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This invention relates to certain improvements
in refrigerating apparatus; and the nature and
objects of the invention will be readily recoghized
and understood by those skilled in the arts in-
$ volved in the light of the following explanation
and  detailed description of the accompanying
‘drawing illustrating what I at present consider
to be the preferred embodiment or mechanical
expression of my invention from among various

10- other forms, arrangements, embodiments, combi-

nations and constructions of which the invention
is capable within the spirit and the scope thereof.
- .More particularly my present invention deals
with the utilization of solid carbon dioxide and

18 similar or equivalent characters of refrigerant, in

those types of refrigerating appartus such as
~employed to refrigerate car bodies and the like,
"and such as used in refrigerating a plurality of
refrigerating spaces or chambers from a single

- 20 or centralized location of the refrigerant, such for

example as presented by and found in the ar-
rangements of ice cream refrigerating and pre-
serving cabinets having a plurality of separate ice

cream refrigerating compartments or spaces
i which are to be refrigerated from a single or -

central source and location of .the refrigerant,
“such as solid carbon dioxide.

. 'With such types and arrangements of refrige-
rating apparatus where a refrigerant such as solid
30 carbon dioxide is used, it is highly desirable for
" efficient refrigeration and conservation of the ma-
terials, such as ice cream, to be refrigerated, that

the low or refrigerating temperature within the -

refrigerating compartments or spaces be kept at
35 an-even and equal temperature, and within as
near as possible to approximately one degree (1°)
of temperature to the desired or required cold or
refrigerating temperature at which the refrigerat-
ing compartments are to be maintained. Here-
40 tofore, it has been found in practice exceedingly
difficult to secure and maintain such conditions,
due to the fact that the refrigerant used, such as
solid carbon dioxide, to generate the refrigerating
and cooling effect is not stable under normal con-
45 ditions of pressure and temperature, and the rate
of evaporation or sublimation thereof increases as
the difference betwen the refrigerant temperatire
and the surrounding temperature increases.

My present invention holds as one of its main
50 aims the provision of an arrangement of refrig-
_ erating apparatus in which the desired conditions
- of even and equal temperature in the refrigerating

chambers is obtained by and from the efficient

utilization of the refrigerating effect of the solid

55 ca.rbo:n dioxide refrigerant and the cold gases

\

(CL 62--91.5)

evolved from its sublimation, and by the efficient
distribution of the refrigeration equally through-
out the refrigerating chambers or spaces, through
the medium of a non-freezing or low freezing point
liquid for transferring the cold from the solid car-
bon dioxide to the refrigerating chambers.’

A further feature and object of the invention
is found in the design and arrangement of a re-~
frigerating apparatus for utilizing and practicing
the foregoing characeristics of the invention and

" for securing the highly efficient refrigerating re-
sults therefrom, which apparatus is of & com-~
pact and efficient design and construction.

With the foregoing general objects and results
in view, as well as certain others which will be
readily recognized and apparent from the follow-
ing explanation, the invention consists in certain,
novel features in design and in combination and
arrangement of parts and elements thereof, as
will be more fully and particularly referred to
and specified hereinafter.

Referring to. the accompanying drawing in

which similar reference characters refer to cor-
responding parts throughout the several figures
thereof:

" Fig. 1is a view, more or less diagrammatical, in
vertical longitudinal section through an ice cream
refrigerating cabinet embodying features of the
invention.

Fig. 2 is a view, more or less diagrammatical,
in horizontal section through the cabinet of
Fig. 1. '

I have selected as an example of a possible em-_
bodiment and expression of my invention, and
have_disclosed in the accompanying drawing, a
refrigerating apparatus of the so-called ice cream
refrigerating cabinet type in which a plurality
of separate ice cream refrigerating compartments
or chambers are refrigerated from a refrigerant
such as carbon dioxide, disposed at a central loca~-
tion with respect to the refrigerating compart-
ments within the cabinet. This example, how-
ever, is not intended by way of limitation to the
tybe of refrigerating apparatus. disclosed, but the
invention is to be considered as and does include
the incorporation of the broad principles and fea-

tures thereof as exemplified by the embodiment .

shown, in other types of refrigerating apparatus

for various uses in which a refrigerant such as-

"carbon dioxide is employed for refrlgerating a
plurality of chambers or spaces.

In the illustrated embodiment, referring to the

accompanying drawing, a cabinet or container 10

. is diagrammatically disclosed as including a cen-

tral compartment or refrigerant receiving space
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i1 therein opening through the top of the cabinet,
and the separate ice cream receiving and refrig-

erating compartments 12 therein spaced from op-_

posite sides of the refrigerant compartment 10
and opening through the top or upper side of the
cabinet. ‘The interior of the cabinet is provided
with the insulating material or suitable insulat-
ing construction {4 which surrounds and ex-
tends between compartments {1 and {2, and also
between the compartments and the side and bot-
tom walls of the cabinet, as diagrammatically
shown in the drawing. The upper side of the
cabinet 10 above the open upper ends of the com-
partments (1 and 12, is open for access there-
through to the compartments, as well as to pro-
vide a space within the cabinet above the com-
partment upper ends (see Fig. 1). A removable
and well insulated cover or lid 1% is provided for
normally closing the open upper side or top of
the cabinet, and it is to be here noted referring to
Fig. 1 of the drawing, that cover i5 when in clos-
.ing position on the cabinet forms a joint 16 there-
around with the engaged surfaces of the cabinet
which is such as to permit passage and escape
of carbon dioxide gas therethrough, for a pur-
_bose to be described and explained hereinafter.
The solid carbon dioxide or refrigerant receiv-
ing chamber or space {1 in cabinet 10, is formed
in the present example by a double walled, open
top container 11, preferably formed of galvanized
iron or other suitable metal, the double walls of
which provide a reservoir that is substantially
filled with a non-freezing or low freezing point
liquid 18, as a brihe or other suitable solution,
such for example as acetone, acetate and the
like. The brine solution §8 between the double
walls of container 17 is cooled by the solid carbon
dioxide when placed in compartment I through
direct transmission where the carbon dioxide is in
contact with the metal wails of container 17, as
by resting in direct contact with the inner bot-
tom wall. On the contrary if the bottom of the
container 17 is covered with an insulating materi-
al mat, such as a plate of wood 19 diagrammati-
cally illustrated in Fig. 1, so that direct contact of
the solid carbon dioxide with the metal bottom
of the container is prevented, the brine solution
18 is then not so intensively or effectively cooled.
By having the insulating member removable, and
by providing a plurality thereof so as to vary the
thickness of insulating material used in the con-
tainer 11, the effective regulation of the brine
cooling and refrigeration throughout the entire
apparatus is obtained. The upper, open end of
the solid carbon dioxide container !7 is normally
closed by a,removable cover 20, which rests upon
the upper edges of the container, but permits of
escape of gas through the joints 21, from the
compartment (1, as solid carbon dioxide sublimes

A and evaporates in the compartment. -

Each of the refrigerating compartments 12 is
of a greater depth or length than the depth of
refrigerant container 11, in the specific example
hereof although the invention is not essentially
so limited, and each is formed by & container 22
of iron or other metal or material of good heat
conductivity. At the side of each container 22
opposite container {7, a reservoir 23 is formed
and provided to a depth from the upper end
thereof substantially equal to the depth of con-
tainer (1, and such reservoir 23-is filled with a
non-freezing or low freezing point solution or liq-
uid such as fills the reservoir of the refrigerant
container (1. The upper end of each reservoir
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23 is connected and placed. in communication
with the upper portion of the reservoir for con-
tainer {1, by the pipes 24, and the lower end or
bottom of each reservoir 23 is connected and
placed in communication with the lower or bot-
tom portion of container {1 reservoir by the
pipes 25, as will be clear by reference to Fig. 1
of the drawing. Thus, provision is made for cir-
culation of the non-freezing or low freezing point
liquid, such as a brine solution {8 from the lower
ends of refrigerant container 17 reservoir to the
lower ends of the refrigerating chamber reser-
voirs 23 through pipes 25, and back to the upper
ends of container 17 reservoir from the upper
ends of reservoirs 23, by the pipes 24.

Within each refrigerating compartment 12, a
carbon dioxide gas flue or passage 26 is formed
vertically extending along the inner side walls of
the containers 22, by the provision of a vertical

wall 27 in each container extending completely -

thereacross adjacent but spaced from the inner
side wall thereof and. terminating at its lower
end spaced above the bottom wall of the con-
tainer.  The upper ends of walls 27 extend up-

wardly a distance above the upper open ends of :

containers 22, and within the space in the cabi-
net above the compartments 12, but terminating
short of and spaced from the cabinet cover or lid
15, all as clearly shown in Fig. 1 of the drawing.

In operation and use of the refrigerating cabi-
net 10, the refrigerant compartment f{l is sup-
plied with a quantity of solid carbon dioxide and
closed by the cover or closure 20. The ice cream
in suitable cans or receptacles (not shown) or any

other material to be refrigerated and conserved, 3

is placed in a compartment or compartments 12,
after which the cabinet cover or lid 15 is placed
on the cabinet in closing position. The solid car-
bon dioxide (not shown) in compartment {{ ab-
sorbs heat from the brine 18 in the container 17
reservoir through the heat conducting walls
thereof and intensively cools and lowers the tem-
perature of the brine 18. The brine in container
17 reservoir is of course at a much lower temper-
ature than the brine in reservoirs 23 which is
warmed or has its temperature raised by the
heat absorbed from compartments 12 which are
cooled thereby, and hence a phenomena similar
to a thermal syphon is established, and a con-
tinuous circulation of colder brine which is more
dense flows through lower pipes 25 to and dis-
places the warmer and higher density brine in the
lower ends of reservoirs 23, where it-is warmed
in proportion as it cools compartments {2, and

flows through upper pipes 24 back to container -

{1 reserveir, in which it is again cooled by the
solid carbon dioxide in compartment 1.

The velocity of this brine circulation is de-
pendent upon the differences in temperature
which produces a density differential at different
points in and along the path of circulation. The
velocity of the circulation is also dependent upon
the resistance in the pipes 24 and 25, and hence
this velocity and the rate of refrigeration of com-
partments 12 is readily controlled and regulated

- by placing variable orifices, control valves and
- the like in the circulation pipes 24 and 25, which

control is contemplated by and included within
the scope of my invention. Different tempera-

tures can be produced and maintained in the i

separate compartments of the apparatus, such
temperatures being directly dependent upon-the
cross sectional areas of the pipes through which

the brine flows to such compartments. A non-’

freezing or low freezing point solution, such as the
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" relation’ with said refrigerant container, a low

brine hereof, is chosen having a high specific
heat, so that refrigeration transmission thereby
is very high, and further so that the variation
of temperature resulting from recharging with
refrigerating materials are to a certain degree
equalized.

As the solid carbon dioxide with which refrig-

erant compartment {| is charged, evaporates or
sublimes, the carbon dioxide gas evolved escapes
from compartment {1 through the spaces in thz
joints 2{ between cover 20 and container (1, into
the space in the cabinet 10 below cabinet cover
5. This gas being cold and having a high density
drops and flows downwardly into and through
flues or passages 26 into and collects at the lower
ends of compartments 12, but as it warms up in
compartments {2 the gas rises and dissipates its

thermal energy and finally escapes to atmosphere -

through the joints 16 between the cabinet and its
lid or cover 15. Thus, the cold carbon dioxide
gas has a circulation through the refrigerating
compartments and the cabinet, such as to have
a general cooling effect on the entire refrigerat-
ing apparatus. .

The invention as above described thus insures

even and equal refrigerating temperatures in the
several independent refrigerating compartments
by the circulation of the non-freezing and low
freezing point solution cooled by the refrigerant,
to the refrigerating chambers, and the mainte-
nance of the desired temperatures in such com-
partments, all while assisting the refrigerating
effect by a circulation of the cold refrigerant
gases through the refrigerating compartments.
Obviously, the broad principles and features of
the invention are equally applicable to embodi-~
ment in various kinds and types of refrigerating
apparatus for the efficient utilization of the re-
frigerating effects of refrigerants such as solid

carbon dioxide and the equal distribution of re-.

frigeration to a refrigerating compartment or
compartments.

It is also evident that various other modifica-
tions, variations, substitutions, eliminations and
additions might be resorted to without depart-
ing from the spirit and scope of my invention,
and hence I do not wish to limit myself in all re-
spects to the exact and specific disclosures hereof.

Desiring to protect my invention in the broad-
est manner legally possible, what I claim, is:

1. In refrigerating apparatus of the type uti-
lizing solid carbon dioxide as a refrigerant, in
combination,; a solid carbon dioxide receiving con-
tainer, a refrigerating container, said receiving
container thermally.insulated from the refriger-
ating container, a low freezing point liquid in
thermal relation with said containers for ther-
mosyphonic circulationn of the liquid cooled by
sublimation- of solid carbon dioxide in the re-
frigerant container to the refrigerating contain-
er, and of the warmer liquid from the refrigerat-
ing container back to cooling thermal-relation
with. the refrigerant container, and means for
directing the cold carbon dioxide gas of subli-
mation from the refrigerant container through
the refrigerating container. :

2. In refrigerating apparatus of the type uti-
lizing solid carbon dioxide as a refrigerant, a heat
insulated cabinet structvre;, a refrigerant con-
tainer of heat conducting material within said
cabinet for receiving solid carbon dioxide, said
container having an open top and a removable
closure therefor, a refrigerating container of heat
conducting material within the cabinet, a low
freezing point fluid reservoir in good thermal

3

freezing point fluid reservoir in good thermal re-
lation  with said refrigerating container, con-

duits connecting and placing said reservoirs in -

communication for thermosyphonic circulation
of fluid therethrough, the refrigerant container
providing an outlet for carbon dioxide gas there-
from into the cabinet above said refrigerating
container, and means for directing the carbon
cioxide gas downwardly through the refrigerat-
ing container.

3. In refrigerating apparatus of the type uti-
lizing solid carbon dioxide as a..refrigerant, a

‘heat insulated cabinet structure having an open

upper side normally closed by a removable cover,
a refrigerant container in said cabinet having an
open upper end normally closed by a removable
cover, said refrigerant container formed of heat
conducting material, a low freezing point fluid

reservoir in good thermal relation with said con- :

tainer, a refrigerating container of heat con-
ducting material within said cabinet having its
upper end opening into the cabinet space be-
neath the cabinet cover, a low freezing point fluid
reservoir in good thermal relation with said re-

frigerating container, the reservoirs of said re- -

frigerant and refrigerating containers connected
and in inter-communication for thermosyphonic
circulation of fuid therebetween, said refrigerant

container providing for escape of carbon dioxide

gas thereirom into the cabinet space above the
refrigerating containers, and means for causing
circulation of the carbon' dioxide gas downward-
Iy and then upwardly through the refrigerating
container, the cabinet structure providing for
escape of gas therethrough from the refrigerat-
ing container to atmosphere. '

4. In the-art of refrigerating by the utiliza-
tion of solid carbon dioxide as a refrigerant, those
steps consisting in cooling a low freezing point
fluid by placing solid carbon dioxide in heat ex-
change relation therewith, causing thermosy-
phonic circulation of the cooled fluid to and pass-~
ing the same in heat exchanging relation with
a space to be refrigerated at a point thermally
insulated and remote from the solid carbon di-
oxide, and simultaneously passing the cold car-
bon dioxide gas evolved by the sublimation of the
solid carbon dioxide, through the space‘to be re-
frigerated. T

5.-In the art of refrigeration by tHe utilization
of solid carbon dioxide as a refrigerant; those
steps which include cooling a low freezing point
fiuid by placing solid carbon dioxide in heat ex-
change relation 'therewith, causing thermosy-

- phonic circulation of the cooled fluid in that ex-,

changing relation with a space to be refrigerated

that is thermally insulated from the solid carbon -

dioxide, and conducting the cold carbon dioxide
gas evolved by the sublimation of the solid carbon
dioxide to the space to be refrigerated in heat
exchanging relation therewith. '

6. In a refrigerating system of the type utiliz~
ing solid carbon dioxide as a refrigerant, a cham-
ber for receiving solid carbon dioxide, a cham-
ber to be refrigerated thermally insulated from
said receiving chamber, a low freezing point fluid
in heat exchange relation with said chambers for
thermosyphonic circulation of the fluid between
the chambers by sublimation of solid carbon di-
cxide in the receiving chamber, and means for
conducting the cold carbon dioxide gas of sub-
limation from the receiving chamber to and in
heat exchange relation with the chamber to be
refrigerated,
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7. In refrigerating apparatus of the type uti-
lizing solid carbon dioxide as a refrigerant, a nor-
mally closed heat insulated structure providing a
space therewithin, a refrigerant container of heat

8 conducting material within the space in said
structure, said container having a removable top
closure, a low freezing point fluid reservoir in
thermal relation with said refrigerant container,

- & refrigerating chamber within the space in said
10 heat insulated struecture, said refrigerant, con-
tainer and reservoir thermally insulated from the
refrigerating container, a low freezing point fluid
reservoir in-thermal relation with said refrigerat-

ing chamber, said reservoirs in communication

15 for thermosyphonic circulation of fluid there-
between, the refrigerant container providing an
outlet for carbon dioxide gas of sublimation

x

therefrom, and means for conducting such gas-

from the container into heat exchange relation
20 with the refrigerating container.

8. In the art of refrigerating by the utilization
of a solidified gas refrigerant, the steps of; cool-
ing a low freezing point liquid by placing a solid-
ified gas refrigerant in heat exchange relation
therewith; circulating the cooled liquid in heat
exchanging relation with a space to be refriger-
ated that is thermally insulated from the re-
frigerant; and circulating the cold gases evolved
by the evaporation of the solidified gas refriger-
&9 ant in heat exchange relation with the space to
be refrigerated.

9. The combination in refrigerating apparatus
of the type utilizing a solidified gas as a refrig-
erant, of a solidified gas receiving container hav-
ing a heat conducting material wall and pro-
vided with an outlet for evaporation gases, a
low freezing point liquid reservoir in good ther-
mal relation with the heat conducting wall of
said container, a refrigerating container having a,
49 heat conducting wall, a low freezing point. liquid

reservoir in good thermal relation with the heat

conducting wall of said refrigerating container,
conduits placing said reservoirs in communica-
tion for circulation of low freezing point liquid
45 therebetween, a body of low freezing point lig-
uid in said reservoirs and conduits with the
level of the liquid maintained above the highest
points of communication between the reservoirs
and saild conduits; with means for controlling
50 transfer of heat from the liquid in the refriger-

-ant container reservoir to a solidified gas in the

refrigerant container to maintain the tempera-

ture of the liquid at a point to prevent stoppage
of liquid flow between the reservoirs by freez-
55 ing of the liquid.

10. In refrigerating apparatus adapted to uti-
lize a solidified gas refrigerant, g refrigerant con-
taining structure including a wall of heat con-
ducting material adapted for heat transfer rela-

'
Wt
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tion with a charge of refrigerant in said struc-
ture, said refrigerant containing structure hav-
ing an opening for charging the structure with
refrigerant and a removable closure for said open-
ing, a body of low freezing point liquid in heat
transfer relation with the heat conducting ma-
terial wall of said refrigerant containing struc-
ture, and means for controlling and maintain-
ing a desired rate of heat transfer from the body
of low freezing point liquid through said heat
conducting wall to the refrigerant, including a
plate member of predetermined heat insulating
characteristics removably interposed between said
heat conducting wall and a charge of refrigerant
in the containing structure to variably control
the temperature of the body of low freezing point
liquid by removing or interposing said heat in-
sulating plate member from and to position be-
tween such wall and the refrigerant.

11. In refrigerating apparatus, a thermally in-
sulated cabinet structure, a refrigerant contain-
er of heat conducting material within said cabi-
net for receiving a solidified gas refrigerant, said
container thermally insulated and having an
open end normally closed by a removable closure,
a refrigerating container within the cabinet sep-
arate and thermally insulated from the refriger-
ant container, separate low freezing point fluid
reservoirs sealed from but in heat exchange re-
lation with said refrigerant container and said
refrigerating container, respectively, means plac-
ing said reservoirs in communication to form a
closed fluid circulating system, and a low freez-
ing point fluid substantially filling said circu-
lating system for circulation in heat exchanging
relation between the refrigerating container and
a refrigerant in the refrigerant container.

12. In refrigerating apparatus, a thermally in-
sulated cabinet structure, a refrigerant container
including a wall of heat conducting material for
receiving a solidified gas refrigerant, said con-
tainer thermally insulated and providing for
escape of refrigerant gas therefrom, a refrig-
erating container within the cabinet separate and
thermally insulated from the refrigerant contain-
er, 2 low freezing point fluid circulating system
in thermal relation with and between the refrig-
erant container and the refrigerating container,
said system including a reservoir in thermal re-
lation with the heat conducting wall of the re-
frigerant container, a reserwoir in thermal re-
lation with the refrigerating container, fluid con-
duits placing said reservoirs in communication for
circulation of fluid therebetween, and said sys-
tem substantially filled with ‘s low freezing point
non-volatile fluid for circulation thereof to trans-
fer heat from the refrigerating container to the
refrigerant in the refrigerant container.

ERNEST DU BOIS.
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