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To all whom & may concern:
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UNITED STATES PATENT

 GABRIEL A. BOBRICK, OF LOS ANGELES, CALTFORNIA.

EO
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. REFRIGERATING APPARATUS. .

966,076.

| 'Spgéiﬁcatioﬁ of rI.etters Patent,

Patented Aug. 2, 1910.

. Application filed September 20, 1905.” Serial No. 279,233.

and State of California, have invented a new

and useful Refrigerating Apparatus, of |

which the following is a specification.

- The main object of this invention is to
provide a means for efficient and economical

cooling of ‘inclosures, such as cold storage
rooms, refrigerators, cars or vessels, in which
meat, fruit or provisions -are . stored or
shipped. | ' -

According ‘to this invention the cooling
of the inclosure is “effected by the use of

liquid air, or other suitable liquid gas, as a:

refrigerating agent, and the invention re-

a lates particularly to a system by which liquid
alr 18 supplied automatically to a porous ab-

sorbent, also to an automatic distribution
of the liquid air through the inclosure and-
to means for conserving the liquid air as far

To simplify the description, I will illus-
trate anda describe the invention as apnlied
to a .car, using liquid air as a refrigerant.

- T'he accompanying drawings illustrate the
invention, and referring thereto Figure 1 is
a vertical section of a car, showing the re-
frigerating apparatus therein. Fig. 2 is a
vertical section of the refrigerating appa-
ratus on the line #*—a% 1n Fig. 3. Fig. 8 is
a horizontal section on the line #*—2a® in Fig.
2. Fig. 4 1s a transverse section of the dis-

tributing or controlling valve. Fig. 5 shows
- a different form of the thermostatic means
- for controlling the liquid air supply.

or controlill . Ifg.
6 shows a different form of the liquid air
tank. o - o

insulated with some well known insulating
material, such as hair felt, etc., as shown at

2. In the drawings this chamber is shown

as being the body or box of a freight car

45 which is intended for transportation of meat,

o0

- tank or receptacle bein

pose sald absorbent packing, and to enable
. evaporation of the liquid air for cooling the

- 59 inclosure. The tank 8 has walls formed of °

fruit or other perishable products. |
Suitably located in the car, for example,

at one end thereof, 1s the refrigerating ap-

paratus comprising a tank or receptacle 3,

‘and an absorbent packing or filling 4 within

said receptacle for holding liquad air, said
open so as to. ex-

Be it known that I, Gasrien A, BOBRIéKj '
~a citizen of the United States, residing at
Los Angeles, in the county of Los Angeles

ldeSigIl&t‘eé 2} cé;r, the ,wallls of which are

insulating material, said walls being prefer- -

ably double and filled with some suitable in-
sulating material such as hair felt, ete., as
shown at 6. The absorbent material 4
within the receptacle 8 may consist of hair
felt, wool or other suitable material. Means
are provided for automatically replenishing
the supply of liquid air to said absorbent

60

material as the liquid evaporates therefrom

and the air in the car becomes warmer ; said
means comprising, for example, a tank or
receptacle 5 for holding liquid air and hav-

1ng an outlet pipe 7 leading therefrom at

the lower part of the tank, or below the level
of the liquid air therein and connected
through.a valve 8 with a pipe 9 communi-
cating with the tank 3 to supply liquid air
to the absorbent material therein. In order
to conserve the liquid air as much as pos-

sible, the replenishing or supply tank 5 is

preferably located within the ewaporating
tank 3 and completely surrounded by the

abserbent material 4 therein. A shell or cyl-
Inder 10 extends over and around the inner
tank or receptacle 5, said shell having its

lower end open as shown in Fig. 2, or per-
forated as shown in Fig. 6, the space 4" be-

tween said shell and tank being packed with

the same absorbent or porous material as
receptacle 3, and the said tank having its
upper end open as in Fig. 2 or perforated as

65
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in Fig. 6, so that the space at the upper end -

of the inner receptacle communicates through

the space within said shell with the lower :

part of the tank 3 and a liquid seal 1s thus
provided for the internal receptacle 5, rais-
ing the pressure in vessel 5 slightly, but the
open or perforated top of the vessel 5 and

"the open or perforated bottom of shell 10

will prevent the possibility of occurrence of

dangerously high pressure in: the internal

receptacle.

90

95

11 designates a supply pipe throﬁgh which

the receptacle 5 can be charged, said pipe
extending, for example, to the exterior of

the car and being provided with a valve 12.

Should it be found desirable to charge
tank 3 first and then to allow the liquid to
overflow into tank 5, a pipe 20 may be pro-
vided for that purpose, said pipe having a

valve 21. An overflow pipe 22 may also be

100

105

provided.for tank 3, said pipe havinga valve - -

23. The valve 8 preferably operates both to .-

control admission of the liquid air to the

- packing material in the receptacle 3 and 110
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also, if necessary, to provide for direct pas-

sage of the liquid air from the receptacle 5
to the chamber or car 1. Said valveis auto-

matically controlled responsively to the tem-
perature of the air in the car or iclosure 1
by means of a thermostatic device 13, con-.

sisting, for example, of a mectallic bar or

rod extending in the car and connected at
one end to a fixed point and pivoted at the
other end to a lever 14 operating an arm 15
on the plug 16 of the valve. Said valve 1s
shown as a three-way valve, 1ts several ports

being connected respectively to the pipe 7

leading to the bottom of liquid air tank 5,
to an outlet pipe, or pipes, 9 leading into
the lower portion of the intermediate space
between the said tank and the outer casig
and to an outlet pipe. pipes or coil 19, ex-
tending along the car for distribution of the
liquid air directly into the car, said pipe 19
being perforated at 19" for that purpose.
The pipe 9 leading into the packing space 7

is perforated as at 9" for distribution of

liquid air into the said packing. Owing to
the ligquid air seal, above desecribed, the pres-
cure 1 vessel 5 1s high enough to raise the
liquid air in pipe 19 for distribution.

The operation is as follows: Laqud air 1s
allowed to flow into the receptacle 5 through
the supply pipe 11 or through pipe 20 until
the receptacle 1s filled, and the hquid over-
flows and saturates or fills the packing 47
and 4 nside and outside of the shell 8. The
supply 1s then cut off and valve 12 or 21 15
closed. The car having first been packed
with the products for transportation and
the doors thereof closed, the car 1s ready for
shipment. The outer casing or tank 3 being
open at the top, the packing 4 therein satu-
ated with liquid air, 1s exposed to the air
in the car with the consequence that the
Iquid air contained in saiwd packing evapo-
rates at the exposed surtace and reduces the
temperature of the air in the car. Owing to
the relatively hngh temperature i the car,
the antomatic valve 8 has.been open during
the chargimg of the vessels with hqmd air,

and part of it escaping through pipes 19

into the car has assisted. 1n refrigeration of
the car. YWhen the refrigeration of the car
has reached a certain point, the contraction
of thermostatic 1rod 13 will opeérate the valve
8 to shut ofl connection to the pipe 19, still
leaving open the connection to pipe 9, so
that hquid aid can pass from the tank 5
through pipes 7 and 9 into the bottom of
outer tank 8 and thus maintain the packing
therein in a more or less saturated condition.
The evaporation from the top of the pack-
ing in said outer tank will then be sufficient
in most cases to maintain the temperature
at the desired degree, and 1f the cooling ef-
fect thereby i1s at any time beyond the
amount desired, the thermostatic device will
act. to further close the valve 4 to cut o

L

through the j |
‘This effect 1s obtained by the higuid air tank

266,076

communication to pipe 9, thereby stopping
the supply of liquid air to packing 4 and
reducing the amount of evaporation from
said packing. On the other hand, 1f the
temperature rises in the car beyond the de-
sired dégree, the valve 8 will be opened by
expansion of thermostatic device 13, first to
admit Hquid air from the tank 5 to the pack-
ing 4 in tank 3, therveby mcreasing the
evaporation from said tank and tending to
hold the temperature down, and 11, by rea-

son of abnormal thermal conditions on the

outside of the car, for example, 1n usually
hot weather, the reduction of-temperature
effected therebyv 1s not suflicient, the valve 8
will be operated by the thermostatic device

to open communication into pipe 19 and

allow distribution direct from the tank 3 to
the car or inclosure 1. It 1s desirable to
have the distributing pipe 19 pass along the
upper portion of the car so as-to give the
best distribution of the liquid air therein,
and the pressure “within the tank 5 must
therefore be suflicient to raise the hqud awr
pipe 19 to the top of the car.

and the resisting or obstructing action of

the packing 4 which opposes. sufficient re-

sistance to the efllux of evaporated air from
the tank 3 to maintain hiquid air in tank 5
and at the bottom of tank 3 at a pressare
sufficient for this purpose. The lhquid air

permeates the packing from the lower por-

tion upward, and evaporates from the upper
portion of the packing. : -

Since the cost of manufactiring hiqud air
1s now reduced to about one cent per gallon,
effectual refimgeration of the car can be
maintained by the use of a refrigerating
apparatus of this character for long dis-
tances at a reasonable cost, and the space
necessary in the car for the refrigerant 1s

70
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105

less than that which is taken up by the usual

tce compartments.

It will be understood that the mvention
as above described 1s applicable to refrigera-
tion of inclosures of any kind, for example,
refrigerators: and cold storage rooms.
whether stationary or movable.

Various modifications may be made in the
construction; for example, instead of a sin-
gle valve to control connections to the re-
spective pipes 9 and 19, separate valves, in-
dicated at 18, 18" may be provided, as shown
m Ifig. 5, operated by separate levers 14/,

110

115

120

142, controlled by thermostatic devices 187,

132, The rod 13 of the thermostatic device
mavy be located at any suitable place in the
car. -
What I claim 1s:—

1. A refrigerating apparatus, comprising
a receptacle, a packing of absorbent material
within the receptacle for holding liquid air
and exposed for evaporation thereof, and a
tank for holding liquid air inclosed within

125

130



10

15

20

25

30

35

40

45

50

966,076

@

said packing and having an outlet from its | having an outlet ccmmumcatmg with said

lower portion communicating with the pecl{-

ing.

2. A 1ef110'erct1ng apparatus, comprising
a receptacle, an absorbent packmo* therein
for holding liquid air and exposed for evap-
oration thereof, a tank inclosed within said

packing and hwmn' an outlet connecting.

with the lower part of the tank to dischar oe
liquid air into the packing and a valve con-

;t1 cllmﬂr sald outlet.

3. A refrigerating apparatus for an in-

closure, comprising a receptacle in open com- |

munication with the inclosure, an absorbent

packing -within the receptacle for nolding |

liquid air and exposed for evapcratlcn
thereof, a hquid air tank inclosed within

said pftcl{mg and having an outlet communi-

cating with said packing, a valve controlling
said outlet and a thermostatic device in the
inclosure controlling said valve.

4. A refrigerating apparatus for an in-

closure ccmprlsnw a receptacle 1n open com- |
mumcctmn with said inclosure, an absorbent

packing within the receptacle for holding

.liquid -air and exposed for evaporation

thereof, a liquid air tank inclosed within
sald packing and having an outlet communi-
cating with said - ackmﬂ' and-a shell sur-

101111dmtr salid llqmd air tank and communi- |
cating at its upper end with the tank and at

lts l(m er end with the packing.
A refrigerating apparatus for an in-

clceuu, comprising a receptacle in open com-

munication with sald inclosure, an absorbent

packing within the 1eceptacle for holding

liquid air and exposed for evaporation
thereof, a liquid air tank inclosed within
said pflcklno' and having an outlet communi-

cating with said packing, and a shell sur-

roundlnﬂ' sald liquid air tank and communi-

cating at its upper end with the tank and at

its lower end with the packing, and a pack-
ing 1n the space between said shell and tank.

6. A refrigerating apparatus for an in-
closure, comprising a receptacle in open com-
munication with the inclosure, an absorbent
packing therein for holding llqmd alr and
exposed for evaporation thereof, a liquid

air tank inclosed within said packmg and |

packing, outlet means communicating with
'said tank and the inclosure, valve means for

said outlets and thermostatic means control-
ling said valve means responsively to the
temperature in the inclosure to open com-
munication from the tank successively to the

‘packing In- the receptacle and to the in-

closure.
7. A retrwemtmﬂ* apparatus for inclo-
sures, COMprising a receptacle having 1nsu-

Jated w -alls, an absorbent packing in said

receptacle for holding liquid air and ex-
posed at its upper portion for evaporation

thereof, a tank for containing liquid air, and
‘a pipe communicating with the lower part
of said tank to receive liquid air therefrom

and having a connection with the packing
m the receptacle to supply hiquid air to the
packing. °

8. A receptacle a liquid air tank therem
a packing for holding liquid air, filling ‘the
space between the tank and receptacle and
exposed . for evcporatlcn solely at 1ts upper

~part, said tank having an outlet for liquid

alr communicating with the lower part of
the tank and the lcwer part of said space.
9. A receptacle, a liquid air tank therem

09
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70

75 .

a packing for holding liquid air, filling the

space -between the tank and leceptacle and
exposed for evaporation solely at its upper
part, said tank having an outlet for liguid

communicating with the lower part of the

tank and the lower part of said packing
space.
10, A 1eceptacle a 11q1ud alr tenk therein,

a packing for holdmﬂ' liquid air, filling the

space between the tank ‘and receptacle and
exposed for evaporation solely at its upper
part, said tank having an outlet for liquid

communicating with the lower part of the

tank and the lower part of said packing

‘space, and a valve controlling said outlet.

In testimony whereof, I “have hereunto
set my hand at Los Anﬂ'eles California, this

14th day of Sep tember 1905.
GABRIEL A. BOBRICK.

In presence of—
Artriur P. KN1GHT,
VERNA A. TALBERT.
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