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57) ABSTRACT 

A system for transporting bulk cargo within conven 
tional freight containers which includes a disposable 
container liner adapted to be positioned within a con 
tainer or truck. The liner includes a flexible bag mem 
ber having the open end or ends closed by bulkheads. 
Openings, which are normally sealed during transport 
of the container, are provided in the rear bulkheads 
for facilitating loading and unloading of the liner. 

16 Claims, 12 Drawing Figures 
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BULK CARGO HANDLING SYSTEM 
This is a division of application Ser. No. 83,952, filed 

26 Oct. 1970, now U.S. Pat. No. 3,696,952, which is a 
continuation-in-part of application Ser. No. 21,966 
filed 23 Mar. 1970, now U.S. Pat. No. 3,610,479. 
BACKGROUND, BRIEF SUMMARY AND OBJECTS 

OF THE INVENTION 

This invention relates generally to the handling of 
bulk cargo and more particularly to a system for han 
dling bulk cargo in conventional cargo containers or 
trucks. 

In the past, problems have been encountered in load 
ing and unloading flexible bulk cargo liners positioned 
within standard freight containers. One of the major 
problems encountered in loading of such container lin 
erS is that of removing air from within the liner as mate 
rial is forced or being blown into the liner through a 
loading pipe. In addition, unloading problems have 
been experienced due to the liner collapsing and chok 
ing the discharge opening or due to the liner being 
sucked into the discharge opening when removing the 
cargo by vacuum. Unsuccessful attempts have been 
made to overcome the unloading problems by provid 
ing hooks on the bags adapted to be secured to corre 
Sponding eyes secured to the container interior walls. 

In addition, problems have been encountered in 
transferring conventional permanent type bulkheads to 
and from the containers, as well as providing storage 
for the bulkheads when not in use. Normally the con 
ventional bulkheads are of heavy metal or wood con 
struction. 
The bulk cargo handling system of the present inven 

tion avoids the undesirable characteristics of the bulk 
cargo handling systems presently available. 

Briefly, the invention utilizes a throw-away type bag 
or tube member having open ends closed by disposable 
bulkheads constructed of lightweight, relatively inex 
pensive materials for transporting bulk cargo within 
conventional freight containers. The freight containers 
may be of the type disclosed, for example, in U.S. Pat. 
Nos. 3,044,653 and 3,085,707 which are adapted to be 
transferred between land vehicles and marine vessels 
which containers are capable of being stacked in super 
posed relation upon a large seagoing vessel. 
The disposable bag may be maintained in a generally 

opened condition within a conventional container by 
adhesive provided either on the container inner walls 
or the exterior portions of the bag member. In the event 
the liner is provided with a bulkhead at each end, the 
bulkheads may be wedged conveniently between the 
container side walls for maintaining the bag in an 
opened condition. The bulkheads, which may be 
formed of heavy cardboard, are supported by the con 
tainer end walls and/or by being frictionally supported 
between the container side walls in an upright condi 
tion. Thus, the bulkheads are permitted to float or be 
displaced longitudinally of the container during loading 
and during transport of the container due to the bulk 
cargo within the liner. Therefore, load applied to the 
bulkheads by the product is transferred directly to the 
container rear doors and/or front wall. The bulk mate 
rial is loaded through an opening adjacent the top of 
the rear bulkhead. A vent opening, adapted to receive 
a vent pipe and filter therein, permits air to be dis 
charged from within the bag member as it is being filled 
with the bulk material. An opening at the base of the 
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2 
rear bulkhead, which may be sealed by the bag member 
or other suitable materials, is adapted to be pierced by 
an unloading chute or other suitable means for renov 
ing material from within the bag. The frictionally posi 
tioned bulkheads and/or adhesive retains the bag in po 
sition as the material is loaded and unloaded by vacu 
uming suction means or by mounting the container or 
truck on a tilt platform. The container may be reutil 
ized for transporting freight merely by removing the 
disposable bag and bulkheads and spraying a suitable 
adhesive solvent on adhesive areas, if any, of the inner 
container walls for removal of adhesive therefrom. 
One of the primary objects of the invention is a sys 

tem for handling freight or bulk cargo within a con 
tainer without permanent modification thereto. 
Another object of the invention is the provision of a 

liner for use in any conventional freight container 
which assures contamination-free handling of bulk 
cargo. 

Still another object of the invention is the provision 
of a means for removing air from within the container 
liner as the liner is being filled. 
One feature of the invention is the provision of a liner 

package adapted to be readily and conveniently posi 
tioned within a container in an opened condition. 
Another important feature is the provision of a sys 

tem for retaining the flexible liner bag in position dur 
ing evacuation of the bulk material from within the 
container. 
Another feature of the invention is the provision of 

a simple and inexpensive system for converting a stan 
dard freight container into a bulk cargo container. 
Other features and advantages of the invention will 

become apparent during the course of the following de 
tailed description taken in conjunction with the accom 
panying drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. is a top plan view of a conventional box-like 
container, with the top portion removed to illustrate a 
flexible cargo-receiving bag positioned therein; 

FIG. 2 is a perspective view of a container liner with 
the flexible, cargo-receiving bag having the open end 
sealed by a bulkhead or closure member; 
FIG. 3 is a fragmentary, side sectional view of the bag 

closure member illustrating the vent pipe and cargo 
loading pipe positioned therein; 
FIG. 4 is a fragmentary, top plan view with parts re 

moved, illustrating the bag, closure member, vent and 
cargo loading pipes positioned within the closure mem 
ber; 
FIG. 5 is a perspective view of the container with rear 

doors open mounted upon a tilt platform having a sup 
porting structure for the bag closure member; 
FIG. 6 is a rear perspective view of the bag member 

as it normally would be positioned within a container 
illustrating a cargo-unloading chute positioned within 
an opening in the bag closure member; 
FIG. 7 is a perspective view of a modified embodi 

ment of a container liner of the present invention illus 
trating bulkheads at each end of the bag member; 
FIG. 8 is a cross sectional view of the outermost bulk 

head of FIG. 7 having the bag member attached 
thereto. 
FIG, 9 is an enlarged view of the uppermost corner 

of the bag member and bulkhead of FIG. 8; 
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FIG. 10 is a fragmentary, sectional view of the liner 
illustrating the manner of securing the bag member to 
the bulkhead; 
FIG. 11 is an enlarged view of one corner of the liner 

of FIG. 10; and 
FIG. 12 is a perspective view of the liner package in 

cluding bulkheads and bag member before installation 
within a container. 

DETALED DESCRIPTION OF THE INVENTION 

Referring to FIGS. 1-6, reference numeral 10 desig 
nates a conventional container of the type disclosed in 
U.S. Pat. Nos. 3,044,653 and 3,085,707 having a liner 
12 positioned therein for receiving bulk cargo. The 
liner 12 includes a flexible, disposable bag member 14, 
which may be constructed of kraft paper or polyethyl 
ene, and a bulkhead 16 for closing the open end of the 
bag member. 
The bag 14 may be of a generally box-like configura 

tion, as shown by FIG. 2, which conforms generally to 
the interior dimensions of the container 10 but may 
equally well be made of a single tubular cross-section 
having a second, solid bulkhead to act as a closure for 
the opposite end of the tube as shown by FIGS. 7-12. 
The edge portions 18 adjacent the open end of the bag 
are folded over and secured to the bulkhead 16 adja 
cent the outer periphery thereof. Adhesive or other 
suitable means provides an airtight seal between the 
bulkhead 16 and the edge portions 18. In order to sup 
port and maintain the flexible bag 14 generally in the 
configuration of FIG. 2, contact adhesive 20 or other 
equivalent securing means is provided on the container 
interior walls at preselected locations. The adhesive 
areas 20 retain bag 14 in position before and during 
loading of cargo into the liner 12, and prevent the bag 
from collapsing when the cargo is evacuated from the 
liner 12. 
The bulkhead 16 includes a generally rectangular or 

square closure member 28 having spaced support or 
block members 30, which may be vertically or horizon 
tally disposed, secured thereto for transmitting the 
cargo load to the container rear doors 32 when the 
doors are in the closed position. The closure member 
28 may be constructed of heavy duty cardboard while 
blocks 30 may be of wood or cardboard construction. 
As can be observed from FIG. 4, the width of closure 
member 28 is greater than the distance between the 
container rear corner posts 26 and generally corre 
sponds to the distance between the container side walls 
for helping to retain the bulkhead 16 within the con 
tainer 10, 
A plurality of openings is provided within the bulk 

head 16 for facilitating loading and unloading of the 
cargo. A cargo loading opening 34 is provided in the 
upper portion of the bulkhead 16 for receiving a cargo 
loading pipe 36. The bulk cargo is forced or blown 
through the pipe 36 in a conventional manner as the 
pipe is displaced longitudinally of the bag member 14 
and container 10 to distribute the load evenly within 
the bag. As the liner 12 is filled through opening 34, 
means must be provided for permitting air to escape 
from within the liner. A vent opening 35 is located ad 
jacent the loading pipe opening 34 for receiving a vent 
pipe 38 which permits the discharge of air used in blow 
ing the cargo into the liner. The vent pipe 38 may be 
equipped with an appropriate filter 40 for preventing 
dust build-up in the cargo loading areas. The openings 
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4. 
34 and 35 are located well above the final product line 
within the liner 12. After loading, the openings 34 and 
35 are sealed by a heavy paper or polyethylene sheet 
42 and 44 having contact adhesive or equivalent means 
around the periphery which adheres to the bulkhead 
6. 
A heavy blower 41 and flexible pipe 39 may be con 

nected to vent pipe 38 to remove as much air as possi 
ble from the liner 12 after loading to prevent condensa 
tion of moisture onto the product, since the liner will 
not be completely filled and temperature changes dur 
ing the voyage may occur. 
The bulk cargo can be evacuated from the liner 12 

by conventional vacuuming techniques or by tilting the 
container 10. For unloading purposes, an opening 46 is 
located adjacent the base of bulkhead 16. The opening 
46, which extends substantially the full width of the 
bulkhead, is initially covered by the lower edge portion 
18 of the bag material and sealed to the bulkhead 16, 
as shown by FIGS. 2 and 3. Prior to unloading the ma 
terial, sealing opening 46 is pierced to permit material 
to be discharged therethrough. Preferably the bag ma 
terial is pierced by an unloading chute or duct 48, hav 
ing exterior dimensions corresponding substantially to 
the interior dimensions of opening 46, as the duct is 
forced through the opening, as shown by FIG. 6. When 
tilt unloading is used, the filled container 10 is mounted 
upon a platform 50 which is hinged to supports 52 by 
suitable pins 54. Fluid cylinder arrangements 56, one 
positioned on each side of platform 50, are provided to 
tilt container 10 and platform 50 about pins 54 to facili 
tate removal of cargo from the container. 
A support structure 58, including a plate 60, is pro 

vided at the rear of platform 50 for supporting the bulk 
head 16 after the container doors 32 have been opened 
before the platform is tilted to the desired angle. Thus 
as the cargo weight shifts to the bulkhead 16, the load 
is transmitted to the support structure 58 without im 
posing any significant stress to the bulkhead 16. A sup 
port structure opening 62, corresponding in size to the 
opening 46, is located in alignment with bulkhead 
opening 46 for receiving the unloading chute 48. 

In operation of the bulk cargo handling system, 
contact adhesive is sprayed at designated areas on the 
interior walls of a conventional freight container prior 
to installation of the disposable liner 12 therein. The 
liner 2 is placed within the container and the bag 14 
adhesively secured to the container interior walls, as 
shown by FIG. 1. Alternatively, the bag 14 may be pro 
vided with adhesive areas on the exterior portions 
thereof for contacting the container interior walls and 
maintaining the bag in an opened condition for receiv 
ing bulk cargo therein. The edge portions 18 of the bag 
have previously been folded over and sealed to the 
bulkhead. Note that the lowermost edge portion 18 is 
sufficiently large to cover the unloading opening 46. 
The bag may be positioned by inflating it with air 
through pipe 36 before the product is admitted through 
pipe 36. 
Pipe 38 including filter 40 is inserted within opening 

35 to vent the liner 12 as it is filled with material being 
fed through the loading pipe 36. Upon completion of 
the loading of material, pipes 36 and 38 are removed 
and the openings 34 and 35 are sealed by heavy paper 
or other suitable means. The container doors are 
closed, with the inner walls abutting blocks 30 of bulk 
head 16 to provide support for the relatively light bulk 
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head, and the container transported to the desired loca 
tion. Upon arrival at its destination, the container 10 is 
mounted upon the tiltable platform 50 with the rear 
doors opened and with the bulkhead 16 positioned 
against support structure 58 to transfer the bulk cargo 
load thereto. The unloading chute is inserted through 
support structure opening 62 and into the liner 12 by 
piercing the bag portion 18 covering bulkhead opening 
46, before the platform has been tilted to the desired 
degree. A blower 45 may be provided at the unloading 
site to blow air through flexible pipe 43 and opening 
35, after removal of the paper closure 42, to inflate the 
bag fully and to provide makeup air as the cargo is dis 
charged from the liner 12. As the bulk material is dis 
charged through the chute 48, the contact adhesive 
prevents the bag 14 from collapsing and choking the 
chute. 

If the material is unloaded from the liner 12 by vacu 
uming, rather than by tilting the container 10, the adhe 
sive holds the bag and prevents it from being sucked 
into the discharge opening 46 in bulkhead 16. 
After the material has been evacuated from the con 

tainer, the bulkhead 16 and bag member 14 are re 
moved therefrom. Any adhesive material remaining on 
the container interior walls may be sprayed with a suit 
able solvent to remove the adhesive. 
FIGS. 7-12 illustrate a modified embodiment of the 

container liner 64 incorporating two bulkheads 66, 68 
and a flexible bag or tube 70 attached between the 
bulkheads. The bulkheads 66, 68 are capable of verti 
cally supporting themselves when properly positioned 
within the extreme inside front and rear of a container. 
Each bulkhead includes a wall 72 formed of card 

board or other suitable materials having lip portions or 
members 74 extending at right angles relative thereto. 
The spacing between the lip members 74 generally cor 
responds to the spacing between the side walls of a con 
tainer in which the liner is to be installed such that the 
bulkhead can be forced or wedged between the con 
tainer side walls to maintain the bag member 70 in a 
generally opened condition as shown by FIG. 7. 
The rearward most bulkhead 66 is provided with a 

plurality of openings in the wall 72 for facilitating load 
ing and unloading of the liner 64. The uppermost por 
tions of wall 72 have openings 76 therein for loading of 
bulk cargo into the liner. The bulk cargo may be loaded 
by being forced or blown through a pipe or conduit, 
similar to pipe 36 of FIG. 3, which may be inserted into 
one of the openings 76. A suitable vent arrangement 
may be mounted within the other opening 76 to vent 
the liner to the atmosphere during loading and to re 
move air from within the liner after loading to prevent 
moisture condensation therein. The lower portions of 
the wall 72 of bulkhead 66 are provided with openings 
78 for facilitating unloading of the bulk cargo from the 
container by vacuuming techniques or by tilting the 
container. 
One or more horizontally extending supports 80 hav 

ing a length corresponding substantially to the width of 
the wall 72 may be attached thereto for transmitting 
the cargo load to the container rear doors. The lower 
edge of support 80 may be provided with a slot 84 to 
form a hand grip when installing or removing the bulk 
heads. An additional support 82, somewhat similar to 
support 80, may be positioned below support 80 and 
overlapping the openings 78. 
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Bulkhead 68 is constructed similar to the rear bulk 

head 66 with the exception of the openings and the hor 
izontally extending supports 80, 82. 
To completely seal the cargo within the liner and pre 

vent product contact with the cardboard bulkheads, a 
sheet of polyethylene or suitable material 86 conform 
ing generally to the shape of the bulkhead may be se 
cured to the inside of each bulkhead, as shown by 
FIGS. 8-1. 
The bag or tube 70, preferably formed of polyethyl 

ene, is attached to the bulkheads by adhesive or other 
fastening means. As shown by FIGS. 7, 10 and 11, side 
portions 84 of the bag member may be secured to the 
inner edges of the lips 74 and/or the inner side of wall 
72. As illustrated, the portions 84 overlap the edge por 
tions of sheet 86. The upper and lower portions 88 of 
the bag 70 extend over the edges of and are secured to 
the bulkheads. 
As shown by FIGS. 7 and 9, the portions 88 overlap 

sufficiently to close or seal the openings 76 and 78 of 
the bulkhead 66. Therefore, the openings may be 
sealed by the bag portions 88 and/or the sheet 86, the 
portions and sheet capable of being readily pierced 
when the liner is to be loaded or unloaded. 

Alternatively, the end portions of the bag member 70 
may be secured to the bulkheads by various methods. 
For example, the bag may be secured to the bulkheads 
in a manner similar to that shown by FIG. 2. This would 
necessitate sealing of openings 76, 78 by heavy paper 
or polyethylene sheet, as disclosed in FIG. 6. 
FIG. 12 illustrates a liner package before installation 

within a container. The flexible bag 70, having open 
end portions secured to the bulkheads, is positioned be 
tween the bulkheads in a folded or accordian fashion. 
Bands 90 which extend around the bulkheads retain the 
liner in package form until ready for installation within 
a container. The liner 12 of FIGS. 1-6 may be pack 
aged in a similar manner. 
Normally, the outer edge portions of the bulkheads 

frictionally engage or are wedged between the con 
tainer side walls rather than being rigidly secured 
thereto. Therefore, since the bulkheads are not secured 
to the container, a floating action or shifting movement 
of the bulkheads is permitted during loading or shifting 
of the cargo to transfer load imparted on the bulkheads 
directly to the container front wall and/or rear doors. 
While the liner 12 has been described as having one 

bulkhead and the liner 64 as having two bulkheads, it 
is to be understood that either bag member 14 or 70 
may have one or both ends closed by bulkheads. 

I claim: 
1. A liner for positioning within a conventional 

freight container having walls defining an opening nor 
mally closed by door means, and adapted for receiving, 
transporting and discharging bulk cargo comprising: an 
elongated, lightweight, flexible, bag member having at 
least one open end and having a configuration con 
forming generally to the interior length and width of a 
freight container; lightweight, flexible bulkhead means 
adjacent at least the open end of said elongated, flexi 
ble bag member; said flexible bulkhead means being 
yieldable to transmit forces applied by bulk cargo 
within the liner directly to the container door means; 
means retaining a substantial portion of said elongated 
bag to said yieldable bulkhead means for substantially 
closing said flexible bag member, said yieldable bulk 
head means defining first opening means for loading 
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bulk cargo and second opening means spaced from said 
first opening means for unloading bulk cargo; and 
means normally sealing said second opening means 
until bulk cargo is to be unloaded from the liner. 

2. A container liner for transporting bulk cargo as de 
fined in claim 1, wherein said means normally sealing 
Said Second opening means comprises a portion of said 
bag which overlaps said second opening means. 

3. A container liner for transporting bulk cargo as de 
fined in claim 1, wherein all bulkhead opening means 
are sealed by portions of said bag which overlaps said 
opening means and are secured to said bulkhead 

S. 

4. A container liner for transporting bulk cargo as de 
fined in claim 1, wherein said bulkhead means includes 
means for retaining the bulkhead in an upright position. 

5. A container liner for transporting bulk cargo as de 
fined in claim 1, wherein said first opening means in 
cludes an opening for loading bulk cargo into the liner 
and an opening for venting the liner to the atmosphere. 

6. A container liner for transporting bulk cargo as de 
fined in claim 1 wherein the flexible bag is tubular and 
both ends are closed by yieldable bulkhead means. 

7. A transportable liner package adapted to be posi 
tioned within a conventional freight container for re 
ceiving, transporting and discharging bulk cargo com 
prising: at least one lightweight, flexible, bulkhead 
means, said flexible bulkhead means defining spaced 
first and Second opening means for loading and unload 
ing bulk cargo, means sealing at least said bulk cargo 
unloading opening means, an elongated, lightweight, 
flexible bag member having at least one open end, said 
elongated bag member being folded in a collapsed con 
dition and contiguous with said bulkhead means; means 
securing said bulkhead means to said bag member at 
said open end; and means encompassing said bulkhead 
means and said bag member for retaining said liner in 
a collapsed, transportable package. 

8. A transportable liner package as defined in claim 
7, wherein said bulkhead is secured within an open end 
of said bag member, said bulkhead defining openings 
therein for facilitating loading and unloading of bulk 
cargo, and said member including portions which over 
lap and seal the openings in said bulkhead. 

9. A transportable liner package as defined in claim 
7, said flexible bulkhead means including spaced lip 
portions extending generally at right angles relative to 
said wall portion, said lip portions encompassing at 
least a portion of said collapsed bag member. 

10. A transportable liner package as defined in claim 
7, wherein a flexible bulkhead means is secured to each 
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end of said flexible, collapsed bag. 

11. A transportable liner package as defined in claim 
10, wherein each bulkhead means includes a wall por 
tion and spaced lip portions extending at right angles 
relative to said wall portions, the lip portions of said 
bulkheads being in substantially abutting relation for 
encompassing the bag member collapsed between the 
bulkheads. 

12. Apparatus for transporting bulk cargo comprising 
a container having side walls, an end wall, a bottom and 
a rear opening normally closed by at least one door, 
disposable, lightweight liner means positioned within 
said container for receiving the bulk cargo including a 
flexible, hollow bag having at least one open end and 
means for closing said open end, means for releasably 
positioning said liner between said container side walls 
for maintaining said liner in an opened condition, said 
closure means comprising a flexible, lightweight bulk 
head positioned adjacent the container door opening 
such that forces applied by the bulk cargo within the 
liner will be transmitted to the bulkhead which yields 
and engages the door to apply forces directly to the 
container door. 

13. Apparatus for transporting bulk cargo as defined 
in claim 2, wherein the width of said flexible bulkhead 
generally corresponds to the distance between said 
container side walls and is wedged there between in an 
upright condition. 

14. A container liner for transporting bulk cargo as 
defined in claim 1, wherein all bulkhead openings are 
sealed by the bag which overlaps the bulkhead and is 
secured thereto. 

15. Apparatus for transporting bulk cargo as defined 
in claim 12, wherein said bag is tubular and both ends 
are closed by flexible bulkheads. 

16. The method of loading bulk cargo within a con 
tainer having side walls, an end wall, a bottom and a 
rear opening normally closed by at least one door com 
prising the steps of, placing a disposable, lightweight, 
cargo liner including a flexible bag member having at 
least one disposable, lightweight, flexible bulkhead se 
cured thereto, within the container, placing the bag 
member in the container while positioning the flexible 
bulkhead adjacent the door openings such that the 
forces applied by the bulk cargo within the liner will be 
transmitted to the bulkhead which yields and engages 
the rear door to apply the forces directly to the con 
tainer door, and directing a predetermined amount of 
the bulk cargo into the bag member through an open 
ing in the flexible bulkhead. 

k k k k k 


