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UNITED STATES PATENT OFFICE 

2,325,371 

Leonard F. Clerc, Chicago, I. 
Applieation August 23, 1941, Serial No. 408,024 

16 Claims. (CI. 62-91.5) 
This invention relates to refrigerated contain 

ers and particularly to containers in which frozen 
foods and other commodities may be transported 
or stored in refrigerated condition. 
An object of the invention is to provide a light 

weight, inexpensive, shipping container which 
may be readily collapsed, for return shipment 

5 

or compact inactive storage, and one which may 
be quickly set up and placed in refrigerated con 
dition for active service. - () 
Another object of the invention is the pro 

vision of a container of the character referred 
to, which is constructed with interchangeable 
members which may be readily replaced in the 
event of damage in transit. . . . 
A further object of the invention is the pro 

vision of a collapsible shipping container which 
is adapted to employ dry ice as the refrigerating 
medium, the container being so constructed and 
arranged that the sublimation of the dry ice is 
regulated and temperature control is effected. . 

It is an object of the invention to provide a 
device having self-contained refrigerating means, 
whereby less than car load lots of frozen foods 
and the like, may be shipped and stored, inde 
pendent of the usual large scale equipment here 
tofore required to be employed for such pur 
poses. . . . . . . - - - 
Another object of the invention is the provision 

of a device of the character referred to which is 
assembled from disconnected sections or panels 

bottom of the cooling 

2) 
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and held together by straps or other flexible ele 
ments, whereby varying degrees of air tightness 
may be effected between the several sections. 
Another object of the invention is the provision 3 

of a device of the character referred to which 
may be employed as a container for shipping 

- Fig. 4 is a view taken substantially on the line 
4-4 of Fig. 2. 

Fig. 5 is a view taken Substantially on the line 
5-5 of Fig. 2. 2- . . ... 

Fig. 6 is an enlarged perspective view of one 
of the side walls of the device, with parts broken 
away to illustrate details of construction. . . . 

Fig. 7 is an enlarged fragmentary detail in sec 
tion, taken Substantially on the line. 1-7 of 
Fig. 2. . . . . . 

Fig. 8 is a detailed sectional view of one of 
the felt covered controlled panels, shown on the 

compartment in Figs. 2, 3 
and 4. - - 

Fig. 9 is a modified form of device illustrated 
in Fig. 1, in which the front wall member is 
made in two sections and the front flaps of the 
top and bottom shells are hinged, so that access 
may be readily had to the interior of the device. 

Fig. 10 is a perspective view of a modified form 
of my device. . . . . . . 

Fig. 11 is a front elevation of the device illus 
trated in Fig.1, with parts broken away and 
illustrating the manner in which a portable me 
chanical refrigerating unit may be installed in 
place of dry ice as the refrigerant. 

Fig. 12 is a view similar to the view shown 
in Fig. 4, with parts broken away and illustrating 
a modified form of mechanism for controlling the 
flow of air and gas in the device. . . - 

Fig. 13 is a perspective view, with parts broken. 
away, showing another modified form of my 
device. 

perishable merchandise to a destination point, 
utilizing dry ice as the refrigerant enroute, and 
at the point of destination a portable mechani 
cal refrigerating machine can be set in to replace 
the dry ice, and the device can then be employed 
indefinitely as a storage container. 
The foregoing objects and other advantages of 

the invention will appear as the description pro 
ceeds, reference being made from time to time 
to the accompanying drawings, in which: 

Fig.1 is a perspective 
ing-my invention. 
Fig. 2 is an enlarged elevation showing the 

device illustrated in. Fig. 1, with the side re 
moved and the top and bottom shells in section. 

Fig. 3 is a vertical section taken substantially 
- - - - - , 55 on the line. 3-3 of Fig. 2. . . . . 

view of a device embody 

() 

45 

50 

Referring now more particularly to the draw 
ings, it will be understood that in the embodi 
ment herein disclosed (Figs. 1 and 2), my im 
proved shipping container is made up of side 
walls 2, end walls 3, top 14, bottom f5, top shell 
f6 and bottom shell T, all of which are con 
structed and assembled as hereinafter described. 
The shells 6 and 7 are preferably provided with 
metal reinforcing corners f6a. The side walls 2 
(Fig. 6) are preferably constructed of several 
thicknesses of heat insulating material includ 
ing an outside layer 8 of substantially hard fi 
brous material, such as fiber board or the like. 
Secured to the inside of the layer 8 by any suit 
able means, such as gluing or the like, is a second 
Section of insulating material 9 which is as-, 
Sembled in the following manner. Two U-shaped 
shells of corrugated cardboard 20 and 2i (Fig. 7) 
are arranged to telescope one another with the 
corrugations of one shell running at right angles 
to the corrugations of the second shell, to effect 
a rigid construction. The void between the shells 
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20 and 2 is preferably filled with kapok 22 or 
other effective heat insulating medium. A third 
section 23 (Fig. 6) is secured to the intermediate 
section 9 by any suitable means. The Section 
23 is fabricated and constructed in the Sane 
manner as the section 9 hereinabove described. 
In order to increase the rigidity of the side Walls, 
I provide reinforcing members 2 C, which are 
preferably formed of a corrugated fiber board, 
bent and rebent to form a plurality of tunnel i 
members as shown in Figs. 7 and 13. The tun 
nel members 2a of the section 9 are disposed 
in a vertical position, and the tunnel members 2 fa 
of the section 23 are disposed in a horizontal . . . 
position. The sides of the tunnel members 2 a. ii. 
are secured to the inside walls of the shells 2 by 
means of glue or other suitable means. The 
voids of the tunnel members 2a are filled with, 
kapok 22, or other effective heat insulating ma-. 
terial, as hereinabove described. Secured to the 24 
inside of the walls 2 and Sby means of staples 

: 24, or other suitable means, is a plurality, of 
tunnel members. 25. These tunnel, members are preferably constructed by bending and rebending 
a sheet of fiber, board as shown in Fig. 6. The 25 
tunnel members. 23 serve to reinforce the Walls 2 and 3, and serve as supports for the floor 23, 
of the cooling compartment ind the storage 
compartment 23 (Figs. 2 and 3), as is more par 
ticularly described hereinafter. . . . . 20 
The side walls 2 are also, provided on thein 

side with means 29 (Fig. 6) for supporting a re 
movable shelf 39 (Figs, 2 and 3). The mea 
29 may be in the form of individual cleats 

of fiber board, used The contacting 

a controiled, manner. 
y leaying, the seal, around, ufficientlylpose tapermit 50 

the gas, to escape when, its pressure reaches, cer tain limits. I have found that by utilizing this, simple expedient I can extend the refrigerating, 
capacities of dry ice...over, an unbelievable.length 
of time, without having, to resort to heavy and; 

omepressure control means, which would 
he purposes of asturdy, lightweightship 

as contemplated. 
arrangement and method of as 
ice enables me to take full ad xpedients. 

--- as W struction of the walls. 2; and 
3 and the manner in which they are assembled, 

and arranged, is better illustrated in this view. 
it will be seen that, the end waif 3 and the side, f2 are provided with offset.edges 32, which 

one another, and between which are posi gaskets 3i. In this view it williaiso. 

- 

60 

e 

tione the en that the outsidelayer. 8. of the end wall. 
orne. 3 extends around the 

itself, as, at 33, and is portion 33 of the lay 
indis bent, upon. 

4. The bent 
at 35, 

through which the straps, S.S. are extended. The 
str; S35 extend from the bent portion 33 of the 
frontend to the bent portion, 33 of 75. 

871 
the back end member 3, and tie the device to 
gether horizontally. The top 4 and bottom 
members 5 (Figs. 2 and 3) of the container, 
are formed in much the same manner as are the 
side walls 2 and 3 previously described. The 
top 4 and bottom 5 of the container (Fig. 2) 
are covered by means of shells 6 and 7 (Fig. 1) 
whose edges overhang the sides 2 and ends 3, 
and extend toward each other as at 37, and are 
slotted as at 38, and are provided with straps 39. 
The straps. 38, and 39 are provided with friction 
buckles 40 with which they may be tightened to 
tie the parts together in varying degrees of con 
pression. 
The sides of the cooling or dry ice compart 

ment 2 are lined with a plurality of felt covered 
removable liners & , which are constructed of the 
same material and in the same manner as the 
walls 2 and 3. The floor 26 of the cooling com 
partment 27 is supported by the tunnels 25 (Figs. 
2, 3, and 4), and is provided with cut-outs, 42, 
which communicate with the tunnels. 25. Slots 
43 are formed in the upper face of the floor. 28, 
and extend beneath the liners 4, and connect, 
the cutouts, 42 with the interior of the compart 
ment 27, so that the CO2 gas may be carried into. 
the compartment 28, through the tunnels 25. In 
order to control, the flow. of CQ2, gas from the compartment 2 to the compartment, 28, I pros 
vide a novel means which consists of two, felt, 
covered panels. 44, (Figs. 2, 3 and, 8), which, oyer 
lap one another and, which, may be extended to 
cover all or part of the slots 43 to retard, the 
escape of the CO2, gas into, the tunnels, 25. 
The shelf 35 is provided with tunnels. 45. on its 

milar to the tunnels, 25. The 
tunnels 45.1einforce: the, shelf 38, and, allow the 
upper surface. Sir ...k. 

circulation of air and CO2 gas below the cQn. 
tents of the compartment. 28. In Fig. 9 I. illus 
trate a napdified form of container in which the 
front, waii. 46 is divided as, at 47, and the fonts 
of the shells S. and 7, are hinged as at 48, 
whereby, access, may, more readily be obtained to, 
the interior. - 
In Fig.1), I illustrate a modified form of ship, 

ping, container, in which I use, as the Outer; shell, 
59, a carton made of any suitable material, and, 
which is sealed at the corners and provided with 
a permanent, botton, and hinggd flaps. 5d. The 
interior of the carton, 58.is. lined with removable. 

52 which are constructed in the manner. 
efore described, and, illustrated in Figs,.6 - 

in Eig. 1, I. iliustrate a shipping container. 
similar to the one illustrated in. Fig.1. In this 
enibodiment, however, I illustrate the use of a portable inechanical refrigerating machine. in 
plage of dry ice as the refrigerant. In Fig. 11, 
the floor 53 of the compartment,54 is constructed, 
of heat insulating material, and is set.in-position, 
and supported by the tunnels 25 as previously de 
scribed in connection with the member 2S in Fig. 
2. The floor member 53 is constructed and re 
inforced in much the same manner as the side 

3. walls previously described. In this embodiment, 
the reference character 55 indicates the housing 
for the compressor and condenser of the me 
chanical refrigerating machine, which is posi 
tioned. On the stop of the floor member. 53 and 
the reference character 56 indicates- the heat 
exchange unit of the...device, which is suspended 
beneath the floor member 53. The compressor.is. 
driven, by as Suitable electric motor. not, shown, 
which is connected by leadss 57 to an outlet: 58 
provided on the exterior, off the container . 
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'. In Fig. 12, I. illustrate a modified form of 
mechanism for controlling the flow of CO2 gas 
and air between the cooling compartment, and 
the storage compartment. In this embodiment 
the floor member 59 is supported. On the tunnels 
25 a.s. previously described. Superimposed on 
the floor member 59 is a fixed panel 60 and two 
slidable panels 6 and 62. The panels 6 and 62 
are provided with cut-outs 63, which are adapted 
to communicate with the openings in the tunnels 
25. The slidable panels 61 and 62 are joined by 
means of a link 64 which is pivoted in the center 
as at 65 and slotted at the ends as at 64a, which 
slots are adapted to engage pins 6 a. and 62a. 
The link 64 may be provided with pointers 66, 
which are adapted to co-operate with calibra 
tions 67, whereby different degrees of adjust 
ment of the panels 8 and 62 may be registered. 
The panel 60 is preferably covered with a heat 
insulating medium such as felt 6Ga. It will be 
noted that the tunnels 25 positioned at the ends 
remain open at all times, whereas the tunnels 
25 positioned along the sides may be covered 
and uncovered by means of the slidable panels 
Gi and 62, whereby the flow of CO2 gas and air. 
in the side tunnels 25 may be controlled to effect 
varying degrees of temperature in the storage 
COmpartment. ... . . . . . . 

In Fig. 13, I illustrate another modified form of 
container which may be constructed in general : 
of three nesting cartons 68, 69 and 76, each of 
which is provided with a closed bottom and sealed 
coiners. The outside carton 68 is preferably 
inade of a Substantially stronger material than 
the interior cartons 69 and 78. In some appli- 3 
cations it may be desired to have the exterior 
carton made of a fireproof material. The inter 
mediate carton 39 is preferably 1% inches smaller 
in all of its dimensions than the outside carton 
G8, and the inside carton 10 is correspondingly 
Smaller than the intermediate carton 69. 
Interposed between the walls of the carton, 68 

are reinforcing tunnel-like members II, which 
are formed as previously described. The tunnel 
like members are preferably secured to the 
outside surfaces of the walls of the carton 69 
by gluing, stapling or by other suitable means, 
pilior, to the insertion of the carton.65 into the 
carton, 68. The exterior surfaces of the walls 
of the carton 10 are likewise provided with re 
inforcing tunnel members 7 f, which are fastened 
in a similar manner. The tunnel members f. 
which are interposed between the walls of the 
cartons 68 and 69, are preferably disposed in a 
vertical position, whereas the tunnel members. 
interposed between the wallis of the cartons 69 
and 76, are preferably disposed in a horizontal 
position. This insures, a rigid construction for. 

10 

15 

20 

25 

5 

45 

50 

55 

the device. The voids between the walls of the . 
several cartons and the voids in the tunnels are: 60 
filled with any suitable heat. insulating mate 
rial 22. . . . . . 
The tunnel members 26 are secured to the in 

side faces of the wallis of the carton 70 by stapling 
or other suitable means and serve the same func 
ions as the tunnels 25 heretofore described, one 
of the functions being to support the floor 72 
of the cooling compartment 73. In all appli 
cations of my device I have found that it is pref 
erable to treat the inside surfaces of all of the 
wall layers and the reinforcing members, the 
ends of the corrugated layers and the edges 
thereof, with a Suitable moisture-proof material, 
such as marine glue, tar or asphalt. I also pre 

65 

70 

75 

fer to seal the exposed ends of all corrugated 
fiber boards - which results in the formation of 
dead air. Spaces, which serve as additional heat 
insulators for the walls. . . . . . . . . . . 
The tops of the nested cartons, just described, 

are closed by means of a top member 74 which is 
constructed in the same manner as previously 
described in connection with Figs. 1, 2 and 3. 
The outside carton 68 is provided with flaps 75 
Which may be closed in the conventional manner. 
The container as illustrated in Figs. 1, 2 and 3 

is assembled by first placing the bottom 5 in 
the bottom shell 7, and then introducing one end 
wall f3 and the side walls 2, leaving the second 
end wall 3 to be set in position after the shelf 3) 
is inserted. After the walls and the shelf 30 are 
in position, the horizontal straps 36 are made fast 
and the container is ready to be loaded with 
frozen foods or other perishable commodities. 
When the storage compartment is sufficiently 
filled, the floor 26 of the cooling compartment 
and the control panels 44 are then placed in posi 
tion on the tunnel members 25. The liners 4 are 
then set in place and the control panels are ad 
justed to the proper position to effect the desired 
temperature control in the storage compartment. 
The device is now ready for the dry ice or other 
refrigerant. When the container is charged with 
the proper amount of refrigerant, the top member. 
4 is set in position and the top shell 6 is set in 

place, the Vertical straps 39 are then made fast, 
and the device is ready for shipping. 
Having described my invention, what I claim 

and desire to secure by Letters Patent is: 
1. A refrigerating container for the shipment 

and storage of frozen foods and the like, com 
prising individual heat insulated walls arranged 
in contacting relation with one another and de 
fining a compartment adapted to hold dry ice and 
a storage compartment in communication with 
the dry ice compartment, the adjacent edges of 
the walls being separated by compressible sealing 
elements. 

2. A refrigerating container for the shipment 
and storage of frozen foods and the like, com 
prising individual heat insulated walls arranged 
in contacting relation with one another and de 
fining a compartment adapted to hold dry ice and 
a storage compartment in communication with 
the dry ice compartment, the adjacent edges of 
the walls being provided with compressible seal 
ing elements, there being means on the outside of. 
said walls for effecting varying degrees of com 
pression on said sealing elements. . . . 

3. A refrigerating container for the shipment 
and storage of frozen foods and the like, com 
prising individual heat insulated walls arranged 
in contacting relation with one another and de 
fining a compartment adapted to hold dry ice 
and a storage compartment in communication 
with the dry ice compartment, top and bottom 
cap-like members comprising end closures for 
said container, and flexible elements for holding 
the walls and cap-like members in assembled rela 
tion. . . . . . . . . . . . . . . . . . 

4. A refrigerating container for the shipment 
and storage of frozen foods and the like, Com 
prising individual heat insulated Walls arranged 
in contacting relation with one another and de 
fining a compartment adapted to hold dry ice and 
a storage compartment in communication with 
the dry ice compartment, the side walls being pro 
vided with vertically disposed, reinforcing ele 
ments which are secured to the inside thereof and 
form passageways which communicate between 
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the dry ice compartment and the storage com 
partment. . . . . . . . . . . . . . . . . . . . . 

5. A refrigerating container for the shipment 
and storage of frozen foods and the like, comprise 
ing individual heat insulated walls arranged in 
contacting relation with one another and defining 
a compartment adapted to hold dry ice - and a 
storage compartment in communication with the 
dry ice compartment, the side walls being pro 
vided with vertically disposed reinforcing elements 
which are secured to the inside thereof, and form 
passageways which communicate between the 
dry ice compartment and the storage compart 
ment, there being variable means associated with 
said passageways for controlling the openings of 

... said passageways. . . . . . . . . . . 

6. A refrigerating container for the shipment 

S 

and storage of frozen foods and the like, compris 
ing a plurality of individual heat insulated walls defining a cooling compartment in which dry ice 
may be used as a refrigerant and a storage con 
partment, the said Walls being in adjustable rela 
tion to one another by means of compressible 
sealing elements interposed between their edges, 
the walls may be regulated. . . . . 

7. A device as defined in claim 6, there being 
additional insulating means in the form of re 
movable liners for said cooling compartment, and 
reinforcing means carried on the first named in 
sulated walls for connecting the two compart 
ments, whereby air and CO2 gas derived from 
the sublimation of dry ice in said cooling con 
partment may be passed from one compartment 
to the other, . . . . . . . . 

-8. A device as defined in claim 6, there being 
additional insulating means in the form of re 
movable liners for said cooling compartment, and 
reinforcing means carried on the first named 

whereby the rate of escape of CO2 gas between 

insulated walls for connecting the two compart 
ments, whereby air and CO2 gas derived from the 
sublimation of dry, ice in said cooling compart 
ment may be passed from one compartment to the 
other, and means to control the flow of air and 
gas to and from said compartments. 

9. A shipping container comprising a plurality 
of individual heat insulated Walls held in posi 
tion by co-operating edge offsets, which prevent 
their inward displacement and a plurality of 
flexible members which prevent their outward ; 
displacement, the said container having a com 
partment adapted to carry dry ice, and a com 
partment for frozen foods or the like, and tunnel 
means between said 
transfer heat. . . . 
10.The device defined in claim 9, in which each 

of the said walls consists of an outside layer of 

compartments arranged to 

5 

43 
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comparatively hard fibrous materials and two 
layers of soft heat insulating material, each of 
said layers of heat insulating material being en 
cased in a corrugated shell, the corrugations of 
one shell being positioned at right angles with 
respect to the corrugations of the adjacent shell. 

11. The device defined in claim 9, in which each 
of the said walls consists of an outside layer of 
comparatively hard fibrous material and two 

2,325,371 
layers of soft heat insulating material, each of 
said layers of heat insulating material being ent 
cased in a corrugated shell, the corrugations of 
one shell being positioned at right angles With 
respect to the corrugations of the adjacent shell, 
the side walls of the container having a plurality 
of parallel tunnel-like members secured to the in 
side, thereof, said tunnel-like members being 
formed of a sheet of rigid material bent and re 
bent to form the tunnels. . . . . , - - - 

12, The device defined in claim 9, in which each 
of the said Walls consists of an outside layer of 
comparatively hard fibrous material and two 
layers of soft heat insulating material, each of 

5 said layers of heat insulating material being en 
cased in a corrugated shell, the corrugations of 
one shell being positioned at right angles with 
respect to the corrugations of the adjacent shell, 
the side walls of the container having a plurality 
of parallel tunnel-like-members secured to the in 
side thereof, said tunnel-like members being 
formed of a sheet of rigid material bent and re 
bent to form the tunnels, the said tunnels being 
arranged to support the bottom of the dry ice 
compartment and serve as the inter-communicat 
ing means between the compartments. 

13. The device defined in claim 9, in which each 
of the walls consists of an outsidelayer of a com 
paratively hard fibrous material and two layers 
of soft insulating material, each layer of soft in 
suilating material being encased in a corrugated 
shell, the interior of each shell being provided 
with reinforcing tunnel-like members, the tun 
nels of one shell being positioned at right angles 
with respect to the tunnels of the adjacent shell. 

l?!. A refrigerating container comprising a plu 
rality of individual, heat insulated walls defining 
a cabinet in which there is a cocling compart 
ment, in which dry ice may be used as the re 
frigerant, and a storage compartment, there being 
tunnel like reinforcing elements longitudinally 
directed and secured to the inside surfaces of the 
walls of the storage compartment, said tunnellike 
members communicating with the interior of said 
cooling compartment and said storage, compart 
ment, a shelf comprising a plurality of panels 
stipported by said tunnel like reinforcing mem 
bers, openings in said panels arranged to com 
municate with the interior of said tunnel like 
members, and means to adjust said openings with 
reference to said tunnel like members. 

15. The combination defined in clairn 14 in 
which the panels comprising the shell are longi 
titrdinally adjustable with respect to one another, 
whereby the openings in said panels may be ad 
justed with reference to said turneliike members. 

- 16. "The combination defined in clairn 14 in 
which the panels comprising the shelf are longi 

...ttidinally adjustable with respect to one an 
6. 

5 

other, whereby the 'openings in said panels may 
be 'adjusted with reference to said tunnel like 
methbers, and "a cross-bar pivoted to said panels, 
and means on said cross-bar cooperating with 
nears on one of said panels for indicating the 
degree of adjustinent of said panels. 

IEONARD F. C.L.E.R.C. 


