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THOMAS J. HATHAWAY, OF GULFVIEW, MISSISSIPPI, ASSIGNOR OF ONE-
HALF TO LINCOLN H. CLEVENGER, OF SAME PLACE.

LIQUID-AIR APPARATUS.

SPECIFICATION forming part of Letters Patent No. 678,774, dated Ma_jr 7, 1901,
Application filed July 20, 1800, derial No. 24,254, (No model)
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Lo all whow it may conteri:

Beit knownthat I, THOMAS J. HATHAWAY,
a citizen of the United States, residing at
Gulfview, in the county of Hancock, State of
Mississippi, have invented certain new and
useful Improvements in Liquid-Air Appara-
tus, of which the following is a specification,
reference being had therein to the accompa-

- nying drawings.

10

20

3©

35

40

‘T'his invention relates to liquid-air appara-

tuses, and particularly to a receptacle for the

storage and distribution of liquefied air or

other substances or the control of the evapo-

ration thereof for refrigerating or cooling pur-
poses, |

The invention has for one object to provide
a receptacle which will insure the minimum
evaporation of theliguid therein and also to
permit the withdrawal of such liguid from

the receptacle or control and effect the evap-

oration of the liguid within the receptacle by
raising the temperature thereof.

A further object of the invention is to pro-
vide regulating means codperating with the

receptacle for the purpose of admitting there-

into air of a normal atimospheric tempera-
ture to effect an evaporation of the liquefied

alr and also devices for controlling the oper-

ation of said regulator to insure a predeter-

mined temperature in any desired apartment

or room. |

‘A further object of the invention is to pro-
vide a regulating-chamber in which a body
of expausive fluid or liguid will be affected

by the temperature of the compartmeut with-

1n which the regulator is located to actuate
valve mechanism for the purpose of permit-
ting the evaporation of liquefied air and the
consequent cooling of the compartment.
Other objectsand advantages of the inven-

‘tion will hereinafter appear in the following

description, and the novel features thereof
will be particularly.pointed out in the ap-
pended claims.

In the drawings, Figure 1 represents a ver-
tical cross-section through the receptacle and
the regulator which cooperates therewith.

- Fig. 218 a longitadinal section "through the

_50

regulator. Ifig. 31s a vertical section through
the regulator on line 3 3 of Fig. 2. Fig. 41s
a detail vertical section showing the applica-

- 1ngs.

E

tion of a plug when the regulating device is
disconnected from the receptacle. Fig. 5 is
a longitudinal section of this plug., TFig. 6
is & vertical section on the line 6 6 of Fig. 5,

55

and I'ig. 7 is a detail perspective of the in<

ner end of the plug. s

Like letters of reference indicate like parts. '

throughout the several figures of the draw-

The letter A designates the receptacle
adapted to contain the liquid air, which may
be of any desired shape or configuration and
within which there is centrally disposed the
tank A’, in which the liquid air is contained.
This tank 1s provided with an opening A? at
1ts upper portion and is surrounded by a shell
or-case A® provided at its lower portion with
openings or apertures A* which permit the
evaporated liquid to pass around the ontside
of the walls of the tank A', which is sup-
ported within the shell A® and spaced there-
from by means of blocks or seats A°. The
shell A% is closed at its upper portion-ahove

the opening A® from the tank A by means ot ;

a threaded flange engaging with a tubular
sleeve forming the inlet to the tank, thus
effecting a tight joint A% This arrangement
of channels for the conveyance of the evap-
orated ligquid around the main tank may be
multiplied to any desired extent—for in-

A’ is in turn supported upon seats A7, car-
ried by a larger shell A® which shell is pro-
vided at its upper portion with an outlet-
opening A’ discharging into a space formed
between the sanie and a corresponding larger
shell A, The shell AY is closed at its up-
per portion by means of a tight joint AH,
similar to the joint AS and is provided at its
lower portion with seats A for supporting
the shell A°and discharge-openings A%, which
permit the escape of evaporated liquid or air

‘into a space extending between the shell A°

and the casing A'. The shell is also spaced

from this casing by means of seats A, and
the casing 18 provided at its upper portion

with an outlet or vent A, from which the
evaporated substance may be conducted to
any desired point for use in cooling or other
purposes by meansof a pipe-line A%, as shown
The casing is provided with

by dotted lines.
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a tight joint A8 atits point of connection with | will
the tubular inlet.

This inlet is designed to
be normally closed by means of a plug B, of
any desired non-conducting material, which

. is provided with a recess B’ to permit the re-

ception of the graduated stem B?, éxtending
from the float B3, located within the tank A’
containing the liquid A. It will be obvious
that if this plag be removed the graduated

stem B? will rise to such an extent as to indi-

 cate the quantity of liquid remaining within

the tank, and when the plug is inserted the

stem enters the socket therein and the float
is depressed within the liquid and there held
until the plug is again removed. The sev-

eral parts of the tank, shells, and casing may

" be of any desired material, as the primary ob-

ject thereof is to prevent the evaporation of

~ the liquid within the tank A’ by reason of the

20

temperature of the atmosphere surrounding

the receptacle, and for that purpose non-con-
. dueting -materials or packings found neces-

sary, as is commaon in the art of refrigeration,

may be dispensed with and the heat counter-

acted by the ‘B,Kpﬂ.aﬂdiﬂg_air-. _ |
" The several parts of the receptacle hereto-

- fore deseribed only permit a very slight evap-
“oration of the ligquid, as the surrounding air-

chambers filled with the evaporated liquid
prevent the temperature of the atmosphere

from affecting the main body; but it is found
desirable to provide the vent or outlet A in.

“order to prevent any damage to the appara-

.I 35

tas from the continued expansion which will
always occur when a liquid of very low tem-

- perature,such as liquefied air, is stored within

 the receptacle. For the purpose of insuring
a.more rapid evaporation of this liquid, and

.40

~ means of an inlet-tube C', of suitable non-

thus effecting the cooling of a compartment
to a greater extent, a warm-air tube C 1s in-

serted in the lower portion of,'the tank A’ and

is conneected with the sides of the casing by

conducting material,and a similaroutlet- tube
C? at the opposite side, by means of which a
eirculation of air at the temperature of the

- surrounding atmosphere is effected through
. the body of the liquefied air, thus causing an

5.9

6o

' of the valves controlling these pipes.

expansion and evaporation thereof. The out-
let-tube C? is extended in any desired man-
ner—for instance, with a downward arm C?,

.provided_ at 1ts IOWBI' end with & valve-seat

C4, while the inlet-tube is provided with a
similar seat C°, which gseats when closed pre-
vent the entrance of the air at the tempera-
ture of the compartment intothe tube C. In

~ connection with this air-circulating device a
- supply-tube C¢ is provided, which has a small

opening (7 extending to the aperture of the
circulating-pipes in order to supply air at the

temperature of the atmosphere for counter-.

acting the contraction within the pipes C, ',
and C?, and thus permit the ready operation

be. observed that if this contraction occurs

It will |

|
|

-
.

|

the pipe C°.
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be effected and prevent the operation of
the valves by the ordinary mechanism.
The valves for controlling the warm-air-cir-

‘culating pipes hereinbefore deseribed may be

of any desired structure or configuration and
for the purpose of illustration are shown in
Fig. 1 with a valve D to control the inlet-pipe
¢ and a valve D’ to control the outlet from
These valves are carried by a
framework of any suitable construction—tor
instance, of light wire or similar material, as
shown at D?, which is held by spring-stand-
ards D3, adapted when in their normal posi-

tion of rest to close the valves D and D'. The

spring - standards D® are supported by any
suitable means—for instance, by posts E' ris-
ing from the expansion-chamber E of the
regulator. The chamber may be formed of

wood or other suitable material and is pro-

vided at, its sides or ends with thin metal
panels E?, through which the temperature of
the surrounding atmosphere will be trans-
mitted to the body of expansive fluid or lig-
aid contained within the regulator. This
fluid or liquid may be of any desired ehar-

acter to expand to a predetermined degree

upon the increase of temperature, and if a
very low temperature be desired the chamber
may be filled with liguid air. The chamber
is also provided at one end with a flexible dia-

‘phragm E?, connected with the body of éx-

pansive liquid by the tube E* and contained

| within the cylindrical case E%, supported upon

said tube. This case prevents a lateral ex-
pansion of the diaphragm E® and causes the
same to expand longitudinally of the cylin-
drical case. Extending downwardly from the
frame D? is an arm D¥, provided with a con-
tact-plate D%, held in contact at all times with
the diaphragm E3 by means of the spring-
standards D? and, if desired, a spring sup-
porting-standard D° in connection with the
depending arm D% It will be apparent that
the expansion of the liquid within the cham-
ber E will through the medium of the dia-
phragm E3 open the valves D and D’and place
the spring-standards under tension. This
permits a circulation of air at the tempera-
ture of the atmosphere through the liquid-air

‘tank and produces an evaporation by which

‘the temperature of the compartment is re-

duced. When this reduction reaches the de-

‘sired extent for which the regulator is ar-

ranged, the contraction of the liquid within
the chamber E permits the spring-standards
to close the valves D and D'.

- For the purpose of regulating the tempera-
ture at which the expansive liquid shall op-

“erate to open or close the valves 1 have pro-
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vided a pressure device consisting of a eylin-

der F, communicating with any desired por-
tion of the chamber K—for instance, the top,
as shown—within which cylinder a piston K
is provided, having a stem F* threaded into
the closed end of the eylinder F and suitably

130

when the valves are closed, a partial vacuum | swiveled upon the piston. This stem is pro-
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vided at its upper end with a crank-kandle

F° of any preferred construction and below
the same with the disk or ring F¢, adapted to
engage the forked inner end F° of & pivoting
indicating-arm ¥°, which traverses the sur-
face of a dial F7, containing suitable desig-
nating characters for the different degrees of
temperature. The pivoted arm F®issupported
at the upper end of a standard F®, while the
dial may be supported by means of a branch
arm F? extending from one side of the stand-
ard. It will be apparent that as the piston
F'is depressed within the c¢ylinder F u greater
compression of the expansive liquid will be

effected, and the valves counsequently oper- |

ated through the mechanism hereinbefore de-
scribed to effect a much lower degree of tem-

- perature by permitting the evaporation of the
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liquid air within the tank A’.
ing device is shown in Fig. 1 for the purpose
of 1llustration as located below the receptacle
containing the liquefied air; but it will be ap-
parent that it may be carried by said recep-
tacle or detachably connected thereto, so that
the receptacle may be changed when found
desirable, as the means of connection and op-
eration of the several parts herein shown are
given as one method of effecting the results
to be attained.

It 1t be desired to disconnect the regulat-
ing device and valves from the receptacle,
the inlet and outlet pipes may be removed
and their place filled by means of a plug G,
as shown in Fig. 4. This can be effected by
turning the receptacle upon its side and un-
serewing the inlet or outlet pipes and insert-
ing the plug in their place. This plug is also
used when the receptacle is to be shipped,

filled with air, and the regulating device af-

terward applied when it is desired to govern
the evaporation of the air. The plug E, as
shown 1n Kigs. 5 and 6, consists of a shell or
casing G', having one-half of its inner end
closed, as shown at G*. At the outer end of
the plug a cross-bar G® extends, and within
this cross-bar G° and closed end G* a valved
opening-rod G* is pivoted, which rod may
have a handle G°, as shown. This rod car-
ries at 1ts inner end a valve G® and also a
core or filling G of any suitable material,
preferably non - conducting in character.
Between the cross-bar G2 and the end of the
valve-rod G* a sleeve G® is applied, while
upon the end of the valve-rod a tension-nuf
G° may be used to draw the valve G° closely
to its seat. When the plug is to be used
solely for plugging purposes, a removable
segment or-block GY is inserted above the
block G, earried by the valve, so as to make
a complete core within the case G, whereby
the valve-rod may be repeatedly turned and
the valve operated withouteffectingany open-
ing into the tank A'. Ifit should bedesired

to withdrawsomeof the liquid from the tank,

this can be effected by removing the segment

The regulat- |

block G” into the upper portion of the casing
', thus leaving the lower portion of the cas-
ing open as an outlet for the liquid. The
parts when in this position are shown in Fig.
7, and the valve G® is provided with a finger
G, adapted to engage a pin G, which lim-

1ts the movement of the valve when it has
‘reached 1ts full open position.

When the
valve and block G are shifted into the posi-
tion shown in Fig. 5, the outlet from the tank
is effectually closed, and any tampering with
the receptacie may be further prevented by
the insertion of the plug GY. |
In the foregoing description it will be seen

that the operation of this invention involves

the evaporation of the liquefied air by the
circulation through said liquid of a current
of the air at an atmospheric temperature

which is always a great deal higher than that

of the ligquid air. It will also be seen that
by means of the valves the circulation of air
may be controlled through the medium of the
regulator, and these valves may be so oper-
ated as to maintain a compartment at a pre-
determined temperature proper for the pur-
poses in view, whether refrigeration or the
cooling of dwelling apartments.
of evaporated liquid or the airin a partially-
expanded condition oceurs through the out-
let-pipe, by which the current of intensely
cold vapor may be carried through pipes for
refrigerating purposes or allowed to escape
for a similar object. It is also essential in
a device of this character that the body
of liquid should be so thoroughly protected
from the influence of the atmosphere at a nor-
mal temperature that the same can be safely
handled and transported, and for that reason
the tank is surrounded by a series of air-
spaces forming a cireuitous path through
which the partially-vaporized air passes, and

thus provides a thorough protection against

undue expansion of the main body of liquid
alr and permits the evaporation of the same

to be controlled by the valves on the circula-

tion-pipes.

T'he detaills of construction and configura-
tion of the several parts of the invention may
be altered without departing from the spirit
of the invention as defined by the appended
claims, and the materials used may be altered
as found most expedient for the objects in
view. In the present illustration the con-
ducting-pipes have been shown as formed of

wood, whicn being a non-conductor of heat
2 by

The escape
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or ¢old has been chosen for the present ilius-

tration. | |
- Having described my invention, what I
claim is—

1. Aliquid-airreceptacle comprising a stor-
age-tank provided with an opening at its up-
per portion, a series of ineclosing shells sur-
rounding said tank and forming a series of
expansion - passages comimunicating with a
vent or outlel opening, and a removable cir-

125

130

G and operating the valvesoas to bringthe | culation-tube extending from one side of the




lower portion of the tank; substantially as

£t
case to the other throﬁgh said shells and the

specified. |

2. A liquid-air apparatus comprising a re-

ceptacle provided with means for the escape
of evaporated liquid, a circulation-tube pass-
ing through said receptacle and commmunicat-
ing with the atmosphere, and an automatic-

ally-operated valve for econtrolling said tube;

10
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- vided with openings alternately disposed at
their top and bottom, a tubular inlet commu-
nicating with the tank and joined to the alter-
nate shells or partitions, and a plug adapted
to close said inlet; substantially as specified.

 vided with openings alternately disposed at
their top and bottom, a tubular inlet joined
to the alternate shells or partitions, a plug.
adapted to close said inlet, and a float within |
 gsaid tank having a graduated stem adapted

to fit within a recess in said plug when in- |

55
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substantially as specified.

3. A liquid-air apparatus comprising a re-
ceptacle provided with means for the escape
of evaporated liquid, a circulation-tube pass-
ing through said receptacle and communicat-
ing with the atmosphere, an automatically-
operated valve for controlling said tube, and
a regulating device for operating said valve;
substantially as speciiied.

4. A liguid-air apparatus comprising a re-
ceptacle provided with means for the escape
of evaporated liquid, a circulation-tube pass-
ing through said receptacle and communicat-
ing with the atmosphere, an automatically-

operated valve for controlling said tube, and |
athermostatic regulating device for operating

said valve; substantially as specified.
5. In a liquid-air apparatus, the combina-

tion of a tank, a series of inclosing shells sur-

rounding thesame and spaced from each other

by supports at their bottoms to form a pas-

sage for evaporated liquid and provided with
openings alternately disposed at their top and
bottom, and an outlet-vent in the outer shell,

an inlet passing through the shell to the in-.

ner tank at its upper portion, and a circula-

tion-tube extending through the shells and
the lower portion of the tank and open at each

end; substantially as specified.

6. In a liquid-air apparatus, the combin&- |
tion of a tank, a series of partitions surround-
ing the same and spaced from each other to

form a passage for evaporated liquid and pro-

7. In a liquid-air apparatus, the combina-
tion of a tank, a series of partitions surround-
ing the same and spaced from each other to
form a passage for evaporated liquid and pro-

serted; substantially as specified.

8, In a liquid-air apparatus, the combina-
tion of a tank and discharging means there-
for, of a circulation-pipe communicating with
the atmosphere and extending through said

tank, valves controlling the opposite ends of ;

said pipe, and an air-inlet in sald pipe to pre-

vent the formation of a vacuum therein; sub- | cating with the atmosphere, valves at the ends
stantially as specified. |

iy
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9. In a ligquid-air apparatus, the combina-
tion with aliquid-tank,of air-circulating pipes
for producing evaporation within said tank,
simultaneously-operated valves at the oppo-
site ends of said circulating-pipes, a regula-
tor adapted to operate said valvesin one direc-
tion, and means for closing said valves when

‘released from the regulator; substantially as

specified.
10. In aliquid-air apparatus, the combina-

tion with a tank, of a closure-plug comprising

a casing, a pivoted valve thereon having a
core located within said casing, and means
for rotating said valve and core; substan-
tially as specified.

11. In aliquid-air apparatus, the combina-

tion with a tank, of a closure-plug comprising
a casing, a pivoted valve thereon having a
core located within said ecasing, means for ro-
tating said valve and core, and a removable

| core-block adapted to fill the space within

said easing between said valve-rod and core
carried thereby; substantially as specified.

12, In aliguid-air apparatus, the combina-
tion of a tank, a series of shells surrounding

the same and having openings at opposite

ends to form a circuitous path for the evapo-
rated liquid, supporting-seats for spacingsaid
shells from each other, an air-circulating pipe

extending through said tank and communi-

cating with the atmosphere, and means for

| closing the ends of said pipe; substantially as

specified. o |
13. In aliquid-air apparatus, the combina-

| tion of a tank, a series of shells surrounding
the same and having openings at opposite

ends to form a cirecuitous path for the evapo-
rated liquid, supporting - seats for spacing
said shells from each other, a circulating-pipe

extending through said tank and communi-

cating with the atmosphere, means for ¢los-

ing the ends of said pipe, and means con-

trolled by the temperature of the surround-
ing atmosphere for automatically actuating

said pipe - closing means; substantially as
specified. |

14. In aliquid-air apparatus, the combina-

| tion of a tank, a series of shells surrounding -
| the same and having openings at opposite
ends to form a circuitous path for the evapo-

rated liquid, supporting - seats for spacing
said shells from each other, a circulating-pipe
extending through said tank and communi-

cating with the atmosphere, valves at the ends

of said pipe, a regulator and an operating-
arm for said valves connected with said regu-
lator; substantially as specified.

15. In aliquid-air apparatus, the combina-

| tion of a tank, a series of shells surrounding
the same and having openings at opposite .

ends to form a circuitous path for the evapo-
rated liquid, supporting-seats for spacing
said shells from each other, a circulating-pipe
extending through said tank and communi-

i of said pipe, a regulator and an operating-
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arm to simultaneously move the valves at |

each end of the circulating-pipe; substan-
tially as specified.

16. In a liquid-air apparatus, a receptacle
comprisinga casing, a tank centrally disposed
therein, a series of shells spaced in said tank
by seat-blocks and open alternately at their
upper and lower portions to form a circuit-
ous channel, an air-circulating pipe extend-
ing through the tank, and means for control-
ling the entrance of air into said pipe relative
to the temperature of the apartment; sub-
stantially as specified.

17. In aliguid-air apparatus, the combina- |

tion with a liguid-tank, of an air-circulating
pipe for producing evaporation within said
tank, valves adapted to control the entrance
and exit to said pipe, a regulator connected
with sald valves to operate the same simul-
taneously relative to the movement of an ex-
pansive medium; substantially as specified.

In testimony whereof I affix my signature
In presence of two witnesses.

THOMAS J. HATHAWAY.,

Witnesses: |

0. P. WIMMER,
A. MURRAY.
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