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REFRIGERATING APPARATUS 
The present invention relates to refrigerating appara 

tus having provision for selectively controlling the pres 
sure conditions within the refrigerated storage space. 
To facilitate the shipment of perishable food and 

other products, such as fresh produce, freshly slaugh 
tered carcasses, fresh flowers and the like, special re 
frigeration trucks have been developed which are de 
signed to maintain the enclosed trailer storage space at 
an appropriate temperature. Typically, such refriger 
ated trucks include a vapor compression cycle refriger 
ation producer having a compressor, a condenser, an 
evaporator, and a blower or fan for circulating the air 
within the conditioned space in heat exchange relation 
with the evaporator. 

In the shipment of certain goods, such as “hot” pro 
duce being loaded into the trailer directly from the field 
where grown, it has been found that the conventional 
refrigeration producer is often inadequate to promptly 
cool the goods to the desired temperature. Thus, signif. 
icant spoilage of the goods can occur before the goods 
are brought to the desired temperature. 
A further problem in the shipment of perishable 

goods arises when the goods are shipped for long dis 
tances. In such cases, there is often a significant loss in 
weight of the goods resulting from their slow dehydra 
tion, which of course reduces the commercial value of 
the goods. While some success in alleviating this prob 
lem has been achieved by increasing the humidity of 
the air within the trailer, the equipment for accomplish 
ing such humidity control is relatively expensive and 
not altogether adequate to prevent dehydration in 
some cases. 

It is accordingly an object of the present invention to 
provide a refrigerating apparatus which is adapted to 
quickly cool a "hot" load of fresh produce or the like, 
while employing a refrigeration unit of conventional 
size or capacity, 

It is another object of the present invention to pro 
vide a refrigerating apparatus which includes relatively 
simple and inexpensive means for reducing the dehy 
dration of food products which would normally occur 
when stored for a relatively long period of time. 

In accordance with the present invention, it has been 
found that the above objects and advantages may be 
achieved by a refrigerating apparatus which includes 
means for selectively pressurizing the trailer body. In 
addition, means are provided for drawing a partial vac 
uum within the trailer body. In use, the vacuum means 
is employed to rapidly cool the goods by evaporating 
the moisture thereon, such moisture normally consist 
ing only of the moisture on the surface of the goods. 
Once the desired temperature is reached, the pressur 
ization means is employed to retard the evaporation of 
the natural moisture or fluids from the goods which 
would normally occur for example during a long cross 
country haul to market. 
Some of the objects and advantages of the invention 

having been stated, others will appear as the descrip 
tion proceeds, when taken in connection with the ac 
companying drawings, in which 
FIG. 1 is an elevation view, partly broken away, of an 

automotive trucking vehicle incorporating a refrigerat 
ing apparatus in accordance with the present invention; 
and 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
FIG. 2 is a schematic representation of the trailer 

body shown in FIG. 1 and illustrating the refrigeration 
apparatus of the present invention. 

Referring more specifically to the drawings, an auto 
motive trucking vehicle is indicated generally at 10 and 
includes the conventional tractor 12 having a gasoline 
powered or diesel engine 13, and a trailer body 14 de 
fining an enclosed storage space. 16 for receiving the 
goods to be transported. As is common with such vehi 
cles, the vehicle 10 includes a pneumatic braking sys 
tem (not specifically illustrated) and which includes an 
air compressor 18 driven by the tractor engine 13. For 
purposes to become apparent, the trailer body 14 is de 
signed so that it may be closed such that the space 16 
is relatively air tight and sealed to the atmosphere. 
The refrigerating apparatus for conditioning the en 

closed space 16 is illustrated schematically in FIG. 2, 
and includes an evaporator 20 and fan 22 mounted at 
the front end of the trailer 14. To facilitate the proper 
distribution of the conditioned air within the trailer, a 
plurality of overhead discharge conduits 24 are opera 
tively connected to the outlet opening of the fan 22. 
The remaining components of the refrigerating appa 

ratus are typically mounted beneath the trailer 14 in 
the container 26, and include a compressor 28, a con 
denser 30, a receiver 32, and a prime mover 34 such as 
a gasoline engine for driving the compressor 28 and fan 
35. As is conventional with a refrigeration producer of 
this type, an expansion valve 36 controls the flow of re 
frigerant fron the receiver 32 to the direct expansion 
evaporator 20, wherein a change of refrigerant from 
the liquid phase to a gaseous phase results in a reduc 
tion of temperature. 
To selectively draw a partial vacuum within the en 

closed storage space 16 of the trailer, there is provided 
a conventional vacuum pump 40 which communicates 
with the space 16 via the line 42. The pump 40 is pow 
ered by the motor 34 acting through an electromag 
netic clutch 44. The clutch 44 is adapted to be opera 
tively engaged to interconnect the motor 34 and pump 
40 by a manually operable electrical switch 46. For 
convenience, the switch 46 may be located within the 
tractor 12 so as to be operable by the driver during 
transit. 
As a further aspect of the present invention, the pres 

surized air generated by the air compressor 18 of the 
braking system is employed to selectively pressurize the 
enclosed space 16. More particularly, the air compres 
sor 18 is connected via the hose 50 and manually oper 
able valve 52 to the space 16 in the manner schemati 
cally illustrated in FIG. 2. The valve 52 is normally lo 
cated within the tractor 12 so that both this valve and 
the switch 46 may be conveniently actuated by the 
driver to selectively control the pressure conditions 
within the refrigerated space 16. 

In describing the operation of the above apparatus 
during a typical shipment of perishable goods, it will be 
assumed that "hot" fresh produce is loaded into the 
trailer 14 directly from the fields where grown. In such 
case, the driver of the vehicle will initially close the 
electrical switch 46 to engage the vacuum pump 40 to 
create a partial vacuum within the space 16. The result 
ing reduction in pressure facilitates the evaporation of 
the surface moisture on the goods and results in their 
rapid cooling. Typically, the vacuum pump 40 is de 
signed to maintain a partial vacuum of at least about 
one inch of water below atmospheric pressure within 
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the space 16, and normally the pressure is maintained 
between about 1 to 3 inches of water below atmo 
spheric pressure. When the desired temperature is 
reached, the driver opens the switch 46 as well as the 
valve 52 such that the pressurized air from the braking 
system is directed into the space 16 to increase the 
pressure therein. Typically, the air compressor 18 will 
maintain a pressure of at least about one-half pounds 
per square inch above atmospheric pressure within the 
space 15, and normally the pressure is maintained be 
tween about 4 and 4 pounds per square inch. This 
pressurization may be maintained for a relatively long 
period of time represented by a long cross-country haul 
to market, and serves to retard the evaporation of the 
natural moisture or fluid from the goods which would 
normally occur during this long period of time. 

In the drawings and specification, there has been set 
forth a preferred embodiment of the invention, and al 
though specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes 
of limitation. 
That which is claimed is: 
1. In an automotive trucking vehicle including a trac 

tor engine for propelling the vehicle, a trailer body de 
fining an enclosed space for receiving the goods to be 
transported, and braking means for resisting movement 
of the vehicle and including an air compressor opera 
tively driven by said tractor engine, the combination 
therewith of a refrigera-ting apparatus for conditioning 
said enclosed space and perishable food products or 
the like disposed therein, said refrigerating apparatus 
comprising 

refrigeration means for cooling the air within said en 
closed space, 

means for selectively drawing a partial vacuum 
within said enclosed space to increase the rate of 
evaporation of moisture from the food products 
disposed there-in and thereby increase the rate of 
cooling of such products, and 

means for selectively pressurizing said enclosed 
space to reduce the rate of dehydration of the food 
products disposed therein, said pressurizing means 
including means operatively connecting said air 
compressor to said enclosed space, and valve 
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4. 
means interposed in said connecting means for reg 
ulating the flow of compressed air from said air 
compressor to said enclosed space. 

2. The combination as defined in claim 1 wherein 
said refrigeration means includes a prime mover inde 
pendent from said tractor engine, and said means for 
selectively drawing a partial vacuum within said en 
closed space includes a vacuum pump and means for 
selectively operatively connecting said prime mover to 
said vacuum pump. 

3. The combination as defined in claim 1 wherein 
said vacuum means is adapted to draw a partial vacuum 
of at least about one inch of water below atmospheric 
pressure within said enclosed space. 

4. The combination as defined in claim 8 wherein 
said pressurizing means is adapted to pressurize said 
enclosed space at least about one-half pounds per 
square inch above atmospheric pressure. 

5. A refrigerating apparatus for conditioning an en 
closed storage space and perishable food products or 
the like disposed therein, said refrigerating apparatus 
comprising: 
a vapor compression cycle refrigeration producer for 
cooling the air within the enclosed space and in 
cluding a compressor, a condenser, an evaporator, 
and a prime mover operatively connected to said 
compressor, 

means for selectively pressurizing the enclosed space 
to reduce the rate of dehydration of the food prod 
ucts disposed therein, 

vacuum pump means for selectively drawing a partial 
vacuum within the enclosed space to increase the 
rate of evaporation of moisture from the food prod 
ucts disposed therein and thereby to increase the 
rate of cooling of such products, 

an electromagnetic clutch means for selectively oper 
atively connecting said vacuum pump means to 
said prime mover, and 

switch means for manually controlling engagement of 
said clutch means and thereby for mechanically in 
terconnecting said vacuum pump means and said 
prime mover and thereby driving both said com 
pressor and said vacuum pump means. 

>k k ck xk ck 



UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 
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It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

Column 3, line 10, 'space 15" should be -- space 16-- 

Column 3, line 29, "refrigera-ting' should be -- refrigerating-- 

Column 4, line 15, "claim 8 should be -- claim 3-- 
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