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. To all whom it may concern:
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Be it known that I, James F. Prack, a
citizen of the United States, and a resident
of Glenridge, in the county of Essex and
State of New Jersey, have invented certain
new and useful Improvements in Apparatus
for Cooling and Preserving Foods, &c., by
Liquid Air, of which the following is a speci-
fication. -

This invention relates to apparatus for
cooling railway cars, especially for so called
“‘refrigerator cars;” but it may also be used
for cooling and keeping cool cold storage
rooms anywhere or wherever fruits, meats
or food products are sought to be preserved.

The invention is especially applicable,
also, for maintaining relatively low tempera-
tures in cold storage rooms on steamships,
and preserving the perishable products dur-
ing transportation tﬁerein.

The object of the invention is to not only
maintain a uniformly cool temperature, but
to keep the car or storage room dry and
l())ure; to save a large part of the space taken

y ice; to reduce the weight of the refriger-
ant carried by refrigerator cars; and to pre-
serve the perishable products better and at
much less cost. I attain these objects by
the use of liquid air or liquid nitrogen as the
refrigerant and preserver; and by means of
the mechanism or apparatus herein de-
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In order that those skilled in the art may
understand and make use of my invention, T
have illustrated it, as used in an ordinary
refrigerator car, by the accompanying draw-
ings, in which— :

Figure 1 is a longitudinal vertical section
of such refrigerator car, with the ice bunkers
removed, and my apparatus shown located
therein. Fig. 2 is a transverse section of the
car, or the end removed, showing my appa-
ratus in elevation. Fig. 3 is a similar trans-
verse section, or view from the middle of the
car looking toward one of the ends. Fig. 4
shows in elevation a plan ar front view of
the outside gage or indicator, which indi-
cates to the attendant outside the quantity
at all times of liquid air in the containers,
holders or tanks inside the car or refrigerat-
ing room. Fig. 5.is a modified form of
thermostat for use in the car or refrigerating
room. Fig. 6 shows a mercury thermometer
for indicating outside-the car. or refrigerating
room the temperature therein—the same

being protected by a glass case outside, and
the bulb protected by a perforated box
inside. Fig. 7 is a longitudinal vertical sec-
tion of one of the liquid air evaporating
holders, showing in detail the safety relief
valve and the oxygen automatic discharging
valve; Fig. 8 is a transverse view in vertica
section of this automatic discharging valve;
Fig. 9 shows the mercury thermostat, in ver-
tical section on an enlarged scale; and Fig,
10 is a vertical sectional view of the liquid
indicator V wheel and stem, showing details.
Figs. 11, 12 and 13 are detail views of the
leather or rubber outlet check or flap valve
in top of the car or inclosure—the first two
being in vertical section, and the other a
plan view.

Similar reference marks refer to similar
parts throughout the several drawings. :

At the numeral 1 T show the car body,
which is made with the outer and inner in-
sulating still air spaces 2 and 2/, as usually
built. Often there are three such still or
dead air spaces. At 3 Ishow a series of light
liquid gas tanks, preferably made of thin
sheet metal, such as steel or iron. Ten are
shown in the drawing, 5 at each end inside
of the car, although a larger or less number
may be used. These tanks are Ereferably
located on end, and are connected together
near the tops by the connecting pipes 4 (see
Fig. 2). One or more of these tanks has an
escape, or gas discharge, at the top, thirough
suitable safety valves 5 and 5, which safety
valves are preferably set so as to discharge at
a suitable light pressure, say at from 5 1bs. to
10 Ibs. to the square inch inside the tanks.
In a detail view (Fig. 7), the preferred con-
struction of these tanks or evaporating liquid
air holders, is shown, with also a sectional
view of this safety relief or outlet discharging
valve 5 or 5. This valve may be fixed to"
one holder only, or attached to the connect-
ing pipe 4—in which case only one valve will
be required for each series of holders. These
tanks (3) are fixed to a common base 6
and 6’, by the screws 7 or other suitable fas-
tenings; and these bases are supported by
the springs 8 and 8—preferably of the usual
steel wire helical variety; though rubber or
any other suitable spring will do. These
springs rest on the bottom of the car, and are
held in place by any suitable guides, such as
shown at 9. These liquid gas tanks are held
against lateral motion by the guides 10 and
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10’ and 11 and 11/ respectively, which may | form of thermostat (26) is shown in Fig. 5,

be of any suitable construction. These
guides are fixed as shown to the car body,
and the insulating partitions 12 and 12/
These insulating partitions 12 and 12’ sepa-
rate the tanks at each end from the interior
space of the car, so that the tanks are practi-
cally inclosed in a small space ¢ and a’ at
each end of the car, but are insulated from
the interior loading space. The guides, 10
and 10’ and 11 and 11/, while preventing the
tanks from moving either sidewise or back-
ward and forward, yet allow the tanks on the
bases 6 and 6’ to freely move up and down as
the resiliency of the springs 8 and &’ allow-—or
they will move up as the weight in the tanks
grows less, or move down whenever they are
filled with liquid and the springs are. com-
pressed with the increased weight.

At the bottom I have charging or dis-
charge pipes 13 and 13’ provided with suit-
able eocks or valves 14 and 14/, and hose
connections 15 and 15, These pipes 13 and
18’ pass through the car body, preferably at
the bottom, and are fixed to the bases6and &/,
respectively, as shown at 13¢ (Fig. 2). Hach
pipe 13 and 18’ is connected to branch pipes,
as shown at 167 in Fig. 7; which connect each
with one of the tanks, as shown at 16 in Fig.
2. 'The pipes 13 and 13" are made so as to
readily slide up and down through the bot-
tom of the car, the same being packed with
the leather or other suitable packings 17 and
17’ respectively, so that no air is allowed to
passin or out the cars around the pipes.  See
Fig. 7. A
At 18 and 18’ T show two small spindles or
stems one of which passes through each end
of the car, and each of which has fixed to its
outer end, outside the car, an index finger 19
and 19/, which are protected by the cases 20
and 20’ having the glass face 21 and 21/, re-
spectively.  On the inner end of these stems
18 and 18’ I have fixed suitable grooved pul-
leys 22 and 22/, with a wire or cord 23 and
23’ which is attached respectively to the
stud 24 or 24’ on one of the tanks 3. The
stem is held against this wire or cord by the
spiral spring 25 or 25'; so that as the tanks
move up and down on the springs S or 8, (as
the weight of the liquid gas therein varies),
the outside index fingers 21 and 21’ will
show to-the trainman outside exactly how
much liquid there is in the series of tanks at
each end of the car. This is an important
feature of my invention as will further be ex-
plained. In Fig. 4 I show another view of
the index gage, showing more clearly some of
the details thereof; and in Fig. 10 is'shown a
detail view of the V wheel 22 or 227, the stem
18 or 18’ and the little helicalispring 25 or 25
which holds the wheel 22 or 22’ and. the in-
dex finger 19 or 19’ against the cord 23.

At 26 I have a suitable thermostat, made
as shown with a mercury tube. Another

consisting of two strips of metal in form of a
ring, or horse-shoe, the metal strips being of
unequal thermal expansion, such for instance
assteel and brass.  The mercury thermostat
2645 shown in vertical section on an enlarged
scale in Fig. 9. The simplest form of this
mercury thermostat (26) is similar to an
érdinary mercury thermometer, of alarge
size, the bulb being extra large, and the glass
tube being open at the top. A cork float b
rests on the top of the mercury, and is held
to the surface of the mercury by a light
spring ¢; to this cork may be attached the
oye d to which the cords 27 and 27’ are fixed.
As the temperature falls the mercury con-
tracts, and helical spring ¢ presses the cork
down as the column of mercury-in the tube
falls and the cords 27 and 27’ pull the gates
28 and 28 and 29 and 29’ partially or wholly
shut; as the temperature rises in the re-
frigerating inclosure in which the thermostat
26 1s located, the mercury in said thermostat
expands and the cork b rises in the tube, and
the cords 27 and 27’ being loosened, the ten-
sion of the springs f and ¢ partially or fully
open the gates 28 and 28" and 29 and 29"
A% 30 1 have an escape valve, of leather,
or some other suitable material, which cpens

into the dead air insulating space 2’ at the.

top of the car. The nitrogen gas, after
evaporating in the tanks 3 at each end of the
car, and passing up through reliet valve
5 or 5/, and down out through the gates 29

and 29/, and absorbing heat from the car.

space, finally passes up through this flap

. valve 30, and circulating over the top of the

car in air-space 2/, passes through similar
valves 31 and 31/ near the end of the car into
the insulating air space 2 on top of the car.
From here it passes out into the open through
o similar flap valve 32, which is protected by
the perforated cover 33. Valves similar to
31 and 31’ may be located on the sides near
the end, as at 31°¢ to insure more complete
circulation of the escaping nitrogen gas, (see
Fig. 3).

At 34 and 34’ (see Figs. 1, 7 and 8) I show
check valves connected with one of the
liquid air tanks in the series at each end of
the car, and opening the passage in the pipe
(349) from said tanks into the flexible tubes
35 and 35" respectively. Said flexible tubes
are tightly connected with the nipples 36 and
36 respectively, which pass through the in-
sulating partitions 12 and 12’ respectively,
and connect with the radiating grillage or
pipe loops 37 and 37" (see Figs. 1, 3 and 7).
This valve 34 (or 34) as well as the chamber
below the same, and the outlet bib 342
(which is connected through said valve with
the passage in the pipe 349) is held firmly in
position by the pipe 34¢ attached to one of
the tanks (see Fig. 7); the valve is kept to its
seat by thespring 34¢, until forced open by -
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the bracket 40. The flexible tube 35 (or 35)
at its upper end is slipped over the down-
wardly projecting hose bib 342 and made
fast thereto, and its lower end is made fast
to the pipe 36 in a similar manner, thus form-
ing a connecting passage between the radiat-
ing grillage 37, and the tank 3, through the
valve 34, whenever said valve is opened by

- pressure on the bracket 40 when the tank 3

1s caused to rise by the spring 8.

At 40 and 40’ are shown brackets, fixed to
the partitions 12 and 12/, see Figs. 1 and 7,
respectively, at suitable distances above the
spring check valves 34 and 34’ so that as the
liquid air in the tanks 3 evaporates and the
charges therein grow lighter in weight and
the tanks rise upwardly on the springs 8 or
8’, that the stems of the check valves will
press against the brackets 40 and 40’ and
the valves open. These brackets will be
placed at such points so that when the nitro-
gen (which evaporates first) has all (or sub-
stantially all) evaporated, the oxygen liquid
as it evaporates in the tanks 3 will pass
through the check valves 34 and 34’ into the
radiating pipe grillage 37 and 37/, and not
into the carspace. This is a valuable feature
of my invention, as it enables me to supply
to the perishable products in the car, or in
a cold storage room, pure dry nitrogen gas all
the time, and keep the oxygen gas (which is
the prime cause of deterioration and decay)
away from contact with such perishable
products; and yet to avail of the refrigera-
tive or cooling effect of all of the evaporating
liquid air. : .

The operation of the mechanism or appa-
ratus is very simple: The tanks 3 are f?l?ed
with liquid air, (which is kept at a convenient
station under a suitable pressure) through a
leather or other suitable flexible hose at-
tached to the nipples 15 and 15’.  This liquid
air is a mixture of gbout 80%, in volume of
liquid nitrogen, and about 209, of liquid
oxygen—or practically the same proportions
as the atmosphere. The temperature of the

.car being above that for which the thermo-

stat 26 or 26’ is set, the dampers 28 and 28’
and 29 and 29’ are open. The car is then
preferably filled with whatever merchandise
1s desired to be kept cool and preserved, and
1s then closed—preferably air-tight. The
circulation of the air in the car space com-
mences, and the warmer air passes in at the
top through the gates 28 and 28/, into the
insulated mclosures ¢ and o’ in which are lo-
cated the liquid air tanks, and down and
around the tanks in the said inclosures at the
ends of the car. This circulation sets up an
evaporation-of the liquid air in the tanks at
once, and the circulating air around the tanks
being cooled, falls by gravity to the bottom,
and passes out through the gates 29 and 29’
into the car-space, mixed with the nitrogen
gas escaping from the safely valves 5 and 5

8

—for the nitrogen passes off first as the liquid
air evaporates in the tanks. As the car or
cold storage room becomes filled with cool
nitrogen, the warmer air in the car space is
forced out by the accumulating pressure
through the valves 30, 31 and 31’ and 32.
This operation continues until gradually all
of the air, practically, in the car-space is re-
placed by cool nitrogen gas. In many cases
909, of the car-space is occupied by the load
of fruit or other perishable food products; so
that the car is filled many times each hour

with the cool nitrogen gas evaporating from -

the liquid air charges in the tanks. As the
fruit, meats or other products and the car
space become cooled to the temperature de-
sired, the thermostat 26 acts, and the gates
28 and 28" and 29 and 29’ gradually close,
until finally-the liquid air tanks are shut off
from the circulating air in the car space.
The tanks thus being in an insulated inclo-
sure, @ or «’, with little or no circulation
around them, evaporation of the liquid air in
the same is retarded, and finally reaches such
a low stage, that it is just sufficient to neu-
tralize the heat which passes through the
walls of the car. Gates 28 and 28’ can be
arranged to close air-tight, and gates 29 and
297, closed not so tight but that the nitrogen
gas escaping from the tanks may passinto the
car space. When the bulk of the nitrogen
has evaporated from the liquid air charges,
the loss of weight will cause the tanks to be
lifted up on the springs 8 or 8’, and the
brackets 40 and 40’ will come in contact with
valve stems of check valves 34 and 34’ re-
spectively and pressing down the spring 34¢,
open said valve. The evaporated gas i the
tanks, being then relieved from pressure will
no longer lift the safety valves 5 and 5’ (for

_the spring 5°¢ will close the valve), but will

pass out through the radiating pipe loops 37
and 37/ into the insulating spaces 27 and 2
and out into the open through the flap valve
32. The brackets 40 and 40’ may be so ad-
justed as to open the check valves 34 and 34/
when the nitrogen has about all passed off,
so the residue or oxygen does not pass into
the car space, and does not come in contact
with the fruit or other products being cooled
or preserved.

If it is desired to save the oxygen, 259
more liquid air may be put into the tanks
than ordinarily required for a day’s run; and
then when the index gages 19 and 19’ show
that about four-fifths of the charges have
evaporated, a hose may be attached to the
bibs 15 and 15" and by opening the cocks 14
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and 14’ successively, the oxygen liquid may °

be forced out by its own pressure into an in-
sulated storage tank kept for the purpose at
the station.

It will be seen that the cold guses as de-
livered to the spaces 2 and 2’ in the car body,
whether delivered froim the loading space or
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from the pipes 38 and 38/, will set up and
maintain a constant circulation all through
said spaces, thereby insulating the interior of
the car from the normal heat of the outside
atmosphere; the top of the car, which is most
exposed to the sun, being doubly insulated in
this respect. :
In Fig. 6 I show an ordinary mercury

thermometer 42, the bulb 43 being located

inside the car space or cold storage room;
and the stem 44 outside, graduated on the
stem and protected by the outside frame 45,
and having the glass face 46, so the tempera-
ture inside can be readily seen at all times
irom the outside.- The bulb inside is pro-
tected by the perforated case 47.

While. the drawings illustrate a refriger-
ator car, with dead or still air insulating
spaces around the same, as ordinarily built;
vet it may also serve to illustrate the appli-
cability of my invention to any cold storage
room, or any inclosure or space to be cooled,
or used for the storage and preservation or
for cooling or refrigerating of meats; {ruaits,
fish, eggs, or any other perishable foods or
{ood products, whether being preserved in
warehouses, markets, hotels or residences, or
during transportation in cars or steamships.

The words “insulation,” ‘“insulated” or
“insulating’’ used herein; refer to insulation
against circumambient heat, or the normal
heat of the atmosphere, or the environment
of the substance or space sought to be insu-
lated or cooled.

Taving thus described my invention what
I elaim as new and original and. desire to se-
cure by Letters Patent, is—

1. In an apparatus for cooling by evapo-
rating liquid air, an insulated inclosure to be
cooled having a separate insulated compart-
ment therein, and operating gates connect-
ing said separate compartment with said in-
closure; in operative “combination with &
non-insulated liquid-gas evaporating holder
within said separate compartment, having a
valved passage in or niear its top connecting
said helder with and delivering to said com-
partment, arranged to open at and by a pre-
determined lizht pressure; and a thermostat
within said inclosure to be cooled, arranged
to operate said gates as the temperature in
said inclosure changes—whereby the amount
of air allowed to circulate in a given time
from said inclosure through said compart-
ment and over said holder, and be thus sub-
jected to the cooling action of the evapo-
rating liquid therein, is increased or dimin-
ished as the temperature in said inclosure
changes, thereby inecreasing or diminishing
the ‘evaporation of the liquid air in said
holder and the delivery of the cold evapo-
rated gases therefrom to said eompartment
and said insulated inclosure.

2. An apparatus for cooling by liquid air,
conmprising in operative combination, an in-

927,595

sulated inclosure to be cooled, having a sepa-
rate insulated compartment therein; aliquid-
gas evaporating holder within said separate
compartment, uninsulated and exposed to
the air-currents therein, and arranged-to be
charged with liquid-air—said holder having
a spring-actuated valve connecting the same
with said separate compartment, arranged
to open at or by a predetermined light pres-
sure; an operating gate connecting said in-
closure to be cooled with said separate com-
partment therein; and a thermostat within
said inclosure to be cooled, arranged to open

or close said gate as the temperature rises or

falls in said inclosure.

3. In an apparatus for cooling by liquid
air, the combination with the refrigerating
room or inclosure to be cooled, of a separate
compartment formed by a partition therein
and connected therewith by epenings at the
top and bottom of the partition wall separat-
ing the same; one or more vertically-mov-
able evaporating tanks or liquid-gas holders
within said separate compartment adapted

“to be charged with liquid air, and having one

or moresprings on which they are supported;
a safety relief valve connected with said tank
or holders, near the top thereof; and set so as
to open only at a pre-determined light pres-
sure; a discharging or pressure - releasing
check-valve connected with said tank or
holders; and a bracket fixed to the partition
wall of said compartment—the parts being
so arranged that as said liquid-air charge
evaporates and thereby becomes lighter in
weight said tank or holders will rise on the
spring supports and at a pre-determined
point said check valve will come in contact
with' said bracket and automatically be
opened thereby, and the release of the pres-
sure in said tank or holder will permit said
safety valve to close.

4. An apparatus for cooling by liquid air,
comprising in operative combination a re-
frigerating room or inclosure to be cooled,
having insulated inclosed air spaces around
the same; a separate insulated inclosure con-
nected with said refrigerating room; radiat-
ing pipes located within said refrigerating
room, and conneeted at the outlet or delivery
end thereof with said insulating air-spaces; a
vertically movable liquid gas evaporating
holder, arranged to be charged with liquid
air, located within said separate inclosure—
said helder having two spring-actuated check
valves,.one of which is connected with and
delivers to said radiating pipes and the other
tosaid separate inclosure; one or moresprings
arranged. to suppert said holder—whereby it
automatically falls or rises with the increase
or decrease of the weight of the !'quid-gas
charge therein; and means for automatically
operating one of said valves by the vertical
movement of said evaporating holder.

5. In an apparatus for cooling by liquid
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air, the combination with a refrigerating

room or inclosure to be cooled, insulated
from the normal heat of the atmosphere by
inclosed air-spaces around the same, of a
separate insulated compartment; radiating
pipes within said refrigerating room deliv-
ering to the insulating air-spaces around
the same; a vertically movable evaporating
holder, arranged to be charged with liquid
air, within said separate compartment, hav-
ing two valves—one delivering to said sepa-
rate compartment and the other to said ra-
diating pipes; one or more springs on which
said liquid-air evaporating holder is sup-
ported—whereby said holder falls and rises
on said spring support as the weight of the
liquid charge therein varies, or the tension on
said spring support is increased or dimin-
ished ; and means for automatically operating
one of said valves by the vertical movement
of said holder.

6. In an apparatus for cooling by liquid
gas, the combination with a refrigerating
room, or inclosure to be cooled, insulated
from the normal heat of the atmosphere, of
an insulated liquid-gas evaporating chamber
separated from said refrigerating room by an
insulating transverse partition having inlet
openings to said evaporating chamber from
said refrigerating room over or near the top
of said partition, and outlet openings from
said chamber to said refrigerating room, un-
der or near the bottom of said partition—
said inlet and outlet openings being controlled
by gates; a liquid-gas uninsulated evaporat-
ing container within said evaporating cham-
ber, exposed to the air currents therein, ar-
ranged to be charged with liquid gas and
having a spring-actuated gas-valve opening
therefrom, and means for operatingsaid gates
by a thermostat in said refrigerating room,
thereby controlling the degree or rapidity of
evaporation of the liquid-gas charge in said
evaporating container within said separated
liquid-gas evaporating chamber.

7. In an apparatus for cooling by liquid
air, the combination with a refrigerating

room, or inclosure to be cooled, insulated |

from the normal heat of the atmosphere, of
an insulated liquid-air evaporating chamber
separated from said refrigerating room by an
insulating partition having inlet openings to
said evaporating chamber from said refrig-
erating room over or near the top of said par-
tition, and outlet openings from said chamber
to said refrigerating room, under or near the
bottom of said partition; a liquid-air evapo-
rating container within said evaporating
chamber, exposed to the air-currents therein,
and arranged to be charged with liquid air;
and means for controlling the size of said inlet

‘and outlet openings by the changes in tem-

perature of said refrigerating room, and
thereby regulating the degree or rapidity of
evaporation of said liquid-air charge in the

8

exposed container within said evaporating
chamber, and means for automatically deliv-
ering the first gaseous (f)roducts of distilla-
tion, or a predetermined part of said liquid-
air charge as evaporated, into said refrigerat-
ing room, and the later gaseous products of
distillation, or the remainder of said liquid-
air charge, to the open air without passing
into said refrigerating room.

8. In an apparatusfor cooling byliquid sir,
the combination with a refrigerating room,
or inclosure to be cooled, insulated from the
normal heat of the atmosphere, of a separate
insulated liquid-air vaporizing chamber con-

'nected therewith; a liquid-gas evaporating

container, located in said chamber, arranged
to be exposed to the air-currents therein and
to be charged with liquid air—said container
having an outlet for the gaseous products of
distillation therein, delivering to said cham-
ber; means for controlling the air-currents
in said liquid-air vaporizing chamber by the
changes in temperature of said refrigerating
room, and thereby regulating the degree or
rapidity of evaporation of the liquid-air
charge in said container, and means for
vaporizing a predetermined proportion of
said . liquid-air charge, or only the gases
richer in nitrogen, and delivering the same
to said chamber and thence to said refrigerat-
ing room or inclosure to be cooled.

9. In an apparatus for cooling and pre-
serving perishable food products by liquid
air, the combination with a refrigerating
room or inclosure to be cooled, insulated
from the normal heat of the atmosphere, and
having therein a cooling radiating pipe or
pipes; of a separate insulated inclosure, and
a vessel or evaporating holder therein ar-
ranged to be charged with liguid air; means
for automatically regulating the evaporation
or rapidity of fractional distillation of said
liquid-air charge by control of the air cireu-
lation in said separate inclosure, and deliver-
ing to said refrigerating room or inclosure to
be cooled the nitrogen substantially thereof
as it evaporates, and means for passing the
oxygen substantially through said radiating

ipe or pipes—whereby the cooling effect of
goth gases evaporated from said liquid-air
charge is utilized, but only those richer in
nitrogen are allowed to come in contact with
the perishable products being preserved.

10. In an i%fp aratus for cooling by the
evaporation of liquid air, the combination
with a refrigerating room or cold-storage
inclosure; of a separate vaporizing ehamber
insulated from said cold-storage room, but
connected therewith by regulated openings
at or near the top, or ceiling, and at or near

the bottom, or floor thereof, respectively; an -

uninsulated liquid-air evaporating container,
located in and having a gaseous outlet de-
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said cold-storage inclosure; and means for
regulating the size or dimensions of said up-
{)er and said lower openings by a thermostat
ocated in said refrigerating raom or cold-
storage inclosure. '

11. An apparatus for cooling and preserv-
ing perishable food products by the fractional
distillation of liquid air, comprising in opera-
tive' combination, a cold-storage room or
insulated inclosure having a radiating pipe
or pipes therein delivering outside thereof;
means for automatically delivering substan-
tially the nitrogen only, or first gaseous prod-
ucts of distillation of liquid air, direct to and
in contact with said perishable food products
in said insulating inclosure; and means for
conducting substantially the oxygen,or the
later gaseous products of distillation of said
liquid air, through said radiating pipe or
pipes—thereby utilizing the cooling eflect
of said later gaseous products of distillation
without bringing same in contact with said
perishable foods. :

12. In an apparatus for cooling and pre-
serving perishable foods by the fractional
distillation of liquid air, an insulated inclo-
sure adapted to transport or store therein
said perishable foods, in operative combina-
tion with means for automatically delivering
the first gaseous productsof distillation of a
liquid-air charge, or substantially the nitro-
gen only, to and in contact with the perish-
able foods in said insulated inclosure, and for
utilizing the refrigerative effect of the later
gaseous products of said distillation, or sub-
stantially the oxygen of said liquid-air
charge to cool said insulated inclosure, with-
out allowing same in contact with said per-
ishable foods. :

13. An apparatus for cooling by liguid
gas, railway cars used for the transportation
of perishable goods, comprising in combina-
tion with an insulated refrigerator car, a
separate insulated compartment within said
car; an upper and a lower opening and closing
gate, connecting said separate compartment
with the storage room or inclosure used for
transportation of goods in said car; a liquid-
gas évaporating holder within said separate
compartment; uninsulated and exposed to
the air-currents therein, and having an out-
let at the upper end thereof; and a thermo-
stat within the storage inclosure used for
goods, arranged to operate both of said gates
as the temperature changes in said storage
inclosure—thereby increasing or diminishing
the opening or passage between said storage
inclosure and said separate compartment,
and correspondingly increasing or diminish-
ing both the circulation of the air or other
gases through the same, and the evaporation
of the liquid gas in and delivery of the cold
evaporated gases from said holder.

_14. In an apparatus for cooling by liquid
air, railway cars used in the transportation of
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perishable goods, the combination with an
insulated refrigerator car, of a separate In-
sulated compartment within said car having
an operating gate or damper connecting said
compartment with the insulated inclosure
or space in said car used for the transporta-
tion of goods; a liquid-gas evaporating holder
within said compartment, uninsulated and
exposed to theair-currentstherein arranged
to be charged with liquid gas under light
pressure, and having 2 spring - actuated
valve in or near its upper end connecting said
evaporating holder with and delivering to
said separate compartment; and a thermo-
stat within the inclosure used for goods in
said car, in operative connection with said
gate—the parts being so arranged that as the
temperature rises in the inclosure used for

©
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goods in said car, the thermostat opens said -

gate and as the temperature falls therein it
closes or partially closes the same.

15. An apparatus for cooling and preserv-
ing perishable foods by liquid air during
transportation, comprising a refrigerator car
having a transverse insulating partition
forming a compartment within said car sepa-
rate from the inclosure used for the trans-
portation of goods; in. combination with. a
vertically-movable tank or liquid-air evapo-
rating container, adapted to be charged with
liquid air; a projecting bracket fixed to said
partition; one or more springs upon which is
supported said evaporating container; and
two valves connected with said tank or lig-
uid-air evaporating container—one an out-
wardly delivering gas check-valve at or near
the top of said container, and set so as to
open at a pre-determined pressure’ therein;
and the other a pressure-releasing valve,
fixed s0 as to be operated by said bracket—
the parts being so arranged that as said lig-
uid-air charge evaporates and thereby be-
comes lighter in weight, said container will
rise on its spring-support, and at a pre-deter-
mined point said pressure-releasing valve
will come in contact with said bracket and
automatically be opened thereby, and by
thus releasing the pressure in said container
permit the other valve to close.

-16. An apparatus for cooling and preserv-
ing by liquid air perishable food produets
during transportation, comprising in opera-
tive combination a refrigerator car having
insulating air inclosed spaces around the

100

105

110

115

same; a separate insulated inclosure within 120

said car-body; radiating pipes located within
the space used for transportation of goods in
said car, and connected at the outlet or de-
livery end thereof with said inclosed insulat-
ing air spaces; a vertically-movable liquid-
airevaporating holder, arranged tobe charged
with liquid air located within said separate
insulated inclosure—said holder having two
escape or outwardly-delivering gas valves,
one of which is connected with and delivers

125

130




927,595

to said radiating pipes, and the other to said
separate insulated inclosure; one or more

~ springs on which is supported said liquid-air

10

15

evaporating holder—whereby said holder
rises or falls on said springs as the liquid air
charge therein is diminished or increased;
and means for actuating said valves, ar-
ranged to be brought into operation as the
evaporation of the liquid air in said holder
proceeds.

17. An a,;i)) aratus for cooling and preserv-
ing perisha {)e food products during trans-
gortation in railway cars, comprising in com-

ination with a refrigerator car having insu-
lating air spaces around the same; radiating

* pipes within the space reserved for transpor-
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tation of goods, said pipes delivering to the
insulating air spaces around said car; a sep-
arate inclosure within said car body, and a
vertically movableevaporating tank orholder
therein arranged to be charged with liquid
air, said holder being provided with and sup-
ported on one or more springs;—whereby
said holder rises and falls on said spring sup-
port as the weight of the liquid charge there-
In varies, and the tension on said spring or
springs is increased or diminished; two
valves connected with said holder—one de-
livering to said separate-inclosure and the
other to said radiating pipes; and means for
automatically operating one of said valves

by the vertical movement of said holder.

18. In an apparatus for cooling insulated

.refrigerator cars by liquid air, the combina-

tion with a car of a liquid-air evaporating
chamber therein separated by an insulating
partition from the refrigerated inclosure in
said car used for transportation of goods,
but connected therewith; a liquid-air evap-
orating container in said separate chamber,
arranged to be charged with liquid air at a
tension slightly above atmospheric pressure
In operative combination with means for
automatically regulating the evaporation of
said liquid - air charge operated by the
changes in temperature of said refrigerated
inclosure for goods; and means for indicat-
ing outside of said car during the operation
of the apparatus the quantity of liquid air
at all times in said container.

19. In an apparatus for cooling and pre-
serving perishable food products by the frac-
tional distillation of liquid air, the combina-
tion with an insulated inclosure adapted to

store or transport therein said perishable

products; of means for automatically deliv-
ering substantially the nitrogen only, or
first gaseous products of distillation of liquid

- air, to and In contact with the perishable

60
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foods in said inclosure; and means for sepa-
rating the later produet of evaporation and
conducting the same in proximity to the
compartment for perishable products for
cooling the same. :

20. In an apparatus fof cooling -and pre-.

7

serving perishable food products by the frac-
tional distillation of liquid air, the combina-
tion with an insulated inclosure adapted to
store or transport therein said perishable
products, of a liquid-air evaporating con-
tainer; means for allowing the warmer gases
In said insulated inclosure to be delivered in
surface contact with said container, and
thereby evaporating the liquid-air charge
therein; a thermostat in said inclosure, ar-
ranged to regulate the flow or delivery of
said warmer gases from said inclosure by the
changes of temperature therein; and means
for delivering the first gaseous products of
said distillation, or substantially the nitro-
gen only to and in contact with said perish-
able products. : ‘

21. In an apparatus for cooling and pre-
serving by liquid air, perishable foods or
food products during transportation in re-
frigerator cars insulated from the normal
heat of the atmosphere, the combination of
a refrigerator car having a separate com-
partment therein communicating with the
car-body space; a receptacle or liquid-air
evaporating holder in said compartment, ar-
ranged to be charged with liquid air; radi-
ating pipes in the refrigerating storage in-
closure, or car-space used for the perishable
products, delivering outside thereof; means
for automatically regulating the evaporation
or rapidity of fractional distillation of said
liquid-air charge; and means for automat-
ically delivering to the separate compart-
ment and from thence to the car-space used
for goods the nitrogen, substantially, of said
liquid-air charge as it evaporates, and for
passing the oxygen, substantially, of said
evaporating liquid charge through said radi-
ating pipes—whereby the cooling effect of
both gases from said liquid-air charge is
utilized, but only those gases richer in nitro-
gen are allowed to come in contact with the
perishable foods or food products being trans-
ported in said car. o

'22. In an apparatus for cooling by liquid
air refrigerator cars insulated from the nor-
mal heat of the atmosphere, the combination
of a liquid gas evaporating chamber in said
car, separated from the inclosure for storage
of goods by an insulating partition, but con-
nected therewith; a liquid gas evaporating
container in said separate chamber, arranged
to be charged with liquid gas at a tcnsion
slightly above atmospheric pressure; and
means for automatically regulating the de-

gree or rapidity of evaporation of the liquid- -

air charge in said container by a thermostat
located in the inclosure for transportation of
goods in said refrigerator car; and means for
allowing the products of distillation of a pre-

-determuned.. proportion of said liquid-air

charge to"be.delivered to said storage in-
closure.-

23. An apparatus for cooling and preserv- 10
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ing by fractional distillation of liquid air the
perishable food products being transported
in refrigerator cars, comprising in operative
combination, an insulated refrigerator car
having radiating pipes -therein, delivering
outside thereof; a liquid air holder; means for
automatically delivering substantially nitro-
gen only, or the first gaseous produets of distil-

-lation of liquid air, to and in contact with the

perishable products in said car; and means
for passing the oxygen or the later gaseous
products of said distillation, through said
radiating pipes and delivering same outside

of said car—whereby the cooling effect of -

said oxygen or the later gaseous products of
distillation, is utilized without bringing same
in contact with said perishable goods.

24. An apparatus for cooling and preserv-
ing by fractional distiilation of liquid air the
perishable foods or food produets being trans-
ported in refrigerator cars, comprising in
operative combinatiorra refrigerator car hav-
ing an inclosure therein for storage of the
perishable products—said inclosure being
msulated by air spaces around the same,
having an outlet or means of egress only to
the open air; a liquid-air holder; means for
automatically * delivering substantially ni-
trogen only or the first gaseous products of
distillation of liquid air, ‘to said storage in-
closure; and means for passing the oxygen
substantially or the latet gaseous products
of said distillation through said air spaces
around the car—thereby utilizing the cooi-
ing effect of said later gaseous products of
said distillation without bringing same in
contact with said perishable goods or admit-
ting same to said storage inclosure.

25. In a liquid-air cooled steamship refrig-
erating room  or insulated cold-storage in-
closure, the combination of a separate com-
partment having therein a liquid-gir con-
tainer or evaporating holder; and means for
regulating the evaporation of the liquefied
air in- said holder }E)y a thermostat in said
refrigerating inclosure; and means ifor de-
livering to said refrigerating room a pre-
determined proportion of the liquid charge
as distilled in said evaporating container.

26. In an apparatus for cooling and pre-
serving perishable foods by the fractional
distillation of liquid air, an insulated inclo-
sure adapted to transport or store therein
such perishable foods, and a liquid-air
holder in operative combination with means
for automatically controlling the evapora-
tion, of all the gaseous products of distilla-
tion, of a liquid-air charge, by the tempera-
ture of said insulated inclosure; and means
for delivering the first gaseous products of
said distillation, or substantially the nitrogen
only, to and in contact with said perishable

927,505

foods and for preventing the later gaseous
products of said distillation, or substantially
the oxygen, from comingin contact with said
perishable foods.

27. In a liquid-air cooled railway refriger-
ator car, a separate compartment having a
liquid-air container or evaporating holder
therein, in operative combination with
means for regulating the evaporation of the
liquefied gas in said holder, by a thermostat
in said car; and means for delivering to said
car a pre-detérmined proportion of "the
liquid charge as distilled in said evaporating
container.

28. In an apparatus for cooling and pre-
serving perishable foods, by the fractional
distillation of liquid air, a liquid-air holder
and means for utilizing the reirigerative and
preservative effect of the first gaseous prod-
ucts of distillation of a liquid-air charge, or
substantially the nitrogen only, by delivering
the same to and in contact with said perish-
able foods; in operative combination with
means for utilizing the refrigerative effect of
the later gaseous products of said distilla-
tion, or substantially the oxygen to cool said
perishable foods, without permitting sam
in contact therewith. :

29. An apparatus for cooling and preserv-
ing perishable goods during transportation,
comprising in operative combination & rail-
way refrigerator car, having therein a liquid-
air container or evaporating holder; means
for delivering the warmer gases in said car to
and controlling the circulation thereof over
or around said holder—whereby the evapora-
tion or fractional distillation of the liquid
air in said holder is increased or diminished;
and means for causing a pre-determined pro-
portion of said products of distillation to be

85

70

75

80

85

90

95

100

delivered to the inclosure used for trams-

portation of goods in said car.

30. In an apgaratus for cooling and pre-
serving perishable foods by the evaporation
of liquid gas, the combination .with an in-

‘sulated inclosure adapted to store or trans-

port therein said perishable foods, of & lig-
uid-gas evaporating holder, and means for

automatically controlling the evaporation of -

the liquid-gas charge in said holder accord-
ing to the temperature of said insulated in-
closure, and automatically- regulating the
delivery of the gaseous products of said dis-
tillation to said car. : -

105

110

115

Signed at New York, in the county.of New -

York and State of New York this 25th day
of October A. D. 1906. - S

JAMES F. PLACE.

Witnesses:
CLARENCE PLACE,
Jouxn H. ACErOYD.



