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_'This invention relates to heavy duty shipping
containers, particularly of the class known as
drumpaks comprising a multi-sided tubular hody
and a separate end closure disk fitting in one
or each end of said tubular body and supported
and/or retained therein by internal hollow ledge
sections formed by inwardly folded marginal fiaps
of the side wall panels thereof.

The principal object of the present invention is
to provide for automatically and irreversibly lJock~
ing said hollow ledge sections together at their
adjacent ends to form a continuous hollow inner
peripheral supporting and/or retaining ledge for
the end closure. Another object is to provide a
continuous hollow ledge having a cross-sectional
shape which will greatly increase the strength and
rigidity of the ledge and container. Another ob-
ject is to shape the folded ledge forming sections
with a wide base for vertical stacking and to in-
sure adequate stacking strength. These and other
objects and advantages will become apparent
hereinafter. '

According to the present invention, the side
wall panel flaps at one or both ends of the con-
tainer are progressively folded inwardly along
four spaced parallel score lines into said end of
said container to form on the inner sides of said
wall panels, hollow ledge sections of substantially
rectangular cross section with the four right
angled sides of the rectangular hollow ledge posi-
tioned, the outermost ledge panel flatwise
against the inner face of said side panels, the
‘next panel facing inwardly from said end of said
container, the third panel parallel to the side
panels and the fourth, facing outwardly perpen-
dicular to said wall panels.

The invention is applicable to containers of
various types and of square, rectangular, or polyg-
onal shape. L

The invention consists in the parts and in the
‘arrangements and combinations of parts herein-
‘after described and claimed. - In the accom-
panying drawings which form part of this specifi-
cation and wherein like numerals and like sym-
bols refer to like parts wherever they occur:

" PFig. 1 is a plan view of the blank from which -

the body of a square container is formed,

Tig. 2 is a plan view of the cut-out part of the
body blank employed in the formation of a square
or rectangular container, :

Fig. 3 is a plan view of the cut-out part of the -

body blank employed in the formation of an
octagonal container, L

" Fig. 4 is a plan view of the cut-out part of the
body blank employed in the formation of a hexag-
onal container, ' E - .
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" Pig.'5 Is-a ‘perspective view illustrating the
container formed from the blank of Fig. 2 in its
completed form with & portion removed to show
detail, SN
Tig. 6 is an enlarged detail cross sectional view
taken along the line 6—6 in Figure 5,

Figs. 7 through 11 illustrate the progressive
steps taken in folding the last marginal flap of a
hexagonal container down to its final position,
and . L

Fig. 12 is a plan view of one corner of the.con-
tainer of Fig. 5 with the panels of adjacent.sec-
tions folded inwardly along the scores 6, but noct
folded along the scores 6a, 6b, or 6c. PR

In Figs. 1, 2, 5 and 6 of the accompanying
drawings this invention is shown embodied in the
heavy duty shipping container comprising a rec-
tangular open-ended body A and an end closure
disk B fitting therein adjacent to each end thers-

.of, said tubular body and end closures being pref-

erably made of corrugated board, fibreboard, or
like material. The tubular body of the container
or carton is divided by vertical creases or. scores
| into four side wall panels 2 and is made from
g flat blank having a flap 3 at one end that over-
laps and is-permanently secured by staples 4,
tape, or other suitable means to the opposite end
of said blank at one vertical corner of said tubu-
lar container. ' : T

Tach side wall panel 2 is provided with: upper
and lower marginal flaps § that are each divided
by four spaced parallel horizontal score. lines 5,
6a, 6b, and 6c, respectively, into an inner -mar-
ginal panel 1, an inner intermediate panel 8, an
outer intermediate panel 9, and an outer mar-
ginal panel 1. As shown in Fig. 1, a hexagonal
shaped notch 11 is formed in each end of each'of
the upper and lower marginal flaps § of .each
side wall panel 2. One side of each hexagonal-
shaped notch |1 extends from the score line 6 to
the score line 6a, thereby. providing -the inner
marginal panel 1T with an oblique-angled end 12,
and the other side of said notch extends from the
score line 6 to the score line 6e¢; thereby provid-
ing the outer intermediate panel 9 with an ob-
lique-angled end I3, . The inner intermediate
panel 8 and the outer marginal panel {0 dre pro-
vided with square or right-angled ends 14 and. 5.
respectively. : . R F

The flaps 5 at 'each end ¢f the tubular body A
of the container are each bent progressively in-
wardly-into said end along the score lines 6e, 60,
6a and 6 to form a hollow horizontally disposed
ledge section C of substantially square ecross-
section on the inside face of the side wall panel
2 which carries said flap..” In this folded ledge
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forming position of each flap §, the panels 71, 8,
8 and 18 thereof form the right angularly dis-
posed sides of the rib section C. As shown in
.the drawings, the ledge section C is positioned
with the panel 10 seated flatwise against the
corresponding side wall panel 2 of the container,
with the panel 9 disposed horizontally or extend-
ing normal-to-said side wall panel and facing in-
wardly away from the adjacent end of said con-
tainer, with the panel 8 parallel to the side ¢f
said wall panel, and with the horizontal panel -7
facing outwardly toward said end. The vertical
panel 1§ of the hollow right-angled square ledge
section C is positioned with ifs upper edge snugly
seated in the vertex of the right angle formed by
the horizontal panel 7 of said ledge seetion and
the corresponding side wall panel 2 of the con~
tainer. ) .

All of the ends of the panels of the upper and
lower marginal flaps B: which- extend from the
- side wall:panel 2-and which form the hexagonal~
shaped notch: I{ are disposed abt am angle that
will bring said ends into conterminous endwise
gbutfing relation when said flaps are folded to
final -relation. - By this arrangement the ledge
sections C are rigidly ‘and irreversibly wedge
locked in end to end relation in the end of the
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tubular body A of the carton-to form therein a .

continuous internal peripheral ledge of hollow
square cross-=section.

- Figure 12 is a plan view whieh illustrates the
hovel shape of the ledge panels required to form
the wedge locking of the sections into a‘eontinu-
ous ledge. In the drawing the adjacent ledge
panels T only are shown in their final. position,
thre panels’ 8, 8-and: £0-and corresponding pansls
8. 9wand {0 of the adjacent section” being ex-
tended-flatwise to iHustrate the overlap on either
slde of the 45° diagonal lne 16 bisecting the cor-
ner- of the container. The overlap of adjacent
panels: 8; 8 and (0 to the right and to- the left
of the-diagonal indicates the. amount. of board
each of these corresponding panels requires. to
provide: endwise: abutment of each panel with
its: corresponiding panel of the adjacent sections
‘when thepanels-are-folded into final position as
‘described: for irreversibly wedge loeking each: sec~
tion into a continuous ledge.

... The ubper and lower end closure disks-B-snugly
fit: within. the: tubular body A of the-container
Anwardly of the continuous§ hollow right-angled
ledges at said ends, the lowermoest end closure
disk seating . on the horizontal panel 8 of the
lower letige, while-the uppermest end closure disk
isi.supported. on. the contents of the container
with its:marginal portion overlapped by and re-
tained: flatwise against the horizontal panel 9
of ‘ther uppermost ledge..
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Inc forming the continhuocus: internal. periph-

eral ‘hollow square ledge in. oneé end of the tu-
. bular body prior to the insertion of the first clo-
sure disk into said: body, the margndl flap 5 of
the. side wall panel: is- prograssively pre-folded

60

along its-score lines 6¢, §b, 6a, and §, and then .

- folded inwardly on the score line-6 into:the tu-
bulax ‘bady as- far ds possible, therr curled. in-
wardly and upwardly-to the: said side wall to its
final. position. The remaining flaps are then
folded: in- the same manner: to complete the hol-

" lew peripheral square supporting ledge.

In forming: the continvous internal peripheral
hollow- square ledge:in the other end of the tu-
bular body A of the container; after contents are
in place, one marginal flap-5 at said end is first
progressively folded along the score lines 6¢, 60,

65

70

75

and fa to form the hollow right-angled square
ledge section, after which said flap is folded along
the score line § to bring said section into its final
position in the end of the container. The next
adjacent flap 5 is then progressively folded along
its score lines 6¢, 8b, and 6a thereof to form a
hollow. right-angled triangle of the: said flap
with thie outer marginal panel |8 positioned fiat-
wise against the inner marginal panel 8 and then
the said outer marginal panel 1§ and intermedi-

ate panels 8 and 9 are folded inwardly thence

upwardly until panel 10 is in its final position
against the side wall panel 2. 'This facilitates
the. final-step of folding the said dap § inwardly
along its score line § to cause the ledge section
panels 8, 9, and {6 thereof to snap or spring
over-the adjacent end of the finally positioned
first ledge section with the .end of each panel
of the hollow square ledge in conterminous end-
wise abuttlng relation with:the corresponding
end of the adjacent. hollow ledge paiiel. The
remaining. flaps are foldéd and snapped irito
final position.in a-similar mantier. The last flap,
however, when folded along the score lines 6¢,
65, and. Ga to form. the. squate rib section, over-
laps the ends of the adjicent finally positioned
ledge sections at opposite eiids thereof, and this
last ledge section when folded inwardly at score
line 6 into ifs final position snaps over the ends
of the finally positioried ledge section at op-
posite ends thereof, thiis compléting the continu=
ous-internial peripheral hollow square ledge arid
irreversibly locking all of the ledge forming sec-
tions' together as a result of the abutting joints
between the ends of the panels 7, &, 9, and {8 of
the adjacent rib sections.

The ledge panels T.and 9 are actually inner
and outer panels and are in substantially parallel

spaced rélationship with each other. The panels

8 actually define the opening in the container

“end. The panels 18 are in substantially parallel

relationship with the panels 8 and these-panels
{0 are in face contacting relation to the adja-
cent side wall body panel 2. Thus, the ¢onibinied
panels T, 8, 8 and. 10 actually are rectangular-in
cross section and form the hollow ledge sections
which,. when properly disposed: and -arranged
with respect to each other, form a continuous in-
folded ledge at the ends of the container: o
-In the illustrations. shown in Figs. 7 to 11, in-
clusive, the tubular body of the carton is of polyg-
onal shape and the six side wall panels £g have
upper.and.lower marginal flaps 5« that are simi-
lar to, and are progressively folded along score
lines 6¢, 6b, 6a, and 6 in the same manner as the
marginal flaps. § of the hereinbefore described
four-sided carton to form hollow square ledge
forming ribs C of the same cross-sectional shape
as: the ledge forming ribs C of the four-sided
carton. In. this six-sided .carton construction,
the hexagon-shaped nofches. 1la with the ends
of the flaps: a, have their sides disposed at the
particular angles required to. provide the panels
7 with oblique~angled ends 12¢, the panels 8 with
right-angled ends, and the panels 9 with. ob-
lique-angled ends 13, so that the ends of the
panels T of adjacent ledge forming sections C
and the ends of the panels.8, 9 and 10 are. brought
into conterminous endwise abutting relation to
form: wedge joints which lock the ledge sectioiis
together in the form of a continucus. interhal
ledge of hollow square cross-section.. .
Within the limits of the tensile strength. of
the bendable material of which the.confaizier is.
constructed, increased weight of loading more ef-
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‘fectually ititerlocks the hollow ledge sectxons into

‘& eontinuous irreversible support and/or retainer'

‘for the end closures of the container. - -

' The described square ledge section results from
‘a specific spacing of the score lines on the mar-
ginal flaps along which the flaps are progres-
sively folded. The scores 6, 6a, 6D, and 6c are
spaced apart in the ratio of approximately
1.000 : 1.000 : 1.102: 1.102, respectively measured
on their median planes. As an example of the
practical application of the scoring principle, on
receptacles of a diameter up to the order of 15",

constructed of paperboard about ¥5’’ in thickness, .

the width of the panel T may be 1%/, the width

of panel 8 may be 1%’’, the width of panel 9 may -

be 114’’, and the width of panel {0 may be 1-14"°,
> The mechanical interlocking feature of the
ledge sections results from the novel angular con-
struction of the scored marginal flaps.. Each
fold of the flaps is slotted or slit and cut out in
such manner that when the flap is folded into its
ultimate position with respect to the side wall
panel, the plane of the end of each side of each
square hollow ledge section thus formed will be
in counterminous end abutment with the corre-
sponding side of the continuous ledge section.
The angular cut-outs and slots or slits in the
marginal flaps are constant for all square, hex-
agonal or all polygonal type receptacles regard-

less of variations in diameter or size of said wall <

panels within each class. The novel geometric
design of the cut-outs is arrived at by (1) slot-
ting or slitting the marginal flaps vertically
along the median plane of the side wall score
line | to the Inter-section of the median plane
of flap score 6c, (2) determining the angle of
the cutting line which is to extend from the flap
score 6 to the flap score 6a. This angle is de-
rived from the formula—
o
180"—-5»6 0
g =cutting angle

in which N is the number of side walls of the re-
ceptacle. This cut is carried from each side of
the intersection of the median planes of the ver-
tical side wall score | and the flap score 6, thence
to the median plane of the flap score §a, then
perpendicular to the score line 6a to the score
line 6b, and thence to the median line of the flap
score 6a, then perpendicular to the score line 6a
to the score line 6b, and thence to the inter-
sectionof the median planes of the flap score 6c
and the boundary lines of the vertical slot f.

This cut-out with the corresponding reversed

cut-out of the contiguous flap invariably forms
the hexagonal shape irrespective of the number
of sides of the receptacle. To illustrate, the cut-
ting line for a square or rectangular receptacle
will be

o]
180°— 30

2

=45°

For a hexagonal shaped receptacle, the cutting
line will be
180°—360°

e =60°

2

This geometric cut-out design results in the
conterminous end abutment of each fold of
each marginal flap with the corresponding fold
of the contiguous marginal flap when said flaps
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are folded into their final’ posit1on, a.nd is an es-

sential feature of the invention.” :
The novelty, therefore, of the' 1nvention com-

prises the construction, shape and assembly of
‘the folds or pariels of the marginal flaps of the
container, which in their ultimate position form

a continuous hollow rib of rectangular cross-sec~

‘tion in combination and in cooperation with the

design of cut-outs and slots or slits in said flaps
whereby upon folding each rib section into its-de-

‘seribed form, it rests upon and overlaps the two
‘adjacent folded flaps and may be snapped into

its final place, completing the continuous hollow

‘supporting peripheral rib, the overlapping por-

tions automatically forming irreversible wedge
locks; securing all: of said rib elements securely
in place. = -

The herembefore descnbed container construc-
tion has several important advantages. It pro-
vides a strong and durable pilferproof and sub-
stantially siftproof container of simple and eco-
nomical construction for packaging a wide vari-
ety of materials or articles. The body flaps may

" be quickly and easily folded and automatically

and irreversibly wedge-locked together to form
strong and rigid continuous hollow end closure
retaining and/or supporting ledges for the end
closure disks. The hollow rectangular cross-sec-
tional shape of the ledges provides a wide base
for stacking and greatly increases the strength
and rigidity thereof, and the beveled ends of ad-
jacent end and intermediate panels of the square
folded ledge forming flaps match together per-
fectly along lines bisecting the angle of junction
thereof to form wedge locked joints which pre-
vent the flaps from being unfolded without de-
stroying or damaging them.

The invention is applicable to containers of
square, rectangular, triangular or polygonal
shape merely by varying the angularity of the
sides of the hexagon-shaped notches in the ends
of the ledge forming flaps in accordance with the
formula hereinbefore described. The size of the
hollow rectangular cross-section of the ledges
may be varied by varying the width and score
line spacing of the ledge forming flaps according
to the ratios hereinbefore described. The angu-
larity of the sides of the hexagon-shaped notches
remains constant for a container having a given
number of sides regardless of the diameter of
the container.

If desired, the top and bottom closure of the
container may be glued to the hollow inner pe-
ripheral supporting ledge to provide a completely
siftproof package. The outer marginal panel
i0 may also be glued to the side wall panel if
desired. The top and bottom eclosures may be
made of wood, metal or other suitable material
to provide increased strength where required and
desired.

What I claim is:

A shipping container comprising a tubular body
having a plurality of connected-together side wall
panels, an extension of each panel constituting
a similar hollow ledge section consisting of four
substantially similar connected-together panels,
an outer panel extending substantially at a right
angle inwardly from the end of each side wall
panel, an opening defining panel directly con-
nected to the right angularly extending panel and

-disposed in spaced parallel relationship to each

side wall panel, an inner panel directly con-
nected to each opening defining panel and dis-
posed in spaced parallel relationship to the right
angularly extending panel, a free end panel con-
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nected directly to the:inner panel-and-in- face
contacting relation to each- adjaeent body panel
‘and-substantially parallel with each: opening de-
~fining panel, thus. resulting: in.ledge sections rec-
tangular in -eross. section, which- ledge sections
are: disposed. inwardly of the body at one end
thereof to form a continuous ledge for an end
closure;: the opposite unconnected ends of: each
ledge section-having a vertical edge on said free
end. ledge panel facing an adjacent body panel
at the-interior junctures-of the connected body
panels, the edges of the inner, outer and open-
ing defining panels extending angularly inwardly
" away from- their respective body panels, the ad-
jacent ends of the ledge-sections forming a fixed
mitre- joint at the interior junctures: of the body
and ledge panels and with the said vertical-edges

10
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8

and the-said inwardly extendmg edges. in. con-

tacting. relatlonshlp, and said conta.ctmg and ver-

tical edges forming the sazd fixed Joint for Dre-
venting- dlsplacement of .any one. or all of the
ledge sections: relative to each. other and to the
body

HERMAN'H. STRAUSS.-.
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