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UNITED STATES PATENT omcg x

2,025,698
GAS SOLIDIFYING APPARATUS

Harry W. Cole, New Rochelle, and Malcolm W.
McLaren, Jackson Heights, N. X,, assignors, by
mesne assignments, to International Carbonlic
Engineering Company, Kennett Square, Fa., &
corporation of Pelaware

Application May 22, 1928, Serial No; 279,641
39 Claims. (CL 62—121)

This invention relates to improvements in gas pressor downwardly, into an oil separator 20 in
soldifying apparatus, and has for its object to the form of a vertically disposed cylinder. .
provide a simple efficient apparatus for solidify- n the lower part of this separator is a pervi-
ing gaseous matter by refrigeration and compres- ous mass of material, such for example as steel
sion. oOur apparatus is especially designed to = turnings. These are ontained in and supported 5
make solid cakes of carbon dioxide and will be by & wire basket 21 in such a way as to leave a
described as applied to that particular use. ‘ space under the mAass. The oll is deposited in
One of the objects of this invention is to over- this pervious mass, which serves the further pur-
come the disadvantageous features of such ap- pose of preventing the velocity of the gas from
paratus as has been. available for this specific carrying the oil out from the top of the sepa- 10
purpose and to provide & machine which pro- - rator. 22 is & valve through which the oil may
duces the desired product rapidly and economis be drained. 'Thegasis taken out from the top of
cally. o - the separator and led by a pipe 23 into a con-

- Other objects will appear in the following speci- denser. .
fication. i The condenser comprises & receptacle 24, in 38
Referring to the drawings, Fig. 1 is a diagram-~ which a circulation of cooling water is maintained

matic representation of a system of refrigeration in the usual manner, and & pipe coll 25. Here.
which embodies our invention; the compressed gas is liquefied.
Fig.21s a sectional elevation, and ‘ From the condenser the liquefied gas is led by
Fig. 3 is a plan view, partly in section of certain & pipe 26 to the lower portion of & moistiire and 29
parts of the apparatus which are shown in Fig. 1; air eliminator 30. ‘This too comprises & vertically
g 41s 8 perspective view of the product of disposed _cylindrical casing. In it a mass 31 of
the apparatus shown in Figs. 2 and 3; _ guitable material, such as carbon, is held between
Fig. 5 is a sectional elevation of a modified perforated headers 32 and 33, positioned to leave
form of that part of the mechanism which is spaces pelow and above the permesble. mass. 28
shown in Figs. 2 and 3; The liquefied gas is admitted into the lower of
Fig. 6 is a sectional plan view of the apparatus these spaces and discharged through a pipe 34
shown in Fig. 5, the section being taken on line  Irom the upper space. The charcoal permits the

§6 of the latter figure; and liquefied gas to move upwardly but is sufficiently
Fig. 7 is an inverted perspective view of the large in cross sectional area, greatly to reduce 30
product of the apparatus shown in Pig. 5. its velocity. Any water which has passed from

.. In Fie. 1 the gas from any source Is led to the the compressor and has been condensed: will settle
solidifying plant through a pipe {0, being im- in the bottom of the eliminator as it is heavier
pelled by an exhauster {1, preferably of a motor- than_the liquefied gas, and can be withdrawn by
driven positive type. A gaS holder (2 is connect- opening valve 83. ' 35
ed by a pipe {3 with the supply pipe (0. As this Air or non-liquid gases accumulate in a cham-

{s of the usual inverted pell-type, it serves to ber 36 at the top of the eliminator, from which
maintain a sufficlent supply of gas and to main- they may be discharged through & valve 31.

The purified liquefled gas is then led to th
taln it at & practically constant pressure. While B o the
we do not claim as & part of our invention and chamber 58 into which it 1s discharged through 40

zzles 51, 51 (Fig. 2), its flow being controlled b
have not shown the devices for accomplishing & nozz : ; g controlled by
convenient feature, it is usual to drive the ex- :(t)ltal.lutomatic valve 38. From the eliminator 39
hauster 11 intermittently by an electric motor 44 e nozzles, the liquefied gas passes through &
trolled by o tacts on the gas holder 12. A ect path 38 or through & countercurrent heat
revolution counter on the exhauster {1 may be :};cha:;g;:; ;1’0 or ga,rtly through both. Valves 4

; e

used as a measuring or metering device. IxiJ tt‘;e ghamgg? ;81 titt:e xifgl‘éﬁed gas expands

The gas to be solidifled is led through a pipe {4 into a gas, some of which solidifies as frozen
into & compressor 15 from which it is discharged  snow-like crystals. . These drop down into & com-
Zt;;ﬁga aaggzi Ill:i2 g-ot 18‘.) sde;‘i:;egql&iailé ?Il;g;Sure, for ls)fessiondicha:nger 210,1 tow;xl'dhwhich nozzles 5, 5¢

s | . . are directed an n which is a plun

A certain amount of cil is carried along from The other end of this compression%hangl%iars ;s
the compressor with the gas, often to an objec- closed by a movable head 10.  The unfrozen gas
tionable extent. It has been difficult to remove : escapes from chamber 50 through orifices §2 into
this oil. We discharge the gas heated by the com~- & jacket 9§38, from which it is led by & pipe B0 to a 55
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circulating exhauster 8i,
through the heat, exchanger 40, or partly through
both, as determined by the
valves shown. By adjusting
the high pressure liquefied gas and of the cold
low pressure gas. which pass through the heat
exchanger, the temperature of the liquefied gas at
the nozzles may be controlled,

The exhauster 81 drives the low pressure gas to
an expansion tank 82 from which it is returned
to the gas holder 12 by a pipe 83. The expansion
tank serves as a cushion to prevent large pressure
variations in the low bressure side of the system.

Around the exhauster 81 g by-pass is provided
in which is a diaphragm valve 84 which may be
set to maintain automatically a definite pressure
condition within the interconnected chambers 50
and 60 and the lines and- apparatus between
them and the exhauster 81.

62 is a cylinder in which is a piston 63 having a
rod 64 connected with plunger 61. One end of
cylinder 62 is connected by a pipe 65 with g pres-
sure tank 66 and its other end is connected by a
pipe 87 with a pressure tank 68,

71 is a cylinder in which is a piston 72 having a
rod 13 connected with head 10. One end of cyl-
inder 11 is connected by a pipe 74 with a pres-
sure tank 75 and its other end is connected by
a pipe 16 with a Pressure tank 77,
Pressure tanks. contain water, glycerine, oil or
other liquid, for actuating the pistong 63 and 72.

80 is a pipe leading from. the pressure pipe 16
to the four pressure tanks and having valve con~

- We will now describe the construction and op-
eration of the apparatus shown in Figs. 2 and 3.
The snow chamber 58 has paralle] sides and its
ends.are curved. In it are two vertical shafts 54
which extend through sleeves 55 in the cover 56.
These are geared at 57 to rotate in opposite direc-
tions and driven by an electric motor 58 (Fig. 1.

On the shafts gre blades or scrapers 59 posi-.
tioned 90° apart. As the gas solidifies, the move-

to its sides, so that such of the gas as
the expansion chamber 50 falls by
the compression chamber 60. When !
61 i5 retracted, there is unobstructed communicg,-~
tion between the chamber 50 and the compres-
slon chamber 60, and this communication is closed
at its sides so that it is gas-tight. .
High pressure non-liquefied gas admitted to the
pressure tank 15 above the water therein, forces
the water through pipe 14 into cylinder 71 at the
right hand side of piston 72. At this time the
space above the water in bressure tank 77 is in
communication with the low bressure pipe 81 so
that piston 72 moves the head 70 to the left to
close the end of the compression chamber,
After a desired amount of solidified gas has
accumulated in the compression chamber, the
upper part of pressure tank 68 is connected to
the low pressure pipe 91 and the upper part of
pressure tank 66 is connected to the high pres-
sure pipe 80. The water admitted to cylinder
62 through pipe 65 forces piston 63 and plunger
81 to the right. As plunger 61 advances, it first
closes communication between the expansion
chamber 60 and the compression chamber 60 ang

. 'This is an important

2,025,698
either directly or.

then compresses the solidifled gas between itself
and the head 10 intg g solid cake,
During this part of

& check valve 69 into the low pressure pipe 80,
feature of our invention as
the entrapment of gas and air has heretofore
made it difficult to Produce solid cakes of desired
form.
Now the
is released
end of the
nipulation

hydraulic pressure back of piston
and the head 70 removed from the
compression chamber by proper ma-
of the gas connections between pres-
16 and 771 and the bipes 80 and 91.
Then the plunger 6i is caused to move further
to the right to eject the cake. )
In Fig. 1 there

automatically controlling the valve 39 and the
circuit for motor 58. This comprises a bell crank
lever 92 arranged to be moved in one direction
by a spring 83 and in the other direction by an
arm 94 projecting from g rod 95 connected with
piston 63. When the latter moves plunger 6/ far
enough to cut off communication between cham-
bers 50 and 60, the motor circuit is broken by
the separation of contacts 96 and the valve 38
is closed by connections 87. When the plunger

is shown an arrangement for

10
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20

25

iIs moved back, the motor cireuit closes and valve 30

39 opens.

5. tommunicating with an outer

The nozzles are blaced at 5iA.
plunger connected by a rod 104
105 in a cylinder 106, This plunger
fits loosely in chamber 100 to permit gases to
pass it as it descends, Ports 65A and 671A are
provided for connection with the water pipes
85 and 67 respectively. The port 68A is for con-
nection with the vent bipe 68B.

The lower end of the chamber 100 is arranged
to be closed by a head i07 -which is connected
with & piston 168

seafed on head (87.
This apparatus is operated in the manner pre-
108A is an indicator rod by

of forming severa] blocks at
once. :
- 'We realize that
those shown in order to illustrate our invention
can be used without departing fro its spirit and
Scope and intend no limitations other than those
imposed by the following claims,

What we claim is:

1. Gas solidifying apparatus including an ex-
bansion chamber, g compression chamber below
and in gas-tight communication with the ex-

pansion chamber, stirring means in the expansion b
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other forms of apparatus than
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the solidified gas, and a movable head against
which the solidified gas 1s compressed. .

2. A gas solidifying system including & gas
compressor, 8 condenser, & closed chamber,
means for supplying liquefied gas to sald cham-
pber for expansion to form an accumulation of
solidified gas in the chamber, a gas return line
having an exhauster therein for leading the un-
solidified portion of the
chamber back to the gas compressor, and means
in said gas return line for maintaining & definite
pressure condition in said chamber.

3. A gas solidifying system including & g&s

compressor, 8 condenser, & closed chamber,
means for supplying liquefied gas to said cham-
ber for expansion to form an accumulation of
solidified gas in the -chamber, & g8&S. return line
for conducting the unsolidified portion of the
expanded gas from the chamber back to the com-~
pressor, means in said gas return line controlling
the flow of gas there-through, an expansion
chamber in said return line, a hy-pass around
the gas flow controlling means in sald line, and
means for regulating said by-pass to thereby
maintain & deflnite pressure condition in said
chamber. - .
4. A solidified gas producing and compressing
apparatus including & closed compression cham-
ber, means for supplying/a liquefied gas to sald
chamber to form an ' accumulation of solidified
gas in the chamber, & plunger for compressing
the solidified gas, & head against which said
solldified gas Is compressed, and “hydraulic
means for moving the plunger and the head.

5. A gas solidifying apparatus including a gas
compressor, means for liquefying the compressed
gas, & compression chamber, means for supplying
lquefied gas for expansion to form an accumula-
tion of solidifled gas in the chamber, means for
compacting the solidified gas in the compression
chamber, & return line for conducting the un-
solidified portion of the expanded gas from the
compression chamber back to the gas compressor,
a heat exchanger, and adjustable means for
passing desired portions of the liquefied gas and
of the expanded gas from the compression cham-
per through the heat exchanger.

6. In apparatus of the class described, a cham-
ber, & conduit for supplying liquefied gas to said
chamber for expansion in the chamber, means
for conducting expansicn gases from the cham-
ber, a heat exchanger interrelating said liquid
supply conduit and said gas conducting means,
by-passes around the heat exchanger for the
liguefied gas and for the expansion gas, and
means for regulating the fliow of said fluids
through the heat exchanger.

7. A refrigerating system including a closed
chamber, means for supplying liquefied gas to
sald chamber, adjustable means for controlling
the temperature of the entering liquefied gas,
and adjustable means for maintaining a desired
pressure in said chamber.

8. Agas solidifying and compressing apparatus,
including a chamber, means for supplying lique-
fled gas to sald chamber to form an accumula-
tion of solidified gas in the chamber, a plunger
in the chamber, & head closing an end of said
chamber, means for actuating the plunger to
compress solidifled gas in the chamber against
said head, and means for moving the head to
permit the removal of the compressed solidified
gas. ‘ :

. 9. Gas solidifying and compressing apparatus,
including a source of liquefled gas, an expan-

expanded gas from the

3

sion chamber, & compression chamber below and
in gas-tight unobstructed communication with
the expansion chamber, means for supplying liq-
pefied gas from said source to produce an ac-
cumulation of solidified gas in the ‘compression
chamber, a plunger arranged to close the com-
munication between said chanbers and to com-
press the solidified gas, and a movable member
arranged to form the closure for the compres-
sion chamber against which the solidified gas is
compressed. o i

10. A gas solidifying and compressing appa-
ratus including a compression chamber, means
for supplying liquefled gas to produce an ac-
cumulation of solidified gas in the chamber, &
plunger for’ compressing - the . solidified gas, &
movable head arranged to form the closure of
the compression chamber against which the so-
lidified gas is compressed, and means controlled

15

by the movement of the plunger for controlling 20

said liquefled gas supplying means. -

11. A gas solidifying apparatus including &
closed chamber, means for supplying liquefied gas
to said chamber to convert a portion of the liq-
uefied gas into a solid and a portion into a gas,
a conduit for withdrawing said gas from the
chamber, and means in the conduit for main-
taining a definite pressure in the chamber.
12, A gas solidifying apparatus including a
closed chamber, means for supplying liguefied
gas to said. chamber for expansion to convert a
portion of the liquefled gas into a solid and &
portion into a gas, & conduit for withdrawing
gas from the chamber, and adjustable means in
the conduit for maintaining a definite pressure in
the chamber. :

13. Gas solidifying apparatus including & closed
chamber, means for supplying liquefied gas to
said chamber for expansion to form an accumula-
tion of solidified gas in the
means for controlling the temperature of the
entering liquefied gas, adjustable means for main-
taining a desired pressurée in said chamber, and
means for compressing the solidified gas in the
chamber.

14. A gas solidifying apparatus including a
compression chamber closed to atmosphere,
means for supplying a liquefled gas to form an

accumulation of solidified gas In the chamber,

means for maintaining & definite pressure in said
chamber, and means for compressing the solid-
ified gas in the chamber.

15. A gas solidifying apparatus including a
compression chamber closed to atmosphere,
means for supplying a r
accumulation of solidifed gas in the chamber,
adjustable means. for maintaining a definite
pressure in said chamber, and means for com-
pressing the solidified gas in the chamber.

16. Gas solidifying and compressing apparatus,
including & compression chamber, means for
supplying a liquefied gas to said chamber for
expansion to form a portion thereof into a solid
and a portion into gas, a conduit for withdrawing
gas from said chamber, a plunger for compress-
ing the solidified gas in the. chamber, a head
against which said solidified gas Is compressed
by said plunger, & vent connected to the space
in which the solidified gas is compressed, to pre-
vent entrapment of gas between the plunger and

‘the head, and means for conducting gas from

said vent back to said conduit.

17. In apparatus for forming a liquefied gas
into a solid mass, the combination of means for
expanding the liquefled gas to form solid parti-

liquefied gas to form an

23

20

35
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cles, means for compressing the particles into g
solid mass, and rotatable means. to feed “said
particles to said compressing means, :

18. In gas solidifying and compressing. appa)-f
ratus, the combination with'an open ended cham-

ber, and means for supplying liquefied gas to said
chamber to form particles of solidified gas in the
chamber, of means for compressing said particles

moval of the compacted mass, sald compressing
means being adapted to then eject the compacted
mass. . .

19. In gas solidifying and compressing appa-
ratus, the combination with an open ended cham-
ber and means for supplying liquefied gas to said
chamber to form particles of solidified £as in the
chamber, of means for compressing saiq solidified
gas particles into g compacted mass, g cylinder
and piston, and means operated thereby for clos-
Ing said chamber during the compressing oper-

ation.
20. The method of making carbon dioxide snow

said liquid by discharge through a nozzle; deposit-
ing the snow by maintaining the gaseous and solid
products of the expansion in a relatively large
volume chamber in the intensely cold atmosphere
produced by such expansion, and while in such
atmosphere, breaking up the deposited snow, col-
lecting the broken snow and compressing it to
solid form.

21. The method of making carbon dioxide snow
from liquid carbon dioxide by releasing it from
critical pressure, which method includes permit-
ting rapid expansion of the liquid by discharge
from a pipe,

“such expansion, and while in such atmosphere,

dislodging and collecting the deposited snow for
the purposes described.

22. Gas solidifying and compressing apparatus
Including a source of liquefied gas, an expansion
chamber, a compression chamber below and in

_gas-tight unobstructed communication with the

expansion chamber, means for supplying the lig-
uefied gas to the chamber for €xpansion to pro-
duce an accumulation of solidified gas in the
compression chamber, in combination with means
for closing communication between the cham-
bers and compressing the solidifled gas in said
compression chamber,

23. A gas solidifying and compressing appa-
ratus including g closed compression chamber,

solidified gas in the chamber, a plunger for com-
pressing the solidified gas, & movable abutment
element against which sald solidified gas is com-~
pressed, and a power cylinder for actuating the
plunger.

24. Gas solidifying and compressing appara-
tus, Including an expansion chamber, a compres-
sion chamber in gas-tight unobstructed com-
munication with the €xpansion chamber, means
for supplying a liquefied gas to broduce an ac-
cumu'ation of solidified gas In the compression
chamber, a plunger arranged to close the com-

- munication between said chambers and to com-

- & mass of solidified gag,

2,025,698 :
_press the solidified gas,

, and a movable element
forming an end of the compression chamber
and against which the solidifiled gas is ‘com-
bressed. L

25. Gas solidifying and compressing apparatus 5
Including means providing a gas solidification
chamber and a solidified £as compressfon cham-

chamber, .

29. A gas solidifying and compressing appara- 55
tus including a closed compression chamber,
means for supplying g liquefied gas to sald com-
form an accumulation of

compress the solidified gas against said abutment
element, o

30. In gas solidifying and pressing apparatus, 65
& normally closed and gas-tight pressing cham-
ber having ‘a movable closure member for open-
ing and closing the chamber, fluid pressure means
for moving said closure member to chamber clos-
ing position and for maintaining the member in
closed position against pressures within the
chamber, means for supplying said chamber with
& pressing plunger re-
ciprocal in said chamber and formed for pas-
sage of gas therepast as the plunger is moved in 7§

0

-1
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the chamber, fluld pressure means for moving
sald plunger to press & mass of solidified gas in
said chamber when said closure member Is in
chamber closing position, and said closure mem-
ber, upon completion. of the pressing operation,
being movable to chamber opening position for
removal of the pressed solid from the chamber.
31. In a gas solidifying and block forming ap-
paratus, & normally closed and gas-tight solidi-
fication and block pressing chamber, means for
supplying & liquefied gas to said chamber when
the chamber is closed for expansion to convert &

‘portion of the liquid to & solid and a portion to a

gas, means for withdrawing the unsolidified gas
from the chamber during accumulation of & mass
of solidified gas in the chamber, & pressing plung-
er in the chamber movable to press an accumu-
lated mass of solidified gas into.a block, said
plunger normally inactive during expansion of
the liquefied gas and accumulation of the solidi-
fled gas in the chamber, means for actuating the
plunger to press an accumulated mass of the
solidified gas in the chamber into a dense, block
of solidified gas, and means for opening said
chamber after completion of the block by said
pressing plunger for removal of the block from
the chamber.

32. In gas solidifying and pressing apparatus,
a gas solidifying and pressing chamber having &
discharge opening, a closure member for said
chamber opening, said member movable to and
from. position closing said opening to seal the
chamber gas-tight, means for moving said closure
member and for maintaining the same in cham-
ber sealing position against opening under the
action of pressures within the chamber, means
for supplying gas in fluid form to the chamber
when the latter is sealed by said closure member
for conversion of a portion of the gas into a solid
and a portion to a gas, mesns for withdrawing
the unsolidified gas from the chamber, a pressing
plunger in the chamber movable to press & mass
of the solidified gas collected in the chamber
against said closure member under sufficient pres-
sure to compress the solidified mass into a dense
block.

33.In a gas solidifying and pressing appa-
ratus, & solidifying and pressing chamber having
one end thereof open, & closure head movable to
close the open end of said chamber and to seal
the chamber from the atmosphere, means for
moving said closure head to and from chamber
closing position and for maintaining said head
in chamber closing position against pressures
within the chamber, & pressing plunger recipro-
cal in said chamber for pressing a mass of solidi-
fled gas in the chamber into a block against said
closure head while the latter is held in chamber
closing position by said means, said plunger
formed for passage of gas therepast as the
plunger is moved in the chamber, means for forc-
jng said plunger into block pressing engagement
with a mass of solidified gas in the chamber, and
said closure head being movable to position open-
ing the end of the chamber upon completion of
the block pressing for removal of the block
through the chamber open end.

34. In a gas solidifying and pressing apparatus,
a vertically disposed closed top and open hottom
gas solidifying and pressing chamber, a vertically
disposed fiuid pressure cylinder below said cham-
ber having a vertically reciprocal plunger there-
in, a chamber closing head mounted on the upper
end of said pressure cylinder and vertically mov-
able therewith between raised position closing

‘tion,

S

the open bottom of the chamber and sealing the
chamber from the atmosphere, and lowered po-
sition opening the bottom of the chamber, &
pressing plunger vertically reciprocal in sald
chamber for pressing a mass of solidifled gas in
the chamber into a block against said bottom
closure head when the latter is in raised chamber
closing position, fluid pressure means for operat-
ing said pressing plunger, means for supplying
gas in fluid form to the chamber for expansion
to convert a portion thereof to & solid and & por-
tion to a gas when the closure head is in cham-
ber sealing position and the pressing plunger is
in raised inactive position in the chamber, means
for withdrawing the gas from the chamber dur-
ing formation of the solid mass, and sald closing
head upon completion of a block by said pressing
plunger being movable downwardly from closing
position with
remove the block from the chamber. .
35. In a solidified gas pressing apparatus, the
combination of a pressing chamber having an
open end, a closure head for the open end of the
chamber for closing the chamber and sealing the
same from the atmosphere, said chamber and
closure head being relatively movable to position
the head in chamber closing position and in

.chamber opening position removed from the

chamber, means for relatively moving the cham-
per -and head to and from chamber closing posi-
tion and for maintaining the head closed against
pressures within the chamber, means for expand-
ing compressed gas in the chamber when closed
by said head to form a mass of solidified gas in
the chamber, a pressing plunger in the chamber
operable to press & mass of solidified gas formed
therein into a block against said closure member
when the latter is held in chamber closing posi-
and means for operating said plunger.

36. In gas solidifying and pressing apparatus,
a gas solidifying and pressing chamber having
one end thereof open, a closure head movable
between position closing the open end of the
chamber to seal the chamber from atmosphere,
and position removed from and opening the
chamber end for discharge of material there-
from, means for moving said closure head be-
tween chamber opening and closing positions and
for maintaining the head under sufficient pres-
sure when in closed position to overcome pres-
sures within the chamber acting to force the head
to open position, & pressing plunger reciprocal
in the chamber toward and from said closure
head and in normal inactive position disposed in
the chamber spaced from said head, means for
supplying a compressed gas to said chamber when
the closure head is in chamber closing position
and the pressing plunger is in normal inactive
position to convert a portion of said gas into
solidified form in the chamber between the
plunger and pressing head, means for withdraw-
ing the unsolidified gas from the chamber during
formation of the solidified gas therein, and means
for forcing said pressing plunger toward & mass
of solidified gas to press such mass into a block
against the closure head, said closure head being
movable after cpmpletion of the block pressing
by said plunger to position removed from the
chamber for unobstructed removal of the block
from the chamber.

37. A gas solidifying and pressing apparatus,
including, a closed expansion chamber, & com-
pression chamber in gas-tight, unobstructed com-
munication with the expansion chamber, means

10
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accumulation of solidifled gas in the compression
chamber, a plunger arranged to compress the
solidifled gas, and a movable head arranged to
form the closure for the compression chamber to
seal such chamber from the atmosphere and
against which the solidified gas Is compressed by
said plunger. ) .

38. The method of producing blocks of solidi-
fled gas which includes the steps of, supplying a
liquefied gas to a closed chamber that is sealed
from the atmosphere and converting a portion
of the liquefied gas to 8 solid and a portion
thereof to a gas in the chamber by expansion,
maintaining the chamber volume constant while
expanding the liquefied gas and accumulating a
mass of the solidified gas therein, withdrawing the
unsolidified gas from the chamber during for-
mation and accumulation of the solidified gas
in the chamber, shutting off the supply of lique-
fied gas to the chamber to stop production of solid
and gas therein after a desired mass of the solid
has been accumulated in the chamber, mechan-
ically applying pressure to the mass of solidified
gas in the chamber while the chamber is closed
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to press the mass into a dense block of solidified
gas, and finally opening the chamber to atmos- .
vhere and removing the completed block there-
from, ’ :

39. The method of producing blocks of solid 5
carbon dioxide from liquid carbon dioxide, which
method includes supplying Hquid carbon dioxide
to a chamber that ig closed to atmosphere and
converting the liquid to solid and gaseous car-
bon dioxide in such closed chamber by expan- 10 ;
slon of the liquid carbon dioxide, collecting the
solid carbon dioxide in the chamber while with-
drawing the gaseous carbon dioxide from the
chamber, maintaining a definite pressure in the
closed chamber during formation and collection 15
of the solid carbon dioxide therein, shutting off
the supply of liquid carbon dioxide to the cham-
ber after a desired mass of solid has been col-
lected in the chamber, then bressing the mass of
solid to a dense block of solid carbon dioxide in 20
the chamber, and finally opening the chamber and
removing the block therefrom. : .

HARRY W. COLE.
MAICOLM W, MCLAREN.,
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