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My ‘present invention
and methods set forth in my application
Serial No. 116,103, filed June 15, 1926, of
which this case is a continuation in part.

Both cases relate to refrigerators of the

relates to apparatus

type adapted to employ very intense refriger-’

ants, particularly solid carbon dioxide, made
either by freezing the liquid directly to solid

blocs, or by expanding the liquid to so-called

snow, which is then compressed into blocks,

It is applicable to refrigerators having
side doors, as in ordinary household refriger-
ators, but certain features are of more gen-
eral applicability and will be found usefyl in
cold storage plants, refrigerating cars, trucks,
and the like. .

In both cases, the objdct is to utilize cer-
tain unique qualities or factors peculiar to
the solid carbon dioxide, as for instance :—

Solid carbon dioxide sublimates directly
to gas, without any ¢ntermediate liquid state
at a temperature approximately 110° F. be-
low zero although varying conditions may
cause it to vary within wide limits above and
below this temperature. The resulting car-
bon dioxide gas is very heavy because of its
low temperature and also because of its great
molecular weight as compared with air.
Even at the same normal temperature carbon
dioxide gas is much heavier than air, and it
is & much better heat insulator.

Because of the greater weight of the gas,
it results that when the sublimation of the
solid carbon dioxide takes place at atmos-
pheric Eressure‘, in a container having open-
ings at both top and bottom, the gas will tend

to drain off by gravity through the lower

opening and the atmosphere having access

to the container through the upper opening,
will tend to drain in at the top of the con-
tainer, :
An important factor is that when dis-
charged through passages in protective or
heat_absorbing relation to the refrigerator
space, th. gas will tend to carry along with
penetrates through the walls
of the passage. Thus a substantia] amount
of this heat may be carried away and dis-
charged outside the refrigerator, either by

leaking out through the refrigerated space or
by direct outside outlet from the passage.

Under some conditions, it is undesirable to
have the interior of the refrigerated space
filled with the sublimed CO, gas or in some
cases even to have a small percentage of CQ,
gas in the atmosphere within the refriger-
ated space, as for example, in those casesg
when men must enter or work in the refrig-
erated space. - S

In this present application the purposes in
view include efficient utilization of the hest
absorbing value of the solid carbon dioxide;
the high heat insulating value of said gas;
and the heat purging value of the CQ, gas;
while still keeping the gas out of the atmos-
phere of the refrigerated space.

Preferably, the carbon dioxide refriger-
ant is in a compartment in the top of the re-
frigerator, whence the heavy gas flows down-
ward in an interspace between the walls of
a suitable conduit to a bottom space through
which the gas flows laterally to and up
through passages betwen the outer refriger-
ator s%ell and the inner shell which encloses
the refrigerated space. In my prior appli-
cation, certain of the specific tlaims are di-
rected to the arrangement wherein the com-
partment communicates with and can draw in
air or gas from the top of the refrigerator
and other specific claims are directed to the
feature of having the gas that reaches the

-top of the interspace spill over into said re-

frigerated space, but in the present case,
certain of the specific claims are directed to
having the top of the compartmént for the
refrigerant closed in and other specific claims
are directed to arrangements whereby the gas
reaching the top of the. interspace is tﬁs-
charged outside of the refrigerator.

When the down-flow conduit is arranged as
a central partition, the inner metal shell is
refrigerated by the primary down-flow and
then is both refrigerated and heat-insulated
by the countercurrent flow of gas in the ex-
terior interspace between the inner shell and
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the exterior refrigerator casing. In such .

case, the primary down-flow is entirely with-
in and surrounded by the refrigerated space,
while the flow across ¢

e bottom, and up the
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sides and back operates to refrigerate and in-
sulate the outer shell, and to convey outside
the refrigerator, the sensible heat absorbed
by the gas. LT

While the arrangement of the down-flow
column as a central partition in the refriger-
ator with two counter-balancing upflow
columns in the outer walls is a desirable ar-
rangement, I find that it is entirely practi-
cable and in some cases preferable to have
only two columns, the down-flow column be-
ing an outer wall of the refrigerator, the same

~as _the upflow column.
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carbon dioxide box.

In the present case, the upper compartment
containing the solid carbon dioxide is prefer-
ably closed so that the above described cir-
culation is forced by the pressure of the gen-
erated gas, but even if the entire flow circuit
is vented to atmosphere, and the gas is left
free to spill over the top of the solid carbon

dioxide chamber, it does not do so because the.

down-column being naturally colder and
more dense than the up-column will establish
an unbalanced condition whereby the partly
warmed and therefore lighter gas will ooze
out from the top of the up-flow column and
under normal operating conditions, the colder
carbon dioxide gas will not rise out of the
top of the solid carbon dioxide containing
compartment even though the latter -be
vented or-entirely open, the tendency being
to cause air to be drawn downward into said
compartment, -thereby accelerating the melt-
ing of the solid carbon dioxide until the cir-
culation is checked. either by lowering tem-
perature and increasing density of the up-

‘column or by closing a controlling valve.

The outlet of the upflow column may be
made higher or lower than the inlet of the
downflow column and I may employ valves
either in the down-column or the cross-con-
nection or the up-column, controlled manu-
dlly or by well known thermostatic elements,
such as bi-metallic strips or metallic bellows
tubes. The natural self-regulating quality
of the counterbalance may thus be subject to
arbitrary control.

The valve may be arranged to control flow
from the solid carbon dioxide in the down-
column either by cutting it off entirely or
limiting it to a small predetermined mini-
mum.. Whenever the thermo-static valve 1s
open, the extremely heavy gas will fall rap-
idly in the down-column, creating a suction,
tending to draw air into the top of the solid
Whatever air is drawn
in, it has the remarkable effect of lowering
its sublimating point and causes a substantial
increase in the evaporation rate. :

The above and other features of my inven-
tion will be more cvident from the following
description in connection with the accom-
panying drawings, in which— .

Figs. 1 and 2 are sections showing my in-
vention as applied to a refrigerator of the

1,752,276

domestic type, Fig. 1 being a vertical section
on the line 1—1, Fig. 2, and Fig. 2 a hori-
zontal section on the line 2—2, Fig. 13

Figs. 3,4, 5 and 6 are diagrammatic views
of modification showing the paths of tlow of
the carbon dioxide gas and various points at
which valves may be applied.  °

Figs. 7 and 8 ave vertical sectional views of
other modifications. -

In Figs. 1 and 2, a refrigerator of the up-

right typeis conventionally indicated as com-
prising a container or box-like structure, 1,
the outer walls of which are of any suitable
heat insulating cons'ruction, doors, 2, 2% 2°
being indicated. In this is fitted a smaller
container or lining structure which may be
of sheet metal, and sufficiently smaller than
the interior of the box of the refrigerator,
to leave the required upflow passages between
said lining and the interior walls of said
box. The lining structures may comprise a
bottom, 8, resting on suitable supporting
blocks, 4, parallel with the floor, a back, 5,
parallel with the back of the refrigerator and
sides, 6, 6, parallel with the sides of the re-
frigerator, with a central partition compris-
ing spaced apart -walls, 7, 7, providing a
downflow passage, 8, leading from a solid
carbon dioxide container, 9, which latter is
preferably protected by wood or other insu-
lating material, 10, in which the solid ecarbon
dioxide may be supported on blocks 11. The
refrigerator may have a closely fitting remov-
able section, 13, through which solid carbon
dioxide may be charged into the solid carbon
dioxide box. The edges of the inner con-
tainer are fitted airtight around the door
openings so that the bottom, side and back
interspaces will be airtight; and the top of
the solid carbon dioxide container may bhe
similarly fitted, thought this is not so essen-
tial, for reasons explained above. The down
passage, 8, between the partition walls, 7,7, is
closed in both front and back, as is also the
solid carbon dioxide container, 9. The opera-
tion of this arrangement shown in Figs. 1 and
2 will be evident from the drawings. The
closure, 13, being removed, the block of solid
carbon dioxide will be charged into the solid
carbon dioxide box, 9, and the cover 13 closed.
The article or materials to be refrigerated,
will be within the inner or lining container
from whence the gas is excluded as above
described. The solid carbon dioxide having
an extremely low melting point, or rather,
sublimating point, approximately —-110° F.,
will absorb heat frém its surroundings and
will gasify. The gas will circulate in the
paths shown by the arrows, gravitating
through the down passage, 8, flowing lateral-
ly and rearwardly at the bottom, then upward
in the interspaces, 8% 8° and &, at the sides
and back, ultimately flowing out through the
high level outlet. The dry gas in the solid
carbon dioxide box, 9, will speedily displace
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all air from box, 9, and the remarkable in-
sulating effect of
able to retard conduction or convection of the
heat from the walls, 9, to the solid carbon
dioxide. The overflow gas may be discharged
outside the structure, and as shown in Iglg
5, may be returned to the top of box 9, thus
excluding air from the solid carbon dioxide
at-all times, as.shown in Fig: 5. : '

As before described, the warmer the gas is
in the u&-passages, 82, 8, 8% the more rapid
will'be the downflow of the colder gas in 8.
The great weight of the fresh gas will tend

"to create a slight suction at .the top of the

solid carbon dioxide box,
by leakage or by opening
6, air will flow In. Ag explained above, small
percentages of air will effectively accelerate
evaporation of the solid carbon: dioxide be-
sides lowering the temperature, but in the
present case, I prefer to keep the air out the
2as space, as well as to keep the gas out of the
inner refrigerated space. In the present case
the thermo-balance and unbalance conditions
exist and will become effective if permitted,
but the rate of evaporation is preferably con-
trolled by the insulation of the solid carbon
dioxide box 9, in conjunction with valves.
For instance, a valve 17 may be arranged to
partially or wholly close or open the down-
flow passage, 8. Such valve may be operated
by hand or, as diagrammatically indicated
in the drawings, by means of thermostat,
18, of the well known metallic bellows type..

if any one of the doors 2, are opene , only
the cold air above the loweredge of that door
opening can spill out and with the central
partition as shown, only tHe air in one com.
partment, on one side of the partition will
spill.. Even if the entire refri erating space
is drained, it is still impossible to unduly
warm up the side and back walls, 4, 5, or the
partition wall, 7, and there will be at all times
a substantial volume of cold gas within op-
erating to quickly restore the standard low
temperature, the instant the doors are closed
and the walls can again work on a single body
of confined atmosphere. S

As explained in my prior application and
as indicated in Figs. 1,2 and 8 hereof, the in-
Der container may be & single wall fitted air-
tight to the outer container or ‘insulating

9, and, if permitted

shell; or it may be a com lete airtight, dou-.

ble-wall structure, as in igs. 3to 7.

Valves theremostatic or hand operated

may be applied as shown. in Fig..1; at the
outlet of the solid carbon dioxide box or, as
diagrammatically indicated at 17,
outlet of ‘the up-¢olumn,
or, as shown at 172, 18", in Fig. 5,1in the cross-

connection bétween the ‘columns, or at the-

high level ‘inlet to'the solid carbon. dioxide
box. The latter -method of control, which
has certain advantages,

In this figure, the top of the solid carbon

said gas will then be avail-.

ig. 8, gravity downflows

of a valve, asin Fig.

necessarily localized at

S plumber’s trap in that
18%in Fig.

is indicated in Fig. 6.

3
dioxide box, 9%, is ¢losed in by cover, 9, hay-
ing an upstandin inlet, 9°, adapted to be
closed or opened ¥ a balanced valve, 17,
controlled by a bellows thermostat, 18=.
With this apparatus, as in Figs. 1,2, 3, 7 and
in 8" cannot operate to
suck in warm air at the top of the solid car-
bon dioxide box so long as 17*is closed. Con-
sequently, the boxiskept full of very cold high-
ly insulating gasand evaporation depends en-
tirely ontherate of conduction of heat through
the walls of the container. In this situation,
the circulation is at a minimum and the up-col-

‘umn, 8, may become relatively warm with-

out having any tendency. to accelerate down
circulation in 82, because 8 is in effect a bar-
ometric column sealed by cold gas at the bot-
tom by a U-bend of the conduit. Hence, the
pressure differential takes effect merely as a

suction ‘on closed valve 17%, at the uppér end

of said barometric column. In this situa-
tion, opening of valve 17= .
permits all ‘the accumulated differential to
operate instantly, the suction drawing in
warm air through 9¢ to rapidly melt the solid
carbon dioxide, and the accumulated cold gas
flowing with corresponding rapidity down-
ward through 8%, across and up through 87,
the other leg of the U, and from the top of 8¢
it flows down into the reéfrigerating space. It
will be noted that in Fig. 1 opening of valve
17 operates merely to relieve any pressure that
may have accumulated in 9, '
~ From the above,
referred forms of my a paratus.include &
B-conduit arrangement aflording potentially
counterbalanced columns of the earbon diox-
ide gas, but with & circulation that is nor-
mally forced by the refrigerant gas evolu-
tion in one of said legs, preferably but not
the top thereof. So
while there is a perpetual tendency of the col-
umn in said generator leg to overbalance the
other column and cause outfiow at the upper
end thereof, the rate of gas flow is governed
primarily by the rate at which heat is con-
ducted into the solid carbon dioxide box and
other things being equal, this depends on how
warm the air is within the refrigeraf:ed
space.” This in turn is subject to some varia-
tion by means of: valves that'-mag be used to
vary the pressure on the solid carbon dioxide, .
and in practice this may be modified by in- .

. leaking air, even when" the outer casing ‘is
ot-

supposed to be airtight. - In all cases the
is like a water-sealed
‘the heavy gas set-

tom of the U-bgn

tling thereto by gravity
vent reverse flow or bubbling back of warmed

gas or air from the other leg. Hence, the
generator leg is characteristically 'a down-

flow leg discharging through the other leg
‘which-is therefore characteristicall
flow leg; and when the upper en

an up-
of said
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generator leg is sealed, a substantial below-
atmosphere condition may be then main-
tained, because of the heavy gas seal in the
bottom of the U-conduit. -

Tt will be evident that a very short up-leg
87, that is a J-shaped arrangement, would be
effective for sealing the apparatus against
reverse flow or bubbling back of lighter gas or
air into the up-leg 8~ : ~

In referring to the above arrangements as
U-type and J-type, it will be evident the rela-
tive cross-sectional areas of the legs and of
the lateral connection between them are dis-
regarded because it is a fundamental prin-
ciple of fluids that the gravity pressures with
resulting counter-balances or
between communicating columns, depen
upon the vertical heights of the columns and
specific gravities of fluid'in said columns. In
Fig. 1, the horizontal cross-sectional area of
the up-leg extending around -three walls of
the refrigerator may be approximately 4
times the cross-section of the down-leg 8,
whereas in the other figures these areas are
The difference is,
therefore, one of degree, the much greater
heat absorbing surface of up-leg in Fig. 1
tending to keep the gas column in that leg
proportionally warmer and therefore of less
specific gravitg. —

From the above explanation of the broad
principles of my method it will be evident
that it may be utilized in various specific
forms of apparatus disclosing & vast num-
ber of specific variations as to ‘horizontal sec-
tional areas of the columnsj conductivities
and radiating rates of the upflow column, s
determined by the materials ‘of the walls
thereof or the degree of insulation of said
materials; and as to location and relative
arrangement of the solid carbon dioxide con-
taining-box, the down-column and the up-
column, each with reference to the other.  In
general, decrease of heat absorbing capacity
of the down-column in any of the known
ways, as by small cross-section or cylindri-
cal” cross-section or insulation will .tend to
great weight and low specific gravity of the
down-column, .and consequently to a lower
temperature of the upflow or actively heat
absorbing column, while great heat absorb-
ing capacity for the up-column, as by highly
conducting walls-of great area as compared
with the flow section will tend to suction ef-
fect in the solid carbon dioxide box and tend
to accelerate evaporation. As 8 specific il-

lustration, this principle would contemplate

employing a relatively small pipe connection,
21 in Fig. 3 of my prior appli-
cation, extended upward so as to constitute
the dowrflow column, as well as the cross-
flow column. Such a pipe could be used in
place of the partition conduit 8 in Fig. 1. In
Figs. 1and 2, the upflow space, 8, at the rear,
be omitted or may be partitioned from

differentials
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spaces 8¢, 8%, thus making the latter two sep-
arate upflow legs each independently respon-
sive to different heat conditions in the spaces
on the respective opposite sides of partition
7,7. In general, there may be as many sep-

arate or parallel corinected up-legs and down-

legs as may be desired. _ :

The priciples described in connection with
Fig. 5, are applied ina refrigerator construc-
tion such as assumed for all the figures. In
Fig. 7 there is no change except omission of
the thermostat, a complete double wall cir-
culating system being inserted in the insu-
lating box 1. In Fig. 8 are embodied two
other of the described modifications, that is,
the return circuit from the outlet at the top

70
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of the up-legk;(t)ack to the top of the solid car-

bon dioxide box is omitted and the inner con-

tainer is a single shell utilizing the outer box

as one wall for the gas flow passages. As
in Fig. 1 and 7, the top of 'the solid carbon
dioxide box 9 is closed against intake of gas
or air and the refrigerated space is sea ed
against intake of gas from the box and the
interspaces leading therefrom.

I claim:

1. A refrigerating apparatus comprising
a receptacle, a container for solidified carbon
dioxide in the upper portion thereof, a down-
flow conduit therefrom and an upflow -out-
let conduit from the latter; the container be-
ing closed against inlet of air and the up-
flow outlet discharging outside the appara-
tus.

9. A refrigerating. apparatus comprising
a receptacle, a container
bon dioxide in the upper portion thereof, a
downflow conduit therefrom and an upflow
outlet conduit from the latter, said parts be-
ing in U-relation; said outlet discharging
outside the apparatus and said conduits and
container being substantially airtight against
in-leak of air and out-leak of gas except
through said outlet. E '

3. A refrigerating apparatus,

per portion of the latter a container for so-
lidified carbon dioxide, a downflow gas-con-
duit therefrom and an upflow outlet conduit
from the latter, the outlet orifice of said up-
flow conduit being at approximately the same
level as the top of the container for the solidi-
fied carbon dioxide, and a high level outlet

for solidified car-.

including an.
-exterior insulating container and in the up-

86.
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discharging the warmer part of the gas out- .

side said exterior insulating container.

4. A refrigerating apparatus, including an
exterior insulating container and within the
latter a container for solidified carbon diox-
ide, a downflow gas-conduig therefrom and
an upflow outlet conduit from-the latter, the

top of said upflow conduit being at approxi-

mately the same level as the top of the inte-
rior container, in combination with thermo-
static means for controlling flow of the gas
in said conduit.
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5. Refrigerating apparatus, includin% an
outer container, an inner container or liner
within the outer container and spaced there-
from, a container for solid carbon dioxide

- secured to the inner container, the parts being

arranged so that the gag subligiated from the
solid carbon dioxide flows from the container
thereof into the interspace between the outer
and inner containers, and a high level exhaust
duct communicating with sai interspace and
leading outside the outer container.

Refrigerating apparatus, including an
outer container, an inner container of small-
er size than said outer container, affording
an interspace for circulation of gas between
said containers, a container for solid carbon
being arrangrd so that the
£as sublimated from the solid carbon dioxide
flows from the container thereof into the in-
terspace between the two containers, a high
level exhaust duct communicating with the
upper part of said interspace and leading
outside the outside container.

Refrigerating apparatus, including an
container, an inner container or liner
of sheet metal of smaller size than said outer
container and spaced therefrom, affording
an air-tight interspace between said contain-
ers, a container for solid carbon dioxide closed
against free entry of air and positioned in
the upper portion of the inner container, the
parts being arranged so that the gas subli-
mated from the solid carbon dioxide flows
from the container thereof into the inter-
containers, a high level
exhaust duct communicating with the upper
part of said interspace and leading outside
the outside container, and a valve controlling
said exhaust duet.

Refrigerating apparatus, including an
outer container of insulating material having
a side door, an inner container or liner of
sheet metal of smaller size than said outer
container having an opening registering with
and secured air-tight about the doorway
through the outer container and forming
therewith an interspace having no communi.
cation with the interior of the inner contain-
er; a container for solid carbon dioxide closed
against free en‘ry of air and positioned in
the upper portion of the inner container, the
parts being arranged so that the gas subli-

mated from the solid carbon dioxide flows

- from the container thereof into the inter-

Space between the two containers; and a high

~.level exhaust duct communicating with said

63

interspace and leading outside the outside
container. '

9. Refrigeratin apparatus, including an
outer container o insulating material hay-
ing a side door, an inner container having in-
wardly presented metal walls and affordin
interspaces between said inner walls and saig
outer contairier for downflow and upflow of

@as, said inner container having an opening

said interspace

registering with the doorway of the outer
container and sealed against outlet of
either through said doorway or into said in-
ner container; and a container for solid car-
bon-dioxide closed against free entry of air
and positioned in the upper portion of said
outer container, arranged so tEat the gas suh-
limating therefrom is led directly from the
container of the solid carbon dioxide into said
interspace and said interspace communicat-
ing near the top with a duct which leads out-
side of the outside container.

10. Refrigerating apparatus, including an
outer container of insulating material ﬁav-
ing a side door, an inner container having
inwardly presented metal walls and affordin
interspaces between said inner walls and sai
outer container for downflow and upflow of
gas, said inner container having an opening
registering with the' doorway of the outer
container and sealed against outlet of gas
either through said doorway or into said in-
ner container; and a container for solid car.
bon dioxide closed against free entry of air
and positioned in the upper portion of said
outer container, arranged so that the gas sub-
limating therefrom is led directly from the
container of the solid carbon dioxide into
and said interspace communi-
cating near the top with a duct which leads
outside of the outside container; and a valve
controlling flow of gas in said interspace from
said container for the solid carbon dioxide
to said duct. ;’ ;

11. Refrigerating apparatus, including an
outer container of insulating material hav-
ing a top door or trap and a side door; an
air-tight inner container or liner having in-
wardly presented top, bottom and side metal
walls and affording interspaces between said
inner walls and said outer container for cir-
culation of gas; said inner container having
also an opening registering with the doorway
of the outer container and sealed against out-
let of gas either through said doorway or into
said inner container; a container for solid
carbon dioxide closed against free entry of
air and positioned in the upper portion of
said outer container in registry with the top
door or trap thereof, and arranged so that
the gas sublimating therefrom ig led directly
from the container of the solid carbon dioxide
into said space, said Space communicating
with a high level duct which leads outside
of the outside container,

12. In a refrigerator accessible through a
side-opening closure whereby the portion of
the refrigerated space above the bottom of
the opening may be drained of the relatively
cold, dense atmosphere normally filling the
refrigerated space, means for refrigeration of
the space within the refrigerator by intenselr
cold gas sublimated from solid carbon diox-
ide, including a container for solid carbon
dioxide closed against free entry of air and
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positioned in the upper portion of the refrig--

erator, and upwardly extending conductive
walls in heat absorbing relation to the refrig-
erated space, arranged to confine gas subli-
mating from the solid carbon dioxide against
flow into said space and affording only high
level outlet thercof to the exterior air where-
by a substantial body of the intensely cold gas
i maintained outside of but in conductive re-
lation to said space although the latter may
be drained and refilled with warm air by
opening of said closure.

13. The method of refrigerating products
by evaporation of colid carbon dioxide which
includes causing it to evaporate in a closed
container, confining the resultant gas to form
a down-flow static column and to form an up-
flow counterbalancing column, the gas from
the upflow column being discharged outside
the refrigerated space.

14. The method of refrigerating products
by evaporation of solidified carbon dioxide
which includes causing it to evaporate in &
container the top of which is closed, confining
and guiding the resultant gas through an air-
tight conduit to forma down-flow column and
to form an upflow counterbalancing column
and discharging the gas from the top of the
upflow column outside the refrigerated space.

15. The method of controlling refrigera-
tion by evaporation of solid carbon dioxide,
which includes enclosing it in a container
closed against outlet or inlet at the top and
discharging the gas therefrom through a
downflow and upflow conduit whereby the
colid carbon dioxide is sealed against inlet of
air through said conduit and the rate of sub-
limation is determined by the amount of heat
conducted through the walls of said con-
tainer.

16. The method of controlling refrigera-
tion by evaporation of solid carbon dioxide,
which includes enclosing it in a. container
closed against outlet or inlet at the top and
discharging the gas therefrom through a
downflow and upflow conduit whereby the
solid carbon dioxide 1s sealed against inlet of
air through said conduit and the rate of sub-
limation is determined by the amount of heat
conducted through the walls of said contain-
er; and maintaining both said container and
conduit in heat absorbing relation to the re-
frigerated space.

17. A refrigerating apparatus including a
chamber for products to be refrigerated, a
container enclosing solidified carbon dioxide,
separated from but in heat exchange relation
with the refricerated chamber and means for
insulating as well as cooling said chamber. in-
clnding thin flat conduits arranged as an in-
sulating and cooling wall or walls for the re-
frigerated space, and connected for continu-
ous inflow and throughflow of gas from said
container, and for discharge thereof to the ex-
terior after it has traversed said conduits,
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18. A chamber for products to be refriger-
ated, having most of its exterior wallsand floor
of insulating double wall construction, in
combination with a container enclosing solid-
ified carbon dioxide in heat exchange relation
with said chamber and connected to discharge
the gas evaporating from said solid into and
through the interior of said double wall por-
tions of said chamber, and thence to the exte-
rior atmosphere.

19. Refrigerating apparatus, including
outer and inner containers formed and ar-
ranged to confine and permit circulation of
gas between said containers, in combination
vith 8 container enclosing solid carbon diox-
ide arranged so that said solid may absorb
heat derived from the inner container, and
arranged for flow of the resulting dry cold
gas between the containers thereby forming a
continuously renewed insulation of dry gas
interposed between and absorbing heat from
caid inner and outer containers; and a high
level exhaust duct to which said gas rises as it
warms, and through which the excess gas is
discharged to the exterior atmosphere.

90. Refrigerating apparatus, including a
container enclosing a space for products to be
refrigerated and having walls arranged to af-
£ord insulating paths for circulation of insu-
lating and cooling gas between the inner and
outer surfaces of said walls, in combination
with & container enclosing solid carbon diox-
ide arranged so that sai solid may absorb
heat derived from within the refrigerating
space and arranged so that the resulting cold
dry gas flows into said circulation paths,
thereby maintaining a continuously renewed
insulation of dry cold gas interposed between
and absorbing heat from_the refrigerated
space and the exterior; and & high level out-
let to which said gas rises as it warms, and
through which the excess gas is discharged
to the exterior atmosphere.

" Signed, at New York city,
and State of New York, this
cember, 1928.

in the county
6th day of De-

JAMES W. MARTIN, Jr.
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