May 22, 1951 A. H. WEHR 2,553,693
LIQUID COOLING DEVICE FOR REFRIGERATORS
Filed Jan. 13, 1949 3 Sheets-Sheet 1

Fig.l. ‘ 10

!

TT—=—=—_ Andrew H. Wehr
: - INVENTOR.

BY QMM“%-




A. H. WEHR 2,553,693

LIQUID COOLING DEVICE FOR REFRIGERATORS

Filed Jan. 13, 1949 -

May 22, 1951

3 Sheets-Sheet 2

Andrew H. Wehr
INVENTOR.

sy 8 s,

BY




693

’

2,553

A. H. WEHR
LIQUID COOLING DEVICE FOR REFRIGERATORS

May 22, 1951

3 Sheets—Sheet 3

Filed Jan. 13, 1949

Fig 4.

NN SIS
MR
/.///// NN ////U
SN\
/////////

INVENTOR.
. 9 A
nalzzhagy155}1nqﬁth‘

Andrew H. Webhr

BY

e

Fig




Patented May 22, 1951

2,553,693

UNITED STATES E’ATENT GFFICE

2,553,693

LEIQUID COOLING PEVICE FOR:
REFRIGERATORS

Andiew H. Wehr, Eris, P,
Application January 13, 1949, Seriak Noi. $0;665
(Cl. 62—14T1y

. 1 Claim..

This invention comprises novel and useful im-
provements in & liquid ceoling device and: more:
specifically pertains to a novel and efficient: ar—
rangement: and incorporation: of & liguid cseling
coil: in. close proximity and hesat exchange rela~
tiont to' the refrigerating. coil of & household re-
frigerator.

The primary object. of this: invention is to pro~
vide means which may be readily incorperated: in
the: manufacture of a household. refrigerator for
conveniently and efficiently cooling and dispens-
ing liquids-therefrom:,

A further object of the:invention is o prov1de
an improved: eonstruction of Hquid ecooling eoil
which may be intimately associated: in an. im-
proved; convenient: heat exchange relation with
the refrigerating coil of a household refrigerator
for continuously eooling: ligwids supplied thereto.

Yet another objeet of the: invention: is to. pro~
vide an improved and efficient manner for sscur-
ing & liquid ceoling eeil in closely nested, com—
pact; heat exchange relation with the conven-
tional refrigerating coit of a househeold refrigera~
tor.

A still further object of the invention is.te
provide novel means for supporting, cushioning,;
retaining and vibratienally insulating the nested
convelutions. of refrigerating and liquid coeling
coils disposed in the space between the inner and
outer casings and in the insulating lining thereof
of household refrigerators.

- A still further objeet of the invention is to pro-
vide a counstruction and a method whereby %
liguid: eooling coil may be positioned in eompact,
heat exchange relatien with a refrigerating coit
and. secured with the same to the inner casing
member of a household refrigerator during the
proeess of manufacture and assembly of the in-
ner casing, the insulating lning and the outer
casing to form the refrigerator eabinet.

A still further ebjeet of the invention is to
provide an improved eonstruction of household
refrigerator having a liquid cooling coil disposed
in heat exchange relation with the refrigerating
coil and in particular in heat exchange relation
with a predetermined portion of the refrigerator
coil whereby the contents of the liguid cooling

coil may be chilled to and maintained at a pre-

determined temperature.
And a final important object of the invention
" is to provide an improved hcushold refrigerator
having a liquid ceoling coil disposed in heat ex-
change relation with refrigerating coil thereof
and wherein the liguid dispensing outlet may be
selectively disposed either exteriorly of the re-
frigerator or within the food storage compart-
ment thereof.
These, together with various ancillary features
and objects of the invention which will later be-
come apparent as the following description pro-
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ceeds; ave attained by this deviee, preferred em-
bodiments of which. have been. illustrated by way
of example. only in. the accompanying: drawings,.
wherein:

Flgure Lisa perspecbwe view of one embodi~
ment of household refrigerator mcorporatmg the
principles of this invention, & portion of the side
thereaf bemg broken away to- disclese the manner
in whlch the convolutlons of the refrigerating
coil and: the 11qu1d cooling coil are nested together
and. secured. to the inner casing member of the
refmgera,tor .

Flgua'e 2isa perspectwe view of a refrlaera,tor
coil and a hquld eooling eoil; the: same being dlS-

2 closed as. nested together and: formmg a unit or

sub- assembly for mountmg upon the inner cas-
ing of a, refrlgerator during the course of as-
sembly of the:same;

Fxgure 3is a perspectwe view of cne of the

y channel members for supporting the convolutions:

of the: coils upon the inner casing member of the
refrlgerator

F}.gure 4 is a horizontal sectmnal view thraugh
the refrigerator illustrated in Figure. 1, d1sclosmg
the manner of posmomng the refrigerating and
liquid cooling coil assemblies therein, and indi-
cating the location of the liquid dispensing means
thereof

Figure 5 is a fragmentary vertical sectional
detail view throwgh a portion of the wall of the
refrigerator disclosing oxie manner of seeuring
the convolutions of the llquld and refrlgeratmg
coils £0 the inneér casing member of the refriger-
afer;

Flgure 6 is & view similar to Figure 5 but show-
ing a modified manner of sécuring the convolu-
tions of the two coils iti the refrigerator:

_Figu¥é 7 i 4 further modification similar to
Figure 5 but disclosifig a vibration cushioning
ridans for sileniéing auy rattling of a coil con-
vohifion.

Reférénée is now made more particularly to the
accompanying drawings, wherein like numerals
des1gnate similar parts. throughout the various
views. Indicatéd at 8 in Figiive 1 is a well known
and coiiventional form of household refrigerator,
which i§ providéed with hingéd doors {2 and 14
wheréby sepafate acééss may be attained to the
food Storage cohipartment and the freeze com-
partment of the refrlgerator

As indicated best in Figure 4, the cabinet of
the refrlgerator i mcludes an inner metal cas-
ing 16 and an outer metallic casing 18 which are
separately formed and during the course of as-
sembly are nested together with a heat insulat-
ing lining 20 therebetween, and are then perma-
nently united into a sealed assembly by inturn-
ing and overlapping end flanges 22 and 24 of the
inner and outer easings respectively and welding
or otherwise permanently uniting these flangeés,
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The cabinet thus formed has an open front
which is closed by the two doors 12 and {4 above
mentioned, it being understood that a partition
not shown, is horizontaily disposed in the cabinet
to divide the inferior of the same into a lower
food storage compartment and an upper freeze
compartment.

The door 12 is constructed similar to the walls
of the refrigerator {8, including an inner metal-
lic casing 26, an outer metallic casing 28, to-
gether with an insulating lining 38 therebetween,
this door being hinged to the cabinet 10 as at
32, and provided with a handle and latch mem-
ber 34.

The upper door 14 of the freeze compartment
is to be understood as being similarly construct-
ed being provided with the latching and handle
member 33. A suitable gaskeft member 37 sur-
rounds the opening of the doors to establish an
airtight seal hetween the doors and the refriger-
ator cabinet.

In further accordance with conventional de-
sign, this well known type of refrigerator is pro-
vided with a plurality of vertically spaced hori-
zontally positioned channel members 38, these
members being disposed on the sides and back
of the inner casing member {8 in the space be-
tween the inner and outer casing members. In
the conventional form of the household refrig-
erator illustrated, these channel members receive
therein the convolutions of the Freon or refrig-
erating coil. This coil consists of a conduit which
is folded upon itself to provide vertically spaced
horizontally extending convolutions, the end por-
tions of these convolutions being bent at right
angles to form a U-shaped assembly which is
indicated as an entirety in Figure 2 by the nu-
meral 48. The vertically spaced convolutions of
the coil 46 are indicated by the numeral 42 and
as shown in Figure 2 and Pigure 4 will extend
about and embrace side walls and back wall of
the inner casing member, throughout a predeter-
mined portion of the height thereof. Custom-
arily, the Freon or refrigerating coil 40 extends
throughout substantially the entire height of the
food storage compartment and at its upper end
is provided with a terminal portion 44 which may
be integrally or mechanically connected with the
refrigerating coil which surrounds the freeze unit.
The other end of the coil 48 as indicated at 48,
is connected to the refrigerating compressor of
the circulating refrigerant cooling system.

The improvement forming the substance of
this invention consists in providing a second coil,
indicated generally at the numeral 48 in Figure 2
and which is shaped similarly to the coil 48. The
second coil constitutes a liquid cooling coil and
likewise includes a plurality of vertically spaced
horizontally extending convolutions 50 which are
provided with terminal portions 52 which are
adapted to extend through the back wall at the
bottom of the refrigerator cabinet for connection
with any suitable source of liquid such as the
household water system or the like, soft drinks
or other liquor which it is desired to refrigerate,
while the other end of the cooling coil as indi-
cated at 54 extends laterally from the space be-
tween the inner and outer casing members and
through one of the casing walls and is provided
with a dispensing faucet or the like 56. As il-
lustrated in the drawings, the member 54 extends
through the outer casing member 8 so that the
faucet 56 is positioned exteriorly of the refrig-
erator whereby access may be had to the same
without the necessity for opening the door i2

4

thereof. However, it is to be understood and if is
preferred to provide a fitting of any suitable type
so that the faucet 56 may be selectively posi-
tioned on the exterior or on the interior of the
refrigerator, within the food storage chamber

. thereof, as preferred. Preferably the coil 48 is
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so proportioned that its convolutions may be
nested with those of the coil 480 as indicated
clearly in Figure 2, whereby the nested coils may
be assembled as a unit during the course of man-
ufacture of the refrigerator. When so assembled,
the inner coil, that is the liquid cooling coil 48
is nested within the convolutions of the refrig-
erating cool and in an intimate heat exchange
relation therewith, whereby the liquid within the
cooling coil will be chilled to the predetermined
temperature by heat exchange with the refrig-
erating coil 40.

It will be here noted that it is preferred to asso-
ciate the liquid cooling coil with the lower portion
only of the refrigerating coil, or at least with that
portion which is below the freeze chamber, in
order that the liguid within the cooling coil may
not be exposed to the danger of being frozen but
may be maintained at substantially the tempera-
ture prevailing within the food storage chamber.

Obviously, various means may be provided for
securing the two coil unit to the inner casing
member. A satisfactory embodiment for this -
purpose is disclosed in Figures 1, 3 and 6.

Here each of the channel members 38 is pro-
vided with parallel side walls 58 and 60, and with
2 bottom wall 62 extending therebetween. This
bottom wall 62 is welded or otherwise rigidly se-
cured to the inner casing member on that side
which is exposed fto the insulating lining 20 be-
tween the two casing members. The convolu-
tions 42 of the refrigerating coil 48, and which
are usually although not necessarily larger than
the convolutions 59 of the liquid cooling coil 48,
rest upon the bottom side wall 58 of the chan-
nel member 38, while the convolutions 50 of the
cooling coil 48 are disposed adjacent the upper
side wall 60. In order to retain these convolu-
tions in proper position, and at an evenly spaced
distance from each other, in order to maintain
a uniform heat exchange rate therebetween, any
desired fastening means are provided. ' Con-
veniently, these fastening means may take the
form of infegral lugs 64 formed upon the bottom
side wall 58 and 66 formed upon the upper side
wall 8. These lugs may be disposed in parallel
relation to each other, but are preferably inter-
digitated or staggered as shown in Figure 3. The
integral lugs are bent inwardly to partially em-
brace the adjacent convolutions, and thereby re-
tain these convolutions against the bottom of
the channel members 62 in fixed relation to
each other.

It is to be understood that instead of lugs ex-
tending from the side walls 58 and §0, the latter
may be provided with slots or cut away portions
to define tongues or fingers which may be bent
into convolution retaining position. Further,
separate fastening means could be provided for
securing the convolutions in position.

Alternatively, a separate channel member
could be provided for each convolution but each
of the side walls and back wall of the inner cas-
ing member, although the single channel mem-
ber is preferred as necessitating the assembly o
fewer parts. i

Alternatively, and in some instances prefer-
ably, the construction shown in Figure 7 would

75 be deemed more desirable, This construction is
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identical with that shown in Figure 6, except that
either or both of the convolutions 42 and 50 are
provided with cushioning or anti-rattling mem-
bers which may be in the form of sleeves com-
pletely surrounding the convolution, or any de-
sired pertion thereof, bushings or baskets which
surround the convolutions adjacent the lugs 62
and 716, or merely strips of rubber or other ma-
terial as desired. In any event, these anti~vibrat-
ing, cushioning members are intended to prevent
the objectionable noise occasioned by the rattling
by the convolutions against the channel mem-
bers, the inner casing member, their supporting
lugs, or upon each other under the vibration aris-
ing from the operation of the refrigerating com-
pressing system.

It is desired to point out that in the manu-
facture of this type of refrigerator, the inner cas-
ing member 1§ is first formed, the channel mem-
bers disposed in proper position and secured
thereto, the refrigerating coil unit is then ap-

plied to the channels and secured thereby to the

inner casing member, after which the insulating
lining is applied and the outer casing assembled

and sealed to form the refrigerator cabinet. This @

invention is particularly adapted to make use of
this present conventional method of assembly by
merely interposing the additional step of nest-
ing the cooling coil within the refrigerating coil
after the latter has been assembled in the chan-
nel members, after which the two coils are rigidly
secured or fastened and the process of assembly
completed as indicated apove. Thus, with a
minimum expense of labor, and a very minor ex-
pense of a single additional coil, the conventional
refrigerator may be economiecally modified dur-
ing its manufacture to incorporate therein the
facilities and conveniences of a liquid cooling sys-
tem. The refrigerator is thus widened in its
utility to provide a built in, compact, and long
lived means for continuously refrigerating a
liquid, whether water or soft drinks, in an eco-
nomical and satisfactory manner.

Attention is now directed to Figure 5 wherein
there is shown a further modified manner in
which . the nested coils may be secured to the in-
ner casing member. In this embodiment, a chan-
nel member, 68 is provided which is adapted to
snugly receive the convolution 42 of the refrigerat-

ing coil, either with or without the vibration °

cushioning member as desired. Any suitable
means such as the previously mentioned integral
lugs, 16 are provided for rigidly attaching and
securing the convolution within the channel
member. The adjacent convolution of the cool-
ing coil, 56, is secured by a separate bracket or
channel member 72 to the inner casing mem-
ber 16 in close, heat exchange relation with con-
volutions 48. The method of assembly is the
same as the other embodiments.

It is to be here noted that the vibration cush-
ioning member 65, illustrated in Figure 7 and
described above, may be equally employed in any
of the various modified means for supporting
the coil convolutions, but for simplicity of illus-
tration it has been indicated as a part only in
Figure 7. Moreover, with one or both convolu-
tions of the two coils provided with the vibra-
tion cushioning means, the coils may be brought
into contact or juxtaposition with each other in
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the interest of forming a more compact unit,
without danger of the vibration producing an
objectionable rattling in the inaccessible space
between the casing members of the refrigerating
cabinet.

It will be particularly noted that both the re-
frigerating coil and the cooling coil are embedded
within the insulating lining 20 in the interest of
compactness, and that there is no loss or leak-
age of heat into the cooling coil from the exte-
rior of the cabinet.

From the foregoing, the construction and op-
eration of the device will be readily understood
and further explanation is believed to be unnec-
essary. However, since numerous modifications
and changes in the construction, method of as-
sembly and mode of use will readily oceur to those
skilled in the art, after a consideration of the
foregoing specification and accompanying draw-
ings, it is not desired to limit the invention to the
exact construction shown and described, but all
suitable modifications and equivalents may be re-
stored to falling within the scope of the appended
claim. ’

Having described the
claimed as new is:

A refrigerator cabinet having walls comprising
inner and outer casings with a heat insulating
liner therebetween, food storage and freeze com-
partments in said cabinet, a cooling coil between
seid casings having vertically spaced horizontal
convelutions secured to the inner casing and po-
sitioned about a portion of said food storage com-
partment, said coil being connected to a refrig-
erating coil positioned about a portion of said
Ireeze compartment, means connected to said
cooling coil and said refrigerant coil for circulat-
ing a refrigerant therein, said cooling coil com-
prising a plurality of spaced convolutions, g lig-
uid cooling coil between said casings having a plu-
rality of spaced convolutions nested within con-
velutions of said cooling coil in heat exchange re-
lation therewith, channel members mounted upon
said inner casing between said casings, said cool-

invention, what is

' ing coil and said liquid cooling coil each having a

convoluton received in each channel member,
means for securing each convolution within its
channel member, said convolutions within a
channel member being disposed each adjacent a
side wall of the channel member, said last means
comprising lugs on each side wall partially em-~
bracing the convolution adjacent thereto for
maintaining said convolutions in said channel
member in spaced relation to each other, and lig-
uid inlet and liquid outlet means connected to
said liquid cooling coil.
ANDREW H. WEHR.
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