossed welded-together outer /and in-
ner sheets 71 and 712. The sheets 71 and 12 are
bent into U-shape and form the side walls'and
bottom of the unit and the top ends of the side
. walls are turned in as at, 13 to form hanger

‘3

The outer sheet 7i has a plurality of spaced .
parallel. flutes 17 embossed thereon extending

‘around the unit into communication with the:

lower header chambers in each side wall. A
transverse inlet manifold flute 78 is embossed
In the outer sheet at .the bottom of the wunit
and communicates with the ducts provided by
the flutes 11.

"The top header chamber of each pair com-
municates with a duct provided by a flute 719
extending around the side walls and bottom of
the unit and communicating with a-duct 80 em-
bossed on the inner sheet at the bottom of the -
unit. The duct 80 receives a single exhaust tube
81 for removing spent refrigerant from the unit.

In accordance with the present invention a
refrigerated top wall member 82 bridges the
space between the flanges 13 and is secured to
the flanges by means of four brackets 838 riveted
to the corners of the wall and to the flanges.
The wall member 82 is composed of welded-to-
gether embossed metal plates 84 and 885 with
the top plate 84 having a serpentine flute 88
defining a refrigerant passageway over the area
of the wall and with the bottom plate recelving
L-shaped tube fixtures 87 and 88 in communi-.
cation with the passageway provided by the flute
86. The tube fixture 87 receives refrigerant-and -
feeds the same to the duct provided by the. flute
86. \The refrigerant then flows out of the tube
fixture 88 through a tube 89 in back of the unit
and thence through a tube fixture 90 provided
on a refrigerated shelf 91.
posed of embossed welded-together sheet metal
plates having downturned side flanges 92 riveted
to the side walls of the unit and bridging the
side walls in spaced relation from the bottom
of the unit. The shelf 91 has refrigerant circu-
lating ducts 93 embossed therein and, after flow-
ing through the passageway 93, the refrigerant
is discharged out of the shelf through a tube fix--

“ture 94 receiving a tube 95 communicating with

the inlet manifold 18 of the unit. The refrig-
erant thus first fows through the top wall mem-

45 ber 82, thence through the shelf 91 and next into

50

<
<

a0

the inlet manifold 78 for distribution through
the circulating ducts 711 around the bottom and
side walls of the unit.

A partition wall 98 (Fig. 7) composed of a sin-
gle> metal plate bridges the space between the
side walls of the unit and has downturned flanges
97 secured to the side walls. The plate 96 is
spaced above the shelf 91 and below the ’top
wall 82. A compartment is thus defined in the

‘top portion of the unit enclosed by the upper

portions of the unit side walls, by the top wall
82, and by the plate 86. " This compartment can
have the rear end thereof closed by a plate 98
having rearwardly extending top and bottom.
flanges 99 and 100 secured to the fianges 13 of

- the unit and to the plate 96 as shown in Figure 7.

flanges. The outer sheet TI has semi-cylindrical _

embossed portions T4 near the upper ends of the
vertical side walls cooperating with complemen-
tary embossed portions 15 ¢n the inner sheet
12 to provide a pair of superimposed header
chambers on each side wall. The inner sheetf
is further embossed as at 16 to provide passage-
ways connecting the header chambers.,

70

The tube fixtures 87 and 88 extend through

" apertures 101 and 102 in the rear wall plate 8.

Since the tube Aixture 88 is connected with the
tube 89, the back wall 98 is cut as shown in Fig-
ure 10, so that flaps 108 can be folded back to
prowde a space adapted to clear the tube, After
the wall member has been inserted, the flaps 103

- can be folded: back to close this space._

The top compartment is thus provided with
a back wall and the front of the compartment

- can be closed by means of a door hingedly con-

75.

nected to the side wall of the unit if desired,
The top compartment will have refrigerated
top and side walls and is adapted to recefve food

The shelf 9§ is com-
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products such as meat, ice cream and the like
materials which are to be kept at temperatures
jower than those existing in the main body of
the refrigerator cabinet. The bottom compart-
ment receives the usual ice trays. It is pro-
vided with a refrigerated shelf.

From the above descriptions it will be under-
stood that this invention now provides refriger-
ator units having frozen food compartments in
addition to the usual ice tray compartments by
incorporating an additional refrigerated wall in-
to U-shaped sheet metal units. The refriger-
ated wall structure is also formed from. sheet
metal and the units can either have the com-
partments thereof in side by side relationship or
in superimposed relationship.

It will, of course, be understood that various
details of construction may be varied through:
a wide range without departing from the :prin-
ciples of this invention and it is, therefore, I}’ot

2,324,031

diate vertical portion secured to said partition
wall, said wall member arranged to provide a
top for one chamber and a shelf in the other
chamber. - ‘ l E .

4. A sheet metal evaporator unit comprising a

 pair of embossed secured-together metal sheets

10

15

the purpose to limit the patent granted hereon

otherwise than necessitated by the scope of the
appended claims. :
I claim as my invention: - :
1. A sheet metal evaporator unit having an ic
_tray compartment and a frozen food com rt-

ment which comprises a pair of. secured-together .

embossed metal sheets defining refrigerant cir-
culating passageways and header chambers
therebetween and forming the side walls and

bottom of a storage chamber, a vertical parti-’

tion wall secured to said bottom between - the

30

side walls and extending upwardly in spaced -

relation from the side walls to a level below the
tops of said side walls, a.pair of secured-together
embossed metal sheets defining a refrigerant
passageway therebetween and having a vertical

30

intermediate wall portion secured to said parti~

tion wall and extending upwardly therefrom to-
gether with horizontal portions extending on

opposite sides of said partition wall forming the

top wall for the frozen food compartment and a

defining a refrigerant passageway therebetween
and shaped to provide the side walls and bot-
tom of a chamber, a vertical partition wall se-
cured to said bottom between said side walls, a
second pair of embossed secured-together metal
sheets defining a refrigerant passageway there-
between and shaped to provide a vertical wall
extending above said partition wall and laterally
extending horizontal walls on each side of the
partition wall, means for securing said horizontal
walls to the side walls and means for connect-'
ing the passageways of both pairs of sheets.

5. A sheet metal evaporator unit comprising
a ‘pair of embossed secured-together metal
sheets defining a refrigerant passageway there-
between and shaped to provide the side walls
and bottom of a chamber, said side wall portions
having inturned horizontal flanges at their upper
ends, a second pair of embossed secured-to-
gether metal sheets defining a refrigerant pas-
sageway therebetween extending laterally from
one of said flanges to the mid-portion of the unit,
thence downwardly toward the bottom of the
unit and thence horizontglly to the other side
wall, a pattition wall secured to said bottom and
bridging the space between the downwardly ex-
tending portion of said pair of sheets and said -
bottom whereby said.chamber is divided into &
pair of compartments in side by side relation,
and a back wall for one of said compartments.

6. A ‘U-shaped sheet metal evaporator unit
having s vertical partition wall dividing the

" chamber enclosed by the unit into a pair of com-

=

4n

“shelf for the ice tray compartment and means -

connecting the passageways defined by said pairs
of sheets. ’ o

2. An evaporator unit having a frozen food
compartment slongside of an ice tray compart-
ment comprising refrigerated spaced opposed
side walls and a connecting wall, a vertical parti-
tion wall between said side walls, a refrigerated
wall member having offset laterally extending
horizontal portions and an intermedate vertical
~ portion; means securing said vertical portion to
said partition wall, and means securing said hor-
izonta] portions to said side walls to-form a top
for the frozen food compartment and & shelf in
said ice tray compartment. . '

45

hn

partments in side by side relation, and a re-
frigerated top wall member having an inter-
mediate vertical portion thereof secured to said .
partition wall together with laterally extending
horizontal leg portions forming & top wall for
one of said compartments and a shelf in the

* ‘other of said compartments. :

7. In a sheet metal évaporator-unit having an
ice tray compartment and a frozen food com-
partment in side by side relation, the improve-
ment which comprises a pair of embossed se-
cured-together metal sheets having horizontally
oftset laterally extending legs secured to the unit,

- the upper offset leg being arranged to provide a

&5

3. A U-shaped sheet metal evaporator unig ‘

‘having a, vertical partition wall secured to the
bottom thereof in spaced relation from the legs
of the U to divide the space enclosed by thé unit
into a pair of compartments in side by side rela-
tion, and a unitary horizontal wall member
bridging said legs of-the U having an interme-

top wall for the frozen food compartment and
the lower offset leg being arranged to provide a
shelf for the ice tray compartment. ]

8. In a U-shaped sheet metal evaporator unit
having spaced opposed inturned flat flanges on
the tops of the legs -thereof the improvement
which . comprises & separate refrigerating top
wall for the unit bridging the space bétween the

. flanges and brackets connecting said top wall to

said flanges. ‘ .
-’ BERNARD C. JOHNSON.




