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This invention relates to an air circulator and 
temperature regulator for refrigerator cars and 
has for its principal object to provide an ap 
paratus of this character adapted to thoroughly 

5 circulate air completely throughout the car and 
to maintain a temperature in the car best suited 
to the preservation of perishable commodities 
packed in the car. 
In shipping eggs, vegetables, fruits, and other 

perishable commodities, particularly over long 
distances, in refrigerator cars, it has been found 
that regardless of the refrigerant employed, due 
to the size of the car and the normally closed 
Condition thereof, circulation of refrigerated air 
is either impeded or insufficient to properly pre 
Serve all of the commodities contained in the 
car. This holds true regardless of hot and cold 
exterior atmospheric conditions since freezing 
temperatures are also detrimental to eggs, for 
example, 
A further important object of the present in 

Vention is therefore to provide an air circulator 
and temperature regulator which effectively com 
bats deterioration of perishable commodities in 
a refrigerator car regardless of Weather condi 
tions exteriorly of the car in which the commod 
ities are packed. 
Other important objects of the present inven 

tion are to provide an apparatus of this charac 
ter in which substantially duplicate oppositely 
disposed combined heating and air circulating 
units are arranged in convenient “out of the way' 
relation to the contents and structure of the 
refrigerator car; to arrange the heating and cir 
culating units within the car in Such a manner 
as to utilize and recirculate cooled and humidi 
fied air over, under and about all portions of the 
interior of the car and the contents thereof; to 
provide for actuation of the heating units in 
response to actuation of the circulating units 
and vice versa; to provide for thermostatically 
controlling actuation of the heating units; to 
provide novel arrangements for driving or ener 
gizing the circulating and heating elements; to 
provide protective features for driving elements 
of the units; to provide improved parts and 
arrangements of parts in an apparatus of this 
character; and to provide a durable and highly 

50 efficient air circulating and temperature regul 
lating apparatus admirably suited for effectively 
carrying out the noted objects of this invention. 
In accomplishing, these and other objects of 

the present invention, I have provided improved 
details of structure, the preferred form of which 
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is illustrated in the accompanying drawings, 
Wherein: 

Fig. 1 is a vertical irregular cross-sectional view 
on the line -, Fig. 2, through a refrigerator 
car equipped with apparatus embodying the pres 
ent in Ventii0n. 

Fig. 2 is a horizontal section through the re 
frigerator car illustrated in Fig. 1 on the line 
2-2 thereof. 

Fig. 3 is a vertical irregular Section through 
one end of the refrigerator car on the line 3-3, 
Fig. 1, at right angles thereto, and particularly 
showing One of the heating unitS. 

Fig. 4 is a detail perspective View of one of the 
heating and circulating units constructed in ac 
cordance with the present invention. 

Fig. 5 is a diagrammatic view of the thermo 
Statically controlled wiring System for the gen 
erator and heating element. 

Fig. 6 is a detail perspective view of one of 
the refrigerator car trucks, particularly illus 
trating the power take-off and drive for energiz 
ing the apparatus embodying the present inven 
tion. 

Referring more in detail to the drawings: 
f designates a refrigerator car that is con 

ventional except for the application thereto of 
apparatus embodying the present invention; the 
car having the usual trucks 2 and 3 comprising 
axles 4 and 5 and bolsters 6 and 7 upon which 
structural frame members 8, 9 and 0 are mount 
ed in supporting relation to the body of the car, 
the car body consisting of a conventional floor 
2, side Walls 3, end walls 4, and a roof 5. The 
ends of the car are provided with bunkers 6 and 

for containing a suitable refrigerant, such 
as ice, not shown, the refrigerant being supported 
on Suitable platforms f8 and 9 and being sep 
arated from the remainder of the interior of the 
car by bulk-heads 20 and 2. The bulk-heads 
are Spaced from the floor and roof of the car 
and are mounted upon structural members 22 as 
in conventional practice to provide circulation 
channels 23, 24, 25, and 26 communicating the 
refrigerant bunkers with the interior of the car 
and with each other. Suitable filling openings 
and drainS are provided for the car and bunkers 
and the car is provided with the customary insu 
lation as in general practice. A raised floor 27 is 
also preferably provided in the car to elevate 
Commodities packed in the car, such elevation 
allowing circulation of air below the commodi 
ties and preventing damage thereto by positive 
Wetting as a result of dissipation of the refriger 
ant. The raised floor also permits moisture on 
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2 
produce, for example, packed in the car to drain 
off Without causing water-logging of the bottom 
Or OWer produce. 

Due to the size of refrigerator cars of this 
character and the relative closeness of commodi 
ties packed therein, heat which emanates from 
the commodities remains in static air layers 
about the commodities and accelerates deteriora 
tion thereof. If air admitted by any means to 
the interior of the car is of low temperature, for 
example below the freezing point of the commodi 
ties in the car, deterioration of the commodities 
upOn Subsequent raising of the temperature 
thereof is also promoted. 
In accordance with my invention, therefore, 

circulation of air of proper temperature and hu 
midity is maintained within the car, which air 
is caused to move over, under and about the com 
modities packed in the car to aid in preserving 
the commodities. 
This is accomplished by the provision of co 

Operative air heating elements and air circulat 
ing members combined as units 28 and 29. The 
units 28 and 29 are preferably mounted on the 
upper ends of the bulk-heads 20 and 2 in op 
positely disposed diagonal relation to each other, 
aS particularly shown in Fig. 2, in Such a man 
ner as to condition and move all the, normally 
more stagnant, air at the top of the car and 
effect circulation and re-circulation thereof 
throughout the total Space in the car. 

Each unit 28 and 29 preferably consists of 
a frame 30, Fig. 4, mounted on a bulk-head 20, 
for example, between the bulk-head and the roof 
Or Ceiling of the car and in the circulation chan 
nel 23. A transverse supporting member 31 may 
then be mounted on the frame for seating a gen 
erator 32 having a driven shaft 33. A propeller 
34 is fixed to one end of the shaft 33 to form a 
fan when the shaft is driven, the pitch of the 
propeller being the same with both units. 
The generator 32 is provided with a field coil 

35, Fig. 5, connected in series circuit with a heat 
ing element 36 and a thermostatic switch 37. 
The Switch 37 is adapted to control energization 
and deenergization of the heating element in 
response to actuation of the generator by the 
Shaft 33 when the temperature in the car is so 
influenced by temperatures exteriorly of the car 
that it either falls below or rises above a prede 
termined temperature best suited to the preser 
Vation of commodities in the car. For example, 
the thermostatic switch may be set to energize 
the heating element when the temperatures ex 
teriorly of the car are below freezing and to de 
energize the heating element when temperatures 
exterior of the car approach approximately 60° 
to 70 F., to thus allow circulation of refrigerated 
air to maintain the interior of the car at a tem 
perature of approximately from 32° to 33° E. 
The SWitch 37 may be of bi-metallic type and con 
nects, When closed, through conductors 38 and 
39, with the heating element and field coil of 
the generator respectively in such a manner as 
to cut out the field coil simultaneously with de 
energization of the heating element upon open 
ing of the Switch in response to high tempera 
tures, thus preventing damage to the generator 
When current is not needed for the condition 
ing of the air. 

In order to drive the shaft 33, actuate the gen 
erator and rotate the propeller, the end 4 of 
the Shaft 33 Opposite the propeller 34 is con 
nected to a flexible shaft 4 encased in a flexible 
housing 32 leading in a suitable manner through 
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the bunker f6 and the floor of the car to the 
bolster 6 of the car truck 2. 
A plate 43, as shown in Fig. 6, is pivotally 

mounted, as at 44, on the truck bolster 6 and is 
normally urged into contact therewith by a 
Spring 45 mounted on a rod 46 extending 
through the plate 43 and connected with the 
truck bolster 6 as at 47, Fig. 1. A bearing 48 is 
mounted On the end of the plate 43 opposite itS 
pivoted connection. With the truck bolster in 
which a driven shaft 49 is rotatably mounted, 
One end of the Shaft 49 being connected with 
the lower end of the flexible shaft 4 and the 
Other end of the driven shaft 49 having a pulley 
50 thereon. 
A belt drive member 5 drives the pulley 50 

and runs over a pulley 52 fixed to the axie 4 of 
the car truck 2. 

In Operation, it is apparent that as the car is 
MOVed, to the right for example relative to Fig. 
1, the Wheels of the truck cause the axle 4 
to rotate in a clockwise direction, the effect of 
which is to rotate the driven Shaft 49 in a clock 
Wise direction and the flexible shaft 4, driven 
generator shaft 33 and propeller 34 in a similar 
direction, that is When looking at the propeller 
34 from the front as from right to left in Fig. 
1. With a normal pitch to the propeller 34 air 
is drawn from the car and forced through the 
channel 23, bunker 6, channel 24, above and 
below the elevated floor 27, through the chan 
nel 25, bunker and channel 26 Where it iS 
repositioned for recirculation through the car. 

It has been found desirable, as above indi 
cated, to position the unit 29 in oppositely dis 
posed diagonal relation to the unit 28 just de 
Scribed; however, a duplicate frame 53, gener 
ator 54, heating element, propeller, thermostatic 
Switch 55, generator drive shaft 56, and flexible 
shaft and casing 57 are employed in connection 
with the unit 29. 
With the unit 29, it has been found desirable to 

Connect the flexible shaft 57 to a driven shaft, 58 
rotatably mounted in a bearing on a plate 59 
pivoted to the truck bolster 7 of the car truck 3. 
In this instance, the plate 59 and driven shaft, 58 
are in oppositely disposed relation to the plate 43 
and shaft 49 of the unit 28 and as the car is moved 
to the right, Fig. 1, the Wheels on the axle 5 of the 
truck 3 cause, by means of the pulleys 60 and 6 
and the belt-drive member 62 connecting them, 
the shaft 58 also to rotate in a clockwise direction 
relative to Fig. 1. A clockwise rotation is also 
imparted to the flexible shaft and the generator 
drive shaft 56, that is, when looking at the shaft, 
56 from left to right in Fig. 1. The propeller on 
the shaft 56 also moves in a clockwise direction 
relative to the Viewpoint noted and with a normal 
pitch for the propeller causes air to be drawn 
from the bunker and forced throughout the 
car similarly to the air circulating in response to 
actuation of the unit 28. 
The units 28 and 29 thus act together in effec 

tively circulating air cooled and moistened by 
refrigerant in the bunkers over, under and about 
commodities packed in the car to the end that 
the commodities are maintained in a fresh state. 
Upon reversal of direction of movement of the 

car, the units are operated in reverse direction to 
maintain a cycle of circulation in a manner 
reverse to that just described. 

It is apparent that With the apparatus de 
Scribed, only air already in the car is circulated 
to effect reconditioning of the air and preserva 
tion of the Commodities, and that exterior air 
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which varies widely in temperature in different 
localities is excluded, thus facilitating mainte 
nance of a constant temperature in the car. 

It is further apparent that by mounting the 
axle driven shafts on a pivoted member under 
tension of a spring, obstacles may be passed over 
without damage t? Or lOSS Of belt driVing mem 
bers, the cars also being able to move freely as on 
curves without affecting or damaging the belt 
members. 
What I claim and desire to secure by Letters 

Patent is: 
1. In an apparatus of the character described 

including in combination with a refrigerator car, 
a plurality of air circulating units mounted in the 
car, one of said units being arranged to draw air 
from the car and direct said air through a refrig 
erant bunker in said car, another of said units 
being arranged to draw air from a refrigerant 
bunker in the car and direct said air into said car, 
whereby the air circulating units normally circu 
late air through said bunkers, heating elements 
incorporated in said air circulating units, and 
means responsive to predetermined low tempera 
tures occurring Within the car for operating the 
heating elements to heat the air. 

2. An apparatus of the character described in 
cluding in combination with a refrigerator car, a 

3 
frame in said car, an air circulating unit mounted 
on the frame adapted to normally circulate air 
over refrigerant in said car to circulate refrig 
erated air within said car, Said unit having a 
heating element incorporated therein, a gener 
ator mounted on the frame, a driven shaft in the 
generator for actuating the same, a propeller on 
one end of said shaft, means for energizing said 
heating element when predetermined low tem 
peratures occur within the car, and means for 
actuating said generator driven shaft to move 
said propeller for causing an air flow Over said 
heating element to circulate heated air Within 
Said car. 

3. An apparatus of the character described 
including in combination with a refrigerator car, 
a generator in said car having a driven shaft, 
means on said car for driving said driven shaft 
to actuate the generator, a propeller On one end 
of said shaft for normally circulating air over 
refrigerant in said car to circulate refrigerated 
air within said car, a heating element adapted to 
be energized in response to actuation of Said gen 
erator for heating the air circulated within said 
car, and means for energizing said generator 
when predetermined low temperatures occur 
within saidi car. 

FRANK. E. PLLEY. 


