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This invention relates to an insulated vehicle 
and more particularly to a refrigerated vehicle.. 
An object of the invention is to provide a re 

frigerated car having insulation. So perfect that 
the expensive and troublesome operation of in 
itial icing and, also, the relicing of such cars in 
transit, may be avoided. 
Another object of the invention is to provide 

a multiple wall refrigerated car employing heat 
insulation between the Outer and inner Walls of 
the body and having a space, in the wall for the 
circulation of a chilling or heating medium, 
which space can be vacuumized after the tem 
perature of the car has been adjusted. 
Another object of the invention is to provide a 

multiple wall refrigerator Car wherein Substan 
tially the entire inner wall of the car. may form 
a primary chilling or heating surface completely 
surrounding the product stored in the car. 
A further object of the invention is to provide 

an improved method of prechilling or preheating 
a multiple walled refrigerator car. 
The present day refrigerator car provides a 

compartment within a solid insulated Wall struc 
ture and a brine tank is generally provided at 
each end of the compartment to receive the re 
frigerant for cooling the car. The brine tank is 
provided with a heat transmitting Wall against 
which the atmosphere of the car flows so that it is 
cooled, and the cold air falls from this wall of 
the brine tank onto the floor of the car. The 
brine solution is controlled to have a temperature 
from 0 F, to -4° F. and this temperature dif 
ferential maintained at the cooling Wall is effec 
tive to produce a temperature of about 35 F. at 
the center of the car with the temperature vary 
ing from 35 F. to about 10 F. in the zone adja 
cent to the cold brine Wall. 
After a car has completed a trip, it is generally 

delivered to a siding to be cleaned and await a 
new assignment. While standing on a siding, 
the internal temperature may build up to ap 
proximately 100 F. and when an empty car is 
delivered from the siding to an icing station, the 
standard 36' car is initially loaded with approxi 
mately 3 to 4 tons of ice and salt. The Car must 
then stand about 12 hours until it has been cooled 
down to a temperature of about 35 F. and it is 
then reiced to make up for the ice which has 
been melted. The cooled car is then delivered to 
the loading station and, while being filled, the 
inside temperature of the car may go up to be 

3tween 50 F. and 60°F. and after loading is com 
pleted and the car is closed, additional ice and 
salt are added to the bunkers to top of the Sup 
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ply of refrigerant for the cooling chamber in 
order to make up for the heat which has been 
permitted to enter the car during loading. After 
the door is closed and the topping Off is Com 
pleted, the temperature of the compartment in 
the car is lowered and maintained at about 10 F. 
to 35 F. as above explained until a large part of 
the ice is melted. - 

In transporting the car from Chicago to New 
York, for example, due to the very heavy con 
struction of the car Occasioned by the insulation 
and the large Weight of ice which must be carried 
in addition to... the weight of the meat product, 
the car must be moved with slow freight trains. 
During such a slow trip, particularly in the sum 
mer time, much of the ice melts long before the 
journey is completed and, therefore, the ice in 
the brine tanks must be replenished several times 
throughout the trip. In the ordinary practice, 
a refrigerator car making this trip is generally 
three to four days in transit and must be reiced 
two or three times. 
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In order to reice a refrigerated car it must be 
uncoupled from the freight train and delivered 
to an icing station while the rest of the freight 
train continues its journey. The reicing of the 
standard refrigerator car is accomplished by add 
ing from 1600 pounds to 1800 pounds of ice and 
salt to the ice bunkers and then the car is ready 
to continue its journey. Considerable delay al 
ways results, however, in the handling of the car 
for delivery to and from the relicing station and 
additional delay follows from the fact that the 
car, after having been reiced, must remain in the 
freight yards until picked up by the next freight 
train moving toward the destination of that par 
ticular car. Thus, due to the weight of the car 
which governs the speed with which it can be 
hauled, the relicing procedure is required and an 
unreasonable amount of time is consumed be 
tween the loading of a car in Chicago and de 
livery to the consumer market in New York. 
A standard 36' refrigerator car has a capacity 

of from 5600 pounds to 8000 pounds and usually 
carries an average of 6000 pounds of ice and salt. 
A 40' refrigerator car requires from 9000 pounds 
to 13,000 pounds of ice. In either the standard 
car or the 40' car, this considerable weight of 
material must be hauled in addition to the weight 
of the load of meat in order merely to maintain 
the product refrigerated during the trip. 

It has been proposed heretofore to construct 
refrigerator cars with spaced inner and outer 
walls, the space therebetween being adapted to 
be vacuumized but, so far as is known, these 
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prior art constructions have not been practical 
or especially adaptable for the transportation of 
perishable products. Moreover, due to the im 
perfections inherent in such a form of insulation 
when adapted to actual practice in these prior 
art constructions, it has been necessary to pro 
vide auxiliary chilling means, such as ice bunk 
ers, chilled brine containers, or the like, in com 
bination with the vacuum insulated wall in order 
to hold the goods under proper temperature con 
ditions, r 
The present invention is designed to overcome 

the difficulties found in these prior constructions 
and provides an improved type of vehicle for 

ustoring and transporting perishable goods. 
The car described herein provides an improved 

combination of insulating means for a storage 
and delivery vehicle wherein a space for the cir 
culation of a chilling or heating medium is pro 
vided, which space can be vacuumized after the 
circulating medium has performed its function. 
The vacuumized space thereafter serves the addi 
tional function of completing the insulation of 
the body. 
The most common application of this invention. 

may best be exemplified in the well known refrig 
erator type of car and it comprises three or more 
spaced walls in the form of a shell within a shell. 
The outer wall of the car may be covered with 
a white heat-reflective surface which serves to 
reflect the heat and the rays of the sun rather 
than to absorb the same. The inner wall Sur 
face of the car body is polished or japaned in 
order to cut down the radiation of any heat from 
that wall to the product in the car. Between the 
outer and intermediate walls there is provided 
an insulating means, such as cork, rock wool, 
spun glass or any other well known form of heat 
insulator, and between the inner wall and the 
intermediate wall, the wall construction provides 
a fluiditight but substantially free space. 

Because of the efficient heat insulation provided 
by this body construction for a refrigerator car, 
as will appear more fully below, the need for the 
conventional ice bunkers, chilled brine, or ice con 
tainers, which are usually required in order to 
maintain the car under refrigerated conditions is 
obviated. Also, the necessity for stopping the 
car to ice and reice in transit, which occasions 
expense and delay, is eliminated. , 

This construction further makes possible the 
performance of a novel method for prechilling the 
interior of the car prior to loading, which method 
contemplates the circulation of a refrigerant in 
the free space between the inner wall and the in 
termediate wall. The space there provided is 
adapted to be subsequently evacuated to serve 
additionally as a part of the insulating means. 
The space in which the refrigerant is circulated 
extends substantially all around the inner wall of 
the car and makes available means such that the 
perishable product is almost entirely surrounded 
by a primary chilling surface. In so increasing 
the effective chilling surface, the average tem 
perature differential between the refrigerant and 
the product can be reduced thus resulting in sub 
stantially reducing the dehydration or desiccation 
of food products caused by circulating an ex- . 
tremely cold atmosphere over the product as has 
been the practice in the past. 
In the present day, type refrigerator car, where 

in ice bunkers are required, it is necessary to chill 
these bunkers by means of crushed ice and salt 
or other refrigerant down to around 0 F, in order 
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2,881,796 
center of the car to preserve its contents. The 
Very low temperature to which the circulating 
atmosphere is cooled removes substantially all the 
moisture entrained therewith and this water de 
posits on the cold surface of the wall as a frost. 
This decreases the efficiency of the cooling wall 
and, furthermore, the circulation of the dry 
atmosphere over the exposed surfaces of fresh 
beef, lamb, veal or other moisture containing 
products causes the dehydration thereof. 
The present invention further renders the dis 

tribution of perishable meat products more rapid 
and efficient in the disclosure of a refrigerated car 
having such improved refrigerating and insulat 
ing means as to permit freshly slaughtered meat 
to be loaded directly into the car while warm 
and to become thoroughly chilled or frozen while 
stored therein. Thus, in making full use of this 
invention, it is not necessary to prechill freshly 
slaughtered meat or other products in regular 
plant coolers for a period of from 12 to 48 hours 
to remove the animal heat and freeze the product 
before loading it into the car. The unchilled or 
partly chilled product may be loaded directly into 
the car and it can be further cooled while en route 
to its destination. 
The provision of such means makes possible the 

slaughtering of kosher beef, lamb and weal, for 
example, at points far distant from the consumer 
market and subsequent delivery to the market for 
distribution within the time limits prescribed by 
the Mosaic law. The most economical procedure 
in the slaughtering of meat animals is to butcher 
the carcass in the Middle West where the animal 
is raised, eliminate all by-products, and then ship 
the finished cuts east to the consumer market. 
As explained above, the present day refrigerator 
car requires about 3 to 4 days to deliver meat 
from Chicago, one of the larger slaughtering 
centers, to New York and, thus, it is uneconom 
ical to deliver kosher meat by this means into 
the largest kosher meat market in the East. 
In order to supply kosher meat to the metropol 

itan districts in the East, live cattle are shipped to 
New York and are butchered there for delivery 
to the kosher trade and a 1000 pound steer shipped 
into New York will yield approximately 200 pounds 
to 250 pounds of kosher meat. While a larger quan 
tity of meat may possibly be derived from the 
Carcass, the cost of preparing the hindquarter by 
removing the veins is too high and, therefore, only 
the forequarter of a beef carcass is generally 
offered in the trade. It is seen that a large num 
ber of cattle must be shipped to derive a small 
yield of kosher meat and, considering further, 
that approximately 400 pounds of the 1000 pound 
steer are by-products which have relatively small . 
market value, the unsound economics of the sit 
uation are apparent. The necessity for the pres 
ent invention, by which delivery of meat may be 
greatly speeded, is readily visualized. 
The refrigerator car of the present invention 

will be described as an improvement in railway 
rolling stock. It will be understood, however, that 
this is only by way of illustration since the novel 
features of the present invention are equally 
adaptable to other forms of transportation for 
shipping a perishable product in an enclosed 
chamber, such as trucks, trailers and other forms. 
of refrigerated vehicles. - 

Reference is had to the drawing in which 
Figure 1 is a perspective view, partly broken 

away of the refrigerator car of the present in 
vention, 1 - ' 

to maintain an average of around 35 F. at the 75 Figure 2 is a sectional view of the wall structure 



2,881,796 
partly broken away and taken on line 2-2 of 
Figure 1 and, 

Figure 3 is a plan view of the car shown in 
Figure 1, - 
The refrigerator car of the present invention 

may be and preferably is constructed of any suit 
able metal such as the lighter aluminum alloys, 
stainless steel, or the like. The walls of its body 
are formed of spaced walls 2, 3 and 4. The dis 
position of the walls 2, 3 and 4 is such as to pro 
vide a plurality of spaces 6 and , the outer space 
of which 6 is adapted to be filled with an insulat 
ing material, for example, Cork, rock wool, spun 
glass etc., while the inner space is left substan 
tially free for a purpose that will appear below. 
The outer surface of the car is preferably covered 
With a white heat-reflective surface which serves 
to reflect the sun's rays and other heat impinged 
upon the car. 
The walls 2 and 3 may be braced from each 

other in any conventional manner as is usual in 
the insulation art. The Wall 4, however, is in 
terbraced with wall 3 in such a manner that a 

3 
operation with insulation in space 6, as an in 
sulation against the transfer of heat with respect 

O 

to the confined body of the car and it is contem 
plated that the vacuum shall be reestablished from 
time to time, if necessary, to insure the best in 
sulation possible. The insulating layer 6 serves 
initially to protect the car against the loss of re 
frigeration while the car is being cooled and, 
When space is later evacuated, layer 6 and vacu 
um chamber provide a most efficient insulating . 
structure for the controlled space. 
When the body is to be cooled, the refrigerant 

that is to be circulated in channels 8 may take 
5 
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plurality of intercommunicating channels 8 fill 
space . The supporting elements 9, which con 
stitute the bracing between walls 3 and 4, prefer 
ably take the form of continuous walls of a non 
heat conducting material and define the walls of 
channels 8. 
The channels 8 may be laid out in any desired 

pattern in space T and are designed to contrel 
30 

the circulation of a heat transfer medium through 
the space 7. It is seen that, with this wall cons 
struction, an insulated layer 6 is provided around 
space T and, thus, if a refrigerant is circulated in 
space T, a refrigerated zone may be efficiently es 
tablished within the confines of the wall 4. The 
channels 8 may extend from end to end of the 
car to distribute the refrigerant over the wall 4 
to cool it, or they may extend transversely around 
the car to circulate the refrigerant through a 
shorter path as shown in Figure 1. It is desirable, 
however, that each channel 8 be of substantially 

, the same length and capacity as every other chan 
nel 8, insofar as possible, so that the refrigerant 
being circulated in each channel will have an 
equal opportunity to absorb heat whereby a uni 
form cooling action is accomplished. Also, the 
channels should pass around substantially all the 
walls of the Zone to be cooled. 
The channels 8 all communicate with a header 
through which refrigerant or other medium 

may be supplied to them and the medium after 
flowing through the channels 8 passes into a con 
mon collecting header 2. Any convenient con 
nection as lead 3 may connect to header So 
that the medium may be delivered thereto and 
valve 4 is provided to seal this entrance passage. 
An outlet 5 leads from header 2 to the side of 
the car for practical operation and valve 6 con 
trols the flow through outlet pipe 5. 
After the channels 8 have served theirefunc 

tion of circulating the temperature adjusting me 
dium, the space 7 is adapted to be evacuated and 
outlet means 5 and 6 are, therefore, adapted 
for connection to any well known form of Vacuum 
pump. The medium is first run off, of course, 
and after valve 4 is closed, as perfect a vacuum 
is drawn as is possible in space , whereupon the 
fluidtight space may be sealed by closing valve 6. 
Automatic pressure control means, such as are 
well known, may be provided to automatically 
effect connection and disconnection of the Vacuum 
producing means with space. 
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the form of a brine solution, an expansible gas 
which may be released into the space T, or a 
liquid which evaporates within the space 7. The 
vacuum producing means is selected to handle 
either a gas or liquid depending upon the choice 
of refrigerant used. The refrigerant can be sup 
plied from any conventional means T and a flexi 
ble pipe 8 may be located at the loading plat 
form. So that the car can be chilled while the 
loading thereof proceeds, or the refrigerant sup 
ply can be taken from any other convenient 
source. The vacuum producing means may have 
and preferably does include a pumping unit 9 
mounted upon the car and driven from an axle 
of the car. 
The vacuum means 9 is connected into header 
2 through pipe 20 and outlet 15.. The initial 
vacuum may be produced in chamber 7 by a cen 
trally disposed means if desired, however, the 
unit 9 carried on the car itself should be of such 
a capacity that it can maintain the low pressure 
produced therein, 
Suitable entrances into the body must be pro 

vided and a hatch 2f in the top and side doors 
22 are preferably provided for this purpose. Cork, 
rock wool, or similar insulation may be used to 
insulate the cover 23 for the top opening and 
also for the side doors 22. The edges of the open 

'... ings cooperating with the hatch cover and doors 
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should be provided with a suitable sealing en 
gagement. -- 

In the past, when shipping refrigerated prod 
ucts, and before loading the car with prechilled 
products, the atmosphere within the interior of 
the car has been chilled to approximately 30 F. 
to 35 F. So that when the cold product was 
moved from the storage freezer to the refrigera 
tor car, moisture which might be entrained with 
the warmer atmosphere would not condense on 
the colder product. The usual practice is to load 
such precooled cars through side opening doors, 
such as 22, and it has been found that a consider 
able loss of cold air and heating up of the car re 
sults. Although curtains are used, a portion of 
the heavier cold air in the car spills Out of the 
open side door and loss of refrigeration results. 
In using the refrigerator car of the present in 

vention, and 'when a prechilled product is to be 
loaded into the car, the interior of the car is 
chilled by pumping cold air into the car or by 
circulation of refrigerant in space T. After the 
car has been precooled and in following the pre 
ferred form of this invention the side doors are 
left closed and the top hatch is opened. The 
product is delivered into the car from chute 24 
through hatch 2 and this procedure minimizes 
the loss of cold air. Prechilled products may be 
delivered into the car in this manner without the 
accompanying loss of refrigeration, and further 
more, as there is no substantial inflow of new air 
into the car during the loading thereof, the pos 

The vacuum produced in space T serves, in co- 75 sibility of a warm moist atmosphere entering the 



4. 
car to cause precipitation of moisture on the Cold 
surface of the chilled product is precluded. 
After loading has been completed the top open 

ing door of the car is tightly closed and, if need 
be, a refrigerant is again introduced into the 
space 7 between the inner and intermediate walls 
of the car. When proper cooling has been ac 
complished, the chilling medium is withdrawn 
from the space through outlet f6. In actual 
practice, it is preferred to prechill the interior of 
the car to around O' F. prior to loading but the 
temperature should be leveled off at about 30 F. 
to 35 F. during actual shipment. The exact 
temperature to be maintained during shipment is 
obviously determined principally from the prop 
erties of the product to be shipped. 
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It will be noted that this construction can be 
used for cooling a product stored in the car and, 
in this instance, the entire inner Surface of the 
car forms a primary refrigerating surface for the 
atmosphere circulating over the product. The 
provision of such a large cold surface for chilling 
the atmosphere circulating over the stored prod 
uct makes possible proper cooling with a smaller 
temperature differential between the product be 
ing stored and the circulating atmosphere. Be 
cause of the very large primary refrigerating Sur 
face provided, the circulating atmosphere may be 
passed over it more frequently or, in other words, 
a larger volume of gases may be cooled thereby, 
and the average temperature differential between 
the atmosphere in the car and the product being 
cooled may thus be reduced. ... " 
This reduction in the temperature differential 

results in the elimination of one of the more 
serious defects in the present day apparatus in 
which a small volume of the atmosphere must be 
chilled to a very low temperature to maintain an 
average temperature within the desired range, 
As above explained, the building up of a coating 
of frost on the bunker wall is encountered and 
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whenever this very cold atmosphere of the prior 
art devices touches a product containing mois 
ture, the product is unduly desiccated because of 
the dry condition of the atmosphere, and further, 
the excess chilling of itself may be injurious to 
the product. This effect is avoided by providing 
the large primary refrigerating surface as here 
taught whereby the atmosphere may be recircu 
lated more rapidly. 

It will be obvious that space may be used 
for heating the car during extremely cold 
weather. This may be readily accomplished by 
pumping warm water, steam, or other heating 
medium into the space. Substantially in the man 
ner as described in connection with circulating 
a refrigerating fluid through this space. 

Following the chilling or heating of the walls 
as described above, space may be evacuated by 
means of the pump 9 and line 20 and the in 
creased heat insulation of the combined vacuum 
and layer 6 is had. 

It will be seen that the refrigerator car of the 
present invention provides an improved construc 
tion having in combination an insulating means 
and a fluid tight Space capable of accommodating 
a chilling or heating medium, which medium may 
be withdrawn so that the space may be vacuum 
ized. This new structure serves not only as a 
structure to prevent the transmission of heat 
through the walls of the car, whereby the goods 
may be shipped while being maintained at sub 
stantially a constant temperature, but also in 
cludes within the same elements means for ad 
justing the temperature of the confined body of 
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the car. Further, the insulating means and the 
herein disclosed method of loading a precooled 
car cooperate, as described, to substantially pre 
vent condensation upon the product of the water 
vapor which otherwise might be entrained in the 
air. The disclosed invention is also operative 
to eliminate, to a great extent, the conditions 
which cause the dehydration of moisture con 
taining meat and food products. - 

Obviously, many modifications and variations 
of the invention hereinbefore set forth will occur 
to those skilled in the art, all of which are con 
templated to be within the scope of the following 
claims. 

I claim: w 
1. A body for a vehicle adapted to transport 

perishable products which must be preserved 
under Substantially constant temperature con 
ditions, comprising a storage chamber, an enclos 
ing wall surrounding the chamber, said wall be 
ing formed of a layer of insulation overlaying a 
substantially free space, means for enclosing said 
free Space on all sides to form a fluidtight cham 
ber substantially surrounding said storage cham 
ber, said free space being divided into a plurality 
of flow channels, means to deliver a temperature 
control medium into each of said channels where 
by when said medium is delivered into each of 
said channels it may be circulated around the 
storage chamber, and means for thereafter vac uumizing the free space to provide insulation 
against heat exchange through the wall. 

2. A body for a vehicle adapted to transport 
perishable products which must be preserved 
under substantially constant temperature condi. 
tions, comprising a storage chamber, an enclos 
ing wall surrounding the chamber, said wall be 
ing formed of a layer of insulation overlaying a 
Substantially free space, means for enclosing said 
free space on all sides to form a fluidtight cham 
ber substantially surrounding said storage chain 
ber, said free space being divided into a plurality 
of flow channels, a pair of headers disposed to be 
connected to each of said channels, one of said 
headers being connected to said channels at one 
end and the other of said headers being con 
nected to said channels at the other end, means 
for connecting one of said headers to a refrig. 
erant supply whereby refrigerant may be deliv 
ered into said channels, and means for connect 
ing the other of said headers to a vacuumizing 
means whereby said free space may be vacuum 
ized, the construction being provided so that the 
chamber may be first cooled and thereafter in 
Sulated against heat exchange. 

3. A body for a vehicle adapted to transport 
perishable products which must be preserved 
under substantially constant temperature condi 
tions, comprising a longitudinally extending stor 
age chamber, an enclosing wall surrounding the 
chamber, said wall being formed of a layer of 
insulation overlaying a substantially free Space, 
means for enclosing said free space on all sides 
to form a fluidtight chamber substantially sur. 
rounding said storage chamber, said free Space 
being divided into a plurality of channels directed 
transversely around the storage chamber, a head 
er running longitudinally across the top of said 
storage chamber and communicating with each 

70 of said channels, a header running longitudinally 
below the floor of said chamber and commund 
cating with each of said channels, means to con 
nect said upper header with a refrigerant sup 

75. 
ply and means for connecting said lower header 
with a vacuumizing means whereby the chamber 
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stored; a chamber substantially surrounding the may be first cooled and thereafter insulated 

against heat exchange. 
4. A method of loading a refrigerated vehicle 

with a plurality of packages of a prechilled prod 
uct comprising prechilling the packaged product, 
chilling the storage chamber of said, vehicle be 
fore loading, closing all openings to said storage 
chamber except an unobstructed opening through 
the ceiling, loading the packages containing the 
product to be stored into the chilled storage 
chamber through said opening in the ceiling of 
the chamber, and thereafter closing the opening 
in the ceiling. 

5. A refrigerated means for transporting per 
ishable products having an insulated refrigerated 
Space and including a chamber substantially sur 
rounding the refrigerated space, which chamber 
is adapted to serve the function of receiving a 
refrigerant to cool the space and after cooling 
the space, of adding to its insulation comprising: 
a storage space to receive the product to be 
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storage space; a layer of insulation surrounding 
said chamber; means for dividing said chamber 
into a plurality of flow passages; means con 
nected to the chamber to supply a refrigerant to 
said flow passages at One time and thereafter to 
connect said flow passages to vacuumizing 
means; and a door through said chamber and 
layer whereby a product may be delivered into 
and withdrawn from the space; said construc 
tion being provided so that the storage space 
may be cooled upon introduction of refrigerant 
to said chamber and, after being cooled, said 
storage space may be further insulated from the 
surrounding atmosphere by having a vacuum pro 
duced in Said flow passages, which adds to the 
insulating effect of said layer in shielding the 
product in the storage space against a transfer 
of heat through the Wall. 

BEVERLY E. WAMS, 


