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UNITED STATES PATENT oFFICE 
AIR CONDITIONING METHODAND 

APPARATUS 

Frank J. Reilly and Maurice H. Connel, Miami, 
Fla, assignors, bymesne assignments, to Gen 
era American Precooling Corporation, a corpo 
ration of Delavare 

Application september 3, 1935, serial No. 39,044 
6 Claims. (CI. 98-6) 

This invention relatesto air conditioning, and 
more particuiarly has reference to the precooling 
and preconditioning of cars transporting perish 
able food products. 
invention With respect to the precooling and pre 
conditioning of"cars, it.will be appreciated that 
the inventive concept is of far greaterapplica 
tion. i - 

AS is Well known, it haSheretofore been the 
custom to fill with ice the bunkers of freight cars 
transporting perishable food products, and to 
“topiceº the products in certain instances. Such 
practice presents many disadvantages, including 
the relatively high cost thereof and the consump 
tion of a large amount of time during the course 
of transit in view of the necessity of stopping 
aiong the route for re-icing. . . i 
The principali objection, however, resides in the 

fact that when fruits and vegetables are so 
shipped, it is not possibleto pick the products in 

, a fully ripened condition, but rather they must 
bepicked when relatively, green. This is due to 
the fact that with the practice above mentioned, 
there is a considerable period after the products 
are placed in the car beforethey are reduced to 
the propertemperature. This, of course, impairs 
the quality of the product, and as a result, the 
shipper does not receive a price equal to that 
which Would be received if the products Were 
picked When fully ripe. 

While we shall describe our 
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Whileithas beensuggested that loaded freight 
cars may be precooled, ino satisfactory process 
and apparatus for accomplishing the same has 
yet been produced. However, adequate precool 
ing has been impossible heretofore. This has 
been particularly true insofar as concerns the 
precooling of carsby a portable unit. 
An object of this invention isto provide a 

process and apparatus for the effective cooling 
and air conditioning of a chamber and its con 

- tained productS. 
Another object of this inventionisto provide 

a process for insuring the uniform distribution 
and passage of cooled and conditioned air 
throughout the entire contents of a freight car. 
Yet another object of this invention isto pro 

vide means for insuring the proper air pressure 
in various points of a carto obtain the optimum 

, operating conditions. 
A further object of this invention isto provide 

a proceSSand apparatus for the cooling and con 
ditioning of the contents of a carby means of a 
portable refrigerating device, so that the same 
may be effectively cooled regardless of the loca 
tion of the car. 
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To accomplish the above and other important 
objects, this invention in general embraces the 
idea of quickly and thoroughly cooling the con 
tents of a chamber by means of a refrigerating 
unit. More specifically, we provide a process and 
apparatus for the precooling of a loaded freight 
car by means of a portable refrigerating unit 
that is self-contained and requires little material 
or attention over a course of operation, and 
which may be readily moved to any point at 
which the loaded car may be standing. This re 
frigerating unit supplies chilled air to the car 
and withdraws warm air therefrom atsuch rates, 
undersuch pressures, and in such a manner that 
there is a uniform distribution of the chilled air 
throughout the lading. , 

In the accompanying drawings we have de 
picted one specific embodiment which our inven 
tion may assume, but it will of course be ap 
preciated that various modifications may be made 
therein without exceeding the scope of our in 
ventive concept. 

In these drawings, in which corresponding 
numerals referto the same parts: 

Figure 1is a top plan view of a freight car 
and a portable air conditioning apparatus in an 
operative position with respect thereto. 

Figure 2 is a horizontal sectional view of a 
freight car equipped with a device for insuring 
an equal distribution of the chilled air. 

Figure 3 is a view along the line 3-3 of Figure 
2, looking in the direction of the arrows. 

Figure 4 is a view partly in section and partly 
in elevation, taken along line 4-4 of Figure 2, 

5 looking in the direction of the arrows. 
Figure 5 is a detail view of the false door em 

ployed and the return air duct. 
Figure 6 is a side elevation of the refrigerating. 

unit. 
Figure 7 is a plan view, looking down, of the 

unit shown in Figure 6. 
Figure 8 is a view along 

Figure 7. 
Figure 9 is a diagrammatic view of the re 

frigerating cycle. 
Figure 10 is a sectional view in detail of the 

casing for the diffusor. V 
Figure 11 is a view of an adjustable false door, 

which may be used with our invention. 
Figure 12 is a detailed view along the line. 
2-12 of Figure 11. - - - 
Figure 13 is a detailed view along the line 

13-13 of Figure 11. - I - 
Figure 14 is a detailed view of the junctic of 

the door Section. 

the line 8-8 ... of 

  





2,293,360 
to the eXpansion valves and 2 for the cooling, 
coils 4 and 48, respectively. After passage 
through the eXpansion valves, the refrigerant 
enters the headers73 and 74. 
The hot gases from the coils 47 and 48 pass to 

hot gas line 49 by way of pipes. 5 and T6, re 
spectively. :- 

The diffuser, compressor and condenser ele 
ments are maintained in balance by virtue of a 
blank switch T7. This switch is connected to the 
expansion valves 7 and 72 by means of a line 
78 on which is mounted a suitable suction gauge 
9. A line 8 from the Suction side of the com 

pressoristeed into the line 8. A line 82, tapped. 
into the pressure side of compressor l9, is like 
Wise connected to switch 7. Switch also re 
ceives electric wires 83 leading to a commutator. 
A duct 84 is adapted to fit Over the discharge. 

outlets 32 of the diffuser element and extendsto a 
false door designated generally 85, which isposi 
tioned in the doorways of the freight car. 

i manner of securing the duct 84 to the diffuser 
outlets and to the false door 85 may be, of course, 
varied, but in general we prefer to have the duct 
84 permanently sewn to the door. 
Asbest shown in Figure 11, the door is pro 

vided with a cut-away section 86, and the duct 
may be sewn around the edge of Such cut-away 
portion. : - - 

Asbest shown in Figure 8, a return duct 8 eX 
tends from the lower portion of the door to the 
air inlet 88 of the diffuser element, and this duct 
likewise may be sewn around the edge of a cut 
out section 89 in the base of the false door. . 

It will be noted that both ducts 84 and 87 are 
of relatively short length, and therefore there is 
little opportunity for heat exchange between the 
air within such ducts and the atmospheric air. 
These ducts may be of bellows-like construction, 
and may be reinforced by rectangular bands 9, 
such as shown in Figure 5. 

It will therefore be seen that the warm air is 
exhausted from the carat its base and center, 
cooled in the diffuser unit, and then returned to 
the carthrough the upper duct and under pres 
SU, . . . " . x 

The air may be discharged into the car directly 
from the opening 86 in the door, but in this event 
it is preferable that there be stretched over the 
lading in the vicinity of the door a tarpaulin or 
other suitable means to prevent short-circuiting 
of the, air current to the opening 89. Asbest 
shown in Figure 4, the usual height of the lading 
is indicated by the dotted line : 92. However, of 
course, this height may be varied as occasion de 
mands. The spreading of the tarpaulin, there 
fore, requires a circulation of the incoming air 
toward the opposite ends of the car. - º 
We preferthat the air shall be deflected to the 

ends of the carby means of air ducts Which are 
connected to the innerside of opening 86. It Will 
be observed that one duct 93 deflects the air to 
ward one end of the car and the other duct 94 de 
flects it toward the opposite end. Preferably 
these ducts are formed as a single unit with a 
dividingwall 95: terminating in end portions 96 
which diverge. A suitable top 9 and base 98 
are provided, and interposed between the top and 
bottomare deflecting vanes 99,0 and 02. It 
wil be noted that each of these vanes deflects to 
vard its respective end a portion of the incoming 
air, and results in a discharge from the duct of a 
current longitudinally of the car which is sub 
stantially uniform throughout the Width of the 
car. Furthermore, it will be noted that the pro 
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propriate manner. 

3 
vision of the ducts 93 and 94 maintains the loss 
in velocity at a minimum. 
The ducts may be formed of any suitable ma 

terials, and if desired, may be suspended from the 
top of the carby means of rods 03. However, 
canvas ducts may be employed, in which event 
the velocity of the wind is sufficient to maintain 
them in extended position during the operation 
of the device. If made of canvas, the ducts of 
course may be sewn directly to the door, as in the 
case of ducts 8 and 87, but if the inner ducts are 
not formed of fabric, they may be retained in 
close engagement with the opening 86 in any ap 

It Will also be appreciated 
that while we have shown the two ducts in the 
form of a single unit, separate ducts may be em 
ployed if desired. 
The false door 85 may be of any desired con 

struction, but in Figures 11 through 14, there is 
disclosed a particularly efficient, type of door 
whichis adjustable to fit various sized doorways 
in the refrigerator car. 

Referring particularly to Figure 11, it will be 
Seen that we preferto form the door of two sec 
tions in order to facilitate transportation from 
job to job and easy assembly. Two quits 104 
and 05 of suitable flexible material such as 
heavy canvas, which is substantially airproof, 
either naturally or by special treatment, and 
stuffed with suitable insulating material, form the 
basis of this door. Associated with the quits I04 
and 05 are frames O6 and O7, respectively, 
Which may be formed of angle irons. The frames 
06 and 07 are extensible, both vertically and 

horizontally, and being identical in construction 
and operation, only frame O7 will be described. 
Frame O7 is madeup of angle iron O8 pro 

vided at its base with a right angle extension O9. 
Secured to this eXtension in a manner to be de 
scribed is a base member il . A second side 
member 2 may be eitherformed as a continua 
tion of the base member 1 or may be integral 
ly Secured thereto by suitable means. 
The horizontal extensibility of frames 106 and 
07 is secured by the means which join extension 
09 to bar . As shown indetail in Eigure 13, 

the free end 13 of extension 109 is turned up 
wardly and is drilled with a threaded aperture 
adapted to receive a bolt il 4. A fiange 5 is 
Secured to the bar I, and is drilled to receive 
a shouldered extension il 6 of the bolt. A suit 
able head Tis formed on the bolt and adapted 
to beengaged byan appropriate instrument. 
A slot 8 is cut in extension09 and headed 

bolts or lugs 19 extend through the slot andare 
anchored in bar, f. . . . 

It will therefore be observed that the slot i8 
and lugs l9. serve to join the extension 109 and 
bar:ll and to maintain the two members 
aligned, whiie at the same time permitting a 
relative longitudinal movement thereof. Rota 
tion of the bolt il 4 of course results in a spread 
ing or contraction of the bars 108 and il 2 to 
accommodate these bars to doors of varying. 
Width. , º . 

The means of securingtogether the two sec 
tions 06 and G8 and at the same time permit 
ting, relative movement theref to compensate 
for varying heights, isshown in detail in Fig 
ure 14. There is suitably, secured to the bars 
O8 and 12 of section 107 a tongue 2 i forming 
an overlapping connection for the bars 08' and 

2' of the upper section. A slot 122 is cut in 
tongue 2 and a headed bolt 23 extends 
through the slot and is screwed into the upper 

  



4 
bar 08' or 2”, thus serving as a guide between 
the two sections I06 and 07. Bolt 23 may of 
course be unscrewed to disassemble sections 06 
and O. 
Spaced in the outline of a rectangle, and of a 

smaller size than the minimum size of the frame 
formed by I06 and O7, is a series of hooks 24 
on the quilts. Substantially opposite each hook 
24 is a hole drilled in the frames 106 and 07. 
A coi spring 25 is connected to each hook 24 
and to the corresponding hole, and is of Such size 
and strength as to constantly maintain the quilts 
04 and 05 under tension. The means for Se 

curing together the two quilts 104 and 05 Will 
be described hereinafter. 
Atoggle arrangementsuch as shown in Figures 

11 and 12 serves to adjust the door vertically. A 
toggle arm 26 is pivoted to the upper bar 108º 
and toggle arm 27 is pivoted to the lower bar 
O8, the two toggle arms being pivotally con 

nected to a rod i 28. Likewise, toggle arm 29 is 
pivoted toupper bar 12' and toggle arm 13 is 
pivoted to lower bar il 2. These twotoggle arms 
in turn are pivoted to a rod 32. . 
The rod i 32 is provided with a pair of Spaced 

sleeves 33 adapted to receive for longitudinal 
movement a rod i 34. The rod 34 is bent to form 
a flange 35 Which is drilled with a threaded ap 
erture to receive a bolt i 36. A fiange 3 is se 
cured to rod i 32 and is apertured to receive the 
shouldered extension 38 of bolt 36. A suitable 
head 39 is formed upon the bolt. By means of 
the adjustability of the toggle through bolt 36, 
the frame formed by members 106 and Omay 
be lengthened to suit varying door heights. 
As shown in Figure 12, the free end of rod 34 

may be offset, and there ispivoted to this offset 
portion an armi4. At another point along its 
length, the arm 14l is pivoted to rod. 28. It 
will therefore be observed that movement of rod 
4 to the right in Figure 11 results in the 

spreading of the two toggles, which in turn effects 
an increase in the height of the door. 

In operation, the two sections of the door are 
assembled with their respective quilts. The 
edges of the quilts iO4 and 105 are tucked be 
tween the frames 06 and 07 and the doorway, 
and the door is roughly adjusted by means of 
bolts i 14 for the proper width. The arm il is 
then manipulated to spread the toggle and in 
crease the frames to tightly fit the doorway. 
As best shown in Figure 5, the quilts 04 and 

i O5 are stufed with suitable insulating material 
f42, such as seaweed, treated shredded papers, 
or some other appropriate material. The quilt 
O4 is provided with a series of spaced hooks 43, 

and a series of hooks i 44 are arranged on quilt 
05 in staggered relationship to the hooks 43. 
A cord 45 islaced over the hooks 4 and 4 to 
secure the proper joinder of the two quilts, and 
to maintain this joinder during expansion of the 
door to fit the doorWay. 
Of course, the necessary gauges and regulat 

ing controls are provided for the operation of 
the cooling unit, and there is also provided an. 
automatic humidity control so that the moisture 
content of the air within the car may be main 
tained for any desired degree. This control (not 
shown) may be of the conventional Wet bulb type 
operating on the compressor to regulate the speed 
thereof so that the degree of cooling effected by 
the coils governs the amount of moisture with 
drawn from the air passing thereOver. 

In operation, the truck 5 is drawn up to the 
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2,293,360 
previously been loaded. Our invention may be - 
used on a car Which has not been previously 
bunker-iced, or which has been bunker-iced, Or 
even under certain rare circumstances, it may 
be desirable to practice our invention On a car 
that has been both bunker-iced and top-iced. 
The conduits 93 and 94 are placed inside of the 

car at the time the false door 85 is arranged 
in the doorway, and the false door is then ad 
usted as described above. The conduits 84 and 
87 are secured to the discharge opening 32 and 
theinlet opening88 of the diffuser. 
The power shaft for the refrigerating unit is 

thrown into gear and the unit commences to 
operate. As above indicated, fan 3 exhausts the 
air from the car, draws it Over the cooling coils 
in the diffuser, and then discharges it under 
pressure into conduit 84. This fan operates at 
such a speed that a sufficient pressure in the top 
of the caris built up to insure a uniform perme 
ation of the cold throughout the load. A suff 
cient turbulence is also effected to prevent any 
hot air pockets Within the car. Regardless of 
whether the inner conduits 93 and 94 are em 
ployed, a maximum pressure and turbulence is 
attained, causing a rapid and uniform cooling of 
the lading. 

It is of course appreciated that various prod 
ucts require varied treatments. For instance, in 
the case of potatoes, the primary result sought 
is a drying of the air to prevent sliming of the 
product. On the other hand, in the case of to 
matoes, it is necessary to cool the product appre 
ciably in order to prevent deterioration. In any 
event, a desideratum is an adequate circulation 
of air, but here again the extent necessary for 
the proper end results which are sought varies 
With the product. 
We have found that it is necessary to inject 

the air at a greater velocity and in greater vol 
ume during the initial stages than is necessary 
toward the end of the operation. For instance, 
to secure optimum conditions for certain prod 
ucts, the air may be injected at a velocity of four 
thousand feet per minute initially, and this ve 
locity may be reduced to two thousand feet per 
minute toward the end. Likewise, the Volume of 
the air may vary from twelve thousand to four 
teen thousand cubic feet initially to 8000-8800 
cubic feet per minute toward the end. 

In any event, the air is injected atsuch a rate, 
and in Such a manner, that the air at the ends 
of the car and above the load is under a rela 
tively high static pressure built up in these vi 
cinities. It Will be noted that by the use of the 
ducts 93 and 94 the air is deflected by a grad 
ual curve from a transverse path to a longitudi 
nal path, and at the same time this Volume of 
air is distributed in a relatively uniform stream 
across the width of the car. Consequently, When 
the air impacts the ends, it has a Very appre 
ciable velocity, and this velocity pressure is 
transformed into the static pressure above re 
ferred to. 

Even if the ducts 93 and 94 are not employed, 
direct short-circuiting of the air is prevented by 
the tarpaulin, Which may be used as above in 
dicated. In this event there is still a sufficient 
pressure built up throughout the top of the car 
: insure a thorough permeation of the entire 
oad. 
Therefore, while the ducts 93 and 94 are pref 

erable, it Will be seen that even When they are 
not used, the load in the lower ends of the car 

side of the carto be conditioned, the car having 75 is subjected to the cold air and thus reduced to 

  



2,298,360 
the desired temperature. It is this portion of the 
load Which heretofore has been the most diff 
cult to cool. 

It Will of course be appreciated that the pres 
sure differential between the top of the car and 
the bottom of the car is due to the exhaust of 
air through duct 87. However, and notwith 
standing the suction through duct 87, the air, 
upon entering that duct, may still have a posi 
tive pressure, in view of the relatively high pres 
sure built up at the top of the car. 
We have referred above to maintaining the car 

air-tight during the cooling operation. However, 
under certain conditions, it may be desirable to 
open some of the hatches in order to permit the 
escape of stale air, and our invention of course 
embraces this concept. Likewise, as stated 
above, automatic humidity controls are provided, 
so that the moisture content of the air, and also 
of the products, may at al times be regulated. 

i It is believed that the advantages of our in 
vention are readily apparent. As mentioned 
above, an economy in both money and time is ef 
fected by our invention. Furthermore, there is 
a Wider range of cooling possible, and the exact 
degree of cooling desired in any particular situ 
ation may be controlled to a nicety. In actual 
practice, We have found that foods treated in 
accordance with our invention can secure a 
higherpremium on the market than similargoods 
Which are treated by ice or other prior processes. 
The fact that our unit is portable lends par 

ticular attraction to it. Especially in the case of 
fresh and perishable food products, the carsare 
usuallypacked on a siding in the country, and 
in such event our apparatus may be employed 
immediately after the. loading of the car. 
Numerous Other advantages residing in our in 

vention Will be appreciated by those skilled in 
the art. 
While, for purposes of simplification, we have 

depicted and described a car that is not provided 
with ice bunkers, it will be appreciated that per 
ishables are usually shipped in cars provided 
with such bunkers. In such case, the majorpor 
tion of the stream of incoming air of course 
strikes the bunker bulkhead rather than the end 
Walls of the car. It will therefore be appreciated 
that the term “end of the carº appearing in the 
claims refers to the end wall or, in the case of a 
bunkered car, the bunker bulkhead. - 

O 

5 

25 

30 

35 

40 

5 
- Ve clain: 

1. A method of air-conditioning a loaded 
freight car, comprising withdrawing air from the 
center and base of the car, conditioning the 
withdrawn air, returning the conditioned air in 
two streams to the car at the center and trans 
versely thereof and above the load, deflecting one 
stream so that its path is longitudinal and to 
Ward one end of the car, deflecting the other 
stream So that its path is longitudinal and to 
Ward the other end of the car, each path being 
substantially the width of the car, and giving the 
conditioned air such a velocity that upon its im 
pact With the car ends a substantial pressure is 
built up. - 

2. In an air-conditioning apparatus for freight 
cars, a door at the center of the car, an aper 
ture in the upper part of said door to permit the 
entrance of air to the car interior, a duct within 
the car communicating with said aperture and 
adapted to deflect air toward one end of the car, 
and an aperture in the lower part of said door 
to permit the discharge of air from the car. 

3. In an air-conditioning apparatus for freight 
cars, a door at the center of the car, an aperture 
in the door through Which conditioned air is ad 
mitted to the car, another aperture in the door 
through which air is withdrawn from the car, a 
duct extending transversely of the car, means 
formaintaining one end of the duct against the 
first mentioned aperture, and means in the duct 
to deflect the air admitted to the cartoward one 
end thereof, . 

4. In an air-conditioning apparatus for freight 
cars, an adjustable door at the center of the car, 
two apertures in the upper portion of said door 
through Which conditioned airis admitted to the 
car, a pair of ducts extending transversely of the 
car and COmmunicating respectively with the two 
apertures, vanes in one duct adapted to deflect 
air toward one end of the car, and Vanes in the 
other duct adapted to defect air toward the 
other end. 
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While we have shown and described the pre 
ferred embodiment of our invention, We wish it 
to be understood that we do not confine ourselves 
to the precise details of construction herein set 
forth, by way of illustration, as it is apparent that 

55 

many changes and variations may be made 
therein, by those skilled in the art, without de 
parting from the spirit of the invention, or ex 
ceeding the scope of the appended claims, 

5. In an air-conditioning apparatus for freight 
cars, a false door comprising an adjustable 
frame, and a sheet of flexible material mounted 
upOn the frame and adapted to be folded be 
tween the frame and the door jamb. 

6. A method of conditioning the load of a 
freight car comprising withdrawing air from the 
center of the car and below the load level, con 
ditioning the air, introducing the conditioned 
air transversely to the center of the car above 
the load level, deflecting the airso that the maor 
portion thereof passes to the ends of the car, in 
troducing such air to the load near the ends of 
the car, and passing the air through the load to 
its point of Withdrawa from the car. 

FRAN3, RE YZ. 
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