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This invention relates to railway refrigerator 
cars and has particular reference to a car re 
frigerated by air cooled by solid carbon dioxide. 
One object of this invention is the provision 

of a railway refrigerator car in which end 
bunkers are eliminated, thus providing in 
creased lading Space, and the refrigerating or 
cooling System is built into and forms a part of 
the car roof. 
Another object of this invention is the pro 

vision of a railway refrigerator car having a 
refrigeration System maintained in and sup 
ported by the roof, which system includes closed 
containers for holding solid carbon dioxide and 
means for Setting up and maintaining circula 
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for holding Solid carbon dioxide. 
Other objects and advantages of this inven 

tion of air from the car body into and out of 
contact with the containers whereby the interior 
of the car body is maintained at a low temper 
ature. 1. 

A further object of this invention is the pro 
vision of a new and improved car roof having a 
System of and apparatus for refrigeration 
formed as a part thereof, the roof comprising a 
Structure which may be applied to and removed 
from a car body as a unit. 
A still further object of this invention is the 

provision for a new and improved container 

tion will be apparent from the following de 
scription taken in conjunction with the accom 
panying drawings, in which: t s 

Figure 1 is a Sectional view through the upper 
portion of One end portion of a car in which 
the present invention is embodied. 

Fig. 2 is a sectional view through the upper 
portion of the car of Fig. 1, the view being taken 
on a different sectional line from that of Fig. 1 
and being, taken intermediate the end portions 
of the car. . 

Fig. 3 is a cross sectional view through the 
upper portion of the car, the right hand portion 
of the view being taken through a hatch and 
the left hand portion being taken in advance of 
an oppositely arranged hatch. 

Fig. 4 is a top plan view of one of the com 
bined refrigerant holding containers and air 
chilling chamber units. 

Fig. 5 is a sectional view on the line. 5-5, 
Fig. 4. 

Fig. 6 is an inverted view of the construction 
shown in Fig. 4. . ? 

Fig. 7 is a sectional view on the line 7-7, 
Fig. 4. 

Figs. 8 and 9 are detail sectional views of air 
inlets showing valves for controlling the same, 

- Will be apparent. " ? 

(C. 62-91.5) 
together with the linkage for operating said 
Valves. 

Fig. 10 is a sectional view on the line ?o-0, 
Fig. 9. 

Fig. 11 is an enlarged sectional view of the 
hatchway at its connection with the refrigerant 
holding container, and 

Fig. 12 is an enlarged detail view, in Section, 
showing the discharge end of one of the air 
chilling chambers. 
In the drawings similar characters of refer 

ence designate similar parts in the several views, 
the latter disclosing among other features cer 
tain parts only of a car as the remaining parts 
may be of conventional construction. 
As shown in Fig. 3, the car includes side walls 

A and a roof indicated generally at B. The 
Walls may be formed of any suitable or desired 
material but in the instance shown are formed 
of insulating material 2 externally sheathed with 
metal 4. The upper edge portions of the side 
Walls A are so formed as to provide seating sur 
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faces for the roof B and include reinforcing 
elements comprising upper and lower stringers 
6 and 8 respectively; the upper edge portion of 
the Side being covered by a flashing O which 
may be of insulating material, if desired, or of 
metal, the flashing obviously forming a seat for 
the roof which is Substantially leak-proof, as 

The roof B is formed in the main of insulat 
ing material 2 covered by a roof sheet 4 and 
lined with Wood or other Suitable fibrous mate 
rial 6. The roof includes carlins 8, angles as 
shown clearly in Fig. 1, and side plates 20 and 
end plates 22. On either side of the carlins 8 
are stringers 8' which serve as attaching means 
for the insulating material 2 and also as means 
for supporting the lining 6 of the roof. 
The roof is provided with a plurality of spaced 

pairs of hatchways 24 lined with metal 26, the 
lower edge portions of which hatchways project 
into wells 28 formed with the top portions of re 
frigerating units indicated generally at 32 and 
supported by the roof, as presently to be more 
specifically described, the wells 28 being adapted 
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to hold oil or Some other non-freezing Solution 
to form a liquid Seal for preventing the escape 
of gas, as will be apparent hereinafter. 
As will be clear from the drawings, a plu-' 

rality of these refrigerating units 32 are pro 
vided, arranged in Spaced relation longitudi 
nally of the car and they each comprise closed 
containers for holding Solid carbon dioxide, the 
top wall 34 of each of which units is provided 
with hatchways 36 attached to frame members 
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2,003,916 
chamber extending from said to side of the car, 
and air entrance ducts connecting, successive air 
chilling chambers. 

2. In a railway car, a body, a roof, a plurality 
Of Spaced refrigerating units arranged in longi 
tudinally spaced relation within the body and 
Secured to the roof, each of said units including 
a closed container holding a refrigerant and an 
air chilling chamber extending substantially 
from Side to side of the car, air discharge means 
from the air chilling chambers arranged ad 
jacent the side walls of the car, and air entrance 
ducts extending longitudinally of the body be 
tween and connecting successive air chilling 
chambers. 

3. In a railway car, a body, a roof, a plurality 
of longitudinally spaced refrigerating units ad 
jacent the roof, each including closed containers 
holding solid carbon dioxide so formed as to pre 
vent escape of gas into the car body and having 
charging openings extended through the car 
roof, said units each also including an air chill 
ing chamber extending substantially from side 
to side of the car and formed in part of the 
bottom wall of the container, and air entrance 
ducts extending between successive refrigerating 
units and connected to the air chilling chambers 
thereof at points adjacent the containers. ? 

4. In a railway car, a body, a roof, a plurality 
of Spaced refrigerating units adjacent the roof, 
each including closed containers holding solid 
carbon diox le so formed as to prevent escape of 
gas into the cat body and having charging open 
ings extended through the car roof, said units 
each also including an air chilling chamber ex 
tending substantially from Side to side of the 
car and formed in part of the bottom wall of the 
container, air entrance ducts extending between 
successive refrigerating units and connected to 
the air chilling chamber thereof at points adja 
cent the containers, and valve controlled inlets 
for admitting air to said air entrance ducts. 

5. In a railway car, a car body, a car roof re 
movable as a unit from the body and having a 
ceiling merber formed as a part thereof, refrig 
erating units suspended from the roof and sup 
ported by the ceiling member, and air chilling 
chambers forming parts of said units having 
air entrance portions positioned intermediate 
the sides of the car and air discharge portions 
adjacent the side walls of the car. 

6. A car roof formed as a unit and adapted to 
be detachably secured to a car body, said roof 
having formed therein refrigerating units each 
including a closed container for holding a re 
frigerating medium and an air chilling cham 
ber formed beneath said container and having 
parts in the form of conduits extending from 
side, to side of Said roof. 

7. A refrigerating unit for railway cars or the 
like comprising an air chilling chamber com 
prising a conduit having air discharge means. 
formed along opposite edge portions thereof, a 
container for holding a refrigerant, the bottom 
wall of said container constituting the upper 
wall of said air chilling chamber, and means 
for admitting air directly into the chilling cham 
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ber into immediate contact with the bottom wall 
of the container. 

8. In a railway car, a body, a roof detachable 
as a unit from the body and provided with a 
ceiling member, a plurality of refrigerating units 
built into the roof and spaced longitudinally 
therein and each comprising a closed container 
having a hatchway extending into the upper 

3. 
portion of the roof and an air chilling chamber 
formed in part of One of the walls of the con 
tainer, Said chamber being arranged above the 
ceiling member and extending transversely of 
the roof and being provided with air discharge 
Outlet portions adjacent the sides of the roof, 
and air entrance ducts connecting successive 
units arranged at Substantially the longitudinal 
center line of the roof and discharging into the 
air chilling chambers adjacent the containers. 

9. In a railway car, a body, a roof detachable 
as a unit from the body and provided with a 
Ceiling member, a plurality of refrigerating units 
built into the roof and spaced longitudinally 
therein and each comprising a closed container 
having a hatchway extending into the upper 
portion of the roof and an air chilling chamber 
formed in part of one of the walls of the con 
tainer, said chamber being arranged above the 
ceiling member and extending transversely of 
the roof and being provided with air discharge 
outlet portions adjacent the sides of the roof, 
air entrance ducts in the ceiling member con 
necting Successive units arranged at substan 
tially the longitudinal center line of the roof 
and discharging into the air chilling chambers 
adjacent the containers, and valve controlled 
air inlets extending through the ceiling mem 
ber into the air entrance ducts. 

10. In a refrigerating system for railway cars, 
a plurality of refrigerating units built into the 
car roof and each including closed containers 
holding Solid carbon dioxide and an air chilling 
chamber in direct heat exchange relation with 
Said containers and provided with discharge 
portions adjacent the side walls of the car, an 
air entrance duct in the roof at substantially 
the longitudinal center line thereof connect 
ing the refrigerating units and having means 
for admitting air into the chilling chamber, air 
intakes for admitting air to said duct, and valve 
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means in said intakes for regulating the admis 
sion of air to said duct. - ?? ? 

11. In a railway car, a body, a roof, and a 
refrigerating unit adjacent the roof comprising 
a closed container holding Solid carbon dioxide 
arranged at substantially the longitudinal cen 
ter of the car and an air- chilling chamber 
formed beneath Said container and having parts 
in the form of conduits formed in part of a 
portion of the container, Said chamber being 
arranged transverse to the longer axis of the 
car and having air discharge means adjacent 
the sides of the car body. 

. 12. An insulated car roof formed as 'a unit 
and adapted to be detachably secured to a car, 
Said roof having embedded in the insulation a 
plurality of closed containers for holding solid 
carbon dioxide, said containers being arranged 
in longitudinally spaced relation relative to the 
car body and intermediate the side walls at 
substantially the center of the body, air chilling 
chambers in direct heat exchange relation with 
said containers, and an air entrance duct in 
the roof connecting said air cirilling chambers. 

13. In a railway car, a body, a roof, refriger 
ating units formed with the roof, said units each 
comprising a combined air chilling chamber and 
closed containers for holding solid carbon diox 
ide, said air chilling chamber being horizontally 
arranged and extending substantially from side 
to side of the roof, means for charging said 
containers with Solid carbon dioxide, a liquid 
seal for preventing escape of gas from the con 
tainers into the body of the car, and an air 
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entrance duct connecting Successive air chilling 
chambers. 

14. In a railway car, a body, a roof, refriger 
atting units formed with the roof, said units 
each comprising a combined air chilling cham 
ber and closed containers for holding Solid car-. 
bon dioxide, means for charging Said containers 
With Solid carbon dioxide, a liquid Seal for pre 
venting escape of gas from the containers into 
the body of the car, an air entrance duct con 
necting Successive air chilling chambers, and 
drain means in the air chilling chambers for 
discharging condensate therefrom. 

15. In a railway car, a body, an insulated 
roof, and a plurality of Spaced refrigerating 
units embedded in the roof insulation and Sup 
ported wholly by Said roof, each of said units 
comprising a closed container holding a refrig 
erant and an air chilling chamber with its 

2,008,916 
longer axis transverse to the longer axis of the 
car and formed in part of a portion of Said 
container, air discharge means formed with 
Opposite end portions of Said air chilling cham 
ber, and air inlets leading into Said chamber 
at points adjacent the container. 

16. In a refrigerator car, a body, an insulated 
roof removable as a unit from the body, and 
means for effecting refrigerating of the body 
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comprising refrigerating units wholly Supported 10 
by the roof and each including a closed con 
tainer holding Solid carbon dioxide and an air 
chilling chamber formed in part of a portion of 
Said container, said chamber extending between 
the side Walls of the car and having air dis- 15 
charge means at its opposite end portions, the 
containers and air chilling chambers of said 
units being embedded in the roof insulation. 

VICTOR, WILLOUGHBY. 


