Aug. 25, 1936. J G KING | 2,052,407

REFRIGERATING APPARATUS .

Filed Dec. 2, 1931 2 Sheets-Sheet 1
S0 s2 745' St ' : ‘ 82.
— [[ / ,8¢ LI Sq‘ Ifeq 1.1 ?qll\ 47 .I-Q 37
4327%?%7”7q§§\’ ¢ fg:, .
//"'7,,\\\ o — , v ya
27 > Tinnim \ —_ % B i
ANy : —P : A
”
‘ | f |
g | 8¢ |
] !
& ' Y4 M ._L_;w—r
p ‘ 4/ l 7% 7#
) ! , I
(! D
R E LT
[ =0 ‘ 7S 1
Z e
€3 s V4 =7

(&m[lilllﬂ”lilllll llﬁ”l (TLTLTR ST ””I”ﬂﬂlﬂﬂﬂﬂ”/II/Ilﬂ'ﬂﬁq{/ﬂﬂ””llﬂl’”llﬂ#ﬂll’ :
= 4// '

A AR AN R R AR SRR Y

17| 1 : ‘ s

—

NRO

17 el 74 81 o) INVENTOR |

ATTORNEYS




Aug. 25, 1936. ' J. G KING 2,052,407
REFRIGERATING APPARATUS
Filed Dec. 2, 1931 2 Sheets-Sheet 2

N\
L




Patented Aug. 25, 1936

UNITED STATES

2,052,407

| P'AVVTEN_T OFFICE

2,052,407
REFRIGERATING APPARATUS

Jesse G. King, Dayton, Ohio, assignor, by mesne
assignments, to General Motors Corporation; a
corporation of Delaware

Application December 2, 1931, Serial No. 578,531

" 8 Claims.

This invention relates to refrigerating appara-
tus, and particularly to refrigerated cabinets and
the arrangement of refrlgerating apparatus
therein.

& 'The objects of my mvention are to provide a
refrigerated cabinet having incorporated therein
an improved low side unit. More particularly, the
objects of my invention include an improved low
side unit so constructed and arranged that several

10 individual units may be assembled together to
form a multi-unit cabinet. .

_A further object of my invention is to provide
an improved arrangement of cooling coils, at
Jeast a part of the coils being imbedded in a eryo-

15 hydrate or other hold over solution as.fully de-.

scribed hereinafter.

Further objects and advantages of the present
invention will be apparent ‘rom the following
description, reference being had to the accom-

20 panying drawings, wherein a preferred form of

the present invention is clearly shown.
In the drawings: - . :
Fig. 1 is a vertical sectional view taken through
an ice cream cabinet embodying features of my
25 Invention;

Fig. 2 is a horizontal section taken on the line .

22 of Fig. 1; and
Fig. 3 is a diagrammatic view Sh0wlng the ar-
rangement of the cooling coils within the ice
306 cream cabinet.

: For the purpose of illustrating my inventlon. ;
have shown an ice cream cabinet generally desig-
nated by the reference numeral 10. This cabi-
net is shown for illustrative purposes as.composed

85 of an angle iron frame construction including the

" longitudinally extending bottom angle irons {1
the cross angle irons 12 connected together at
their corners to forim a lower angle iron unit.

. Near the top of the.cabinet cross angle irons 13,

- 40 parallel with the angle irons 12, are provided and

i these angle irons are likewise connected at their
corners to longitudinally extending iroms, not -

shown on the drawings but similar and parallel
to the angle irons {1, Upright angle irons {6 are

45 provided connecting the lower ahgle iron unit-
. with the upper angle iron unit to complete the -

frame structure. .
Supported upon the lower angle iron unﬁf\and

specifically upon the angle irons 11 and 12 is a -

. 50 wood bottom member 17 on which member are
supported slabs of insulating material including

‘the bottom slab {9, the two upright end slabs

20, and the side slabs 21 and 22. The upright
; insulating slabs extend upwardly flush with the
58 upper sun'.ace of angle Irons i3.

Lo
>

(CL 62—95)

Supported on the top angle iron unit is the
top wall structure generally designated by the
reference character 35. This top wall structure
includes the wood member 36 directly carried
by the top angle iron unit and the wood frame &
member 87 extending around the perimeter of the
top wall. The top wall structure is provided with

~openings 38, in this particular embodiment four
openings, permitting access to the interior of
the cabinet. _

Located within the cabinet {8 and supported
on the lower insulating slab {8 are two tank as-
semblies indicated by the reference character 39.
Both these tank assemblies are identical in con-
struction and for this reason only one of them 18
will be specifically described. REach tank as-
sembly is composed of a tank 40 provided on two
oppositely disposed sides with containers §i,
formed by the plates 44. These tank assemblies
may be formed by welding to the outer sides
of the tank 40 the preformed sheet metal plates
indicated at 44. As an alternative construction,
the tank assemblies may be made in the manner
shown; that is, by overlapping the edges of the
bottom and sides of the tank and the plates 44
and soldering the joint so formed in the usual
manner, ' :

Each tank #i is rectangular in shape and has
formed in its top-wall flanged openings -aligned
with the openings 38 in the top wall structure
“and sleeves 43 secured fo the said flanges, extend
upwardly into the said openings 38. Each open-
ing 38 is formed by an annular member 45 com-
posed of some non-conducting materigl, such as ‘
fiber board, or non-hydroscoplc, non-conducting 35
material, such as Bakelite or the like. . The annu-
lar members 45 are insertable info said openings:
and extend from the upper surface of the top
wall structure to a point below the top of the
sleeves 43. A metal plate 46 is supported on the
ledges 41 formed in the wood member 36, the
plate 48 being provided with openings through -
which the sleeves 43 pass and in which they fit
snugly. Thus, the plate 46 effectively separates
the lower portion of the cabinet from the upper
portion thereof. Above the plate 48 and sur-
rounding the annular members 45 is provided in-
sulating material indicated at 49,

‘A metal plate 50 provided with flanged open-
ings corresponding with the openings 38 extends
across the top of the cabinet 10, the flanges 52
-extending: down into the openings 38 as shown.
‘An annular flexible gasket member B4 is pro-
'vided for each opening 38 and a closure member
88, resting on sald gaskets, closes each opening. 56
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The exterior of the cabinet is provided with

‘metal side panels indicated at 60 secured in po-

sition in any suitable manner. For instance, they
may be provided with the inwardly directed
flanges 61 extending into the slots 62 formed in
the members 37 and may be secured to the upper(
and lower angle iron units by means of screws or
the like. Corner finishing strip members 63 may
likewise be’ provided. The top of the cabinet is
shown as covered with a metal plate provided
with openings registering with the openings 38

and provided with down turned edges overlapping

the end members 31.

The tank assemblies 39 are cooled in a2 novel
meanner by means of an arrangement of expan-
sion coils. For example, an expansion coil is
formed with four serially connecied sections, each
section being disposed on one side of the tank
40. Two of these sections are located within the
containers &1 for a purpose hereinafter described.

. This arrangement of expansion coils is more
clearly disclosed in Fig. 3 wherein the four sec-
tions of the expansion coil have been shown in a
single plane. For example, refrigerant which is
compressed into the condenser 70 by means of
the compressor Tl driven by the motor 12 and.
controlled by means of the thermostat 73, is
collected in liquid form in the receiver 15. From

the receiver 15 the liquid refrigerant passes

through the expansion valve 16 to the fop of the
first section 771 located within one of the con-
tainers 41, From-the bottom of the section 11,
the refrigerant passes in series upwardly through
the section 719, thence downwardly through the
section 80 located in the other of the containers
41 and finally upwardly through the section 81.
From the section 81 the refrigerant is withdrawn
in gaseous form by the compressor to be again
compressed into the condenser 10.

The containers 41 are ‘adapied. to contain a
hold over solution and particularly a solution of
substantially cryohydrate proportions to which
has been added a_salt or other solute capable of
preventing the complete solidification of the hold

over solution until a rather low temperature has

been reached. An example of such a solution is
as follows:

Percent
KC1 - 15
BaCla ——— . : : 5
NaCl _ y - . . 5
Hi0 5

The tanks 41 are provided with filling openings
82. The tanks 4/ are also completely sealed to
prevent the condensation of moisture on the cold
surfaces thereof by means of hydrolene, or other
asphaltic material, adapted to filll the various
spaces indicated by the reference character 84.
By means of this asphaltic material, the con-
densation of moisture on the exterior surface of
the tanks is prevented.

It should be noted that In the construction
shown in Figs. 1 and 2 there are two tank as-
semblies 39. The inlet and outlet of each tank
assembly is so arranged that they may be con-
nected to the outlet and inlet respectively to a
second tank assembly. In this manner if a larger
size refrigerated ice cream cabinet is desired, a
plurality of individually formed tank assemblies
may be conuected in series as shown: in Figs. 1
and 2. If, on the other hand, a single tank as-
sembly is desired, then its inlet and outlet will
be connected directly to the refrigerating appara-
tus “as indicated in Fig. 3. In the construction

- of sald tank, each container having therein a
‘hold over solution and each containing one of
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shown, the expansion valve 18 is arranged within
the insulating material 21 by removing a section
thereof. In this manner the expansion valve is
conveniently -located so that it may be reached
from the outside of the cabinet without disturb- ‘5
ing the remaining parts of the apparatus and, at

_the same time, it does not occupy sany of

the space otherwise available for refrigerating
purposes.

In the modification shown in Figs. 1 and 2, re- 10
ceptacles 88 are shown located within the tank
assemblies 88. These receptacles are designed for
ice cream or other food products to be refriger-
ated.

As pointed out -above, the coils 78, 78, 83, and 18
81 are arranged outside of the tanks #£ and in
direct contact with the walls thereof. Coils T8
and 80 are located within the cryohydrate solu-

.tlons and are adapted to maintain this solu-

tion in solid form during normal operation of 20
the epparatus. Shouid the apparatus, for any
resson, become inoperative for any length of time,
the tanks will be maintained cold by the melt-
ing of the cryohydrate sciutions. The cooling
coils and the cryohydrate tanks. are sealed by the 25
asphaltic material and as little of this asphaltic
material is used as possible since it is used for -
sealing purposes only.. <

Another advantage of my novel arrangement
of coils is that different temperatures may be 30
maintained with the two tanks. For example,
by adjusting the expansion valve 16 so as to
operate at a lower back pressure more liquid
refrigerant will evaporate within the right hand
tank assembly than in the left hand tank assembly
and consequently a lower temperature will be
obtained in the first named tank assembly.

While the form of embodiment of the invention
as herein disclosed, constitutes & preferred form,
it is to be understood that other forms might be
adopted, all coming within the scope of the claims
which follow.

‘What is claimed is as follows:

1. An ice cream cabinet constructlon includ~
ing Insulated walls forming a compartment, &
tank within said compartment, said tank beinz
provided with containers formed on oppositely

'40

‘disposed walls thereof, an expansion coil for cool-
. ing said tank, sald expansion coll including serial-
1y connected séctions, one for each vertical wall

of said tank, each container enclosing one of
said sections.

2. An jce cream cabinet construction includ-
ing insulated walls forming a compartment, a
tank within said compartment, said tank being
provided with containers formed on oppositely
disposed walls thereof, an expansion coil for cool-
ing said tank, said expansion cofl including serisl-
ly connected sections, one for each vertical wall

sald sections.

3. An ice cream cabinet construction including
insulated walls forming a compartment, a plural-
ity of individually formed tanks in salid com-
partment, each tank having containers formed
on oppositely disposed walls thereof, an expansion
coil for cooling sald tanks, said expansion coil .
including serially connected sections, one section 70
for each vertical wall of said tanks, each container .
enclosing one of sald sections.

4. A low side unit for refrigerated cabinets in-
cluding a tank, an expansion coil including a
plurality of serially connected sections, one for 7§
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each vertical wall of said tank, contnlnera formed
on oppositely disposed walls of sald tank, each
container having enclosed therein: one of said
sections.

5. A low side unit for refrlgersted cablnets
including & tank, an-expansion coil including a
plurality of serially connected : sectlons, one for
each vertical wall of sald tank, containers formed
on oppositely disposed walls of said tank, each
container having enclosed therein one of ‘said
gections, said tank being so constructed and ar-
ranged -that the inlet and outlet to said expan-
sion coil coincides with the outlet and inlet of a
similar tank whereby two or more of said tanks
may be connected in series. . .

6. An ice cream cabinet comprising a tank for
receiving ice cream receptacles; said tank having

an expansion coil in direct contact with its walls

comprising an initial downwardly extending por-
tion followed by an upwardly extending portion,
another downwardly extending portion and a
final upwardly extending portion, means for sup-
plying liquid refrigerant to the initial downwardly
extending portion and withdrawing vaporized re-
frigerant from the final upwardly extending por-
tion, and insulated walls for the cabinet enclos-
ing the tank,

7. A cabinet including a container enclodnz a
cold storage space, a congealing solution in heat
exchange relation with sald container, an expan-
slon coil for cooling said container, said expan-
slon coll having an initial downwardly extending

portion in heat exchange relation with said con-

gealing solution and an upwardly extending por-
tion in heat exchange relation with the cold
storage space, means for circulating refrigerant
first through the downwardly extending portion
and then through the upwardly extending portion
of the coil, and insulated walls enclosing said
container.

8. A cabinet including a container enclosing a

storage space to be cooled, & space adapted to.

contain a congealing solution in heat exchange
relation with said container, a refrigerant ex-
pansion conduit for cooling said container, said
expansion conduit having an initial portion ex-
tending in heat exchange relation with one of
said spaces and another portion extending in heat
exchange relation -with' the other of said spaces,
means for circulating refrigerant first through

_ the initial portion then through the said another

3

15/

20

portion of the refrigerant expansion conduit, 2

and insulated walls surrounding said container.
JESSE G. KING.




