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15 Claims.

This invention relates to means and methods
of refrigerating railway freight cars and the like,
and more particularly contemplates apparatus
for spraying fluid within the compartment to be

6 cooled to refrigerate by means of absorption of
heat units by the fluid itself and by air cooled
by ice and the fluid, and circulated by the force
of the spray.

Conventional types of refrigerator frelght cars

10 are provided with bunker compartments at each
end into which ice is packed. Air above the
ice in the bunkers, upon being cooled, will flow
downwardly between the ice blocks, through sup-
porting rails and under the bulk head into the

15 freight compartment, from which area it will rise -

through the freight and be returned through a
sereen provided in the upper end of the bulk
head into the ice bunker, thus providing a con-
tinuous circulation of refrigerated air through

20 the freight compartment of the car. A difficulty
of this system is due to the fact that the circu-
lation is too slow to afford proper protection for
highly perishable products.

It is therefore an important object of this in-

25 vention to increase the rate of air flow through
the ice and freight compartments of refrigera-
tor cars by spraying a liquid under high pres-
sure within the bunker compartment in the di-
rection of the normal air flow.

30 ' Another object is to flow a liquid over the ice
within the bunkers to refrigerate the liquid and
subsequently spray. the cooled liquid through the
air to refrigerate the latter, which is then per-
mitted to circulate through the compartment to

35 be cooled and absorb heat therefrom.

Another object is to provide apparatus for
circulating a refrigerated liquid from the top of
the freight compartment downwardly directly on
the freight or containers therefor, either at the

40 point of loading, in transit; or both.

Another object is to provide a refrigerator car
having a pair of pumps actuated by a rotating

"axle of the car during transit, to pump water
from the ice compartment to the top of the

45 bunker for ejection through nozzles into the path
of air flowing from the freight compartment into
the ice bunker to increase the rate of air circu-
lation through the ice chamber and freight com-
partments, as well as to facilitate the refrigera-

"~ 50 tion of circulated air by absorption of heat there-

from, not only by the ice, but also by the refrig-

erated water.
Another object is to provide a plurality of
spray nozzles within the freight compartment of
55 a reirigerator ‘car m conjunction with an axle

(C1. 62—24).

actuated pump to convey refrigerated water

from the ice chambers through the nozzles by
which the water may be sprayed on the freight
or produce.

Another object is to augment the refrigera-
tion in any of the above-noted methods of cocl-
ing by the addition of a salt solution to the lig-

uid sprayed through either the jets for increas-

ing the rate of air circulation through the car,
on the ice in the bunkers and/or directly on the
freight. )

Another object is to prov1de a refrigerating
unit to be operated externally of the refrigerator
car in combination with means to spray water,
brine, or the like from said refrigerating unit
through the bunkers or within the freight com-
partment of the car on the produce to be cooled.

Other objects and corresponding advantages
of the separate and various combinations of the
apparatus of my invention which, as will appear,

are adaptable to numerous uses other than those -

specifically described herein, will be apparent to
those of skill in the art from an examination of

. the following description read in the light of the

accompanying drawings, in which:

Fig. 1 is a sectional view of a conventional
form of railway refrigerator car with one em-
bodiment of my invention operatively associated
therewith, said embodiment being particularly
adapted for use at the point of loading the car
before transit; - .

Fig. 2 is a sectional view showing the appara-
tus similar to that of Fig. 1 with the addition
of a spray attachment for the freight compart-
ment of refrigerator cars;

Fig. 3 is a sectional view of another modiﬁca-
tion of the apparatus showing a form adapted for
use during transit;

Figs. 4 and 5 are sectional views taken on cor-
respondingly-numbered lines of Fig. 3;

Fig. 6 is an enlarged sectional view of the low-
_er end portion of a refrigerator car showing
more in detail the pump of the embodiment of
Fig. 3 and the actuating mechanism therefor.

Referring to the drawings in detail, the numer-
als of which indicate similar parts throughout
the several views, 10 designates generally a re-
frigerator car of conventional construction com-
prising a running gear (1, sub-floor 12, side walls
13, -end walls' 14, and roof -15. - The interior of
the car is divided by a pair of transverse bulk
heads 16 adjacent respective end walls 14 to form

at the ends of the car, ice bunkers I7, and be-
- tween the bulk heads.18; the freight compart-

ment I8 of the car, An opening is formed in the
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upper portion of each bulk head extending the
width of the car which is covered by a heavy
screen I8 to permit comparatively warm air to
flow from the freight compartment 18 into the
ice bunkers 17 for refrigeration. A grate 20 of
spaced inverted V-irons 21 is mounted above
the sub-floor {2 in each bunker {7 for the sup-
port of ice blocks 23, on rails 22 extending the
length of the caz. A krace load of freight gen-
erally indicated by numeral 24. is supported with-

in compartment 18 on a rack comprising a plu-

rality of transverse bars 25 carried on rails 22.
In the roof of the conventional refrigerator car
over each ice bunker a hatch 26 is provided
through which the ice is moved into the bunkers.
Each bunker is provided with a drain fitting 27
through the sub-floor 12 for the drainage of the
ice melt.

The form of my invention illustrated in Fig. 1
is adapted primarily for use in refrigerating the
interior of the car and freight after loading just
prior to transit in order to lower temperature
rapidly before sealing the car. The use of this
embodiment will ordinarily, though not necessar-
ily, be utilized to cool freight of the type which the
ice on the bunkers is sufficient to properly refrig-
erate during transit after the temperature is once
lowered, or where the freight is to be moved a
comparatively short distance.

A tank 28 is provided externally of the car and
is connected with the drain fittings 27 by means
of hoses or pipes 29 whereby water from the ice in
the bunkers will flow into the tank. A screen
insert 30 is hung within the tank 28 into which
salt, indicated by the numeral 31, may be placed
for a purpose later referred to. The tank 28 is
covered by a closure 32 and may be insulated to
maintain as nearly as possible the temperature of
the water which flows frorma the bunkers through
the hoses 29. A centrifug: i pump 33 is connected
to the tank to pump water, or brine if salt is
introduced into the tank, through pipes or hoses
34 through a refrigeration unit 33a of conven-
tional design back into the respective bunkers 1.
The hoses 34 are each connected to a portable
header 35 in which a plurality of spray nozzles 36
are threaded. The exact form of the headers
employed may be varied in specific embodiments.
The headers 35 with hoses 34 connected thereto
are introduced through respective hatches 26 into

the bunkers and the headers are hung within the

bunkers on screens 19, in the opening in the bulk-
head if the screen is omitted, or to the top of the
car by hooks or hangers or any means well known
in the art (not shown), with the nozzles posi-
tioned to direct fluid ejected thereby from the
screen toward the middle of the respective bunk-
ers. Some of the nozzles 36a are directed down-
wardly to spray fluid against the ice and toward
the Vv-irons 2f, the exact arrangement of the
nozzles being within the skill of those engaged in
the art. The apparatus may be quickly installed
in this manner. Water or brine pumped through
the refrigeration unit 33a will be discharged from
the nozzles 36 and 36a to cool the air, and will
then flow over the ice to further refrigerate the
fluid. As the headers 35 are hung adjacent the
respective screens, the spray will, by induction,
increase the rate of the normal flow of air
through the screens from the freight compart-
ment and downwardly over the ice. The air thus
cooled is forced by the downward movement of
cooling air in the upper portion of the bunker and
the force of the spray, through the V-irons, under
the bulk heads, along the sub-floor, and thence

2,214,975

upwardly between the bars 25 under and between
the boxes of freight to the top of the car. In a

- brace load, an unoccupied space is left in the

center of the car, and accordingly, it will be
observed that the cooled air will tend to move to
this portion of the car rather than between the
freight where the space is more restricted. To
prevent this result, the bars 28 in the middle of
the car are covered with a canvas bafile 31. The
air will be drawn to the top of the freight com-
partment by the suction produced by the move-
ment of air through the screen in response to the

force of the spray as above noted. The salt .

within the tank will assist in the refrigerating.
process in a well known manner. ) )

A bag 38a containing salt may be hung by any
suitable means within each bunker against whicn
the spray from thenozzles 36 may be discharged
to melt the salt and form a brine solution of the
refrigerated liquid which is then drained from the
bunkers through hoses 29, as above noted.

If it is desired that the rate of air flow be
increased as, for example, for the initial cooling of
a car containing a brace load, a booster fan 38,
hung within a frame 39, may be supported on the
load in the center of the car to force air upwardly.
The frame 39 around the fan is preferably cov-
ered with a closure 40 to secure maximum benefit
from the fan. It will be observed that with the
bars 25 below the fan 38 covered by canvas baffle
37, the air moved by the fan will be drawn
through the boxes of freight and produce.

While the outside refrigerating unit 33¢ may
ordinarily be dispensed with, it is useful where ice
from the bunkers is not available and where it is
necessary that the car be cooled quickly.

In Fig. 2, a similar apparatus is illustrated with
the addition that nozzles 41 (about to be de-
scribed) are provided in the upper portion of the
freight compartment of the car to spray ice water
drained from the bunkers and refrigerated by the
auxiliary unit 33a directly on the freight, ‘as
where the latter consists of leafy vegetables and
the like which tend to wilt if not kept moist.

To this end a portable header 42 or a plu-
rality of connected headers are suspended by
hangers 43 from the roof of the car within the
freight compartment or may be hung on the
screens of respective bulkheads if desired. The
header carries a plurality of downwardly directed
nozzles 41, and is connected to one of the hoses 34
leading from the pump 33 by a hose 44 which
extends into the car through the side doorway
thereof. In this embodiment it will be seen that
the water sprayed through the bunkers from
nozzles 36 will be refrigerated by contact with the
ice and will then drain into the tank 28 through
hoses 29. From the tank the water will be
pumped through the refrigerating unit 33¢ and a
portion of the water will flow through hose 44 and
into header 42 for discharge from nozzles 4l
against the freight. The water thus ejected will

" similarly drain to the sub-floor 12 and thence to

the drain hoses 29 through fittings 27 and return
to the tank. :

In the embodiment of my invention shown in
Figs. 3-6, inclusive, the apparatus is adapted for
use in refrigerating the car and freight in transit.
A pump 45 is mounted on the underside.of a sub-
floor {2 adjacent each end of the car directly
over an axle 46 of the running gear which is
under the respective ice bunkers. Each pump
45 comprises a cylinder 47 (Fig. 6) and an upper
and lower head 48 and 49, respectively. The
lower head 49 is formed with a ‘ceritral opening
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50 which is in vertical alignment with the axle
46. A pipe 51 extends from the upper end of
the cylinder through the sub-floor into the
punker under which the pump is located. A

- check valve 52 is disposed within the pipe §1 to

open to the flow of fluid from the ice in the
bunker ‘into the cylinder 41 of the pump, but
adapted to close to a balance of pressure within
the pump. A piston 53 within each cylinder 47
is provided with a cam follower 54 on the under-
side which extends through opening 50 in head
49. A cam 55 is carried rigidly by each axle 46
on which the follower 54 rides to reciprocate the
piston 53 as will be obvious to those of skill .in
the art. A helical spring 56 within the cyinder
of each pump is located between piston 53 and
the upper head 48 .to retain the follower 54 on

the upper end of cylinder 471 into which a. pipe
58 is threaded. A check valve fitting 59 of con-
ventional construction is connected to the pipe:

‘A pipe 60 extends from valve fitting 59 through

the floor of the car and through the bunker un-
der which the pump is disposed, upwardly along
the bulk head, for connecting with a header 61
overlying the screen. 19 comprising the upper
portion of the bulk head. The header 61 carries
a plurality of spray nozzles 62 of a character

. above described in connection with the embodi-

ments of Figs. 1 and 2 which direct fluid hori-
zontally toward the respective end walls (4.

" Nozzles 62a are also threaded into each header

61 which spray fluid against the ice in the re-
spect bunkers.
er .61 is- communicated: by means of a pipe 63
which extends. through the screens (9 of the
bulk head, with a header 64 suspended from the
roof in the freight compartment by hangers 43.
A plurality of spray nozzles 65 are threaded into
header 64 and -are directed downwardly. As the
car is moved, the cam 55 on the axle 46 will re-

ciprocate the piston 53 to draw fluid through pipe -

51 and discharge the same through pipes 58 and
60 on alternate strokes thereof. From pipe 60
the fluid will flow into the headers 61 and 64 for
ejection through nozzles 62, 62 and nozzles 65.
The water from nozzles 62 will be refrigerated

by its flow over the ice and will absorb heat from.

the air circulated through the car upon- being
subsequently sprayed from headers 61 and 64.

- A drain pipe 66 through the sub-floor 12 of each

55

60
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bunker may be substituted for each of the usual

‘drain fittings in the bunkers, the upper end of

pipe 66 terminating between the upper end of
pipe 51 and a horizontal line through the lower
end of the bulk heads in order to prevent the ice
melt from rising to a level sufficient to fill the
area between the sub-floor and the V-irons
which would shut off circulation of air below the
bulk heads.

It will be observed that I have provided ap--

paratus adapted for facile installation in con-
ventional refrigerator cars or the like, which
may be employed to quickly lower the tempera-
ture of a car immediately after loading and be-
fore the car is sealed, or to maintain a lower
temperature than heretofore economically pos-

- sible during transit, by increasing the rate of

.70
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flow of air through the ice bunkers and freight
compartment and thereby facilitate refrigera-
tion of the air by reason of its more quickly re-
curring contact with the ice, and further, by
refrigerating liquid and flowing the same over

the produce comprising the freight, as well as -
by increasing the rate of refrlgeratlon of theactuated by said cam, a header adJacent the

An opening 57 is formed through .

The opposite ends of each head--

3

air by spraying the same with said refrigerated
liquid.

‘While I have descrlbed but three embodiments
of my invention, all as adapted for use with rail-
way refrigerator cars,
that numerous changes in size, design, number,
and proportion of the various parts may be made
which will enable utility of the invention for
other analogous purposes as, for example, in re-
frigerating inclosures other than refrigerator
cars; and further, that while only the tank in
Fig, 1 is depicted as containing salt to form a
brine solution, any of the embodiments shown
may be provided with a salt container through
which the fluid may be directed or any and all
embodiments including that shown in Fig. 1 may
be utilized without the addition of salt if de-
sired, all without departing from the spirit of
my invention as defined by the appended claims.

What I claim and desire fo secure by Letters
Patent is:

1. The method of cooling a refrlgerator car
having a bunker at one end which comprises
spraying a liguid from ‘the upper end of the
bunker downwardly against ice blocks within
the bunker, pimping the liquid from the bottom
of the bunker to the top thereof and spraying
the liquid into the air thereat to cool the air and
induce cold- air circulation between and around
the ice blocks and into the portion of the car
outside of the bunker. '

2. The method of refri_geratiné refrigerator |

cars having a bunker therein for storing ice com-
prising the steps of: refrigerating fluid in a re-
frigerating unit externally of the car, pumping
said fluid into the car and spraying the same
from adjacent the roof of the car and against

‘the ice in the bunker, to circulate the air into

which the fluid is sprayed through the bunker
and freight compartment by the force of the
spray, and draining the fluid thus sprayed into

the refrigerating unit for its further refngera- .

tion and return into said- car.
3. In a device for cooling refrigerator cars
having a bulk head dividing the car into a bunk-

" er for storing and the melting of ice and a freight

compartment; the bulk head having an opening

adjacent its upper end, a tank, means to drain.

ice melt from said bunker into said tank, a pump

. connected to said tank, a header connected by the

opening of the bulk head having nozzles con-
nected thereto directed toward the middle of the

bunker away from said opening, and means to’

connect said pump to said header to puinp ice
melt from said tank through said nozzles to re-
frigerate air within said bunker and induce ice
circulation downwardly through said bunker.
4. In a device for cooling refrigerator cars
having a bulk head dividing the car into a
bunker for storing and the melting of ice and 2
freight compartment, the bulk head having an
opening adjacent its upper end, a tank, means

to drain ice melt from said bunker into sa1d tank,.

a pump connected to said tank, a header sus-
pended within the freight compartment carry-

- ing ‘nozzlés directed downwardly, and means to

connect said pump to said header to pump ice
melt from said tank through said nozzles.

5. In a device of the character described, a
refrigerator car having a body divided by a bulk
head to form a freight compartment and an ice

it should be understood:
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below said ice bunker, a cam carried by the axle,
a pump secured to the underside of the body
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top of said ice bunker carrying spray nozzles
directed into said bunker, means to carry fluid
from said bunker into said pump, a conduit
leading from said pump t0 said header, said
pump upon being actuated by rotation of said
axle to move fluid from said ice bunker through
said nozzles to cool the air and induce air .cir-
culation through said bunker.

6. In a device of the character described, a

refrigerator car having a body divided by a bulk

head to form a freight compartment and an ice
bunker, an axle below the body of the car and
below said ice bunker, a cam carried by the
axle, a pump secured to the underside of the
body actuated by said cam, a header suspended
from the top of the freight compartment of the
car, nozzles connected to said header directed
downwardly toward the floor of the car, means
to carry fluid from said bunker into said pump,
a conduit leading from said pump to said header,
said pump upon being actuated by rotation of
said axle to move fluid from said ice bunker
through said nozzles to cool the air and freight
within the freight compartment.

" 7. In a device of the charactér described, a
compartment for the storing and melting of ice,
a salt container in said compartment, and means

to spray the ice melt from said compartment-

into the air above the ice and against said salt
container in said compartment. .

8. In a device of the character described, a
compartment, a refrigerating unit for fluid, a
series of spray nozzles disposed gdjacent the top
of 'said compartment for ejecting fluid down-

- wardly in said compartment, a fan and means

to mount said fan in said compartment to draw
air upwardly from the floor of said compartment
through the downward spray of fluid from said
nozzles, and means to pump fluid drained from
said compartment through said refrigerating unit
and to said nozzles.

9. A railroad car having a bulkhead at one

end forming a bunker for ice, said bulkhead

having openings adjacent its upper and lower
ends, respectively, a nozzle adjacent the top of
said bunker directed downwardly, means includ-
ing a pump to convey the melt from ice in said
bunker to said nozzles and eject said ice melt
from said nozzles directly against ice in the
bunker and to induce air circulation by said ejec-
tion through said opening at the top of the bulk-
head downwardly over the ice and through the
opening at the bottom of the bulkhead.

10, A railroad car having a bulkhead at one
end forming a bunker for ice and a freight com-
partment, said bulkhead having openings adja-
cent its top and bottom, respectively, nozzles ad-
jacent the top of the freight compartment, means
to eject the ice melt from ice in said bunker

from said nozzles, and means to circulate air into

contact with the ice in said bunker and through
said openings in said bulkhead. )

2,214,875

11, A railroad car having a bu]khead at one
end forming g bunker for ice and a freight com-
partment, said bulkhead having openings adja-
cent its top and bottom, respectively, nozzles
adjacent the top of the freight compartment,
means to eject the ice melt from the ice in said
bunker through said nozzles, and means to cir-
culate air into said bunker through the opening
adjacent the top of the bulkhead downwardly
against the ice and through the opening adja-
cent the bottom of the bulkhead and thence up-
wardly through said freight compartment against
the downward. movement of fluid ejected from
said nozzles.

12. A ‘refrigerator car having a body d1v1ded
by a bulkhead to form a freight compartment
and a bunker for ice, an axle below said body,
a pump actuated by said axle, a conduit for ice
melt from the ice in said bunker to said pump,
and a conduit from said pump to the top of said
bunker terminating in a downwardly directed
nozzle, said' pump being effective to move ice

the same into said bunker to induce air circu-
lation through said bunker and ireight com-
partment.

13. A refrigerator car having a body d1v1ded
by a bulkhead to form a freight compartment
and a bunker for ice, an axle below said body,
a pump actuated by said axle, a conduit for
melt of the ice in the bunker from said bunker
to said pump, a conduit from said pump to the
top of said freight compartment, and a down-
wardly directed nozzle carried by the end of said
conduit in said freight compartment, said pump
being’ effective to eject the ice melt from said
nozzle downwardly into said freight compart-
ment.

14. The method of refrigeration in a refrig-
erating car having a bulkhead dividing the car
into a bunker and a freight compartment, which
comprises the steps of: storing ice in the bunker
and allowing the ice to melt therein, pumping
the ice melt from the bunker to the top of the
car and spraying a portion of the same from
an opening at the top of the bulkhead into the
bunker, and spraying another portion of the ice
melt from the top of the freight compartment
downwardly, and conducting air through an open-
ing adjacent the bottom of said bulkhead from
said. bunker to said freight compartment.

15. The method of refrigerating railroad cars
and the like, each incorporating a freight com-

partment and a bunker, which comprises the’

steps of: refrigerating fluid externally of the
car, placing ice in the bunker, pumping said fluid
into the bunker, and spraying the fluid through

the bunker over the ice to induce by the force

of the spray the circulation of air in a substan-

tially direct path into contact with the ice and

from the bunker into the freight compartment.
HARRY Y. STEBBINS.
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