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Edward F. Repking, St. Louis County, Mo., assignor to 
Crown Zellerbaeh Corporation, San Francisco, Calif., 
a corporation of Nevada 

Filed Jan. 22, 1965, Ser. No. 427,436 
7 Claims. (Cl. 229-23) 

This invention relates to large, heavy-duty, bulk con 
tainers constructed of paperboard and suitable for ship 
ping and handling loose granular materials in quantities 
of several hundred to ?ve thousand pounds per container 
unit. More particularly the invention relates to large, 
bulk containers of corrugated ?breboard having tubular 
wall structures including at least six side panels and sepa 
rate end caps which are preassembled before placement 
over the ends of the tubular wall structure to facilitate 
assembly and ?lling of the container units. 

Heretofore bulk ?breboard containers having more than 
four side panels have been of a complexity, commensurate 
with strength and durability requirements, that they were 
not reasonably adaptable to one man set-up procedures 
and often required the use of specialized machinery and 
equipment to effect the erection of the container. In 
many instances, it is necessary or desirable to provide a 
?breboard container for bulk handling and shipping of 
loose pourable materials such as granular chemicals that 
is adaptable to simple, economical set-up, handling, and 
discharging operations without the use of unduly com 
plex, specialized equipment and excessive manual labor. 

It is therefore an object of this invention to afford 
economies in ?lling, in-transit handling and unloading 
operations of bulk materials by the provision of a ?bre 
board shipping container having a tubular wall unit with 
at least six sides and separate end closures therefor which 
are preassembled and simply telescoped over the end 
margins of the wall unit to effect the container assembly. 

Another object of the invention is the provision in a 
large bulk container of a form of end closure having 
wall ?anges adapted to telescopically engage the end 
margins of the container wall unit, which wall ?anges are 
preassembled in operative relation by simple folding, 
locking engagement. 
A further object of the invention is the provision in a 

bulk container of a telescoping end closure characterized 
by a folded interlocking engagement of discrete mem 
bers affording unusual rigidity and resistance to stresses 
encountered in shipping and handling bulk quantity units 
of pourable, granular materials. 
A still further object of the invention is to provide a 

?breboard container assembly wherein separate parts 
thereof are sustained by interfolded locking engagement 
to permit adhesive connection of the parts without delay 
in the assembly procedure. 

Additional objects and advantages of the invention will 
be apparent in the following description and drawings of 
an exemplary form of the invention, wherein: 
FIGURE 1 is an exploded view in perspective of con 

tainer elements embodying the invention with the bottom 
closure assembly being partially erected; 
FIGURE 2 is a partial cross section view through line 

2—2 of FIGURE 1; 
FIGURE 3 is a perspective view similar to FIGURE 1 

with the bottom closure assembly at a further stage of 
erection just prior to the ?nal ?ange folding and the top 
closure assembly shown; 
FIGURE 4 is a perspective view of a completely 

erected container; 
FIGURE 5 is an enlarged fragmentary detail view cut 

away to show the interrelation of the tubular wall struc 
ture and end closure assembly; and 
FIGURE 6 is a fragmentary sectional view taken on 

line 6-6 of FIGURE 3. 
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The bulk container as herein dis-closed is formed from 

corrugated ?breboard or other suitable foldable material 
and comprises an even numbered group of wall panels 
foldably connected in upright tubular relation and two 
piece end closure members which may be substantially 
similar on the top and bottom ends of the container. 
The tubularly arranged wall panels, commonly termed 
sleeves, are preferably arranged in an octagonal cross 
section arrangement which approaches a cylindrical tube 
in stress resistance but avoids undue complexity in manu 
facturing which would result from a greater number of 
wall panels, although this is optional providing an even 
number of walls are maintained. Additionally, it is 
within the purview of the invention to utilize a pair of 
concentrically arranged inner and outer sleeves for very 
large containers and heavy weights of materials. 

In regard to the end closure assemblies, an end closure 
panel conforming to the cross sectional area and con 
formation of the sleeve or outer sleeve, as the case may 
be, is provided with foldably connected wall ?anges about 
the perimeter thereof. The wall ?ange arrangement pro~ 
vides alternate single and double thicknesses with exten 
sions of the single thickness ?anges con?ned between the 
double thickness ?anges to lockingly engage the ?anges in 
erected, connected together relation and in right angular 
relation to the end closure panel. The end closure assem 
blies additionally include a dual purpose locking-reinforce 
ment pad disposed in ?atwise, coextensive relation to the 
end closure panel with the free side edges thereof sub 
stantially abutting the inner faces of the single thickness 
wall ?anges and the outer one of the double thickness 
?anges. The pad is provided with recesses in alternate 
side edges adjacent the double thickness wall ?anges 
which recesses engage the end edges of the innermost one 
of the double thickness wall ?anges thereby securing the 
end closure assembly in erected condition. 

In referring particularly to the drawings, it is to ‘be 
noted that the separate parts comprising the container 
are each symmetrical in con?guration and reference nu 
merals are not applied to each of the repetitive elements, 
it being understood that like structural elements have like 
designation wherever they appear. 
FIGURE 1 discloses a tubular body or sleeve 20 and 

a bottom closure assembly 21. A top closure assembly 
is not shown as this is preferably identical to the bottom 
closure assembly 21. The sleeve 20 is preferably of 
octagonal cross section having eight wall panels 22 in 
foldably connected relation along side edges 23. They 
wall panels 22 are further de?ned by top edge 24 and bot 
tom edge 25. Two adjacent wall panels 22 will be joined 
by a conventional manufacturers joint such as a stitch 
?ap or glue ?ap, not shown. 
Also in FIGURE 1, the bottom closure assembly 21 

comprises an end cap 30 and locking-reinforcing pad 31. 
The pad 31 is cut-away to show the end cap 30 includes 
a central end closure panel 32 conforming to the end 
edges 25 of the sleeve 20. Scores 33 determine the edges 
of panel 32 and serve as the fold connection, to the alter 
nating single thickness wall ?anges 34 and double thick 
ness wall ?anges 35. The single thickness ?anges are 
determined, in addition to the edge scores 33, by the op 
posite free edges 36 and side edge scores 37. These side 
edge scores 37 further serve as the fold connection of 
the triangular extensions 38 which are provided with free 
top edges 39 recessed inwardly from the respective ?ange 
edge 36. 

Continuing with FIGURE 1, the double thickness wall 
?anges 35 include an outer ?ange 40 and inner ?ange 
41 in foldably connected relation by parallel scores 42. 
The inner ?anges 41 has a free edge 45 opposite and 
parallel to the fold connection 42 and of a diminished 
extent in comparison to said fold connection. 
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The locking-reinforcing pad 31 is substantially coexten 
sive with the end closure panel 32. Accordingly the pad 
edges 43 are disposed adjacent the edge scores 33 allow 
ing only for the scoring allowance permitting the folding 
of the wall ?anges 34 and 35 as shown in the erected por 
tions of FIGURE 1. The pad 31 includes locking re 
cesses 44 in alternating edges 43 thereof which recesses 
are aligned with the double thickness wall ?anges 35 
whereby the inner ?ange diminished edges 45 may lock 
ingly engage in the pad recesses 44 also shown in the 
erected ?ange wall portions. Also, the triangular exten 
sions 38 are disposed between the respective adjacent 
outer and inner ?anges 4041 with the recessed top edges 
39 thereof abutting the inner surface of the fold con 
nection 42 securely locking the ?anges 34 and 35 together 
and in perpendicular relation to the end closure panel 32. 
As shown by reference to FIGURES 1 and 3, the folding 
and erection of the wall ?anges 34-35 may proceed con 
secutively around the assembly and thus may be accom 
plished manually by a single workman without the use 
of any extraneous tobls or apparatus. 
As represented in FIGURE 2, the end cap 39 is con 

structed from double faced corrugated board, as well 
known in the art, comprising two facings or liners and 
an intervening corrugated member. It may also be con 
structed of equivalent foldable materials commensurate 
with the foldability requirements of the double thick 
ness wall panels 35. The locking-reinforcing pad 31 pref 
erably is die-cut from double wall board, also known, 
having three liner sheets with two corrugated mediums 
intervening the liners. It is necessary that the corruga 
tions of the end cap 30 and pad 31 are not arranged in 
parallel relation in order to assure necessary rigidity of 
the closure assembly 21 in spanning the pallet runners 
47. This may be assured by arranging the corrugations 
in the end cap 30 parallel to an opposed pair of single 
thickness ?anges 34 and the corrugations of the pad 31 
parallel to an opposed pair of edges 33 provided with 
recesses 44. Thus the relative direction of the corruga 
tions in the cap 30 and pad 31 will necessarily be biased 
and the corrugations of the cap 30 will always be biased 
to the folds 33 and 45 of the double thickness wall ?anges 
35 and thereby assure uniform folding and effective lock 
ing engagement of the closure assembly 21. ' 
A complete container is shown in FIGURE 4 including 

a bottom closure assembly 21, a like top closure assem 
bly 48 and a body or sleeve 26‘. In one commercial usage 
of the invention, the container successfully accommodates 
2,000 pounds of a ?nely powdered chemical product in 
shipping and handling. In this instance two sleeves 20 
are used, disposed concentrically one with the other, the 
inner sleeve being termed a liner. In this stage, the 
container interior dimensions include thirty-nine inches 
between parallel, opposed wall panels 22 and ?fty-eight 
and one-half inches in height. Also in this usage, the 
sleeves 20 are 350 pound test double-wall corrugated pa 
perboard, the end caps 30 350 pound test single-wall cor 
rugated board, and the pads 31 500 pound test double 
wall corrugated board. The optional pallet runners 47 
are multiple ply corrugated with vertically disposed corru 
gations and having a thickness of about two and one 
half inches. These are adhesively secured to the bottom 
surface of the bottom closure assembly 21 and are dis 
posed in a non-parallel relation to the corrugations of 
both the end closure panel 32 and the pad 31. A steel 
band 48 or the equivalent may be added to afford addi 
tional reinforcement to the bottom closure assembly 21. 
Due to the interlocking, determined disposition of the 
?anges in the erected assembly 21, this may conveniently 
be a preformed band which is formed into a determined 
circle and slipped over the ?anges 34-35 without further 
tensioning of the band before the closure assembly is 
telescoped over the end of the sleeve 20. This again lends 
itself to a one man, completely manual operation afford 
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4 
ing an economy of assembly of the container not here 
tofore realized in the bulk container art. 
FIGURE 5 shows the precise interengagement of the 

several elements of the container which combine to alford 
freedom from sifting and unusual strength qualities of 
the self-locking closure construction. In particular, the 
locking recess 44 being in the locking-reinforcing pad 31 
maintains the end cap closure panel 32 free of openings 
or lines of weakness which would contribute to possible 
sifting or failure of the end cap 39. Further the abutting 
relation of the pad edges 43 against the interior surfaces 
of the single thickness wall ?anges .34 and inner ?ange 
41 of the double thickness wall ?anges 35, insures that 
the sleeve edges 25 will rest upon the margins of the pad 
31 and interiorly of the locking recess 44 as the inner 
?ange is infolded over the respective edges 43 of the pad 
31 with the end edge 45 thereof engaged in the locking 
recess as shown in section in FIGURE 6. 
The self-locking engagement of the closure assembly 

21 ?anges 34-455 and locking-reinforcing pad 31 also 
lends itself to further strengthening the container closure 
in that adhesive may be applied intervening the pad 31 
and panel 32 and also between the interior surfaces of 
the ?anges 34 and 35 and the exterior end margins of 
the wall panels 22 without delay in the set-up procedure 
or in ?lling the container. This result is gained inas 
much as the self-locking construction sustains the con 
tainer structural elements in position until the adhesive 
sets thus avoiding the necessity of using extraneous pres 
sure forming apparatus to sustain the container during 
the adhesive setting period in the conventional manner. 

' The large, heavy duty bulk containers in accordance 
with this invention are particularly advantageous in 
packaging situations involving several hundred pounds 
net weight capacity of granular or powdery ?owable ma 
terials. Such containers may be characterized as being 
a size requiring mechanical handling means such as fork 
lift trucks, conveyors, etc. as they are beyond the reason 
able limits of manual handling. 

It is to be noted that the description herein and draw 
ings disclose a preferred embodiment of the ‘invention. 
It is apparent that numerous changes may be made in 
the construction without departing from the spirit of the 
invention, and it is therefore desired that the disclosed 
embodiment be considered as illustrative and not restric 
tive, reference being had to the appended claims to 
indicate the scope of the invention. 
What is claimed is: 
1. A bulk container comprising an upstanding tubular 

sleeve and a closure assembly disposed in telescoping 
relation over one end thereof: the tubular sleeve com 
prising a plurality of foldably connected wall panels in 
cluding ‘at least three pair of panels in respective opposed, 
parallel relation and with top and bottom edges; the 
closure assembly comprising an end cap and locking rein 
forcing pad; the end cap including a central closure panel 
coextensive with the tubular sleeve end edge conforma 
tion; a plurality of wall ?anges, corresponding in number 
to the sleeve wall panels, and hingedly connected to side 
edges of the central closure panel; the wall ?anges in 
cluding alternating single and double thickness panels; 
an extension of the single thickness ?anges ?xedly se 
sured between inner and outer plies of the double thick 
ness ?ange; the reinforcing pad being in ?atwise sub 
stantially coextensive relation to the end cap central 
closure panel and having alternate recessed edges adapted 
to receive free end edges of the double thickness ?ange 
inner ply thus securing the reinforcing panel in ?xed 
relation to the end cap central panel and the wall ?anges 
to each other and in right angular relation to the central 
closure panel. 

2. A lbulk container as in claim 1, wherein adhesive 
is applied between the inner surface of at least one wall 
?ange and the adjacent tubular sleeve wall panel whereby 
the interlocking, ?xed disposition of the closure assembly 
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wall ?anges sustain the disposition until the adhesive sets. 
3. A bulk container comprising an upstanding tubular 

sleeve and a closure assembly disposed in telescoping 
relation over one end thereof: the tubular sleeve com~ 
prising a plurality of foldably connected wall panels 
including ‘at least three pair of panels in respective op 
posed, parallel relation and with top and bottom edges; 
the closure assembly comprising an end cap and locking 
reinforcing pad; the end cap including a central closure 
panel coextensive with the tubular sleeve end edge con 
formation; a plurality of wall ?anges, corresponding in 
number to the tubular sleeve wall panels, and hingedly 
connected to side edges of the central closure panel; the 
Wall ?anges including alternating single and double thick 
ness panels, the respective double thickness panels in 
cluding inner and outer ?ange plies with said plies being 
foldably connected together along their edges opposite 
to the central closure panel connection; an extension of 
the single thickness ?anges disposed between the respec 
tive adjacent inner and outer ?ange plies with the top 
edges of the extensions abutting the fold connection there 
between; the reinforcing pad being in ?atwise, substan 
tially coextensive relation to the end cap central closure 
panel and having alternate edges provided with locking 
recesses; free end edges of the inner ?ange ply disposed 
in said locking recesses thus securing the reinforcing 
panel in ?xed relation to the end cap central panel and 
the wall ?anges to each other and in right angular relation 
to the central closure panel. 

4. A heavy duty bulk container for pourable, granular 
materials, the container being of a size and weight with 
said material to require mechanical handling means; 
the tubular sleeve comprising a plurality of foldably 
connected wall panels including at least three pair of 
panels in respective opposed, parallel relation and with 
top and bottom edges; the closure assembly comprising 
an end cap and reinforcing pad; the end cap including a 
central closure panel coextensive with the tubular sleeve 
end edge conformation; a plurality of wall ?anges, cor 
responding in number to the tubular sleeve wall panels, 
and hingedly connected to side edges of the central 
closure panel; the Wall ?anges including alternating single 
and double thickness panels, the respective double thick 
ness panels including inner and outer ?ange plies with 
said plies being foldably connected together along their 
edges opposite to the central closure panel connection; 
an extension of the single thickness ?anges disposed vbe 
tween the respective adjacent inner and outer plies With 
the top edges of the extensions abutting the fold con 
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6 
nection therebetween; the reinforcing pad being in ?at 
wise, substantially coextensive relation to the end cap 
central closure panel and having alternate edges provided 
with locking recesses; free end edges of the inner ?ange 
ply disposed in said locking recesses thus securing the 
reinforcing panel in ?xed relation to the end cap central 
panel and the wall ?anges to each other and in right 
angular relation to the central closure panel; the end cap 
‘being formed from corrugated paperboard with the cor 
rugation aligned in parallel relation to an opposed pair 
of single thickness wall panels; the reinforcing pad being 
formed from corrugated paperboard with the corruga 
tions being aligned in parallel relation to an opposed pair 
of said alternate edges provided with locking recesses, 
the corrugations of the end cap and the pad thus being 
biased in respect to each other. 

5. A heavy duty bulk container as in claim 4, wherein 
the free end edge of double thickness ?ange inner ply is 
diminished in width in respect to the said inner and outer 
ply fold connection. 

6. A heavy duty bulk container as in claim 4, wherein 
adhesive is applied between the inner surface of at least 
one wall ?ange ‘and the adjacent tubular sleeve wall panel 
whereby the interlocking, ?xed disposition of the closure 
assembly wall ?anges sustain the disposition until the ad 
hesive sets. 

7. A heavy duty bulk container as in claim 4, wherein 
a plurality of pallet runners are adhesively secured to 
the outer surface of the end cap central panel in parallel 
spaced apart relation, said pallet runners being disposed 
parallel to an opposed pair of double thickness wal-l 
?anges and the corrugations of the end cap be biased in 
respect to the pallet runners affording rigidity in span 
ning the space between said runners. 
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