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5 Claims.

This invention relates to rerrigerator cars used
to transport perishable commodities at & prede-
termined temperature. The essential features of
a refrigerator car are an insulated body to pre-

vent or retard ingress of heat during warm

weather and egress of heat during cold weather
and & cooling means and preferably a heating
means to be used during warm and cold weather
respectively.

This invention applies particularly to cars in
which the cooling means, preferably containers
for water ice, eutectic ice, brine or dry ice, are
disposed immediately below the roof of the car.
The lading is supported in spaced relation to the

floor by a foraminous rack. Flues, preferably as-

sociated with the side walls of the car, communi-
cate between the cooling means and the space
under the floor rack to provide a path for the

circulation of air. The . path is from the cooling

means downwardly through the aforementioned
flues, through the space under the floor rack, up-
wardly through the lading compartment thereby
cooling the lading, and finally to the cooling
means from where the cycle is repeated.

The above mentioned circulation of air is a
natural thermo-convective circulation and under
certain conditions may not be adequate to prop-

erly circulate a sufficient amount of cold air

through the interior of the car to properly re-
frigerate the lading. .

 An object of the invention is to provide a power
driven fan for circulating air within the car and
to provide bafles and shrouds to direct the forced
air circulation in substantially the same path as

is followed by natural convective circulation in

a similar car.

Another object is to prowde the above men-
tioned forced air circulation without substantially
interfering with the natural convective circula-
tion which takes place when the fan is inoper-

ative.
Other objects and advantages of my invention

will be apparent from the following detailed de-

seription by referring to the accompanymg draw-

ings.

In the dra.winss

Fig. 1 is a transverse section of a refngerator
car showing one embodiment of my invention.

Fig. 2 is a section on line 2—2 of Figure 1.

Fig. 3 is an enlarged view of a portion of Fig-
ure 1 as indicated by the line 3—3 of Figure 2.

Fig. 4 is a view similar to the upper part of Fig-
~ ure 1 showing a modified form of my invention.

Fig. 5 is a sectional view of a portion of the
structure shown in Figure 4.
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-Figs. 6 and 7 are sections on lines §é—§ and T—1
respectively of Figure 5. ,-

The general parts of the refrigerator car shown
are insulated roof A; side walls B; floor D; re-
frigerant containers E: hatches ¥ for loading re-
frigerant into the containers E; side wall flues
G; foraminous floor rack H and space J between
the rack H and the floor D. Spaced apart re-
frigerant containers E are positioned immediate-
ly below the roof A and respectively adjacent the
side walls B. A drip pan K is provided below each
container E and a partition L is disposed in an
upstanding position at the edge of each drip pan

K, the drip pans K and the partitions L cooperat-

ing with the roof A and the upper parts of the
side walls B to form enclosures M around the
containers E. Air inlet openings N to the en-
closures M are provided above the partitions L
and air discharge openings P lead from the en-
closures M to the flues G at a lower elevation than
the air inlet openings N. Cars of this type com-
monly have a row of refrigerant containers E
near each side wall B, which containers are

~ spaced apart longitudinally of the car to provide
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air passages between the ends of the containers.
The partitions L are spaced apart to form a duct
Q which communicates between the lading com-
partment R and openings N.

When the air circulating means is inoperatlve
a natural convective air circulation takes place as
follows:

Air in the lading compartment R is warmed by
contact with the lading and rises through the
duct Q to. enter the enclosing structures M
through the air inlet openings N. The air then
flows through the passages S between the con-
tainers E and drip pans K where it is cooled by
contact with the bottoms of the cold refrigerant
containers E and falls by reason of its lower tem-
perature and therefore greater density through
the discharge openings P and flues G to the space
J whence it rises through the rack H to the lad-
ing compartment R. The above described cycle
is thereafter continuously repeated

In the modification shown in Figures 1 to 3, a
pair of fans 2 are mounted upon a substantially
horizontal, transversely extending shaft 3 dis-

. posed above the duct Q and arranged to circulate
- air in opposite directions from the duct Q to-

ward both the refrigerant containers E. The air
circulated by the fans 2 flows downwardy through

the passages T between the containers E and the
upstanding partitions and thence in a subsfan-
tially horizontal direction through the passages .
S between the refrigerant containers E and the
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drip pans K. This is the path followed by the
natural convective circulation of air and the
forced circulation induced by the fans 2 augments
the natural circulation. An inverted channel
shaped shroud T overlies and partially enc’ases
both of the fans 2 and 1is provided with openings
¥ aligned with the fans 2 and communicating
with the air cooling passages T. The shroud 1
has a substantial length longitudinally of the
car to prevent the air from short-circuiting back
into the duct Q after leaving the fans 2. The fans
may be driven by any suitable means; the driv-
ing means disclosed will be hereinafter described.

In the modification disclosed in Figures 4to 7, a
single fan 0 is mounted to rotate upon a ver-
tical axis and arranged to induce a circulation
of air upwardly through the duct Q. The fan
10 is surrounded by a cylindrical haffle I and a
deflector 13 is provided above the bafile I{ to
divide the upwardly flowing air in two streams,
each of which is directed downwardly through
.the passage T between a container E and the
adjacent partition L and thence through the pas-
sage S between the container E and subjacent
drip pan K where it is cooled in the manner
hereinbefore described.

Only one fan unit is shown in the modification
illustrated by Figures 1 to 3 and in the modifica-
tion illustrated by Figures 4 to 7. A plurality of
similar units are preferably provided at inter-
vals along the length of the car and may be con-
veniently arranged with one unit between each
pair of laterally spaced refrigerant containers.

" The means illustrated for driving the fans 2,
{0 comprise hydraulic turbines 8, {4 operated by
fluid transmitted under pressure to the turbines.
In the modification shewn in Figures 1 to 3, the
pressure line 15 is disposed immediately below
the roof A while the return line {6 is disposed
below the fans 2 in the lower part of the duct Q.
In the modification shown in Figures 4 to 7, the
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pressure line I8 extends longitudinally of the car |

adjacent the upper edge of one of the partitions
L, while the return line I8 is disposed within the
lower part of the duct Q. Fluid pressure may be
furnished by a hydraulic pump driven by the

car wheel as disclosed in Schwebs Reissue Patent -

21,849 of July 1, 1941.

The accompanying drawings illustrate the pre-
ferred form of the invention, though it is to be
understood that the invention is not limited to
the exact details of construction shown and de-
scribed, as it is obvious that various modifications

thereof, within the scope -of the claims, will oceur”

to persons skilled in the art.

I claim:

1. In combination with the roof and spaced
apart walls of a refrigerator car, a pair of spaced
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apart refrigerant containers below said roof,

means cooperating with each of said containers
to form an air cooling passage adjacent the con-
tainer, means to form a duct between said con-
tainers and air circulating means comprising a
pair of fans revolubly mounted upon a horizon-
tal axis within said duct externally of said pas-
sages, and srranged to induce a flow of air from
said duct through both of said passages, means
disposed between said fans for driving both of
the fans, a shroud covering said fans, and open-
ings through opposite sides of said shroud in
alignment with said fans.

2 In combination with the roof and spaced .

apagt walls of a refrigerator car, a pair of spaced
apart refrigerant containers below said roof,
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means cooperating with each of said containers
to form an air cooling passage adjacent the con-
tainer, said means comprising a drip pan spaced
helow the container and a member spaced from
a wall of the container, said members being
spaced apart to form a duct, and air circulating
means within sald duct, externally of sald pas-
sage, at a higher elevation than said members
and arranged to induce a flow of air from said
duct through both of said passages, a shroud cov-
ering said air circulating means, openings in said
shroud aligned with said air circulating means,
and means for driving said air circulating means.

3. In combination with the roof and spaced
apart walls of a refrigerator car, a pair of spaced
apart refrigerant containers below said roof,
means cooperating with each of said containers
to form an air cooling passage adjacent the con-

tainer, said means comprising a drip pan spaced .

below the container and a member spaced from
a wall of the container, said members being
spaced apart to form a duct and air circulating
means comprising a pair of fans revolubly mount-
ed upon a horizontal axis at a higher elevation
than said members and arranged to induce a
flow of air from said duct through both of said
passages, an inverted channel-shaped shroud
covering said fans with its depending flanges en-
gaging said members, substantially fan-size open-
ings in said shroud aligned with said fans and
means for driving said fans.

4. Air circulating means, for a railway refrig-
erator car, having a refrigerant container ad-
jacent the roof of said car, an air cooling cham-
ber about said container and a lading compart-
ment therebelow, said chamber having a vertical
wall providing a duct at one side of said cham-
her, above said lading compartment, said cham-
ber being closed except for the hereinafter men-

tioned air inlet between said duct and said cham-

ber at a higher elevation than an air outlet be-
tween said chamber and said compartment for
convective flow of air therethrough: said air cir-
culating means comprising an air circulator
mounted externally of said chamber adjacent
the air inlet thereinto, a shroud covering said
duct and said circulator, an opening through said
shroud providing an air inlet between said duct
and said chamber, said air circulator being
adapted to force air from the lading compart-
ment to and through sald air cooling chamber,
and means to operate said air circulator.

5. Air circulating means, for a railway re-
frigerator car, having spaced apart walls, and a
roof, a pair of spaced refrigerant containers ad-
jacent said roof, means forming ar air cooling
chamber about each container, said last men-
tioned means providing a vertically extending
duct between said chambers, said chambers be-
ing closed except for the hereinafter mentioned
air inlet thereinto through said duct, ¢ *d an air
outlet and flue means, associated with said walls,
each communicating at its upper end with one
of said air outlets; said air circulating means
comprising an air circulator mounted within said
duct externally of said chambers, a shroud cov-
ering said duct and said circulator, openings
through said shroud providing air inlets between
said duct and said chambers, said air circulator
being adapted to force air from the lading com-
partment through said duct into both air inlets
through both chambers and into said flues, and
means to operate said air circulator.

CHARLES D. BONSALL.
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