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This invention relates to collapsible containers formed
of relatively flexible mateérial and, more, particularly, to
such containérs having substantially cylindrical body
pOl'thIlS

Such a container was disclosed in Cunningham Patent
No. 2,930,423, The container therein described may be
formed from a single sheet of coated cord fabric merely
by forming a tube and closing off both ends by flat
clamps. When such a cortainer is pressurized, the cross-
section of the central portion approaches a circular form.

. When the container is empty, this central part collapses

into a doubly covered rectangle.

- Containers constructed according to the disclosure of
the aforementioned patent are admirably suited for the
storage of gas and liquids, as well as for their trans-
portation. However, such a container has not hereto-
fore been adapted to the storage of pulverulent materials,
such as dry powdered cement, mortar, flour or powdered
plastic, because of the difficulty of emptying the materials
therefrom. Accordingly, this invention concerns an im-
provement to. the above-mentioned Cunningham con-
tainer, and my principal -object is to improve such a
container so that it will be well suited to the storage and
transportation of pulverulent material and -will facilitate
the emptying of such material in an expeditious manner.

This fundamental object is  accomplished by providing
the container with a bladder layer having an air-permeable
fabric center ‘section which -is adapted to aerate pul-
verulenf material in contact therewith so that such mate-
rial can be easily emptied from the. container.

The bladder layer comprises a' rectangular sheet of
coated ~cord fabric attached -about its periphery to ‘the
lower wall of the container, thus.to form a chamber there-
with, - The air-permeable fabric center section is itself
attached about its periphery to the lower wall of the
container, thereby to form a second chamber.

There are means to fill the container. The container
has an opening in the upper wall thereof for-introducing
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gas under pressure -into the container. ‘There is a sec- -

ond opening through both the lower wall of the container
and the center section of the bladder layer for emptying

the container. A third opening is -provided in the lower °

wall of the container for introducing gas under pressure
into the first chamber -formed by the rectangular sheet
of coated cord fabric; thus to force pulverulent material
in contact with the bladder layer onto the center section
thereof. A fourth opening is provided through the lower
wall of the container for introducing gas under pressure
into. the chamber formed underneath the center section,
thereby to aerate pulverulent material on the center sec-
tion and assist the same out of the emptying opening.

For a better understanding of these and other char-
acteristics and advantages of the present invention, ref-
erence should be had to the following description of the
accompanying drawings relating to an embodiment there-
of, wherein,

FIG. 1 is a cross-sectional view taken Iongitudinally
through a container of the type disclosed in the afore-
mentioned Patent No. 2,930,423; ‘

FIG. 2 is a partial view taken along line 2—2 of FIG. 1
and showing the air-permeable fabric center section - of
the bladder layer;

- FIG. 3 is a transverse, cross-sectlonal view through the
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container of FIG. 1 taken on line 3—3 thereof, the pha
tom line portion showing the bladder layer in the inflat
position; and v

FIG. 4 is a cross-sectional view-taken on line 4—4
FIG. 2.

Referring to the drawings, there is shown a collapsﬂ
container 10 of the type disclosed in Patent No, 2,930,4;
Container 19 is formed of a number of layers 11 of re;
tively flexible fabric material, as, for example, coat
cord fabric, in the manner disclosed in the patent. " Cc
tainer 1@ has a substantailly cylindrical body porti
12, which by the nature of its construction is compris
of a lower wall 13 and an upper wall 14. )

As shown in the drawings, container 19 is provid
with a bladder layer 15, which is preferably formed
rubberized cord fabric and is generally of the same si
as the lower wall 13 of the container.

Positioned in the center of bladder layer 15 is an a
permeable fabric strip 16, forming  the center secti
thereof. The fabric of strip 16 preferably takes the for
of any low permeability woven fabric material and ¢
be made of cotton or other suitable fibers. The. pe
meability of the fabric should be such that under low :
pressures, e.g., approximately one-half to five pounds r
square. inch, it is possible to pass from two to twel
cubic feet of air per minute through each square foot
area, )

Bladder layer 15 is attached about ‘its periphery
the inner surface of lower wall 13 of the container
an airtight manner. This is accomplished by using rubbx
fabric hinges 17, as shown in FIGS. 3 and 4.

Fabric strip 16 is .also attached about its periphe
to lower wall 13 of the container in an airtight mann
This is also accomplished by the use of rubber-fab:
hinges 26 and 21, as shown in FIGS. 3. and 4. §
cifically, air-permeable fabric strip 16 itself is attach
about its periphery .to the rubberized cord fabric of bla
der layer 15 by rubber-fabric hinges 20; and the rubb:
ized cord fabric of bladder layer 15 is attached to low
wall 13 of the container by hlnges 21.

Ry this construction there is formed an -airtight cha
ber I, which extends circumferentially around ‘the low
wall 13 of the container, being bounded by the rubberiz
cord fabric of bladder layer 15 on the top, lower w.
13.of the container on the bottom, and by rubber-fab:
hinges 17 and 21 on the sides. The meéthod. of-attac
ment also forms a second chamber I1, as shown in FIC
3 and 4. Chamber 1 is impermeable on its bottc
surface, being bounded there by lower wall 13 of t
container, but is air-permeable on its npper surface, sin

- the same is formed by fabric strip 16.

55

60

65

70

The “collapsible container thus equippéd is provxd
with a number of opeénings and fittings therein for prog
operation.. There is a filling fitting 19, which may
positioned on the upper wall 14 of the container. The
is also a general pressurizing air inlet 224 inserted in
opening 22 in the upper wall 14 of the container. - Air
other gas under- pressure is introduced into the contair
through opemng 22 to make the container rigid pri
to-the emptying opPraflon

A second opening 23 is pos1t10ned in the lower w
13 of the container. A fitting 234 is provided in ope
ing 23 and extends through both the outer wall and t
air-permeable fabric strip 16." Fitting 23a provides t
means of egress for the lading and alternatively, m
also serve as the filling means in the absence of fitting ]

A third opening 25 is also provided in lower w
13 of the container and. includes an air inlet 254. £
or: other gas under pressure introduced into chamber

-of container 1¢ through opening 25 inflates bladder lay

15 in the manner indicated by the phantom.lines in FI
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As. chamber I is.extended outwardly, pulverulent
erial in contact with the rubberized cord fabric of
Ider layer 15 is pushed onto the air-permeable fabric
) 16.

inally, a fourth opening 27. is provided in lower wall
of the container: spaced from the other openings
ein and is equipped-with a suitable air linet 27a. Air
sther gas'under pressure is introduced through open-
27 into chamber II.underneath fabric strip 18, thus
erate and fluidize the lading in contact therewith. . It
uld be understood that opening 27 extends only through
er wall 13 of the container, and, although it is. posi-
ed beneath fabric strip 16, as is opening 23 (see FIG.
it does not extend through fabric strip 16 as does
ning 23.

1 operation container 1@ is emptied of a lading of
rerulent material as follows:

he container is first inflated with air or other gas
er pressure though opening 22 in upper wall 14 there-
) a pressure approximating one-half to one pound per
are inch. This makes container 18 rigid. Fitting
is_then opened, thus to provide a means of egress
the lading. -

Jdr or other gas under pressure is then introduced-

agh inlet” 27q into chamber II in an amount suf-
nt to pass approximately two to twelve cubic feet
ir per minute per square foot through fabric strip
As the air passes through fabric strip 16, it aerates
fluidizes pulverulent material in contact therewith.
the lading exits through fitting 234, additional air or
ir gas under pressure is forced into chamber I through
t 25a, thus to cause bladder layer 15 to be extended
he manner shown by the phantom lines in FIG. 3.
§ extended, bladder layer 15 urges the lading inward-
oward fabric strip 16. As this additional material
irced onto the air-permeable fabric strip, it is aerated
‘he air or other gas passing therethrough, thus caus-
the material to flow readily through fitting 23¢ and
of the container.
n opening. 28 may also be provided at the end of
container, as shown in FIG. 1, to serve as an alternate
ns of emptying the container. . When the' container
laced on a sloping surface and aerated as above de-
sed, it may be preferable to use opening 28 -as the
ns of egress for the lading, rather than opening 23:
/hile the invention has been shown and described as
:parately-prepared  bladder layer in a container, it
1d be readily understood that the additional layer
d also be made as an integral part of lower wall 13.
s, if lower wall 13 of the container were to consist of
or more plies of rubberized cord fabric as is.con-
ional, a parting material, e.g., paper, talc, etc., could
slaced during lay-up between those rubberized cord
s which would ultimately serve as lower wall 13 of the
-ainer and the ply which would serve as bladder layer
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15. The air-permeable fabric strip 16 could then be prop-
erly positioned parallel to the longitudinal axis of the

cylindrical ‘body portion of the container, and would be .

attached to the lower wall 13 thereof in the manner shown
in FIG. 4, i.e., by the use of rubber-fabric hinges 20

and 21. In this manner. container 10 could be equipped .

with the bladder layer of the instant invention, and yet
would be of no heavier construction than ordinary con-
tainers, inasmuch as the bladder layer 15 would-also con-
stitute part of the load-bearing lower wall when-deflated.

Having - thus described my .invention, what I claim
and declare to protect by Letters Patent is:

A :collapsible -container adapted for ‘the storage. of
pulverulent material, said container being formed of rela-
tively flexible material, comprising:

a substantially cylindrical body portion having upper

and lower walls closed at their ends to form a con-
tainer;

means to fill 'said contamer,

a bladder layer comprising a rectangular sheet of
coated cord fabric -attached about.its. periphery to
said lower wall of said container thereby to form a
" first.chamber, ' 7

said sheet being generally coterminous with said
lower wall of said container,
said sheet having an air-permeable fabric center
section disposed parallel to the-axis of said
cylindrical body portion,
said center section being attached about its
periphery to said lower wall of said con-
“‘tainer thereby to form a second chamber;
ﬁrst opening ‘in said upper wall of said container
for introducing gas under pressure into said con-
tainer;

a second opening through said lower wall of said con-
tainer and said center section of said bladder layer
for emptymfr said container;

a third opening through said lower: wall of sald con-
- tainer spaced from'said second opening for - intro-

ducing gas under pressure into said first chamber

to force pulverulent material in-contact with -said
bladder layer. onto said. center section thereof;: and
a fourth opening through said lower wall of said con-
tainer spaced from said second and third-openings for
introducing  gas under pressure - into said second
chamber to aerate pulverulent material on said center
section. : :
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