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This invention relates to improvements in re? 
frigerated food productS,and means for and 
methods of refrigerating and distributing food 
products,and it consists of the matters herein? 
after described and more particularly pointed out 
in the appended claims? 
One of the objects of the invention is to pro 

Vide a refrigerated foodproduct and methods and 
means for processing and distributing the same 
wherewith there is retained in the food product, 
to a greater extent than heretofore,the flavor, 
color,essential minerals,vitamins and volume. 

It is also an object of the present invention to 
provide improved means for refrigerating food 
products by methods Which retain,to an extent 
greater than in prior commercial practice,the 

2 
Fig 3 is a transversevertical sectional view 

through another part of the assemblyshown in 
Fig,1,as taken on the line 3—3 thereof,on the 
Scale of Fig.2. 
Fig,4 is a transverse vertical sectional view 

through stlanother part of the assemblyshown 
in Fig,1,astaken on the line 4??thereof,onthe 
Scale of Figs.2 and3. 
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flavor,Color,essential minerals,witamins and vol 
ume of thefood productS. 
A further object of the invention is to provide 

improved means for refrigerating products and 
Which is adapted to be exteriorly carried by an 
aircraft into a low temperature high altitude air 
and Wherein heat units are transmitted through 
the Outer covering of container to atmosphere to 
thus accomplish the refrigerating operation. 
Another object of the invention is to provide 

a food product container having improved fea 
tures better adapting it to the reception of the 
product packages,and the utilization of the con 
tainer during refrigerating and transporting op 
eratiOnS. 

Again,it is an object of the invention to pro 
Vide an improved package for the product to be 
refrigerated which Shall be adapted to be asso 
Ciated with others of Similar COnStructionto facil 
itate the refrigerating operation. 

It iS also an object of the invention to provide 
methodsand meanswherebyvehiclesnot designed 
for the transportation of products requiring re 
frigeration may be readily used for Such purposes 
without any substantial structuralchange in the 
VehiCle itSelf. 
The above mentioned objects of the invention, 

aS Well as others,together with the Several ad 
vantages thereof will more fully appear as the 
specification proceeds. 
In the drawings: 
Fig,1 is a longitudinal vertical Sectional view 

through a preSSure temperature Chamber aSSem 
bly by Which a part of the improved method of 
refrigerating productS may be carried out? 
Fig,2 is a transverse vertical Sectional view 

through a part of the aSSembly shown in Fig?i, 
on an enlarged Scale,as taken on the line 2?2 
of Said Fig.1? 
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Fig.5is a perspective view of oneform ofprod 
uct Containerthat maybe usedinconnectionwith 
the assembly of Fig. 1 in carrying out the im 
proved method of refrigerating food products. 

Fig. 6 is a longitudinal vertical sectional view 
through end parts of the product container ap 
pearing in Fig.5 and on a Scale enlarged there 
OWer? 

Fig. 7 is a transverse vertical detail sectional 
View through top and bottom portions ofthe con 
tainer Shown in Figs.5 and 6 astakenonthe line 
7?l of Fig.6 and on a Scale enlarged thereover? 
Fig,8is a detail verticalsectionalviewastaken 

on the ine 8?8 of Fig.7 and on a scale enlarged 
thereoVer? 
Fig.9 is a perspective view of a certain product 

package,8 plurality of which are adapted to be 
aSSociated together for use in the refrigerating 
0peration? 

Fig. 10 is a bottom view of the product package 
Shown in Fig.9 but on a somewhatsmaller scale? 

Fig. 11 is a view inside elevation of two of the 
product packages Shown in Fig?9, on the scale 
of Fig?10,Showing more particularlythe manner 
in which Such packages will Stack verticaly to 
provide an air circulating Space betweenthem. 
Fig·12isa detailverticalsectionalview through 

top and bottom interengaging parts of the pack 
ages Shown in Fig,11,as taken on the line 12?12 
thereOn, but on a conSiderably enlarged scale, 
better to Show the interengagement of Said parts. 
Fig,13 is a perspective wiew of a certain bar 

Whereby the product packages of Fig.9 are held 
in Stacked relation,in the product container of 
Fig?5? 

Fig. 14 is a view in front elevation of an air? 
craft as in flight and carrying a pair of the pres 
Sure temperature chamber assemblies shown in 
Fig.1? 
Fig,15 is a view in Side elevation of the air 

Craft ShOWnin Fig.1,when carryingtheimproved 
pressure temperature assemblies. 
Fig,16 is a view in side elevation showing an 

Brrangement in which a number of loaded prod 
uct containers Shown in Fig.5 may be advan 
tageously carried by a railroad car for distribu 
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tionpurposes,certainportions being brokenaway 
for illustrative purpoSes. 

Fig. 17 is an end view of the parts shown in 
Fig. 16,certain portions being broken away for 
illustrativepurpoSes. - 

Fig.18is a view in side elevation showing one 
mannerinwhichempty containerS,SuchaS Sh0Wn 
in Fig.5,may be stacked on a railroad car for 
return shipment. 

Fig. 19 is an end view of the parts shown in 
Fig.18? 
Hig?20is a schematic view in plan,with parts 

broken away,illustrating the refrigerating means 
and power Source. 
The apparatus illustrated in the drawings for 

carrying out the improved method of refrigerat 
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ing products,suchforexample as food products, 
includes a pressure temperature chamber assem 
bly,adapted to be quickly attached to and de 
tached from an exterior part of a commercial 
aircraft,a product container adapted to be re 
movably disposed in and carried by the pressure 
temperature chamberassembly and a plurality of 
product packages,adapted tobestackedvertically 
in spaced apart relation inthe product container 
duringthe refrigeratingperlod. 
Each preSSure temperature chamber aSSembiy, 

which has a Smooth Surfaced aer0dynamic Con 
tour or shape,is made up of top and bottom 
halves orshells having a thin Sheet metal cover 
ing of good heat conductivity. These Shells are 
bracedinternallyforstrength and are So matched 
at their meeting margins as to be Substantially 
sealed against atmospheric leakage. Each as? 
sembly also includes means whereby the preSSure 
of the gaseous-like atmosphere,usually air,can 
be regulated in accordance with the temperature 
thereof,as wel1 as means whereby said atmos 
phere may be recirculated between and about 
the product packages carried in the product 
container. - 

Theproduct containeris adaptedto be disposed 
withinthe pressuretemperature chamber assem 
bly and to hold a plurality of product carriers 
or packagesin spaced relation. The body of the 
container,which is made of inSulating material, 
isso correlated with reSpect to the preSSure tem 
perature chamber assembly as to be spaced from 
theends andsides thereof. The ends of the con 
tainer each includes a normally closed Valve 
which,under a certain preSSure cOndition,auto 
matically opens to permit the gaSeous-like at 
mosphere within the assembly to be circulated 
through the container in one direction from end 
to end and then into the other end of the aSSem 
bly and back to the first mentioned end for re 
circulation. 
The product packages or carriers are in the 

form of cubical containers made of good heat 
conducting material,such as thin sheet metal. 
They are so formed,complementally at the top 
and bottom,as to stack in Spaced relation with 
out lateral relative shifting,the bottom of the 
product container being So formed as to receive 
and hold the bottommost packages or carriers 
against displacement. When the container is 
1oaded with the stacked product packages,10ck? 
ing means are applied to the topmost packages 
in a manner preventing shifting thereof in any 
direction. - 

The Sealed pressure temperature Chamber 
aSS872blg/ 

Each pressure temperature chamber assembly, 
whichisindicated as a whole at 25,is inthe form 
of a streamline hollow,thin-Walled body,having 
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4 
a rounded or partlyspherica11eading end 26 and 
a Somewhat pointed trailing end 2T. The body 
of the aSSembly has itsgreatest diameteratsub 
stantially its mid portion and then gradualy 
tapers toward Saidends, 

Preferably the assembly is made of top and 
bottom Separable halves or Shells 28 and 29 re 
Spectively of thin sheet metal having good heat 
Conducting properties. Saidshels have matched 
horizontalmeeting margins oredges,eachformed 
aS an outwardly extending flange 28a?29a re 
Spectively,bestappearing in Figs.2 and3. These 
flanges are detachably secured together in tight 
relation by removable strips30 of U-shaped cross 
Section,which substantially enclose said flanges. 
The shell parts 28 and 29 are each provided 

with a plurality of longitudinally spaced arch 
1ike plates 31—31a,32?32a,33?33a,34?34a, 
35?35a,36?36a,3T-3Ta,38—38a,39—39a and 
40?40a respectively,beginning at the 1eading 
(1eft hand) end of the pressure temperature 
Chamber aSSembly 25 and proceeding toward the 
trailing (right hand) end thereof as shown in 
Fig. 1. The plates 32,33,34,35,36,37 and 38 
of the shell 28 are operatively connected together 
by means of a weight distributing beam 41 ar 
ranged in the longitudinal median iine of the 
shell and fastened to the respective plates by 
angle brackets 42?42. 
Each of the plates from 31—3fa to ???40a 

inclusive,has an outer semicircular peripheral 
flange 43 that is engaged with and is fixed to 
the inner Surface of the respective shel1 parts 
28 and 29. The pairs of plates 34?32 and 
31a?32a are each provided with a semicircular 
member 44?44a and these members coact,when 
the shell parts 28?29 are engaged with each 
other,to form a tubular duct that opens at one 
end into a space 45 in the leading or front end 
of the assembly 25. 
The plates 38—38a are each provided in the 

meeting edges thereof with a Semicircular flange 
45?45a and the flanges coact to provide an 
Opening of the Same size and coaxially with the 
duct provided by the members 44?44a above 
mentioned. - 

The pairs of plates 33-33a,34?34a,35?35a, 
36?36a,and 3T?3Ta respectively are each pro 
vided with a second flange 46?46a and these 
fianges bound a rectangular recess 4T?4Ta re 
Spectively in each plate. Said recesses for the 
plates of each pair coact to define a rectangular 
opening 48 indicated only in Fig.3. Each of 
the plates of the pairs just above mentioned is 
provided near its peripheral flange with open 
ings 49,the purpose of which will appear 1ater. 
Spacedinwardlyfrom eachshellandextending 

between the pairs of plates 38?38a and 39?39a 
iS a Semicircular wall 50 that coacts with the 
Shell parts in forming an annular passage 51 as 
appears in FigS. 1 and 4. The front end of this 
annular passage registers with the openings 49 
in the plates 38?38a and the rear end of said 
passage registers with openings 52—52 in the 
plate parts 39?39a So as to communicate with 
a Space 53 as formed in the assembly 25 by the 
plate parts 39—39a and 40?40a reSpectively. 
The plate parts 39?39a are each So formed in 
their central portions as to coact in defining an 
opening 54 therein. 
The plate part 39 functions as a support for 

a variable Speed electric motor 55that is located 
in a Space 56 formed bythe annular wall 50 and 
plate parts 38—380 and 39?39a. This motor 
drivesa turb0-compreSSor 5T disposedina Shroud 
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opening 89a,The lid 90 is provided with a hole each bar spans the space betweenadjacent rows 
@@z to permit passage of suficlent alr into or of paqkages in the top layer of packages so that 
out of the package to equalize the pressure with- each bar assists in holding down the packages 
in the package with that in the space surround- insaid rows. When the bars 110 areinplace and 
1ng the package After the product has been 8 the cover T0 ls applled to the container 65,the 
refrigerated or frozen thls hole ls sealed with bottom face of the cover exerts a hold down pres 
parafine or other suitable material,As the Sure on al of the bars in the container 65(see 
sides,top and bottom of the package are made Fig.7)? 
of thin sheet metal,to stifen the sldes. I pro- - * 
wide endwise andsidewise like inwardly depressed 10 Supportang carriers for the chamber assemba 25 
rlbs 91 and to stifen the bottom T provide the Primarily one or more of the loaded chamber 
diagonally disposedpressedribs 92. assemblies 25is intended to be carried pendently 
In each corner of the bottom,I prowlde 8 hol- from a support Such as an exterior part of an 

1ow depressed boss 93 having upper and lower 8ircraftsothat the Saidassemblies may be trans 
parts 93a and 93b respectively of relatively Iarge 15 ported to a high altitude where low temperature 
8nd smal diameter that are connected by a alr exists,Tn Figs?14 and 15 I have shown a four 
fange or shoulder 94 disposed Somewhat below motorairplanethatincludes afuselage 100,1ater 
the plane of the bottom edge of the body as best ally extending wings 10f?101,operator's cabin 
appears in Flg.12. The part 93b of smaller di- 102 and horizontal and wertical tail end rudders 
ameter has a rounded bottom 95 and is adapted 20 103 and 104 respectively. Each wing carries a 
to have applied thereto a non-metalic Washer pair of nacelles 105 eachincluding a motor or en 
or ring 96 to take the wearfrom the shoulder94: gine for driving a propeler 105? 
Tn each corner of the top 89,coaxialy with the In the present lnstance two of the pressure 

depressed bosses 93in the bottom 88 before men- temperature chamber assemblies 25 are Shown 
tioned,in a hollow boss 97 that includes an up- 28 as carried by the alrcraft. For the purpose of 
wardly and inwardy directed side wall 98 and balance one assembly 25 is disposed under each 
a downwardy extending cup 98a connected by 8 wing so as to extend in a fore and aft direction 
fiange 99 to the Wall 98,as appears in Fig,12. and arranged in a plane betweenthe two nacelles 
The upper end of the cup 98a is open so as to of the wing so asto depend from the underside 
recelve the part 93b of the depressed boss 93 on 30 thereof Each wing includes internal parts for 
the bottom of another package or container. It engagement by the hooks $1 of the rods 60 SO 
is to be noted from Fig,10 that the depressed that the associated aSSembly may be drawn 
bosses mentioned 97 forms a "square" and this snugly into position,In a smaller plane where 
square has a width"approximating the spacing inonly one assemblyisto be carried thereby,said 
between the two strips 72 of a pair of strips on $5 assemblymaybe detachablyconnected tothebot 
the bottom of the container 65 and the spac- tom of the fuselage of sald aircraft. 
ing between certain of the recesses 73 in sald It will be observed from Fig?14 that the as 
strips. semblies 25?25 are spaced an equal distance 
With this arrangement of bosses,the packages from the longitudinal axis of the plane. Like? 

may be stacked vertically as indicated in Figs?40 wise,they are so disposed on the aircraft so as 
1 and 11 and when so stacked there is an air to besubstantiallyat the center of pressure lines, 
8pace formed between the top and bottom of ad- In this way,the loaded assemblies do not inter? 
jacent packages in each vertical stack and be- ferewith thestability characteristics of theplane? 
tween the sides of the packages in onestack and ? 
the sides of the packages in a laterally adjacent 45 Operatio72 
stack- - Assume that the p8ckages 86are properiyfled 
When the container 65 is stacked full of the with the productsto berefrigerated and that the 

flled packages 86,the tops of the packages or 1ids 90 thereof have been applied thereto to close 
cans in the top layer thereof are disposed sub- the Same,Suficient filled packages are then 
stantialy in the plane of the bottom edges of ?0 placedinthe container 65tomake up the bottom 
the strips Il of the product carrier 65,and this 1ayer. This is done by inserting the bosses ?? 
is somewhat below the plane of the bottom of on the bottoms of Said packages into the recesses 
the cover T0 as obvious from Fig,7. Therefore, 73 of the strips 72 on the bottom of the product 
to hold the stacks of packages against shifting container 65. The Successive layers of packages 
and dislodgment and thus maintainthe air space 8886are built up in the container,with the bosses 
arrangement before mentioned between said 93 of the packages above engaged in the recesses 
packages I provide a plurality of hold down bars, 9T of the ones beloW. Thus the packages in each 
one of Which best appears in Fig,13 bearing the horizontallayer are Separated fromthe neighbors 
numeral 110. It is preferably made of wood and inthe Same layer and each package in eachverti 
has a length approximating the inside width of @ cal stack,while supported on the package below, 
the product container 65. It is wider than it is is Separated therefrom by Bn Bir space,with the 
thick and has a gabled top and transverse open- air spaces in communication with one another. 
ings 111 in the bottom,This bar is reinforced After the packageS haWe been arranged as de 
on its bottom surface with a metalic strip 112. scribed,the hold down bars 410 are placed inpo 
End portions of thls strip follow up the end of @? sition as before described,after which the cover 
the bar and are then turned downwardly as 70 is applied to close the open top of the product 
hooks 113whichareadapted for engagement with container 65? 
the bars of the container 65,as best appears The next Step is to load the container into the 
in Fig.7. preSSuretemperature chamber aSSembly25,This 
Thestrip 112for each baris provided with de- 70 is accomplished While the shell member 29 is de 

pressed bosses 114?#14 and these are Spaced lon- tached from the Shell member 28,which is now 
gitudinally and laterally of the bar so as to reg? open at its bottom,it being aSSumed that the 
ister with rows of pockets 97 in rows of packages Shell parts?28 of both assemblies 25 are in place 
@6 in the top layer of such packages. On each upon the airCraft as before described. Each 
boss 114 is 6 wear taking washer 115,Thus,78 10aded container 65 is now raised into its posl 



2,511,876 
9 

tion with the associated shell part 28 and when 
properly fitted therein the bolts 85 are inserted 
through the openings 64in the plates32?38 and 
into the openings T8 in the angle bar rings TT 
of the container 65,This secures each product 
container in position in its shell part 28so that 
Said Shell part Supports the entire weight of the 
product container. - * 

The Shell part 29 ls then applied to the as 
Sociated Shell part 28 so that the former forms 10 
a closure for the latter,after which the strip 
Sections 30 are applied,The aircraft with the 
Ioadedassemblies25-25attachedtheretoisready 
to make its fight into the higher atmosphere to 
SOme predetermined destination, 
The aircraft may now take off for flight to 

Said destination and in said fight risesto a high 
altitude where low temperature air prevails, 
The operator in the cabin,from suitable instru 
ments therein,which visually indicate the tem 
perature of air in the assemblies 25—25,may now 
Start the motor 55in each assembly to drive the 
aSS0ciated turbo compressor 5T. This builds up 
8 preSSure in the compartment 56 of each as 
sembly,suficient to cause the valve 84 of the 
associated container 65to open inwardly thereof 
and leave its Seat 83 so that the air enters said 
container 65 and circulates through the vari 
Ous Spaces between the packages86therein?The 
preSSure in each container 65 now builds up to 
One Which Causes the valve 8 thereoft01eave its 
Seat 80 and move to open positionso that the air 
paSSes through the duct as provided by the parts 
44—44a to enter the front or advancing end 45 
of the associated assembly 25, 
By reaSOn of the rounded front end 45 of the 

aSSembly 25,the moving air in said front end is 
reVersed in direction to foliow the contour of the 
adjacent portions of the shell parts 28—29 to 
paSS SuCcessively through openings 49?49 in the 
plate parts 31?31a to 38?38a inclusive and then 
into the front end of the annular passage 51 and 
out the rear end thereof into the space 53 be 
tween the pairs of plate parts 39—39a and ?0? 
40a reSpectively. The air then enters the turbo 
compressor for recirculation in the path men 
tioned. This path is indicated by the arrows ap 
pearing in Fig,1? 
In the paSSage or movement of the air through 

the container 65 and about and between the 
packages 86 therein,it absorbs heat units from 
the products in Said packages. As the air in its 
rearward movement contacts the internal Sur? 
face of the cold metallic skin of the shell parts 
28?29,Said skin absorbs said heat units and 
dissipates them to the cold air Surrounding each 
assembly 25 as a Whole? 
As before explained,the air within the as 

sembly 25 is adapted to be circulated by means 
of the turbo-compressor 5T.,As the plane as 
cends above the earth's surface.the pressure, 
temperature and density of the atiaospheric air 

Therefore,if the Same number of ? deCreaSe? - 

pounds of air are to be circulated within the 
assembiy 25,(assuming the atmosphere within 
the assembly to be substantially equalized with 
the external atmosphere) in orderto extract 
the same number of B. t. u's per unit oftimé,a 
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65 

much greater number of cubic feet must be cir?? 
culated,The characteristics of the turbo-Com 
pressor are such that a constant resistance pres? 
Sure and Weight of air may be delivered by in? 
creasing the speed and thus the volume. The 
motor 55,for driving the turbo-compressor,is of 
thetype that will automatically increase in Speed 

70 

75 

10 
as the air density decreases,thereby maintain 
ing the desired requirements. 
The power for the variable speed motor 55, 

for driving the turbo-compressor,is derived from 
a Source in the fuselage 100 of the carrying air 
Craft and it is under control of the pilot in the 
Cabin 102. - 

It is obvious that the final distribution of the 
frozen food products by aircraft may be im 
practical,due to short hauls from the concentra 
tion point,door to door delivery,etc. However, 
the product containers 65areso constructedthat 
they may be moved as necessary by land or by 
Water vehicles. Also,to maintain an adequate 
Supply of such containers at the originating 
points of fresh products,they may,if desired,be 
Shipped by highway or railway vehicles from the 
unloading point to the points of origin,This 
practice probably would be followed where no 
return Ioad is available,as speed would not then 
be a factor and no processing of the product 
Would take place. 
ASSume,therefore,that after the loaded pro 

duct containers have been unloaded from the as 
Semblies 25 of the carrying aircraft,it might be 
necessary to move such loaded containers to a 
point remote from anairplane landingfield depot 
and reachable by a land wehicle Such as a rail 
road Car. As the containers 65?65 are of such 
size that they cannot be conveniently.1oaded in 
a conventional refrigerator car and as railroads 
at the preSent time do not have an adequate 
number of mechanically refrigerated cars cap 
able of maintaining a temperature approximat 
ing zero F.,a number of Such loaded containers 
65(preferably four) may be placed upon a flat 
car 125 as appears in Figs,16 and 17. Prefer 
ably such containers are disposed in side-by 
side pairs at the ends of the car So that the pairs 
of containers are spaced apart at the middle of 
the car,thus carrying four containers on a single 
fiat car. 
In order to provide the necessary refrigeration 

to maintain the already frozen product in proper 
condition,a,small refrigerating unit is provided 
and so positioned as to refrigerate all four Con 
tainers. Each two Containers in longitudinal 
alignment on the car are connected by inSulated 
ducts 12T,the ends of whichfit over and embrace 
the tubular extensions 75 and T6 respectively of 
the containers. 
A flanged,heat insulated end or cover plate 

128,havingsemicircular ends and fitting the end 
extensions 15?15,76?16 at the reSpective ends 
of the car,are applied to container extensions so 
as to form a connecting duct therebetWeen,as 
apparent from Fig,17. Thus the cover plates 
?28 and the ducts 12T Complete a recirculatory 
path through the four containerS. 
A mechanical refrigerating unit,operated by 

aninternal combustion engine,not shown,ispro 
* vided,It is associated with the duct 12T so asto 
operate a blower 126 for movingair overthe cool 
ing coils of the refrigerating unit and for Circu? 
1ating it through the complete Circulatory path 
provided for the four containers,as before de 
scribed,Thus,the desired temperature is main? 
tained and the products in the packages reach 
the Ultimate consumer in g00d condition and 
without a rehandling from one form of trans 
portation to another. 

It is pointed out that since the products being 
handled are already in a frozen state when the 
containers 65?65areloadeduponthe car 125,the 
?efrigeraingunits 126 need only supply the heat 
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1osses through the insulated sides,ends,top and 
bottom of the container? 
frigerating unit of the order usedforrefrigerating 
highway trucks will serve the purpose. By this 
system ordinary freight cars may be used and the 
necessity of building expensive refrigerator cars 
aVoided? 
The refrigerating means and power source are 

illustrated schematically in Fig?20. Therein 150 
is an internal combustion engine,151 a com 
pressor,152 the condensing coil and 153 the 
cooling coil in the path of the discharge from 
the blower 126. The engine 150 through pulleys 
(54 and 155 and connecting belt 156 drives the 
compressor 151. The rotor of the blower 126 is 
driven from the engine 150 through Shaft 157, 
pulley 158 thereon,pulley 159 on engine shaft 
and connectingbelt 160. 
In returning empty containers 65to a point of 

reloading,they may be shipped by flat car 125. 
In Figs?18 and 19 I have Shown One arrangement 
wherein nine of Suchempty containers are loaded 
on a flat car for Shipment. They are arranged 
intwolayers,with Six containersinthe first1ayer 
and threeinthe Secondone? - 

It is believed that the foregoing description will 
enable those Skilled in the art,to which this in 
vention relates,to appreciate the many advan 
tages thereof However,as by way ofillustration 
and not by way of limitation,Some of the out 
Standing advantages may be Summarized as fol 
1OWS: 
1?The invention makes possible the profitable 

Carrying of cargo by commercial airways because 
the product can be processed en route. 
2,Apparatus for the practice of the invention 

can be used in connection with existing type of 
aircraft. 

3. Provides a great flexibility in the operation 
of airplanes. ThoSe used for passengers can be 
converted to cargo shipsor vice versa,ortomixed 
carriers quickly andeasily. 
4,Greatlyreduces dehydrationlosses. 
5. Provides methods and means whereby air 

planes can be very quickly loaded or unloaded of 
their full cargo. 

6. Reduces to a minimum the necessary han 
ding of the product betWeen producer and con 
Sumer? 

7. Provides for flexibility of interchange be 
tweenairways,hlghwaySandrailways. 

8. Provides for high load ratio between prod? 
uCt and Carryingmeans. 

9. Provides eficient means for the prevention 
of Shifting ofthe cargo. 

10. Provides packaging meansespeciallyadapt 
ed for use in refrigerating the product, 
While,in describing the invention,I have re 

ferred in detail to the form,arrangement and 
COnstruction of the parts involved,the same isto 
be considered onlyintheillustrative Sense So that 
I do not wish to be limited thereto except as may 
be Specifically Set forth in the appended claims. 

I claimasmyinvention: 
1,In a refrigerating apparatus,the combina 

tion of a vehicle,a plurality of containers posi 
tioned on the vehicle inspaced relation,said con 

Thus a portable re? 
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tainers being formed to permit the passage of, 
refrigerated air therethrough,conduit means 
Connecting Said containers,meansfor refrigerat? 
ingthe alrand meansfor circulatingtherefriger 
atedair throughSaid containers. 
2,In combination with a vehicle,a plurality 

of heat insulated containers having openings 
therein for the circulation of refrigerating air 
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therethrough.carried by sald vehigle,condut 
means extending between sald containers Bnd 
Serving to connect the openings thereof,and 
means for refrigerating air and for circulating 
?he refrigerated air through Said conduit means 
andinto Said containers. 

3. In a refrigerating apparatus,a vehicle,a 
plurality of containers arranged in spaced rela 
tion on the vehicle,and each formed for the 
passage of refrigerated air therethrough,conduit 
means connecting Said containers,means for re 
frigerating said air,and means for circulating 
saidrefrigeratedairthrough sald containers and 
Said conduit means? 

4. In a refrigerating apparatus,a vehicle,a 
plurality of containers arranged in spaced rela 
tion on the vehicle,and each formed for the 
paSSage of refrigerated air therethrough,condult 
means connecting Said containers,means in a 
part of Said conduit meansfor refrigerating said 
air,and means for circulating Said air through 
said containers and Said condult means respec 
tively. - 

5. In a refrigerating apparatus,a Vehicle,8 
plurality of containers arranged in spaced rela 
tion on the vehicle and each formed for the pas 
sage of refrigerated air therethrough, conduit 
means connecting Said containers,and means in 
a part of said conduit means for refrigerating 
and circulating Said alr through Sald containers 
and Said condult means, 

6. In a refrigerating apparatus,a vehicle,8 
plurality of containers arranged in spaced rela 
tion on the vehicle,and each having an lnlet and 
an outlet for the paSSage of refrigerated Bir 
therethrough,conduit means connecting the in 
1et of one container to the outlet of another con 
tainerand coactingwith Said contalners in form 
ing a closed circulatory system for Said refriger 
ated air, means for refrigerating Said air,and 
meansfor circulatingtherefrigeratedairthrough 
Said System? 

7. In a refrigerating apparatus,a vehicle,8 
plurality of contalners arranged ln Spaced rela 
tion on the vehicle and each having an inlet and 
an outlet for the passage of refrigerated air 
therethrough,conduit means connectingthe inlet 
of one container to the outlet of another con 
tainer and coacting therewith informing a closed 
circulatory System for said refrigerated air,and 
means in a part of Said conduit means for refrig 
erating air and for circulating lt through said 
System? 

8. In a refrigerating apparatus,a vehicle,a 
container mounted thereon and having an inlet 
and an outlet for the paSSage of refrigerated air 
therethrough,unitary means for refrigerating 
and circulating Said air and which means ls 
adapted to be detachably connected to Said inlet 
opening,and Self-closing valve means positioned 
at Said inlet and Said outlet respectively,both of 
Said Self-closing valve means being movable to 
Open position under the action of Said medium 
When in Circulation? 

9. In a refrigerating apparatus,a vehicle,8 
plurality of containers mounted thereon,and 
each having an inlet and an outlet for the pas 
Sage of refrigerated air therethrough,tubular 
projections associated with theinlet and the out 
1et of each container,conduit means detachably 
connected to the tubular projection associated 
with the inlet of one container to the tubular 
projection aSSociated with the outlet of another 
gontainer,means for refrigerating said air,and 
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means for circulating sald atr through sald Gon 
tainer and s&id condults? 

10. In combination,8 vehicle,& plurality of 
heat insulated containers carried thereby and 
each having an inlet and an outlet for the pa8 
sage therethrough of refrigerated alr,condult 
means detachably connecting the inlet of one 
container with the outlet of another contalner, 
and means in a part of 8&id conduit mean& for 
refrigeratingand clrculating8&ldalrthrough sald 
containers and sald conduit means? 

11. In comblnaton,a wehicle,8 pluralty of 
heat insulated containers carried thereby and 
each having an inlet and an outlet for the pas 
sage therethrough of refrigerated air, condult 
means adapted to detachably connect the inlet 
of one container with the outlet of anOther con 
tainer,means in a part of 8aid conduit means 
for refrigerating and clrculatingsald air through 
8aid containers and said condult means,and 
valve means positioned at the inlet and the out 
let of each container,88id walve8 being formed 
to open when sald circulation ls established 
through 88id containers and conduit means and 
belng formed to close When said clrculation i8 
discontdnued. 

12. In combination,a wehicle,a pluralty of 
side by side sets of heat insulated containers 
carried by and extending iongitudinaly of the 
wehicle,e8ch container having an inlet and an 
outlet at opposite ends for the passage there 
through of refrlgerated air,conduit means con 
necting the inlet of one contalner and the out 
1et of the adjacent container in one set,other 
condult means connecting the outlet of the con 
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tainer at each end of each set with the inlet of 
the container at each end of the other set to 
prowide a closed circulating system therethrough, 
and means in a part of one of Said condult means 
for refrigerating and for circulating 8aid air 
through the System asprovided bythe containers 
of both Sets and the connecting conduit means. 

13. In transport refrigerating apparatus,the 
combination of a vehicie,a product container re 
moyably mounted on the wehicle and hawing ex 
terior insulated Walls,sald contalner having an 
end opening for the admission of a refrigerating 
air inwardly of the exterior insulated walls,8 
refrigerating unit carried by the wehicle and de 
tachably connected to 8aid container and posl 
tioned to supply a refrigerated air through said 
opening,and means for closing 8aid Opening 
whensald refrigerating unit i8removed from the 
container. 

HARRY W. PROTZELLER? 

REFEEENcEs CITED 
The folowing references 8re of record in the 

fie of this patent: 
UNTTED 8TATE8 PATENT8 

Number Name Date 
480718 Fnnis ------------ Aug?16,1892 

2.075.042 Knerr ------------ Mar.30,1937 
2.162.213 Conn-------------- June 13,1939 
2203.406 Dempsey,Jr.????---- June 4,1940 
2.218.632 Balrd -------------- Oct.22,1940 
2.293.316 Stebblns ---------- Aug?18,1942 
2.310A20 Graham ------------ Feb.9,1943 


