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57) ABSTRACT 

A structure for transporting and storing flowable materials. 
The structure includes a silo compartment, which has a cen 
tral axis, this compartment being adapted to receive and 
discharge flowable materials when its axis is upright and being 
adapted to transport the materials when its axis is in a substan 
tially horizontal attitude. The silo compartment is made of a 
foldable sheet materialso that it can be readily placed in a col 
lapsed condition when it is not used. A supporting framework 
extends around and is operatively connected with the silo 
compartment to support the latter both with its axis upright 
and with its axis in the substantially horizontal attitude. 

5 Claims, 10 Drawing Figures 
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3,638,699 
STRUCTURE FORTRANSPORTING AND STORING 

FOWABLE MATERALS 

BACKGROUND OF THE INVENTION 

The invention relates to a structure, particularly a con 
tainerized structure, for transporting and storing flowable 
materials such as liquids or solids in a particulate condition, as 
well as materials having pasty, semiliquid conditions or liquids 
in which solids are suspended. At the present time it is conven 
tional to transport materials of this type in trucks which are 
provided with tanks which are specially designed for the par 
ticular materials which are transported. When such trucks ar 
rive at their destination, the flowable materials in the special 
truck tanks are necessarily transferred to other containers 
where the flowable materials are stored. The latter containers 
of course are not identical with the truck tanks in which the 
flowable materials are transported. 
The conventional operations of this type, in connection with 

the transporting of the materials and the storing thereof neces 
sarily requires a large technical expense, inasmuch as vehicles 
of special construction and storage sheds of special construc 
tion are essential. 

SUMMARY OF THE INVENTION 

it is accordingly a primary object of the present invention to 
provide a structure which will avoid the above drawbacks. 

in particular, it is an object of the invention to provide a 
structure which will avoid the necessity of having on hand 
vehicles of a special construction and sheds of a special con 
struction in which there are storage containers different from 
those of the vehicles. 
Thus, it is an object of the invention to provide a structure 

which can be used both during transportation and during 
Storage. 

in addition, it is an object of the invention to provide a 
structure which can be collapsed to occupy a small volume 
when the structure is in a condition of nonuse. 

in addition, it is an object of the invention to provide a 
structure which can be quickly and inexpensively manipulated 
for receiving the flowable materials, for discharging the flowa 
ble materials and for transporting the flowable materials. 
Yet another object of the invention is to provide a construc 

tion where braking forces, as well as kinetic and static forces 
are reliably absorbed. 

Furthermore, it is an object of the invention to provide a 
structure which can be used for transporting other articles 
when flowable materials are not transported. 

In particular, it is an object of the invention to provide a 
structure which can accomplish the above objects while at the 
same time being made up of simply inexpensive components 
which will operate very reliably and which will have a long, 
trouble-free operating life. 

According to the invention the structure includes a silo 
compartment means, which has a central axis, for receiving 
flowable materials and for discharging these materials when 
this central axis is upright and for transporting the flowable 
materials when the central axis is in a substantially horizontal 
attitude. A support means extends around and is operatively 
connected with the silo compartment means to support the 
atter both with its axis upright and with its axis in the substan 
tially horizontal attitude. The silo compartment means is made 
of a flexible sheet material which can be folded to place the 
compartment means in a collapsed condition of nonuse. The 
support means is in the form of a framework which is adapted 
to receive articles for transportation when the silo compart 
ment means is in its collapsed condition of nonuse. This 
framework is itself collapsible so that when empty the 
framework itself will occupy only a small volume and can be 
shipped in a relatively small space. The silo compartment 
means of the invention preferably has a cylindrical configura 
tion except for its opposed ends which are preferably tapered 
and of a substantially frustoconical configuration, so that in 
this way braking forces which act in the direction of move 

10 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

2 
ment can be absorbed. In particular, it is preferred to provide 
a construction where the silo compartment fixedly carries tugs 
which engage the supporting framework as well as loops which 
are fixed to the supporting framework, so that in this way it is 
possible for kinetic and static forces to be transferred to the 
supporting framework which extends around the flexible silo 
compartment means. When the silo compartment means is in 
its upright position it is preferably suspended from a mul 
tipartite ring which is in turn removably connected with the 
supporting framework. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention is illustrated by way of example in the accom 
panying drawings which form part of this application and in 
which: 

FIG. is a perspective, schematic illustration of one em 
bodiment of a structure according to the invention; 

FIG. 2 shows the structure in an upright position; 
FIG. 3 is a transverse section taken along line III-III of 

FIG. 2 where the structure has its central axis extending 
horizontally rather than in the upright position of FIG. 2; 

FIG. 4 is an end view schematically illustrating how the 
structure can accommodate various articles which are to be 
transported; 

Fig. 5 is a schematic illustration of the structure in an 
upright position during filling operations; 

Flo. 6 is a schematic illustration of the structure during 
transporting thereof; 

FIG. 7 is a schematic illustration of the structure when in an 
upright storing condition; 

FIG. 8 is a fragmentary schematic partly sectional elevation 
showing details of the manner in which the compartment 
means is suspended from the support means; 

FIG. 9 is a fragmentary partly sectional perspective illustra 
tion showing the manner in which loops support the compart 
ment means when it is in a horizontal attitude, and 

FIG. i0 is a fragmentary perspective illustration showing 
the manner in which lugs fix the compartment means to a floor 
of the support means. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now to FIG. 1, there is schematically illustrated 
therein a silo compartment means 2 of the invention 
suspended within and carried by a support means 1 in the form 
of a framework, made up of bars and struts, which extends 
around the silo compartment means 2 which is itself made up 
of a flexible sheet material, which may be elastic, and which 
can be folded to a collapsed condition of nonuse when the silo 
compartment means is empty. The silo compartment means 2 
has a central axis 3 which extends in an upright position (FIG. 
2) during filling and discharge of flowable materials into and 
out of the silo compartment means 2, respectively, while this 
axis 3 is in substantially horizontal attitude during transporta 
tion of the structure. The silo compartment means 2 is fixedly 
connected with a pair of longitudinally extending lugs 6 having 
the configuration of longitudinally extending fins which can be 
releasably fixed with the support means 1. Thus it will be seen 
that the support means 1, in addition to having walls in the 
form of open frameworks has a lower floor, as viewed in FIG. 
1, to which the stabilizing lugs or fins 6 may be removably con 
nected in any suitable way as by suitable screws, schematically 
indicated in FG. 3. 
As is particularly apparent from FIG. 2, the silo compart 

ment means 2 is of a cylindrical configuration except that it 
has opposed ends 5 of tapered or frustoconical configuration. 
This configuration enables the structure to absorb braking 
forces which act in the direction of movement. 

In addition to the lugs 6 the structure includes elongated tu 
bular sleeves or loops 7 which may be made also of a flexible 
material and which are operatively connected with the sup 
port means 1, in a manner described in greater detail belov, so 
as to connect the silo compartment means 2 through the loops 
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7 also to the support means 1. As a result of these loops 7 and 
the lugs 6 it is possible for kinetic and static forces to be trans 
mitted to the framework so as to be absorbed thereby. 
As is particularly apparent from FIGS. 1 and 2, the silo com 

partment means 2 is provided with an upper plug 9 which is 
removed for filling the compartment means 2 and with a lower 
plug 8 which is removed for discharging flowable material out 
of the compartment means 2. Thus, the flexible sheet material 
of the compartment can be fixed at the top and bottom ends 
thereof to relatively rigid rings which will receive the plugs 8 
and 9 which may, for example, be threaded into a fluidtight 
sealed engagement with the container means to maintain the 
latter closed when the plugs 8 and 9 are in position as well as 
to discharge and fill the container, respectively, when the 
plugs 8 and 9 are removed. If desired, these plugs 8 and 9 can 
be removably connected with the end framework portions of 
the supporting framework 1. 

In order to fix the silo compartment means 2 in the support 
means 1 in a condition where it is capable of absorbing forces 
which extend along the central axis 3, a multipartite ring 10 is 
provided. This ring 10 is preferably made of two parts (FIG. 8) 
which coact to form a complete ring surrounding the upper 
portion of the compartment means 2 in the position thereof 
shown in FIG. 2. This ring 10 is directly connected with the 
compartment 2 and through a releasable fixing structure 11 is 
releasably fixed with the uppet end portion of the supporting 
framework 1. Thus, as is schematically indicated in FIGS. 2 
and 8, elements 11 may be in the form of angle irons which 
may be releasably screwed to bars of the framework 1 and 
which are pivotally connected with lugs which are fixed to and 
extend from the parts which make up the ring 10. The sheet 
material which forms compartment 2 may have fixed thereto 
flexible sheet extensions 14 formed with eyelets 16, for exam 
ple, which receive the ring 10 so that in this way the compart 
ment means 2 may be removably suspended from the ring 10. 
As a result of this construction not only is the silo compart 
ment means 2 reliably supported buy in addition it can easily 
be removed from the supporting framework 1 and is thus 
capable of being shipped in a collapsed, folded condition of 
OS. 

In addition, the support means 1 itself is collapsible. For ex 
ample, the various open framework walls and the floor shown 
in FIG. 1 may be hingedly connected to each other so that the 
opposite end framework portions, for example, can be swung 
down to a position of nonuse after which the opposed 
sidewalls and the upper longitudinal wall shown in FIG. I can 
be collapsed to a flattened condition, whereupon the end walls 
can then be swung over the sidewalls which are in the flat 
tened condition. Of course it is also possible to provide a 
releasable connection between a pair of the sidewalls for any 
suitable matching holes in angle irons of the framework and 
bolts removably placed therein. When the sidewalls are set up 
to surround the compartment means 2, the end walls may be 
swung to their upright conditions shown in FIG. 1 and coact 
ing with the sidewalls to maintain them in their operative con 
dition extending around the container means 2. In this case 
also removable bolt-and-nut assemblies may be used to 
releasably maintain the structure in its expanded position of 
use. Therefore, it is a simple matter to ship the supporting 
framework 1 also in a collapsed condition where it occupies 
only a small volume when it is empty and thus in a condition of 
Oil Se. 

In the upright position of the structure illustrated in FIG. 2, 
the silo compartment means 2 hangs from the multipartite ring 
10 and the lugs 6 and loops 7 have no operative influence at 
this time. The filling and emptying of the compartment means 
2 takes place with the axis3 in the upright position of FIG. 2. 

In FIG. 3 there is illustrated in a more detailed manner the 
fastening of the lugs 6 to the floor of the supporting 
framework by suitable screws, as also shown in FIG. 10, as 
well as the manner in which the flexible loop or sleeve com 
ponents 7, which are fixed to the container means 2, extend 
around rods 12 (see also FIG. 9) which are fixed to the elon 
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4. 
gated upper bars 13 of the framework 1, so that in this way the 
loops 7 are suspended and hung from the supporting 
framework 1 while extending longitudinally in the direction of 
the axis 3. These rods 12 on which the loops 7 and thus the 
container means 2 are directly suspended in the position 
shown in FIG. 3 are themselves removably connected with the 
supporting framework as by being removably received in 
suitable brackets carried by the framework. 

FIG. 4 illustrates how the structure of the invention can be 
used for many different purposes, such as for transporting arti 
cles 4 which may take the form of individual smaller packages 
which can be situated within the framework 1 on the floor 
thereof. Thus, when the compartment means 2 is empty it may 
be folded to the collapsed condition indicated at the upper 
part of FIG. 4 with the compartment means maintained in this 
collapsed position through any suitable flexible bands or the 
like. This provides beneath the collapsed compartment means 
2 a free space in which piece goods 4 may be situated. Thus, 
when structure of the invention is shipped to a location where 
the compartment means 2 will receive a flowable material, the 
structure may be used to ship other articles 4 so that economic 
use can be made of the structure in travelling to and from a 
given location. 

FIG. 5 schematically illustrates the structure of the inven 
tion during filling thereof. This filling takes place with the axis 
3 in its upright position so that when the plug 9 is removed a 
flowable material can be introduced into the compartment 
means 2. Such flowable materials may take the form, for ex 
ample, of synthetic fertilizers, cement, seed goods, fuels, or 
oil. The compartment means 2 can be completely filled with 
such flowable materials, and the plug 9 is replaced after the 
filling operations are completed. 
The entire structure can then be mounted on a vehicle such 

as the truck schematically indicated in FIG. 6. In this condi 
tion the axis 3 extends substantially horizontally so that the en 
tire structure can conveniently be transported. Of course, in 
stead of an automotive truck it is possible to transport the 
structure on a railroad car or by ship. In this easy and con 
venient manner it is possible to transport the materials over 
great distances. 
When the destination is reached, the structure is set up with 

the axis 3 in its upright position so that the materials can be 
stored in the very same structure until the compartment 
means 2 is completely emptied. As is schematically indicated 
in FIG. 7 for this purpose the compartment means 2 and the 
support means 1 are set up on a suitable stand providing 
beneath the structure a space to which the flowable materials 
can be discharged upon removal of the plug 8. 
Thus, it will be seen that with the structure of the invention 

special large storage units at the place where the material is to 
be consumed, are not required, such units requiring, for exam 
pie, special storage sheds, because the structure used to trans 
port the flowable materials at the same time is used to store 
the flowable materials. When the compartment means is fully 
emptied, it is possible for the entire structure to be shipped 
back to its original location in an empty condition with the en 
tire structure collapsed to occupy only a small volume. Also, it 
is possible to provide an arrangement as shown in FIG. 4 
where other articles are transported during return of the struc 
ture of the invention. 
The primary advantages which are achieved by the struc 

ture of the invention are as follows: 
1. The materials which are transported need only be filled 

once into a container in which the materials are transported 
and stored, so that only the one filling operation is required 
until the materials are to be discharged for use. 

2. In order to bring about transportation of the materials it is 
not essential to provide a special vehicle structure having, for 
example, special tanks. No manipulations are required in con 
nection with filling or emptying of such tanks and thus a spe 
cial emptying device is not required. A conventional automo 
tive truck with a hydraulic lifting assembly will be sufficient 
for the purposes of transportation, 
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3. The setting up of the compartment means when it reaches 
its final destination takes place directly at the location where 
the materials are to be used and with the assistance of the 
hydraulic lifting assembly of the transporting truck it is possi 
ble to set the structure of the invention up in its condition of 
use in a few minutes. 

4. During emptying of the silo compartment means of the 
invention it is not possible for any bridging of solid particulate 
material within the compartment means to take place. Thus, 
in rigid containers a powdery material can form bridges during 
partial caking of the powdery material, inhibiting flow of such 
materials out of such rigid containers. However, since with the 
structure of the invention the compartment means is in the 
form of a flexible sheet structure which is preferably elastic, it 
is a simple matter to easily deform the walls of the compart 
ment means to prevent such caking and bridging of the materi 
als when the latter are in the form of a solid, particulate, 
flowable material. 

5. The structure of the invention is easily collapsed so that it 
will occupy only a small space during return of the structure 
when it is not possible to ship other articles in the manner il 
lustrated in FG, 4 and described above. 

6. The silo compartment means of the invention can easily 
be exchanged for another silo compartment means, so that dif 
ferent silio compartment means can be used for different 
materials. 

7. The weight of the entire structure is significantly less than 
steel containers of corresponding volume. 

8. The cost of the multipurpose transporting and storing 
structure of the invention is substantially less than comparable 
Steel containers. 
What is claimed is: 
i. In a structure for transporting and storing flowable 

materials, silo compartment means, having a central axis, for 
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receiving and discharging flowable materials when said axis is 
upright, said silo compartment means being composed of a 
flexibie sheet material which can be folded when the silo corn 
partment means is empty for collapsing the latter to a condi 
tion of nonuse, and support means extending around and 
operatively connected with said silo compartment means for 
supporting the latter with said central axis thereof upright, 
said support means including an outer framework extending 
around said compartment means and a multipartite ring 
removably carried by said framework and from which said 
compartment means is suspended when the axis thereof is 
upright, said compartment means having extensions extending 
up to and connected with said ring for suspending said com 
partment means therefrom. 

2. The combination of claim 1 and wherein said support 
means has, when said silo compartment means is folded in its 
collapsed condition, a substantial interior space for receiving 
articles which may be transported within said support means. 

3. The combination of claim 1 and wherein said support 
means is in the form of a framework which is collapsible to oc 
cupy a substantially small volume when in a condition of 
OSc. 

4. The combination of claim 1 and wherein said silo com 
partment means is of a cylindrical configuration and has op 
posed ends of tapered, frustoconical configuration. 

5. The combination of claim 1 and wherein said compart 
ment means and support means are transportable with said 
axis in a horizontal position and wherein lugs are fixed to said 
compartment means and engage said support means and loops 
are fixed to said compartment means and operatively con 
nected with said support means so that kinetic and static 
forces will be transmitted to said support means through said 
lugs and loops. 


