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_ This invention relates to refrigerating systems,
particularly of the type in which a circulating
liquid refrigerant is‘cooled by the employment
of solidified COz and in which the gas resulting
from sublimation of the COz2 is utilized to cir-
culate the liquid refrigerant. .

One -of the objects of the invention is a simple
arrangement of relatively few elements in a -sys-
tem of the ahove character, that is more depend-
able under all conditions than heretofore.

Another object of the invention is improved
control means and improved heat transfer means,
. in a
ciently controlling the temperature in the area
to be cooled. . .

Other objects and advantages will appear in
the description and drawings annexed hereto.

In the drawings Fig. 1 is a schematic view of
the refrigerating system.

. Fig. 2 is an enlarged sectional view of the main

system as described above for more effi-

cr

function during the movement of the car as well
as during periods when the car is stationary, or
on a siding,

In actual practice, T have found that a control
means in a refrigerating system that is subjected
to the abuse and lack of constant attention, such

' as occurs in refrigerator cars, should be substan-
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control valve in the refrigerating system, with -

part of the tank to which it is attached being
shown. . ' . ' _

Fig. 3 is a semi-diagrammatic view of the re-
frigerating system in g refrigerator car.

Fig. 4 is a sectional view as seen from line
i—4 of Fig. 3. . i

‘Fig. 5 is an enlarged cross-sectional view of
one of ‘the cooling elements in' position along
one corner of g room or car.

Fig. 6 is an enlarged fragmentary sectional
view of a portion of the element shown in Fig. 5.

Fig. 7 is a reduced sectional view of g portion
corresponding to that of Fig. 6, but showing a
“different shape of conduit.

Fig. 8 is a reduced plan view of one of the cool-
ing elements to indicate the inlet and outlet
thereto. )

The system, as described hereafter, is an im- .

brovement of the invention described in Jmy co-

pending application, Ser. No. 271,052, filed May

1, 1939. - _ . . ’
In refrigerator cars, or vehicles, one of the
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tially independent of spring power, or have an
electrical or mechanical motor for its successful
operation. Springs are too readily. broken, and
are too variable in operation to be sufficiently
dependable. Mercury controlled systems have
been contemplated, but the tendency of mercury
to become displaced during rolling of the car
when in movement is not satisfactory. Also
mercury is susceptible to appreciable changes in
volume during temperature chaqges,\ and is liable

‘to leak.

The foregoing objections have been overcome
in this invention by eliminating springs and by
other arrangements. - '

In Fig. 1 I show a. tank { for solid COsz, also
known as “dry ice,” designated 2, which tank is
formed with an inner bottom 3 and side walls 4
at its lower end, forming an enclosed chamber
§ between the inner tank and side walls, and the
bottom and sides of the main tank. The upper
edges of sides 4 connect with the sides of tank i,
as at 6. Between the sides of the tank and wall
4, is a helically shaped spacer 7 commencing at
one end near to, but spaced slightly from the
upper end 6 of the chamber 5 .and terminating
adjacent the space between the double bottom,
thus forming a helically shaped passage around
the walls 3. At the upper end of tank { is an’
opening provided with a tight, removable closure
8 for filling the tank with the solid COzg, and a
pressure relief valve 8 is also provided at the
upper end of the tank for maintaining the gas
within the tank at g predetermined Pressure of

. say, about 6 or 8 pounds. -

- The main control apparatus for causihg circu-

‘ lation of a liquid refrigerant (later to be de-

. Principal disadvantages heretofore has been the .

lack of dependability in the control system in
those instances where the use of solid COz has
been attempted in conjunction with a liquid re-
frigerant. After & refrigerator car is loaded
'With produce and serviced for a trip, any failure
in the refrigerating system while the car is in
transit is disastrous, since the produce is either
"a partial or total loss. While moving from its
point of origin to its destination the car is sub-

jected to appreciable vibration and rocking. The.

refrigerating system, however, must continue to
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scribed) is a relatively small tank 10 provided
with a horizontal partition 11 dividing the inte-
rior of the tank into an upper chamber {2 and
a8 lower chamber (3. This tank is breferably
cylindrical and vertically disposed, and centrally
in the upper head 14, thereof, is a control device
18, while a vertical tube 16 extends downwardly
from the partition {1 to adjacent the lower end
of the bottom (6, the upper end of said tube ex- )
tending through the partition and opening into

the chamber 12, while a check valve 17 at the =
lower end of said tube (the purpose of which wiil
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later be described) functions to prevent upward
flow of liquid in said tube while permitting a
downward flow from chamber §2 into the cham-
ber 13.

A pipe 18 communicates between the lower end
of chamber i3 to the upper end of the helical
passageway formed between the inner wall 3 in
tank 1 and the sides of the latter, a check valve
19, in said pipe permitting flow
chamber (3 to said passageway,
back flow. ,

From the botitom of

but preventing

the chamber § that is at

of liquid from .
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valve is closed. As the diameter of the valve 33
ig less than the diameter of chamber 35, when
the valve 33 is moved vertically from -its seat,
there is a free communication between the con-
duit 26, chamber 35 and chamber 36.

Below the restricted diameter length 28 of the
bore through body 28, the said bore is uniformly
enlarged at 38 for a substantial distance, which
enlarged portion 38 terminates at its lower end
in a still further enlarged portion 38. The shoul-

- der at the juncture between said portions 38,

the lower end of tank [, a pipe 20 extends to the
inlet end of & cooling coil 21, the outlet end of -

said coil communicating with the lower portion
of chamber 12 by a pipe 22. In said pipe 22,
adjacent said coil, is a thermostatically actuated
valve 23 connected with a -thermostat 24, such
as a sylphon, the latter being disposed in the
area to be cooled by heat transfer fo said coil
. 21.. When a desired lowered temperature is
vreached in said area, the thermostat 24 will
cause the valve 23 to close, while a rise in the
temperature will result in actuation of the valve
to open the same. The tube 16, chamber {3,
pipe ‘18, chamber § (including helical passage-
way), pipe 20, coil 21, pipe 22 and chamber i2,
form a closed circuit for a liquid refrigerant 25,
indicated in chamber {3. The normal flow of
such refrigerant is in the direction of the arrows,
from chamber 13 back to chamber i2 after pas-
sage through the chamber
However, there can b€ no such flow,
valve 23 is open. ’ . .

A conduit 26 for gas communicates between the
device 15 and the upper end of chamber 13, while
a branch 21 extends. from said conduit to the up-
per end of tank {. By this arrangement it will be
seen that the liquid in chamber 13 will always
be subjected to gas under pressure from tank |,
while a gas pressure line carrying gas under the
same pressure will lead to device 18,

Since the device 15 and the elements directly
associated therewith is an important feature of
this invention, the same is shown -in detail in
‘Fig. 2. This device comprises a vertically ex-
tending body 28 externally threaded at
and lower ends and formed with a central open-
ended cylindrical bore therethrough coaxial with
the longitudinal axis of the body. The upper-
most end of said bore progressively enlarged up-
wardly from a restricted diameter length 29 of
the bore, such enlarged portions being concentric
with the central axis of the portion 29. These
enlarged portions, commencing with the upper
.end of the portion 29, are designated 38, 3,
32, there being shoulders between adjacent por-
tions, and the shoulder between portions 31, 32
is beveled to form a conical valve seat for seat-
ing the correspondingly tapered lower side of a
disk-like valve element 33.

A cap 34 is threadedly secured to the threads
at the upper end of body 28, the top of which is
interiorly recessed to correspond to the up-
permost enlargement 32 of the bore that extends
through .said body 28.

" One end of conduit 26 is secured in a central
aperture in the top of said cap, communicating
-with the recess formed in the under side thereof,
and the sides of enlarged portion 32 coacts with
said recess to form a chamber 35 above disk valve
33, while the sides of enlarced portion 38 in co-
operation with the valve forms & chamber 36 be-
low said valve, which latter chamber is separated
from the chamber 35 by the valve 33 when the

unless the

s and cooling coil 21..

its upper-

15

39 is beveled to form a conical seat for the cor-
respondingly tapered upper and outer edge of a
eylindrical, vertically extending valve member 40.

The valve 33 and valve member 40are connect-
ed by a stem &1 that is secured at, one end to valve
33 and threaded into a central bore 42 extend-
ing through the member 40: This stem is nicely

~ fitted in tHe portion 29 of the bore through body

20

28 for sliding longitudinally, and to Pprevent
escape of gas past the stem and portion 28.

The lower threaded end of the body 28 is
threadedly secured into an aperture in the upper -

 end 14 of the tank {0, and the lower end of the

25

enlarged portion 39 of the bore through body 28
opens directly into chamber 12 of said tank. It

] will accordingly be seen that when valve member

30
. is lowered, there is a communication between

35

40

45

50

55

65

70

7%

40 is seated against its seat, a chamber 43 will
be formed thereabove around the stem &1 and be-
low restricted portion 29, but when member 40
the
chamber (2 in tank (0 and chamber 43. The
body 28 is ported at 44, which port communicates
between chamber 43 and the atmosphere, hence
when valve 40°is cpen, the chamber (2 is open to
the atmosphere, but otherwise it is closed.

The valve 33 and valve member 48 are so posi-
tioned at the ends of stem & that 1pon the clos-
ing of valve 33, the member 40 will open, and vice
versa. : .

The stem &f is hollow from its lower end to
a point below the valve 33, thus providing a pas-
sageway 45 therein that opens at its lower end
into an enlarged lower end 46 of the bore. 42,
said enlargement being formed in the valve mem- "
ber 40. The upper end of passageway 45 com-
municates with the chamber 36 by & lateral
port 47 in the stem &1, which port 41 is below the
valve element 33. i

In the side walls of enlarged portion 46 is a row
of openings 48 and helow said row, the valve 40
is provided with a lower end wall 49 formed with
an opening in which is flexibly secured the upper
end of a rod 50 depending therefrom.

The upper end of rod 50 is formed with a pair.
of vertically spaced collars 51, 52, between which
is the margin of the opening in the lower end
wall 49 of valve member 40. One side of said
opening is slotted out, as-at 53 to permit lateral
insertion of the upper collar 5{ into the opening,
after which the sides of the outer end of the slot
may be slightly swayed toward each other to pre-
vent withdrawal of the collar.

A collar 53 is secured onrod 50 at a point spaced
below the valve &0 a relatively short distance and
another collar 54 is secured at the lower end of
said rod, said latter end terminating a short dis-
tance above partition {i. Between collars 53, 54
js an annular holiow float 55, the central pas-
sageway 56 through said float freely passing the
rod so as to permit the float to freely rise and
£all with the rise and fall of lquid in chamber
$2. The length of passageway 56 is such as to
prevent any possibility of the float gripping the
rod 506 to any appreciable degree should the float



&t any time be tilted relative to horizontal, al-
though the flexible connection between the up-
per end of rod 50 and valve member 40 is suf-
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ficient to permit the rod to swing slightly to com- -

bensate for any tendency of the axis of the pas-
sageway 56 to become disaligned with the axis of
rod 50, Also the outer lateral sides of float 55

are spaced from the sides of tank 10 a sufficient

distance to prevent any scraping of the float along
the sides of the tank, : s
The operation of the float and valve device 15,
including the parts in the latter, is as follows:
- Upon the rise in the level of a liquid in cham-
ber 12, the float will' be raised until it strikes
collar §3, at which time it will lif the valves 383,
40, opening the former and closing the latter,
thus establishing a communication between gas
conduit 26 and chamber (2, Assuming that the
valves 33, 40 will remain in the above Dosition,
unless forceably changed, upon lowering of float
55 the latter will strike lower
Ing the valve 33 and opening the valve 40, and
thereby closing the communication-between con-
" duit 26 and chamber 12, and opening the cham-
ber {2 to the atmosphere through port
the pressure of gas in chamber
40 is sufficient to overcome the weight of the
valves 34, 44, and stem 41, together with rod 50
and the collars therein (by reason of the rela-
tively greater area of valve 40 exposed to the
pressure in chamber {2) the valves 33, 40 will re-
main‘in a position with valve 40 closed, until the
falling float positively pulls the valve 40 open.

- The cooling coils of my invention are best
shown in’ Figs. 3 to 8 while the coils are shown
adjacent opposite upper corners in a refrigerator
car or vehicle, they may, of course, be positioned
in any enclosed area, whether in a' steamship,
or in a storage room.

Each of these coils comprises a peir of opposed,
elongated sheets 60 of suitable rustless metal,
formed with complementary grooves or channels
6! with their concave sides opposed so as to pro-
vide spaced bassageways 62 extending longitudi-
nally of the sheet. Th corresponding edges of
the sheets are
welding or the equivalent, so as to be leak-proof

. 8t the euges, and between the said passageways,
the sheets are merely riveted together by spot
welding, or by rivets §3. In the latter instance
the rivets are, of course, sealed by any suitable
means to prevent leakage at the heads. How-
ever, in either Instance, the spaces between the
rivets and between the adjacent passageways §2
Is not sufficiently tight to prevent the refrigerant
from seeping therebetween adjacent passageways
through cracks §4 (Fig. 6). ) :

These coils virtually form flattened elongated
strips, and in a car preferably extend longitudi~
nally thereof along each of the longitudinally
extending upper corners. for substantially the

collar 54, thus clos-

: 44. Since
{2 against valve -

preferably secured together, as by
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-drain pipe 11 (Fig,

o 3
The strip forming each coil is inclined trans- .
versely of its length with the high edge adjacent
the roof 61 of the car and the low edge adjacent
the adjacent side 68 of the car at the corner
thereof. The high and low edges are spaced
from the roof and side, respectively, and brackets
or hangers 69 support the strips in position.
Spaced. below each coil is an elongated drip
pan 10, inclined similarly to the coil adjacent
thereto, but also slightly inclined longitudinally
from opposite ends toward a low point where a-
3) is provided to draw any
moisture of condensation dropping from the coil
thereabove. ‘These pans are also spaced from
the side of the car adjacent thereto. The form
of the coils and pans and their relation to each
other 'and to the car sides and roof, form flues
12, 13 above and below the strip forming the coil,
which flues facilitate the formation of the desired
air currents in the car for most efficiently cool-
ing the area therein, as best indicated by the
arrows in Fig. 4. -
In Fig. 7 1 show a modified form of passage-
way 74 formed in sheet metal strips, instead of

-the cylindrical form illustrated in Pig. 6. This

modified form is rectangular in cross-section,
‘and in some instances is desirable over the cylin-
drical form in that it appears to give a better
support to the strip or coil, against sagging, and
a lesser number of hangers 69 can beiused where
longer coils are desired. |

The provision of pipe 20 extending over the
sheet metal coils to the far end of the latter

- relative to the tanks I, 10, is found to be highly
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length of the car. There may be a separate tank

| and tank.
car, with a pipe 20 extending from each tank over
one of the strips to the end remote from the
tank. for supplying the liquid refrigerant to the
passageways 82 at said end. In the drawings
there are four bassageways between the metal
sheets 61, and an inlet manifold 65 for each pair
connecting with each pair of passageways (Fig.
8). The refrigerant then returns through pas-

sageways 82 toward the tanks and similar outlet -

manifolds 66 connect with pipe 22 extending to
tank 10, the thermostatic valve 23 being in
pipe 22, - - o o :

{8 for each strip at one end of the -
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desirable from the stapdpoint of a control in the
temperature within the car, since the cold re-
frigerant flowing through this 'pipe before being
spread over the area of the coils, functions iu
lower the temperature of the air before the larger
heat transfer surfaces become effective. Sup-
porting brackets may support the pipe 20 spaced
above the cooling coil, as best indicated in Fig. 5.
It has been found that with this arrangement
in conjunction with the particular form of cool-
ing coil the circulating system as described, the
temperature of the air within the car is main-
tained substantially uniform from end to end of
the car, and this temperature is maintained
within a range of only several degrees, which is
phenomenal in the use of ‘solid COz as the pri-
mary cooling means. Heretofore the cooling has
‘been “spotty,” that is, one end of the car may be
from 10 to 20 degrees cooler than the other end,
and the temperature at the ends may rise and
fall within a range of about 10 degrees between
cycles of the secondary refrigerant. B
Referring to Figs. 1, 2, the operation is as fol-
lows: Assuming the thermostatic valve 28 is

‘closed and chamber 8, chamber 5, and the cool-

ing coil with interconnecting pipes carries a con-
ventional liquid refrigerant having a low freezing
point, and the tank | contains the solid COa.
The float 55 is at the lower end of its movement
in chamber 12 and valve 33 is closéd while valve
40 is in open position. With this condition ex-
isting, the COz gas from tank I, at the predeter-
mined pressure of say 6 lbs. per square inch, is
effective on the body of the refrigerant in cham-
ber 13 and is also effective in chamber 356 over
the valve 33, while the chamber 12 is vented to
the atmosphere. -Now assuming that the tem-
perature of the air in the car rises sufficiently to
cause the thermostatic valve 23 to open. It will
be seen that upon the opening of said valve 23,
the liquid refrigerant is forced through the
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chamber 5 and cooling -poil into chamber 12,
causing the float 55 to move upwardly on rod 60
until it engages collar 53 and lifts the valves 33,
40, thus opening valve 33 and closing valve 40.
This opening of the valves is & quick opening
since the pressure of gas on valve 33 must be
overcome as well as the force of gravity. As soon
as the valve 33 is opened and valve 40 is closed,

the pressures in-chambers 12, 13 are equalized

through establishment of communication be-
tween chamber 35 (above valve 33) and chamber
12, and the liquid in chamber 12 will flow by
gravity into chamber {3, thus lowering the float
55. Valve 40 will remain closed and valve 33
open until float 55 strikes collar 54 on rod 50, by
reason of the greater exposed area on valve 40
being subjected to the pressure of gas in cham-’
ber (2 than is above the valve. The float upon
encountering collar 54 causes the valve 40 to
open and valve 33 to close, and the cycle is re-
peated so long as valve 23 is open. It is mani-
fest that the control device 15 is operative at
any time valve 23 is opened irrespective of the
arrangement of the elements in said’ device 15,
and irrespective of the position of the float 85
in chamber 2. Also there are no springs to
weaken, or-to depend upon, eand no mercury or
other variable medium than the gas the liquid
refrigerant is relied upon for operation of the
system. ' ‘
Having described my invention, I claim:
1. In a refrigeration systein in which there is a
tank of solid COz, a cooling coil, a control cham-
_ber, and a passageway in heat exchange relation-
ship with the solid COz in said tank; said cool-
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. trolled by movement of said element
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ing coil, control chamber and passageway be-

ing connected in series to form an endless con-
duit for a liquid refrigerant, a COz gas pressure
line communicating ~ between said tank “and
chamber providing for gas pressure-in said cham-
ber for causing periodic circulation of the liquid
refrigerant through said conduit under influence
of said gas pressure, control means for said gas
comprising a valve body in said line provided.
with a single, movable valve element therein,
ducts in said body for said gas controlled by
movement’ of said element and arranged and
adapted to establish gas communication hetween
said tank and chamber, and the venting of gas in
said chamber to the atmosphere, alternately up-
on movement of said valve element between two

predetermined positions on said body, a float sup- -

ported on the liquid refrigerant in said chamber

responsive for movement between two predeter-’

mined levels of the liquid refrigerant in said
chamber, separate spaced means secured to-sald
valve element positioned for engagement by said
float at said levels for moving said valve element
to one or the other of said two positions accord-
ing to the level of the liquid in said chamber.

2. In a construction as defined in claim 1, a
by-passageway communicating between said gas
line and said chamber open at ali times for-com-

municating between said chamber and tank, a

single partition in said chamber dividing said
chamber into an upper and a lower compartment
only, said by-passageway. communicating direct-
1y with said lower compartment, and said control
means communicating directly with said upper
compartment, said cooling coil eommunicating
directly with said upper compartment, a pipe
‘communicating between said tank and said lower
compartment, and an open-ended tube extending
from said -partition to the point adjacent the

lower end of said lower compartment establishing.

40
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. communication between said upper compartment
and said lower compartment. 3

3. In a refrigeration system in which there is
& tank of solid COz, & cooling coil, a control-
chamber, and a passageway in heat exchange
relationship with the solid CO2 in said tank; said
cooling coil, control chamber and passageway be-
ing connected in series to form an endless conduit
for a liquid refrigerant, a COz gas pressure line
communicating between said tank and chamber
providing for gds pressure in said chamber for

“causing a periodic circulation of the liquid ref-
rigerant through said conduit under influence of
said gas pressure, control means for said gas
comprising a valve body in said line provided
with a single, movable valve element therein,
ducts in said body and element for said gas con-
and ar-
ranged and adapted to establish gas communi-
cation between said tank and chamber, and the
venting of gas in said chamber. to the atmos-
phére, alternately; upon movement of said valve
element between two pr'ed_etermined positions in
said body, a float supported on. the liquid refrig-
erant in said chamber responsive for movement
between two predetermined levels of the liquid
refrigerant in said chamber, an extension from
said valve element vertically extending relatively
loosely through said float for permitting relative
movement between the extension and float upon
said movement of the float, float engaging mem-
bers secured on -said extension above and below
said float adjacent said predetermined levels in
" positions to be engaged by said float at said levels
for actuating said valve between said two posi-
tions. ’ . )

4. In a construction as defined in claim 2, said
valve body having a straight bore therethrough
and a pair of valve seats at opposite ends of said
bore, said valve element comprising a stem slid-
ably fitted in said bore for reciprocation, a pair
of members at opposite ends of said stem adapted
to alternately engage said seats, enlarged cham-
pers adjacent opposite ends of said bore, said gas

.line communicating between said tank and one

" of said enlarged chambers, the opposite chamber
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communicating with the control chamber, a port’
communicating between said opposite chamber
and the .atmosphere when said valve element is -
in one position at one end of its movement, and

. a passageway through said stem communicating
between said gas pressure line and control cham-
ber when said valve is in its other position at
the other end of its movement. )

5. In a refrigeration system including a tank
for solid COz, a cooling coil for a liquid refriger-
ant, a passageway through ‘said tank in heat
relationship with CO:2 in said tank having an
inlet and an outlet with the outlet communicat-
ing with one end of said cooling coil; liquid cir-
culating means for circulating liquid refrigerant
through said passageway and to said cooling coil
and back to said inlet, said circulating ineans
comprising a single control chamber having a
single partition therein dividing ' the chamber
into. an upper and a lower compartment only,
the other end of said cooling coil communicating
with said upper compartment and a conduit com-
municating betwéen said lower compartment and
said inlet, an open ended vertically disposed tube
in said chamber establishing a communication
between said upper compartment and said lower
compartment with its upper open end terminat-
ing at said partition and its opposite end termi-
nating adjacent the bottom of'said lower com-
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partment, said bottom comprising the lower end
of said chamber, a check valve in said tube per-
mitting flow. of liquid refrigerant from said upper
compartment to said lower compartment, a gas
line leading from said tank to the upper portion
of said lower compartment open at all times for
conducting gas under pressure to said lower com-
bartment, control valve means in the top of said
upper compartment and a by-pass communicat-
ing between said valve means and ‘said gas line,
a vent to the atmosphere communicating with
said valve means, said valve means including a
movable valve element, ducts associated with said
valve means arranged and adapted to be con-
trolled by movement of said valve element for
alternately establishing balanced and unbalanced
gas pressures in said upper and lower compart-
ments for intermittently forcing said liquid. re-
frigerant from said chamber through said pas-

'sageway and cooling coil and back to said cham- -

ber, and a float in said upper compartment sup-
ported on liquid refrigerant in said compartment
floatingly connected with said valve element for
causing movement of said valve upon raising and
lowering of the level of the liquid refrigerant in
said compartment.

6. In g refrigeration system in which there is
a tank of solid COz, a cooling coil, a control
chamber, and a passageway in heat exchange re-
lationship with the solid COz in said tank; said

cooling coil, control chamber and passageway.

being connected in series to form an-endless con-

duit for a liquid refrigerant, the lower portion

of sald tank, including the sides and bottom
thereof, having double walls with the space be-
tween said walls forming said passageway, and
‘a helical spacer between the double side walls
extending around the tank whereby the portion
of said passageway formed by sald double side
walls is substantially helical in form, an inlet
at the upper end of the helical portion of the
passageway in communication with the said con-
trol chamber, and an outlet to the space between
the double bottom of the tank communjcating
with one end of saiq cooling coil and the op-
posite end of sald cooling coil communicating
with sald control chamber,

8
'7.‘In a construction as defined in claim 6, g
gas pressure line communicating between said

* tank and control chamber providing CO; gas un-~

5

10

15

20

25

30

35

40

45

der pressure to said control chamber for pro-
viding power means to cause circulation of the
liquid refrigerant through said endless conduit.

8. In a refrigerating car, container means at
one end of said car for solid CO;, a circulating
system for a liquid refrigerant including a cool-
ing coil extending -lengthwise of the car along
and spaced the upper corner of the car deflned
by the juncture of the top with one lateral side
of the car, said cooling coil comprising a flattened
elongated conduit having one of its elongated
edges adjacent the top of the car and the other
elongated edge adjacent the said lateral side of
the car for forming a passageway between the -
said upper corner of the car for passing the con-

‘vection currents caused by cooling of the air by

saild conduit, and a flattened elongated drip pan
extending below said conduit and spaced there-
from forming a Second passageway for such cur-
rents between said conduit and pan, a passage-
way in heat exchange relationship with the solid
COz to be held in said container, the opposite
ends of said conduit communicating with said
bassageway for completing the circulating system
for said liquid refrigerant, and means in said
system actuated by COs gas from said container
and by the liquig refrigerant in said system for
causing the liguid refrigerant to circulate in.said
system. ' '
9. In a refrigerator car, a cooling coil, com- .
prising & pair of flattened sheets formed with .
opposedly disposed, elongated grooves providing
passageways for the liquid refrigerant, said coil
being positioned longitudinally of said car ad-
Jacent the roof ‘and one of the side walls of said
car, and extending slantingly downward in a
transverse direction toward said side wall,
10. In a refrigerator car as defined in claim 9,
another of said cooling coils, positioned longi-
tudinally of said car adjacent the roof and the
other of the side walls of said car, and extend-
ing slantingly downward in a transverse direc-
tion toward the other of the said side ‘walls,
HARRY A. B. BROWN.




