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REFRGERATOR, CAR 
Charles David Bonsall, Pittsburgh, Pa., assignor, 
by mesne assignments, to Standard Railway 
Equipment Manufacturing 
ration of Delaware 

Company, a corpo 

Application November 16, 1936, serial No. 111,058 
21 Claims. 

The device or system relates to insulated re 
frigerator cars used to transport perishable.com 
modities, such as vegetables, fruits, berries, 
meats, eggs, frozen fish, etc., and to maintain 
Such commodities while in transit within a pre 
determined range of temperatures, thus necessi 
tating the use of a cooling means in the summer 
and a heating means in the winter. It has been 
found that perishable commodities which have not 
been allowed to get too cold (freeze) or too hot 
(bake) have a high market value because they 
have a longer storage life. 
The object of the invention is to provide a 

cooling means in a refrigerator car which will 
obtain a lower temperature or a more even tem 
perature of the lading in the car than in the 
present conventional refrigerator car; retard car 
Wall leakage by retarding infiltration of air 
through the Vertical walls of the car; to vary the 
amount of refrigeration produced without in 
creasing or decreasing the amount of refrigerant; 
to provide means to refrigerate one side of the car 
more or less than the other side of the car with 
out increasing or decreasing the amount of re 
frigerant; to increase the º lading capacity of the 
Car; to rapidly reduce the temperature of a warm 
lading in the car; to provide a car adaptable to 
use either wet ice, dryice, eutectic ice or brine as 
a refrigerant, and to provide a single refrigerant 
container in which either a solid or a liquid re 
frigerant may be used. 
Another object of the invention is to obtain a 

positive circulation of air between a refrigerant 
chamber and the lading compartment of a refrig 
erator car; to obtain a relatively short path of 
movement of the circulating air and a relatively 
fast movement of the circulating air; thereby ob 
taining a lower temperature and a more even 
temperature to the circulating air, and also ob 
taining a lower temperature and a more even 
temperature of the car lading than in the con 
ventional end bunker refrigerator car. By ob 
taining a lower temperature to the circulating 
air between the refrigerant and the lading a 
Warm load (such as fruit with the field heat 
therein) can be cooled quicker than in the con 
ventional car, thus reducing the amount of spoil 
age which frequently occurs when the cooling 
system is too slow, therefore, another object of 
the invention is to provide a cooling means which 
can be used to precool a car before it is loaded 
or precool a warm lading after it is loaded in 
the car and before the car is moved, 
Another object of the invention is to provide 

a positive circulation of air between the refrig 

(C. 62-17) 
erant chamber and lading compartment of a re 
frigerator car by placing the refrigerant cham 
ber in the upper part of the lading compartment 
and providing an uninterrupted insulated flue 
from the refrigerant chamber to an air space 
below a foraminous secondary floor, and a fur 
ther object is to form the floor of the refrigerant 
chamber to cause the cooled air to move by grav 
ity into the above mentioned insulated flue and to 
form the ceiling of the lading compartment to 
direct the air, warmed by the lading into the 
refrigerant chamber. 
Another object of the invention is to provide 

a heating means below the lading compartment, 
or adjacent the lower part thereof, (or perhaps 
in the air Space below the foraminous floor) so 
that said ceiling will direct the air warmed by 
the heating means into the refrigerant chamber 
and said chamber floor will cause the relatively 
cool air to move by gravity into the above men 
tioned insulated flue. In other words, one of . 
the objects is to so associate and arrange the 
elements comprising the device So that either air 
cooled by a refrigerant or air warmed by a heat 
ing means will cause positive circulation of air 
about or through the lading in the car. 
Another object is to position a refrigerant con 

tainer near the roof of the car and adjacent each 
of the side walls of the car and provide means 
S0 that the movement.S of the air currents be 
tween the respective refrigerants and the lading 
compartimient will be in coextensive vertical 
planes extending croSSWise, or laterally, of the 
icar. In the present so-called end bunker car a 
refrigerant chamber is located at each end of 
the car and as Such a car is about thirty-four 
feet between end bunker bulkheads, the length 
of the path of circulating air in one horizontal 
direction is one-half of this distance or seventeen 
feet; whereas in my arrangement, the length of 
each path of circulating air in one horizontal 
direction is about four feet. This means that 
even though the speed of the movement of air 
is the same in my car as in the conventional end 
bunker' car (which it is not) the circulating air 
would more frequently be cooled by the refrig 
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erant which would result in a colder air and a. 
more even temperature of the circulating air 
and also a colder lading and a more even tem 
perature of the lading. To obtain the best re 
sults with my arrangement the lading should be 

a positioned in the car with vertical spaces or flues 
\ between the packages or other containers of lad 
ing to allow the air to rise and cool the lading. 
However, this is now customary. 
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Another object is to so place refrigerant con 

tainers near the roof and adjacent the side walls 
of the car So as to provide flues between the re 
frigerant and the walls, roof, drip pan and ad 
jacent containers, whereby air may circulate on 
all six sides of the container, (that is, completely 
surround it) so as to obtain the maximum area. 
of refrigerant exposure to the circulating air. 
Another object of the invention is to provide 

somewhat independent movements of circulating 
air adjacent each side wall of the car which co 
operate to balance each other under normal con 
ditions and maintain substantially the same 
temperatures on both sides of the car, and an 
other object is to provide means to cause the re 
frigerating means or heating means On one side 
of the car to function more than the correspond 
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ing means on the other side of the car. When 
trains are making long runs from West to east 
(as from Wenatchee, Washington, to New York, 
N. Y.) in the winter it may be desirable to heat 
the north side of the train more than the South 
side, thereof. 
Another object of the invention is to provide 

insulation to prevent the air which has been 
cooled by the refrigerant from entering the lading 
compartment until it reaches the air space below 
the secondary foraminous floor, thereby prevent 
ing leakage or “shorts' in the circulating air Sys 
tem which would decrease the volume of moving 
air and also reduce its speed. A more rapid cir 
culation of air causes the air to come in contact more frequently with the refrigerant thereby low 
ering the temperature of the air so as to increase 
its heat absorbing capacity. In other words, one 
of the objects is to provide a positive or forced 
circulation of air between the refrigerant and the 
lading in the car. 
Another object is to provide a refrigerant con 

tainer positioned relative to the air flues to cause 
circulation of air between the refrigerant cham 
ber and the lading compartment of the car in 
which either a wet ice, dryice, eutectic ice or brine 
may be used as a refrigerant, and a further ob 
ject is to provide a wet ice container (with fo 
raminous walls) in which a dryice container (with 
solid walls) may be placed in such a position so 
that the dryice will function as a refrigerant to 
cause the aforesaid circulation of air between the 
refrigerant chamber and lading compartment. 
Another object of the invention is to arrange 

the elements comprising the cooling device so that 
the cold air moving from the refrigerant chamber 
will pass through air circulating flues within, or 
adjacent to, the vertical walls of the car. An 
other object of the invention is to provide vertical 
air flues in an insulated side door corresponding 
with and functioning the same as the circulating 
air flues in the other part of the side walls. In 
such an arrangement the cold airforms a blanket 
around the lading and an additional wall insula 
tion to prevent leakage of air from the interior 
to the exterior of the car or vice versa. The 
lading next to the wall is relatively colder and, 
therefore, protects the rest of the lading. When 
the car is in heater service the air in the side 
wall and side door flues is warmer than the air 
outside the car which also retards infiltration of 
air through the wall. Trains- of refrigerator cars 
hauling perishable commodities are moved as fast 
as sixty miles per hour which increases the in 
filtration of air through the walls and roof of the 
car. Also the fast movement of long and heavy 
trains, together with the severe shocks of switch 
ing, cause considerable racking and weaving of 

2,186,999 
the cars, causing leaky Walls, and thus necessitat 
ing protection against air entering through the 
walls of the car. The refrigerant being positioned between the 
lading compartment and the roof of the car con 
stitutes an additional insulation for the upper 
part of the car so that the amount of insulation 
in the actual roof of the car may be reduced. 
Another object of the invention is to drain the 

melted ice of a wet ice refrigerant into ducts with 
in or adjacent to the vertical walls of the car So 
as to further cool these vertical walls. The above 
mentioned air circulating flues may be used for 
these drains. These ducts preferably extend to 
the outside of the car and are preferably pro 
vided with Water Seals. 
Another object of the invention is to position 

the refrigerant containers (or refrigerant cham 
bers) adjacent the roof of the car So as to in 
crease the area of the floor Space over the con 
ventional car which has a refrigerant bunker in 
each end of the car extending from the floor to 
the ceiling of the car, without increasing the 
length or width of the car, and thereby increase 
the carrying capacity of the car. The conven 
tional car can not be loaded to within less than 
two feet from the ceiling on account of the high 
temperature of the atmosphere near the ceiling 
spoiling the commodity, whereas owing to the 
colder temperature of the air adjacent the ceiling 
of the lading compartment of á car of the type 
herein described and claimed, the lading may be 
piled very close to the ceiling without damage to 
the lading. / 
Another object of the invention is to attach the 

refrigerant containers to the car structure SO 
that they can be removed and replaced independ 
ently of each other and without disturbing the 
roof of the car. 
Another object is to provide a plurality of re 

frigerant containers, preferably arranged in rows 
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near the roof of the car and adjacent eachi of the 
side walls, with each of said containers provided 
with means for loading it with a refrigerant in 
dependently of the other containers so that some 
of the containers may be filled with refrigerants, 
while the others remain empty Or one end only 
of the car may be refrigerated. The refrigerant 
containers adjacent the doorways, where the most 
heat leakage occurs, may be made deeper, wider 
or otherwise made to hold more refrigerant. In 
the above mentioned arrangements a more even 
distribution of the cold air may be provided. 

4. 

Another object of the invention is to provide a 
frame work within the car and to Support the 
refrigerant containers to both such frame work 
and the roof of the car to take advantage of the 
great strength of the modern all-steel car roof 
so as to decrease the weight and cost of the frame 
work and the space which it occupies within the 
car. Meat racks may be Supported by such 
frame work. 
In the drawings: 
Fig. 1 shows a typical cross section of a railway 

refrigerator car incorporating my improved 
method of refrigerating and heating the lading in 
the car and also showing methods of Supporting 
and associating the refrigerant container with 
the car structure. 

Fig. 2 is a cross section of upper part of the 
construction shown in Fig. 1 extending longitul 
dinally of the car. 

5. 

6. 

Fig. 3 is a plan of a railway refrigerator car 
showing the preferred arrangement of the re 
frigerant containers in the car. 
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circulation of air. These upstanding members 
52 will also serve as splash boards to prevent 
melted ice or brine from splashing into the lading 
compartment and will also serve to prevent ice. 
from accidentally getting into the lading com- - 
partment when the refrigerant container is being 
filled. These members 52 are spaced away from 
the refrigerant container to provide flues 53. 
The insulated partition 40 below the refriger 

ant container 8 and the insulated partition 30 
between the side wall 2 and the lading compart 
ment are associated to form a continuous unin 
terrupted insulation from the passageway 50 to 
the foraminous floor 5 and the air flue 4 below 
the refrigerant container 8 and the air fue 3 
between the insulated partition 30 and the side 
wall 2 are associated and arranged to provide a 
continuous uninterrupted air fue for circulating 
air from the passageway 50 to the space 6 below 
the foraminous floor 5 so that heat from the 
lading compartment cannot be absorbed by the 
cold air circulating until the air has reached the 
Space below the foraminous floor; in other words, 
the cold in the circulating air cannot short cir 
cuit (to use an electrical term) into the lading 
Compartment. . 

As shown by the arrows in Figs. 8 to 14 inclu 
sive I provide two circulations of air, each mov 
ing in a plane crosswise to the car which move 
theoretically independently of each other, but 
which in fact cooperate with each other to bal 
ance the temperature of the air on opposite sides 
of the lading compartment of the car. The 
arrows in FigS. 8 to 11 inclusive show that the 
air warmed by the lading rises upwardly and is 
guided by the inclined partition 40 into the pas 
Sageway 50 and coming in contact with the re 
frigerant in the refrigerant containers 8 is cooled 
and densified and therefore moves down the in 
clined partitions 40 until the vertical car wall 
flues 3 through which it descends by gravity 
into the Space 6 below the foraminous floor 5 
from whence it rises to replace the aforesaid 
Warned air. The rising warmed air causes a 
pull on the cooled air in the side wall flues and 
also the gravity push of the cooled air in the 
side wall flues-causes the warmed air in the 
lading compartment to rise. 
In the application of my invention to a refrig 

erator car, as shown in Figs. 1, 2 and 3, the re 
frigerant container 8 for use with wet ice or 
eutectic ice as a refrigerant, comprises a metallic 
frame 60 having foraminous walls provided by 
the use of a netting, expanded metal or per 
forated plate. This refrigerant container 8 is 
positioned below the hatch opening 5 for filling 
and is preferably provided with an upstanding. 
flange 6 which underlies a flange of the hatch 
frame 62 to direct the ice into the container. 
The upstanding flange 6 is preferably provided 
with inwardly deflected louvers 63 to allow air 
to circulate over the refrigerant but these louvers 
are bent inwardly to directice or brine into the 
refrigerant container 8. When dryice or brine 
is used as a refrigerant the refrigerant container 
will be provided with solid or non-perforated 
walls. In Fig. 1, the refrigerant container 8 is 
shown having the part if adjacent the side wall 
2 with solid walls for use with dryice and the 
remaining portion 10 of the container with 
foraminous walls for use with wet ice. Wet ice 
is frequently used to precool the car (and some 
times also the lading), while dryice is frequently 
used to maintain the desired temperature while 
the car is in transit. 

such side walls. 

2,136,999 
The lower rafters TO extend between and are 

supported by the opposite car side walls 2-2 and 
preferably comprise an inverted channel Sec 
tion, outwardly projecting lateral flanges 7 f. 
Longitudinal extending supports 72 extend be 
tween and are supported by lateral flange T of 
adjacent lower rafters. The containers 8 rest 
upon and are supported by these rafters TO in 
such a manner as to allow the containers to 
expand and contract as their temperature varies. 
In other words, the containers 8 are slidably 
supported by the supports 72 and a stop 74 (Fig. 
2) or other means is positioned adjacent the ends 
of the containers to limit Such expansive nove 
ment. 
The upper arched rafters T5 are positioned 

adjacent the roof structure 3 and extend be 
tween and are supported by the car side walls 
2-2 and the containers 8 are suspended from 
these upper rafters by the straps 76. In this 
arrangement the containers are Supported by 
both the upper and lower rafters. 
The length of each container 8 is less than 

the distance between the flanges of adjacent 
lower rafters (see Fig.2) So that after part of the 
partition 40 has been removed a container 8 
could be removed (or replaced) by swinging the 
rafters 70 in a horizontal plane and then drop 
ping them out of the Way. 

Fig. 3 is a plan view of the car of FigS. 1 and 2 
and shows the relation of the refrigerant con 
tainers 8, hatch openings 5, spaces between 
adjacent containers and passageway 50. 
The damper 95 is pivotally mounted upon the 

lower rafters 70 and is movable to vary the area 
of the passageway 50. The damper 95 is pref 
erably controlled by thermostats positioned in 
the lading compartment. ' 
I also preferably provide a door 96 slidably 

mounted (97) upon each of the upwardly pro 
jecting insulated members 52 to form a restrict 
able extension thereof so as to provide means 
to vary the amount of air flow from the passage 
way 50 to the refrigerant container adjacent one 
car wall, relative to the air flow from the pas 
sageway 50 to the refrigerant container adjacent 
the other car. Wall. . . 

- So far I have described the containers. as 
being positioned near the roof of the car and 
adjacent one of the car side walls. However, 
Figures 4 to 7 inclusive show modifications of 
arrangements of the containers in the car where 
in one container 80 is arranged partially par 
allel with an end wall 8 of the car which also 
has portions 82 thereof parallel with each of the 
side walls 2 of the car so that a blanket of insu 
lated air is provided adjacent the end wall 8 as 
well as the side walls 2 of the car. In such a 
container the sloping partition adjacent the end 
wall would slope downwardly toward the end 
wall 8 and the portions of the ceiling adjacent 
the side walls would slope downwardly toward 

The division between these 
sloping ceilings is shown by the light diagonal 
line 83. On account of the great leakage of 
heat into the car around the side doors it may 
be desirable to provide additional refrigeration 
at such places. In such case I would provide a 
laterally extending refrigerant container . 85. 
Fig. 6 shows an arrangement wherein the end 
'containers 86 are L-shaped having one portion 
88 parallel with the end wall 8 and another por 
tion 89 parallel with the side wall 2. In this 
arrangement the containers' 90-9 adjacent the 
respective side walls are staggered. In Fig. 7 
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the exact details of construction shown and de 
scribed, a.s., it is obvious that various modifica 
tions thereof, within te scope of the claims, will 
occur to persons skilled in the art. 

I claim: 
1. In a refrigerator car having spaced apart in 

sulated car walls, an insulated roof, an insulated 
floor, a foraminous floor above the insulated floor 
and an air space between said floors, in combina 
tion with a refrigerant container near said roof 
and adjacent each car wall respectively, a vertical 
air flue in each of said car walls insulated from 
the lading compartment of the car and com 
municating with said air space below the forami 
nous floor, a downwardly and outwardly inclined 
insulated partition below each of said containers 
forming the floors thereof to provide downwardly 
and outwardly inclined flues therebetween, said 
containers being spaced apart from the roof, to 
provide substantially horizontal air flues there 
between communicating with said vertical flues, 
the insulated partitions adjacent the opposite car 
Walls being spaced apart to provide an air pas 
sageway, adjacent the longitudinal center of the 
car, the inclined partition forming an upwardly 
and inwardly inclined ceiling for the lading com 
partment of the car, said insulated vertical flues 
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and said insulated partitions associated to pro 
vide uninterrupted insulated flues from the pas 
sageway to the space below the foraminous floor 
whereby the air warmed by the lading rising up 
wardly is guided by the inclined ceilings into the 
passageway and coming in contact with-the re 
frigerant in the refrigerant container is cooled 
and densified and therefore moves by gravity 
into the vertical car wall flues through which it 
descends by gravity into the space below, the 
foraminous floor from whence it rises to replace 
the warmed air. - 

2. In a refrigerator car having spaced apart 
insulated car walls, an insulated roof, an insu 
lated floor, a foraminous floor above the insu 
lated floor and an air space between said floor, 
in combination with a refrigerant container near 
said roof and adjacent to but spaced apart from 
each car wall respectively to provide air flues 
therebetween, a vertical fue in each of said car 
walls insulated from the lading compartment 
of the car and communicating with said air space 
below the foraminous floor, a downwardly and 
outwardly inclined insulated partition below each 
of said containers and spaced therefrom to pro 
vide downwardly and outwardly inclined fues 
therebetween, said containers being spaced apart 
from the roof to provide substantially horizontal 
air fues therebetween, said flues communicating 
with said vertical flues, the insulated partitions 
adjacent the opposite car walls being spaced 
apart to provide an air passageway adjacent the 
longitudinal center. of the car, the inclined par 
tition forming an upwardly and inwardly in 
clined ceiling for the lading compartment of the 
car, said insulated vertical flues and said insu 
lated partitions associated to provide uninter 
rupted insulated flues from the passageway to 
the space below the foraminous floor whereby the 
air warmed by the lading rising upwardly is guid 
ed by the inclined ceilings into the passageway 
and surrounding the refrigerant in the refriger 
ant container is cooled and densified and there 
fore moves down the inclined partition into the 
vertical car wall flues through which it descends 
by gravity into the Space below the foraminous 
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understood that the invention is not limited to floor from whence it rises to replace the warmed 

3. In combination with the side walls, roof and 
floor of a refrigerator car: refrigerant containers 
adjacent the roof at opposite sides of the car; 
a rack spaced from the floor to support the lad 
ing andi to form an air duct below the lading, 
said rack being foraminous to provide for the 
distribution of refrigerated air to the lading 
space; means providing ducts in the side walls 
of the car, the lower ends of which communicate 
with the space between the floor and the floor 
rack; and enclosing structures for said refriger 
ant containers substantially closed except for 
cold air discharge openings leading to said wall 
ducts, and air inlets at a higher elevation than 
said discharge openings, whereby air cooled by 
the refrigerant is compelled to pass downwardly 
through the side wall ducts and into the Space 
under the lading whence it is distributed by the 
foraminous floor rack throughout the lading 
space and then passes into the Spaces enclosing 
the refrigerant containers. 

4. The refrigerator car construction of claim 3 
in which the enclosing structures for refrigerant 
containers on opposite sides of the car are spaced 
apart so that air may pass from the lading space 
into either one or both of the Spaces enclosing 
the refrigerant containers according to thermal 
conditions. 

5. The refrigerator car construction of claim 
3 in which the enclosing structures for the re 
frigerant containers have outwardly and down 
wardly sloping bottoms forming drip pans where 
by the water from the refrigerant containers is 
conducted into the side wall ducts. 

6. The refrigerator car construction of claim 3 
in which the side wall ducts extend substantially 
from end to end of the car whereby circulation 
of air through said ducts aids in insulating the 
side walls through substantially their full length. 

7. The refrigerator car construction of claim 
3 in which one of the side walls has a door formed 
so that the duct on this side of the car extends 
through Sadd door. 

8. The refrigerator car construction of claim 3 
in which the end walls of the car are provided 
with air ducts extending from the spaces en 
closing the refrigerant containers to the space 
between the floor and floor rack, 

9. The refrigerator car construction of claim 3 
in which there are a plurality of refrigerant con 
tainers on each side of the car Spaced apart lon 
gitudinally to provide for the circulation of air 
between the ends of the refrigerant containers. 

10. The refrigerator car construction of claim 3 
in which the refrigerant containers have hori 
zontal bottoms and the enclosing structures 
therefor are provided with bottoms sloping down 
wardly toward the ducts in the side walls of the 
C8. 

11. The refrigerator car construction of claim 3 
wherein heat insulation is provided between the 
lading Space and the side wall ducts and between 
the lading space and the refrigerant containers. 

12. The refrigerator car construction of claim 3 
in combination with means for varying the pro 
portion of . air entering the enclosing structures 
for the refrigerant containers on opposite sides of 
the car, whereby either side of the car may be 
cooled more or less than the other side according 
to outside thermal conditions. 

13. In combination with the roof, floor and side 
walls of a refrigerator car; refrigerant containers. 
in the upper part of the car; foraminous racks to 75 
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Support the lading, form an air duct below the 
lading and provide for the distribution of cold air 
into the lading space of the car; méans providing 
enclosing spaces for the refrigerant containers; 
and means providing ducts in said side walls lead-. 
ing from said enclosing spaces to said air ducts, 

0 

5 

One of the side walls of the car being provided 
with a door and the duct in said wall extending 
through said door. y 

14. In combination with the roof, walls and 
floor of a refrigerator car; a refrigerant con 
tainer in the upper part of the car having a hori 
Zontal bottom; an enclosing structure ior refrig 
erant contain?r, the bottom of which slopes 
downwardly toward one of the walls of the car; 
and means providing a duct in said last named 
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wall communicating with the space within said 
enclosing structure and with the interior of the 
car near the floor. 

15. In combination with the roof, walls and 
floor of a refrigerator car; a refrigerant container 
in the upper part of the car; means providing an 
air duct in one of the car walls for conducting 
refrigerated air from the region of said container 
to the interior of the car near the floor; and 
means for supporting said refrigerant containe 
comprising posts located in said duct. - 

16. In combination with the roof, walls and 
floor of a refrigerator car; refrigerant containers 
in the upper part of the car under the roof; a 
foraminous floor rack to support the lading, form 
an air duct under the lading and provide for dis 
tribution of refrigerated air throughout the lad 
ing space; ducts formed in the side and end Walls 
of the car, and in each case, extending substan 
tially, for the full length and width of said walls 
respectively for conducting refrigerated air from 
the region of said refrigerant containers to the 
space under said floor rack. 

17. In combination with the walls, roof and 
floor of a refrigerator car; a refrigerant container 
adjacent the roof of the car; a rack spaced from 
the floor to support the lading, said rack being 
foraminous to provide for the distribution of 
refrigerated air to the lading space; means pro 
viding a duct in One of the car walls, the lower end 
of which communicates with the space between 
the floor and floor rack, and an enclosing stric 
ture for said refrigerant container substantially 
closed except for a cold air discharge opening 
leading to said wall duct and an air inlet at a 
higher elevation than the discharge opening 
whereby air cooled by the refrigerant is compelled 
to pass downwardly through the Wall duct into 
the space under the lading whence it is distrib 
uted by the foraminous floor rack throughout the 
lading Space. 

18. The combination described in claim 3 in 
cluding rafters extending between and supported 

60 by the car walls, longitudinally extending con 
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tainer Supports extending between and supported 
by the rafters, a plurality of vertical columns 
positioned within said ducts forming supports for 
the opposite ends of the rafters. 

19. The combination described in claim 3 in 
cluding rafters extending between and supported 
by the car walls, longitudinally extending con 
tainer Supports extending between and supported 
by the rafters, a plurality of vertical columns 
positioned within said ducts forming supports for 0. 
the outer sides of the refrigerant containers and the opposite ends of the rafters. 

20. A refrigerator structure comprising in com 
bination. with the side walls, roof and floor of a 
refrigerator car; refrigerant containers adjacent 
the roof and opposite sides of the car, a rack 
spaced from the floor to support the lading and to 
form an air duct below the lading, said rack 
being foraminous to provide for distribution of 
refrigerated air to the lading space, and insulated 
fues associated with the side walls of the car, the 
lower ends of which communicate with the space 
between the floor and the floor rack, said struc 
ture also including insulated compartments in 
which the refrigerant containers are arranged, 
which compartments are substantially closed 
except for cold air discharge outlets leading to 
said wall flues and air inlets at a higher elevation 
than said discharge outlets leading from the lad 
ing space of the car, whereby air cooled by the 
refrigerant in the containers is compelled to pass 
downwardly through the side wall flues and into 
the duct under the lading whence it is distributed 
by the foraminous floor throughout the lading 

-space and then passes into said air inlets. 
21. In combination with the side walls, roof 

and floor of a refrigerator car; refrigerant con 
tainers adjacent the roof and opposite sides of the 
car, a rack spaced from the floor to support the 
lading and to form an air duct below the lading, 
said rack being foraminous to provide for dis 
tribution of refrigerated air-to the lading Space, 
insulated flues associated with the side walls of 
the car, the lower ends of which communicate 
with the space between the floor and the floor 
rack, and means arranged to cooperate with said 
roof and side walls to define insulated compart 
ments in which the refrigerant containers are 
arranged, said compartments having air outlets 
communicating with said flues and air inlets at a 
higher elevation than said outlets and communi 
cating with the lading Space of the car, whereby 
air cooled by the refrigerant in the containers is 
compelled to pass downwardly through the. side 
wall flues and into the duct under the lading 
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whence it is distributed by the foraminous floor 
throughout the lading space, and then passes into 
said air inlets. 

CHARLES DAVID BONSALL. 


