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"UNITED STATES

PATENT OFFICE.

EDWARD C. HARGRAVE, OF BAY CITY, MICHIGAN.

LIQUEFIED-AIR'CONTAINER FOR REFRIGERATING PURPOSES.

SPECIFICATION forming part of Letters Patent No. 625,760,

dated May 30, 1899.

Application filed July 25, 1898, Serial No, 686,833. (No model.)

To all whom it MY Coneern:

Beit known that I, EDWARD C. IIARGRAVE,

a citizen of the United States, residing at Bay |
City, in the county of Bay and Stateof Michi- |
gan, have invented new and usefyl Improve-

ments in Liquefied-Air Containers for Re-
frigerating Purposes, of which the following
is a specification. o

Thisinvention relates to apparatusormeans

designed particularly for utilizing liquefied

atmospheric air or gas for refrigerating pur-

poses by

which clean dry cold can
livered to

the apartment or

be de-
space to be re-

frigerated—such as the room of g building, a

domestic refrigerator, a rallway-car, or any
other structure wherein a low temperature is

- desired.

Thre chief object of my invention is to pro-

~vide a new and improved liquefied-air con-

20

' tained in a liquefied

- tainer
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~of the liquefied air from the bottom of the.

45

- be refrigerated.

"so

~tainer possessing such characteristic features

of construction that the contents are main-

state by excluding the
heated atmosphere from the walls of the con-
and providing for the escape .of the
evaporating air in the latter in contradistine-
tion to maintaining the air or gas lignefied
by excessive pressure within the container.,
The invention also has for 1ts objeet to pro-
vide a liquefied-air container wherein the air
Is maintained in a liquefied state by exclud-

ing heated atmosphere from the walls of the
container and providin g for

evaporatingair in the latter and the liquefied

alr can be withdrawn from the bottom of the

container for refrigerating purposes.

The invention also has for its object to pro-
vide a liquefied-air container wherein the air
18 maintained in a liquefied state by exclud-
Ing heated atinosphere from the walls of the
container and providing for the escape of the
evaporating air in the latter and the delivery

container for refrigerating purposes is auto-
matically regulated accordin g tothe tempera-
ture in the apartment, chamber, or snace to

The invention also has for its object to pro-
vide a liquefied-air container.with an envel-
oping casing or jacket and means whereby
the transmission of heat from the exterior to
and through the casing or jacket and the
container may be varied for the purpose of

the escape of the

tion with the escape of

| accelerating or retarding the evaporation of

the liquefied air, according to the conditions
required or circumstances render advisable.
~ T'hese objects are accom plished in the man-
ner and by the means hereinafter described
and claimed, reference being made to the ac-
companying drawings, in which—

Figure 1 is a broken sectional elevation of
a liquefied-air container constructed in a.c-
cordance with my invention ; and Fig. 2 is a
side elevation of the same, looking in a direc-
tion at right angles to the side represented in
Fig. 1. | s

In order to enable those skilled in the art
to make and use my invention, I will now de-
scribe the same in
drawings, wherein— | |

The numeral 1 indicates a tank constitut-
ing the receptacle of the container. This

tank is preferably composed of glass; but it

may be made of any material suitable for the
purpose in hand. The liquefied air or gas,
such as oxygen or atmospheric air, is ob-

55

60

detail, referring to the

/5

tained by reducing the same o a liquid state

through the medium of high pressure and re-

-duction of temperature, as is known, and this

liquefied air is introduced into the tank to be
utilized for refrigerating pu rposes by deliver-

Ing the same, as required, intto an apartment,
chamber, room, or space which is to be re.

8o

frigerated-—as, for example, into the room of

a building, domestic refrigerator, railway-car,
steamship, or any other structure wherein
very low temperature is desired.

- The top wall of the tank is constructed with

a tubular neck or mouth, by which the lique-
fied air may be introduced and through which
the.evaporated air may escape to lower the
temperature outside and-avoid excessive ex-
ternal pressure, which would likely burst the
tank. The top, bottom, and side walls of the
tank are surrounded by a non-c¢onducting cas-

ing or jacket 2, composed .of felt, rock-wool,
or other material suitable for the purpose in-
is to say, to exelude heat from. the
walls of the tank and thus preserve the lat-

hand—that

ter at a low temperature, which, in connee-
the evaporating lique-
fied air in the tank, maintains the liquefied
alr in a liquid state.

or jacket is'provided with a cover-section 3,

“hinged thereto, as at 4, and composed of felt,

The top of the easing

QO
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rock-wool, or other non-condncting material. | ings, the adjust;a'.ﬁle or movable section 14

The cover-sgetion is preferably provided with

a fastening device by which to secure it in its
closed position. As represented in the draw-
ings, the fastening is composed of a simple
hook 5 and eye 6, but this is only typical of
many fastening devices that may. be em-
ployed. The center of the hinged cover is
provided with a section of leather or similar
yielding material preferably made in the form
of a disk, as at7,and of such dimensions that
when the hinged cover is in its closed position
the leather disk will wholly cover the open
mouth of the tubular neck at the top of the
tank. This leather disk is susceptible of
yielding under slight pressure, so that the
evaporating liquefied air in the tank may es-

cape between the top edge of the tubular |

neck and the lower surface of the leather disk
and flow into and through the non-conduct-
ing material of the casing or of the jacket.
The bottom of the tank is provided with a
diseharge-valve designed for the purpose of

delivering liquefied air from the tank Into

25

. be refrigerated.

30

35

40

5

O

§5

6o

the apartment, chamber, room, or space to
The valve is composed of a
valve-casing 8 and a spring- pressed valve

“disk or plug 9, having its stem 10 arranged

horizontally and conneccled at its outer end
with one extrcmity of a bow-shaped thermo-
stat 13, which has itsotherextremity mounted
on a suitable bracket 12, applied to the ex-
terior of the non-conduecting casing or jacket.
The thermostat is made of metals of different
expansibility and may be of any form to suit;
the conditions required.
should be susceptible of expanding under the
action of heat for the purpose of more or less
opening the valve and delivering a greater or
less quantity of the liquefied air into the

apartment, chamber, or space which is to be
refricerated,and,conversely,when the desired

high temperature is obtained the expansible
metal of tPe thermostat will more or less con-
tract and evirely or partially close the yalve.

By this means the liquefied air is gradually

released from the tank and as it expands
lowers the temperature where the refrigera-
tion is desired. |

The disk of leather before mentioned con-
stitutes, in effect, a valve which permits the
escape of evaporating liquefied air from the
interior of the tank, and the non-conduect-
ing casing or jacket excludes heat from the
tank, all in such manner that the air or gas
in the latter is maintained in a liquefied state
without the necessity of excessive high pres-
sure in the tank for such purpose.

In order to accelerate or retard the ecvapo-
ration of the liquefied gas in the tank accord-

ing as ecircumstances demand, I provide the
non-condueting casing or jacket with a mov-

able section, as at 14, which may be adjusted
or moved to and from a portion of the wall of

the tank to more or less expose a part of the
~ surface thereof to the action of the surround-

ing atmosphere. Asrepresented in the draw-

One of the metals

composes one complete side of the non-con-
dueting .casing or jacket, and it is hinged at
its upper end, as at 14°, so that it may be
swung in the arc of a circle to any position
necessary tosecure the desired exposure of the
side of the tank where the adjustable or mov-
able section is located. The adjustment of
the section from or toward the wall of the
tank more or less exposes part of the surface

‘thereof to the action of the surrounding at-

mosphere, and by proper adjustment of this
section the evaporation of the liquefied gas in

the tank can be accelerated or retarded to

suit the conditions required.  When the air
in the apartment, chamber, room, or space
which is to be refrigerated comes in contact

with the surface of the tank, a portion of the

liquefied gas is evaporated and the tempera-
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ture of the surrounding air is materially low- '

cred. |

While T have represented the adjustable or
movable section 14 as constituting one com-
plete side wall of the casing or jacket, I do
not wish to be understood as limiting my-
self to this precise construction, for any part
of the surrounding easing or jacket may be
provided with an adjustable or movable sec-
tion to secure the results hereinbefore ex-
plained. The section may be adjusted or
moved from or toward the outer surface of

QO

95

the tank through the medium of any suitable -

devices; but, as shown in the drawings, I ef-
fect the adjystment or maqveinent of the sec-
tion antomatieally by the action of a thermo-
stat 15, like or similar to the thermostat 13,
which controls the discharge-valve at the bot-

tomof the tank. The thermostatl5is located
outside the casing or jacket, and at one end
| is supported by a suitable bracket 16, while

the other-end is pivotally connected by a link
17 with the adjustable or movable section 14.
When the expansible part of the thermostat
expands, the section 14 will be adjusted or
moved a greater or less distance away from a
partof the outer surface of the tank, and, con-
versely, when the expansible metal of the ther-
mostat contracts the section will be adjusted
or moved a greater or less extent toward the
said part of the surface of the tank, thereby

more or less exposing a part of the surface of

the tank to the action of the snrrounding at-

‘mosphere and accordingly accelerating or re-

tarding the evaporation of the liquefied gas
in the tank. |

The container embodying the featuresor.

elements-described and shown is designed to
deliver the liguefied air into the apartment,
chamber, room, or space to be refrigerated,
and for this purpose it is advisable to place

| the apparatus directlf? in such apartment,

chamber, or space where the temperature
therein will, through the medium of the
thermostat, control the delivery of the lique-

to exactly suit ‘whatever conditions are re-
quired or circumsinnces may demand for the
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fied air and of the evaporated airin the tank
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purpose of securing the best results. The
adjustable or movable section 14 of the non-
conducting casing or jacket constitutes a
means whereby the' transmission of heat

5 from the exterior to and through the casing
- or Jacket and the container may be varied
for the purpose of accelerating or retarding
the evaporation of the liquefied air. As re-
gards this part of my invention, I desire it

o understood that I do not limit myself to the

- precise means described and shown for vary-

Ing the transmission of heat from the exterior

to and through the casing or Jacket and the

- .container, as this may be accomplished by

15 means other than the specific means illus-
trated. o -. | T

In my invention liquefied air may be de-

livered directly into the Space to be refriger-

ated, and the efficiency of this method is

20 greater than that of a system in which com-

- pressed air or gases are allowed to expand in
closed pipes. S o

~ In my invention thereis no excessive pres-

sure in the tank, but, on the contrary, prac-

25 tically no pressure as compared with the

- maintaining of liquefied air or gas in a liguid

state by ¢xcessive high pressure. o

Having thus described my invention, what

I.claim is— o o I

30 - 1. A liquefied-air container having an en-

- veloping non-conducting casing, a liquefied-

air-delivery valve at its bottom portion for

delivering liquefied air to the 8space which is

to be refrigerated, and means at the top por-

35 tion for the escape of evaporated liquefied air

from the container,substantially asdescribed.
2. A liquefied-air container having. an en-

veloping non-conducting casing, a liquefied-
air-delivery valve at its bottom portion for
40 delivering liquefied air to the space which is
to be refrigerated, and a valve at the top por-

tion for the escape of evaporated liquefied air

from the container,substantiallyas described.
3. A liquefied-air container, having an en-

45 Vveloping non-conducting easing, an automat-

ically-operated liqu efied-air-delivery valve at

its bottom portion for deliveringliquefied air

to the spaee to be refrigerated, and a valve

- at 1ts top for the escape of the evaporating

50 liquefied air from the container, substantially
as described. s -

4. ‘A liquefied-air container, having an en-

veloping non-conducting casing, a liquefied-

- air-delivery valve at its bottom portion for
55 delivering liquefied air to the space to be re-
frigerated, and.a non-cond acting movable
cover provided with a valve located over the
mouth of the tank for permitting the escape
of evaporated liquefied air from the container,
6o substantially as described. o
9. A liquefied-air container, having an en-
veloping non-conducting casing, an automat-
lcally-operated liquefied-air-delivery valve at
1ts bottom portion for delivering liquefied air
65 to the space to be refrigerated, and a non-
conducting movable cover having a valve lo-
- cated over the mouth of the container for per-

mitting the escape of evaporating liguefied
air therefrom, substantially as deseribed.
. 6. A liquefied-air container, having an en-
veloping non-conducting casing, a liquefied-
air-delivery valve at its bottom portion for
delivering liqnefied air to the space to be re-
frigerated,and a hinged non-conductj ngcover
~provided with a valve located over the mouth
ot the container for permitting the escape of
evaporating liquefied air therefrom, substan-
tially as deseribed. . -
. 7. A liquefied-air container provided with
an enveloping casing or jacket, and means
whereby the transmission of heat from the
exterior to.the surface of the container or lig-
uid may be varied for the purpose of acceler-
ating orretarding the evaporation of the lique-
fied air, substantially as deseribed. -
S. A liquefied-air container having an en-
veloping non-conducting casing, means where-
by the transmission of heat from the exterior
to the surface of the container may be varied
for accelerating or retarding the evaporation
of the liquefied air, a liquefied-air-delivery
valve at the bottom portion for delivering
liquefied air to the space’ to be refrigerated,
and means for permitting the escape of evap-
oratinig liquefied air from the top portion of
the container, substantially as described.
9. A liquefied-air container having an en-
~Veloping non - condueting casing provided
with an adjustable section for more or less
exposing a part of the surface of the container
or liquid to the action of the atmosphere,

70

75

So

QG

95

100

whereby the evaporation.of the liquefied air -

in the container may be accelérated or re-
tarded, substantially as described. |
- 10. Aliquefied-air container having an en-
veloping non - conducting casing, provided
with an adjustable section for more or less
exposing a part of the surface of the container
to accelerate or retard evaporafion of the
liquefied air therein, a liquefied-air-delivery
valve at the bottom of the container, and a
valveat the top thereof for the escape of evap-
orating liquefied air from the container, sub-
-stantially as described. . P
- 11.-A liquefied-air container having an en-
veloping non - conducting casing provided
with an automatically-adjusted section for
more or less exposing a part of the surface of
the container or liquid to accelerate or retard
evaporation of the liguid air in the container,
substantially as desecribed. -
~ 12. Aliquefied-air container, having an en-
-veloping non - conducting casing provided
with a movable section for more or less ex-
posing a part of the surface of the container
to accelerate or retard evaporation of the lig-

. *
.
a
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uid air in the container, and a thermostat -

| connected with said movable section to auto-

| surface of the container, substantially as de-

sceribed. + . |

| 13. A liquefied-air container having an en-
veloping non - conducting casing provided

‘with a hinged movable gection for more or

matically move it relatively to a part of the

I30
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less exposing a part of the surface of the con-
tainer or liquid to accelerate or retard varia-
tion of the liquefied air, substantially as de-
scribed. - - |

14. A liquefied-aircontainer, havingan en-
veloping non - conducting casing provided
with a movable section for n:iore or less ex-
posing a part of the surface of the container
or liquid to accelerate or retard evaporation
of the liquefied air, a liquefied-air-delivery
valve at the bottom of the contginer, and a

4 ' 626,760

valve at the top thereof for the escape of evap-

orating liquefied air, substantially as de-

sceribed. -

In testimony whereof _Ir have hereunto set

my hand in presence of two subseribing wit-
nesses. |

EDWARD C. HARGRAVE.

- Witnesses:
ALBERT H. NORRIS,
K. IB. KEEFER.
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