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My invention relates to an improvement in re 
frigerating systems wherein it is desired to pro 
vide a system employing solidified carbon dioxide 
or similar material as the cooling medium. It is 
also the object of the present invention to provide 
a device employing solidified carbon dioxide or 
similar material for operation of the same. 

In the past it has been desired to use material 
such as solidified carbon dioxide for refrigerating 
Systems. These systems have in some cases used 
the surplus of evaporated carbon dioxide gas to 
affect the circulation of the refrigerating medium. 
Attempts have been previously made to control 
the refrigeration employing carbon dioxide in 
Solid form in one way or another. . . . . - 
The present invention discloses a simple and 

effective device for controlling the refrigerating 
system whereby the device operates automatical 
ly as long as the cooling is desired and may be 
stopped in a simple manner through the use of a 
suitable valve when cooling is no longer neces 
Say.. . . ; : it is the purpose of the present invention to 
provide a device embodying a pressure chamber 
and an open chamber and arranging these cham 
bers in such a way that pressure created in the 
pressure chamber by the evaporation of the solid 
carbon dioxide will create a flow of refrigerant 
through a system of coils or any suitable refriger 
ating system. The flow of the refrigerant through 
the system may be stopped at any time by merely 
venting the evaporated gas to prevent the build 
ing up of a pressure within the pressure.chamber. 

It is a feature of my invention to provide a 
system in which the refrigerant is forced by pres 
sure, through the refrigerating system into an 

The compression chamber is . 
sealed-by suitable valve means until a certain 
amount of the refrigerant has been forced into , 
the receiving chamber. A means is provided for 
opening ... the Valve separating: the pressure and 
receiving chambers to permit the refrigerant to 
flow quickly- into the compression chamber, 
whereupon the valve; is again closed and a new 
cycle of operation may be started. Any desired 
Source of pressure may be provided for circulating 
the refrigerant in place of carbon dioxide. , 

50 

It is a feature of the present, invention that 
the mechanism necessary for operating the same 
is simple and may be made at an extremely low . 
cost. There are few moving parts in the entire 
device, and accordingly, the system will operate 
automatically with little or no attention over a 
long, period of time. . 

It is also a feature in the preferred form of my 

invention to provide valves connecting the pres 
sure chamber and the receiving compartment 
which are operated by floats which act to seal 
the compression chamber when the liquid refrig 
erant reaches a predetermined level in the com 
pression chamber and which operate to break the 
seal between the compartments when the liquid 
reaches a predetermined level in the receiving 
compartment. Such floats are positive in action 
and form virtually all of the moving parts of the 
device. - 

It is an added object of my invention to pro 

i. 

vide a device for containing solid carbon dioxide - 
or similar material for permitting the material to 
be inserted in superimposed blocks or layers. The 
lower-most block or layer or the lower-most series 
of blocks or layers is preferably in contact with 
the liquid refrigerant so that the heat in the re 
frigerator is dissipated through contact with the 
solid material. This construction permits the 
operation of my device as an automatically fed 

to be fed into the refrigerant as it is evaporated. 
These and other objects and novel features of 

my invention will be more clearly and fully set 
forth in the following specification and claims. . 
In the drawings forming a part of my specifica 

tion: : . : ?? ?? ? 

Figure 2 is a cross-sectional view through my 

cooling unit and permits the solid carbon dioxide 

Figure 1 is a perspective view of my device il 
lustrating the arrangement of parts therein. 30 

device diagrammatically illustrating the opera 
tion of the same. . . . . . . 

Figure 3 is a perspective view of a block of solid 
material for use in the device illustrated in Fig 
ures 1 and 2. 
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Figure illustrates a slightly different form of 
block used for the operation of the system. 

Figure 5 is a perspective view similar to Figure. 
1, but showing a differently shaped compart 
ment containing the device. 

Figure, 6 illustrates a ring of carbon dioxide ma-. 
terial which may be used in the device illustrated 
in Figure 5. . . . . . . . 

Figure 7 is a sectional view through a slightly 
modified form of construction. 

Figure 8 illustrates in 
form of construction." . . . My refrigerating control unit A comprises a 
closed container to including, a central pressure 
chamber and integrally connected side feed 
magazine compartments f2. The compartments 
2 are closed at the top by means of removable 
covers 3 which are attached to the top of the 
magazines 2 to prevent the leakage of pressure 
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about these covers i 3. Positioned above the cen 
tral compression chamber or compartment I 
provide a compartment 4 which is either open at 
the top as illustrated in Figures 1 and 2, or which 
is provided with a suitable vent at the top to per 
mit this open compartment 4 to remain at at 
mospheric pressure at all times. 
At the bottom of the pressure chamber or com 

partment f, I provide an outlet f S connected to 
a pipe line 6 extending through refrigerating 
coils 7 or through a suitable heat transfer de 
vice. The coil 7 is connected at the top 9 to 
the pipe 20 which delivers the refrigerant into 
the Open compartment 4. 
A check valve 2 is provided in the pipe 6 to 

prevent refrigerant from within the coil 7 from 
flowing back into the pressure chamber if and 
if desired, an expansion tank 22 may be provided 
in the System for maintaining a proper pressure 
within the pipe. If the expansion tank 22 is pro 
vided, the end 23 of the pipe 20 is restricted to 
enable a pressure to be built up within the ex 
pansion tank 22. 
At the top of the pressure compartment , 

separating this compartment from the open com 
partment 4, I provide a partition 24. An open 
ing 25 is formed in this partition 24 preferably 
having a downwardly extending circular flange 26 
extending peripherally thereabout. A float valve 
27 having a tapered surface 29 is adapted to 
seat upon the flange 26 sealing the opening 25. 
This float valve 29 is supported when in open po 
sition by a valve stem 30 which extends through 
a bracket 3 bridging the opening 25. A nut 32 
threaded on the valve stem 30 engages the bridge 
3 to prevent the float 27 from dropping more 
than a predetermined amount, and this bridge 
and stem act to guide the float valve 27 into prop 
er position as the same closes. 
A second valve 33 having a frustro-conical 

surface 34 engages within the tube 35 extending 
through the partition 24 to a point adjacent the 
top of the same. A valve 33 is provided with 
a stem 36 having a forked yoke 37 at the top of 
the same which engages a cross member 39 in 
the tube 35 to prevent the valve 33 from drop 
ping more than a predetermined amount. 
. A bracket 40 is mounted on the outside of the 
tube 35 to form a pivotal support at 4 for a 
lever 42 engaging between the bifurcated ends 
of the forked yoke 37. This construction is best 
illustrated in Figure 1 of the drawings. The 
lever 42 is connected by a link 43 to a float 44 
hinged at 45 to the wall of the receiving com 
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partment 4. 
In operation, the refrigerant which may be 

alcohol or other liquid material having a low 
freezing point, is poured into the open com 
partment 4 and flows through the opening 25 
about the valve 21 until liquid rises sufficiently 
to raise the valve 27 into engagement with the 
valve seat 25. The cakes or blocks of solid 
carbon dioxide or other similar materia indi 
cated at 45 are fed into the magazines 2 
through the top covers 3, and these covers 3 
are then fastened in position. The liquid, refrig 
erant is cooled to a considerable extent byf the 
carbon dioxide and a small quantity of the solid 
is evaporated. This evaporation creates a pres 
Sure above the liquid in the compartment as 

... the opening 25 is closed by the float valve 27 
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and as the float 44 is in lowered position so 
that the valve 33 is also floated upwardly to 
close the lower end of the tube 35, When sufi 
cient pressure is created within the compart 

2,176,289 
ment f, the liquid refrigerant is forced down 
wardly through the outlet 5 and the pipe f6, 
past the check valve 2 and flows through the 
refrigerating coil or heat transfer member 7. 
This action takes place until sufficient of the 
refrigerant has been forced through the system 
and forced into the open compartment 4 to 
raise the refrigerant level in this upper compart 
ment f 4 to pivot the float 44 into the position 
illustrated by dotted outline in Figure 2 of the 
drawings. This action acts through the link 43 
to raise one end of the lever 42 urging the oppo 
site end of this lever downwardly against the 
forked yoke 37 pressing the rod 36 downwardly 
and releasing the valve 33 from engagement with 
the tube 35. This sudden release of pressure 
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0. 

from the compartment permits the float valve . 
27 to drop into the position indicated by dotted 
outline in Figure 2 and the refrigerant within 
the upper compartment 4 drops through this 
opening 25 into the pressure compartment f. 
The lower compartment thus fills with liquid 
until the float valves 27 and 33 are again floated 
upwardly into engagement with the seat 25 and 
the lower end of the tube 35 respectively sealing 
the lower compartment and permitting pressure 
to build up within the same to start another 
cycle of operation. 

It will be seen that the valves 2 and 33 are 
closed by the raising of the liquid level within 
the lower compartment. However, when pres 
sure builds up within the compartment , this 
pressure holds the valves 27 and 33 in raised 
position to seal the opening 25 and the tube 35 
until the pressure is released by operation of the 
float 44. Accordingly, very few moving parts 
are necessary, and these parts are merely floats 
or pivoted levers which will not easily get out 
of operating order. 
In order to prevent the cooling system from 

operation continuously as long as the carbon 
dioxide 45 is present, a suitable thermostatic 
valve is provided. This valve may be attached 
as illustrated in Figure 2 of the drawings if de 
sired, the tubular member 47 connecting with 
the top of the lower chamber f . The valve 49 
controls the flow through this pipe and when 
the temperature is above a predetermined max 
imum, the valve 49 is closed to permit operation 
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of the device, but when the temperature reaches 
a predetermined minimum, the valve 49 remains 
open, permiting the evaporated carbon dioxide 
to vent into the open air and thus preventing a 
building up of pressure in the chamber . 

Figure 3 of the drawings illustrates one type 
of block 45 of carbon dioxide or similar material 
which may be used. Figure 4 illustrates a slight 
ly different type of block 50 which is somewhat 
different in shape from that shown in Figure 3. 
These blocks are superimposed one upon the 
other in a magazine 2 and feed downwardly as 
carbon dioxide evaporates causing these blocks 
to decrease in size. Because of the constant 
contact of the lowermost blocks with the re 
frigerant, these lowermost blocks will decrease 
in size more quickly than the upper blocks. 

In Figure 5 of the drawings I have disclosed 
a device which is entirely similar to that shown 
in Figures 1 and 2 with the exception that the 
casing 0 is circular in shape. In this con 
struction, the magazine 5 for the solid carbon 
dioxide is ring-shaped and extends entirely 
about the compartments f and 4. The cover 
52 is circular rather than rectangular. In cross 
Section, the refrigerating device B would be vir 
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tually identical with that disclosed in Figure 2 
of the drawings. When the device B is of the 
shape illustrated in Figure 5, ring-shaped cakes 
of solid carbon dioxide indicated at 53 in Figure 
6 of the drawings are used in place of the 
blocks 45 or 50. 

In Figure 7 of the drawings, I disclose re 
frigerating device C very similar to the devices 
A and B. The refrigerator C includes a pair 
of oppositely disposed magazines 54 adapted to 
contain blocks of solid carbon dioxide or other 
Suitable fuel indicated at 55., and which maga 
zines are closed at the top by suitable covers 56 
which hold the pressure within the magazines 54. 
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an open compartment 63. 

Bellows 57 are designed to fit within the top 
of the magazines 54 to fill up this space. These 
bellows are readily expandable and are secured 
to the covers 56 at the top and are provided with . 
a weighted bottom 59. As the bellows 57 ex 
pand gas is permitted to enter the same through 
a check valve 60 which seals the gas in the bel 
lows until manually released. The bellows 57 
fill the space above the blocks of solid carbon 
dioxide 55 and prevent the necessity of filling 
this upper portion of the magazines 54 with gas 
during each cycle of operation of the refriger 
ating system. 
Connected between the magazines 5 and 

forming a part of these magazines, I provide a 
pressure chamber 6f for accommodating liquid 
refrigerant which may contact the lowermost 
blocks 55 of carbon dioxide. Immediately above 
the compression chamber 6. I provide a storage 
reservoir 62 and above the chamber 62 I provide 

The pressure cham 
ber or compartment 6 is provided with a drain 
outlet 64 extending through a valve 65. A pipe 
line 66 connected to the valve 65 contains a check 
valve 6 and extends through a suitable cooling 
or refrigerating system. A return flow pipe 69 is 
provided extending from the refrigerating coils 
or heat transfer mechanism which delivers the 
liquid refrigerant back into the open chamber 63. 
A tube T0 connects the chamber 63 and the 

pressure chamber 6 and is provided at its lower 
end with a float valve . . This valve is sup 
ported by a valve rod 72 equipped with a nut 73 
which engages a strip 4 bridging the top of the 
tube T0. A second tube 75 extends into the pres 
sure chamber 6f through the reservoir chamber 
62 and above the liquid level of chamber 63. 
This tube 75 is provided with vent openings 76 
near the top of the reservoir chamber 62 to per 
mit this chamber 62 to be open to atmospheric 
pressure at all times. A float valve TT closes the 
bottom of the tube 75 and is supported by a valve 
rod 79 having a forked end 80 between which as 
lever 8 may extend. The lever 8 is pivoted at 
82 to a bracket 83 mounted at the top of the 
tube 75, and is connected at its opposite end by 
a pivoted link 84 to a float valve 85. 
As long as the valve 65 is in the position illus 

trated the device C operates in a manner identi 
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cal to the refrigerator A, the liquid refrigerant 
within the pressure chamber 6 raising the float 
valves 7 and 77 into contact with the lower ex 
tremities of the tubes 70 and 75 and being held in 
this position by pressure created by the evapori 
2ation of the carbon dioxide until sufficient re 
frigerant is forced into the compartment 63 to 
raise the float valve 85. This action forces the 
valve rod 79 downwardly urging the float valve 

out of contaet with the tube 75 and breaking 
the seal into the pressure compartment, thus per 
mitting the valve to drop and to permit the 
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3 
refrigerant within the compartment 62 to drop 
into the compartment 6 and start a new cycle 
of operation. If, however, the thermostatic con 
trol 86 reaches a predetermined minimum, a con 
tact is made to the time solenoid 87 which opens 5 
the valve 65 for a predetermined length of time, 
whereupon the liquid refrigerant is forced by the 
pressure within the compression chamber 6 
through the outlet 64 and valve 65 and through 
the vertical tube 89 into the compartment 62. 10 
When the thermostat 86 reaches a predetermined 
maximum the solenoid 8 is again operated to 
open the valve for a predetermined length of 
time, thereby permitting the liquid refrigerant. 
to flow back into the pressure compartment 6 lis 
to start a new cycle of operation. 

It will be obvious that the refrigerant during 
this time will be out of contact with the solid 
carbon dioxide, thereby slowing the evaporization 
of the same. It will also be clear that when the 20 
liquid has flowed out of compartment 6, the seal 
holding the valves 7 and TT will be broken per 
mitting any gas formed by evaporization of the 
carbon dioxide to escape through the tubes 
and 5. - 2 

In Figure 8 of the drawings, I disclose a refrig 
erating device having magazines 90 which are en 
tirely sealed by covers 9 but which are provided 
with vent tubes 92 which extend above the loud 
refrigerant level of the pressure chamber 93.80 
The pressure chamber 93 surrounds the lower 
portion of the magazines 90 but the liquid refrig 
erant is not in direct contact with the Solid cara 
bon dioxide. The operation of this device is en 
tirely similar to that described previously in con- 35 
nection with Figure 2, float valves 9 and 95 seal 
ing the opening 96 and tube 97 respectively. 
When the liquid level in the open receiving com 
partment 99 reaches a predetermined level, the 
float valve 60 raises. operating the lever to piv- 40 
oted at 02 to urge the valve rod O3 downwardly 
to release the pressure in the pressure compart 
ment 93. 
In accordance with the patent statutes, I have 

described the principles of construction and oper-45 
ation of my refrigerating system and apparatus, 

5 

and while I have endeavored to set forth the best 
embodiment thereof, I desire to have it under 
stood that this is only illustrative of a means of 
carrying out my invention, and that obvious 50 
changes may be made within the scope of the fol 
lowing claims without departing from the Spirit 
Of my invention. 
I claim: . 
1. A refrigerating system comprising a heat 55 

transfer apparatus, a pipe-line extending 
through said heat transfer apparatus, a pressure 
compartment secured to one end of said pipe 
line, an open compartment for receiving liquid 
from the other end of said pipe-line, and means 60 
connecting said receiving compartment and said 
pressure compartment to permit refrigerant to 
pass from said receiving compartment to said 
pressure compartment, valve means controlled 
by the liquid level in said receiving compartment 65 
interposed in said connecting means, and a car 
bon dioxide magazine connected to said pressure 
compartment to permit the refrigerant within 
said pressure chamber to be cooled by the carbon 
dioxide in said magazine. - 

2. A refrigerating system comprising a pres 
sure tank adapted to contain refrigerant and 
solid carbon dioxide, a pipe-line extending from 
said pressure compartment, an Open compart 
ment into which said pipe-line extends, a pasa 75 
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to contain refrigerant and a solid gas emitting 
cooling agent, a passage between said compart 
ments through which refrigerant may flow from 
the open compartment to said pressure compart 
ment, a float valve in said passage operated by 
refrigerant in said pressure compartment to close 
said passage, said float valve being maintained 
in closed position by pressure of evaporated cool 
ing agent, a passage in Said pressure compart 
ment connecting said pressure compartment with 
atmospheric pressure, a second float valve in 
said last named passage adapted to be closed 
by refrigerant in said pressure compartment and 

S 
maintained in closed position by pressure of 
evaporated cooling agent, a cooling system con 
nected to said pressure compartment through 
which a refrigerant may flow from said pressure 
compartment to said open compartment, and 
means operated by the level of refrigerant in 
Said open compartment to operate Said second 
float valve to release the pressure in said pres 
Sure Compartment and to permit the refrigerant 
to pass from said open compartment to said O 
pressure compartment. 

WARD L, BEEBE. 


