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Description
BACKGROUND OF THE INVENTION

[0001] Large format containers, generally referred to as "bins", are used to hold a variety of materials, usually for
transport but also for retail display. Because more than 95% of all products in the US are shipped in corrugated boxes,
and because of the cost advantages associated with this form of packaging, most bins are constructed from corrugated
paperboard. But while about 90% of all corrugated paperboard is single wall, the relatively large dimensions of bins in
conjunction with the nature of the goods being placed in the bins require the additional strength provided by multiple
wall construction.

[0002] The prior art is replete with various methods for establishing a desired level of sidewall burst strength, bottom
crush resistance and vertical load capacity for bins. Some solutions employ the use of double or triple wall corrugated
paperboard as the starting material, while others rely upon layering walls or nesting boxes. Each of these approaches,
however, includes advantages as well as disadvantages. Exemplary disadvantages include high manufacturing costs
due to material handling requirements during manufacture, significant use of adhesives or fabrication equipment, pre-
and post manufacture handling diffculties (prior to box converting such as when handling large area blanks or after
converting such as when attempting to prepare the manufactured bins for shipping), and generation of waste material,
all of which are well known to the skilled practitioner.

[0003] In view of these disadvantages, an improved bin and related manufacturing process would use easy-to-cre-
ate/source single wall corrugated material, would use minimal amounts of adhesive during the converting process, would
require minimal human effort before, during and after the converting process, would generate minimal waste, and would
require minimal handling, among other requirements. While such needs exist, heretofore, such needs have not been met.
[0004] FR-A- 1289 322 upon which the preamble of claim 1 is based, discloses a method for creating a multi-walled
container.

SUMMARY OF THE INVENTION

[0005] Method according to the invention as defined in independent claim 1, is directed to creating multi-walled con-
tainers with minimal intentional waste.

[0006] Further embodiments are the subject of the dependent claim.

[0007] While the foregoing description of method embodiments of the invention emphasizes the benefits of using a
continuous process approach to making containers according to the invention, the invention is not limited to such ap-
proaches. Moreover, even in a continuous process, blanks will be formed prior to the conversion of the material into a
discrete container. Thus, the term "blank" as used herein includes both conventional container blanks not derived from
a continuous process as well as those that are so derived. In the event that a distinction is to be made, and it is otherwise
not clear from the context of usage, the term "conventional blanks" or similar wording will refer to blanks not derived
from a continuous process.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]
Fig. 1 is a perspective view of a first embodiment of the invention shown in a generally assembled state;

Fig. 2 is a detailed perspective view of a portion of the double liner corrugated material used in the construction of
the first embodiment;

Fig. 3 is a plan view of the first embodiment with the upper flaps shown in phantom to better illustrate the layering
of the corrugated material;

Fig. 3a is a detailed plan view of a corner of the embodiment shown in Fig. 3;
Fig. 4 is a plan view of a "blank" used to form the first embodiment of the invention;

Fig. 5 is a detailed plan view of a stress relief feature and vertical crush resistance geometry feature of the first
embodiment of the invention;

Fig. 6 is a perspective view of a first step in forming a multi-walled container using the "blank" of Fig. 4 where the
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middle flaps are folded into close proximity to form a middle sidewall of corrugated material;
Fig. 7 is a perspective view of a second step in forming a multi-walled container using the "blank" of Fig. 4;

Fig. 8 is a perspective view of a third step in forming a multi-walled container using the "blank" of Fig. 4 where the
combined inner panel and middle flaps are involuted;

Fig. 9 is a perspective view of a fourth step in forming a multi-walled container using the "blank" of Fig. 4 where an
inner glue tab is attached to an inner panel, thereby forming a basic container shape;

Fig. 10 is a perspective view of a fifth step in forming a multi-walled container using the "blank" of Fig. 4 where the
outer panels are wrapped around the basic container of Fig. 9;

Fig. 11 is a perspective view of a sixth step in forming a multi-walled container using the "blank" of Fig. 4 where an
outer glue tab is attached to an outer panel, completing formation of the first embodiment;

Fig. 12 is a detailed perspective view of a stress relief feature shown in Fig. 5 when the "blank" of Fig. 4 is converted
into the container of Fig. 11, and the upper and lower flaps are folded inward;

Fig. 13 is a plan view of a system for receiving converted blanks and creating assembled containers there from;
Fig. 14 is an isometric view of a folding and gluing station, which is part of the system shown in Fig. 13;
Fig. 15 is a perspective view of an up-winder, which is part of the system shown in Fig. 13; and

Fig. 16 is a schematic elevation view of the rotator portion of the up-winder shown in Fig. 15 wherein the relative
movement of the four mandrel bars are shown.

DESCRIPTION OF THE INVENTION EMBODIMENTS

[0009] The following discussion is presented to enable a person skilled in the art to make and use the invention.
Various modifications to the embodiments shown herein will be readily apparent to those skilled in the art without departing
from the scope of the present invention, as defined by the appended claims.

[0010] Turning then to the several Figures, where like numerals indicate like parts, and more particularly to Figs. 1-4,
an embodiment of the invention employing many of the features and elements of the invention will now be described.
Container 20 comprises "blank" 22, which is preferably constructed from a double lined, single wall corrugated material
such as 7,9 mm (5/44")L flute corrugated board shown in Fig. 2. In the illustrated embodiment, container 20 has dimensions
of about 1041 mm H x 1219 W x 1016 mm D (42" H x 48" W x 40" D), while blank 22 has maximum dimensions of about
9017 mmL x 2108 mm W (355" L x 83" W) In the illustrated embodiment, container 20 has triple sidewalls an single
overlapping bottom and top flaps.

[0011] In order to form container 20, it is necessary to create container blank 22 either prior to assembly or in line with
the assembly process. As is best shown in Fig. 4, container blank 22 is a unitary piece of corrugated material, such as
of the type shown in Fig. 2, with the direction of corrugation running laterally. From a single sheet, selected scores, cuts
and perforations are carried out, such as by rotary die cutter(s) or other means appreciated by the skilled practitioner.
Each container blank 22 then comprises inner panel 40, opposing middle flaps 50, outer panel 60, and a plurality of end
flaps 70. Container blank 22 preferably further comprises inner tab 30 and optional outer glue tab 80. For convention
purposes, the observed sides of all panels and flaps are as indicated, with the reverse side being numbered similarly,
but within the one hundred series. Thus, the reverse side of inner panel 40, for example, is labeled as inner panel 140.
[0012] Inner panel 40 comprises inner panel portions 42, 44, 46 and 48, separated by scores 34a, 34b, and 34c. Inner
tab 30 extends longitudinally from inner panel portion 42, and is separated there from by score 32. Extending laterally
outwardly from inner panel portions 42, 44, 46 and 48, and defined in part by slit-scores 43a/b, 45a/b, 47a/b and 49a/b,
and by scores 34a, 34b, and 34c (as well as edges 51a/b, and slits 73a and 73b), are respective middle flaps 50, identified
in this embodiment as middle flap portions 52a/b, 54a/b, 56a/b and 58a/b. While those persons skilled in the art will
appreciate that other forms of scoring (e.g., point-to-flat) as well as slitting or even slotting can be used instead of those
portions of scores 34a, 34b, and 34c that partially define each middle flap portion pair 52a/b, 54a/b, 56a/b and 58a/b,
additional strength and handling advantages can be realized by retaining robust physical linkage between adjacent
middle flap portions, as will be described below. Moreover, each "flap" 50 may comprise physically discrete flap portions
(as are end flaps 70, discussed below), visually discrete flap portions as illustrated herein, or may be wholly contiguous
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(no scoring). Because it is only necessary to form a wall or layer within container 20, there is no intrinsic need to form
physically discrete flap portions as long as those portions of blank 22 that fold to meet the opposing portions of blank
22 can result in the creation of such wall or layer.

[0013] The distal ends of each middle flap portion are characterized by chevron edges 53a/b, 55a/b, 57a/b and 59a/b,
again as shown best in Fig. 4. The inclusion of these chevron edges, or any non-linear edge, will beneficially delocalize
burst and column compression stresses that may occur after assembly and use of container 20, as will be described in
later detail below. Thus, curvilinear edges or rectilinear edges such as repeating square or saw-tooth geometries are
considered desirable. However, it is not necessary to the operation or constitution of the embodiments of the invention
to incorporate such non-linear edges, and a linear edge will provide benefits as herein described.

[0014] While inner panel 40 and middle flaps 50 both form sidewalls of the container, only outer panel 60 forms
sidewalls; end flaps 70 constitute single bottom and top sides of container 20 as shown in Fig. 11. Outer panel 60
comprises outer panel portions 62, 64, 66 and 68, separated by scores 38a, 38b, and 38c; outer panel portion 62 is
separated from inner panel portion 48 by score 36. Outer glue tab 80 extends longitudinally from inner panel portion 42,
and is separated there from by score 82. Extending laterally outwardly from outer panel portions 62, 64, 66 and 68, and
defined in part by point-to-point scores 63a/b, 65a/b, 67a/b and 69a/b, and by slits 73a/b, 75a/b, 77a/b and 79a/b (as
well as edges 71 a/b), are respective end flaps 72a/b, 74a/b, 76a/b and 78a/b, as shown. Those persons skilled in the
art will appreciate that slots can be used instead of slits 73a/b, 75a/b, 77a/b and 79a/b, although as will be described in
detail below, advantages can be achieved through the use of slits with respect to stress relief feature 90.

[0015] It should be noted that the lateral width (or as assembled, the height) of outer panel 60 is greater than that of
inner panel 40. This increased dimension addresses the consequence of the increased external dimensions as container
20 is formed (discussed and shown below). Similarly, the longitudinal length (or as assembled, the width and depth) of
outer panel 60 is greater than that of inner panel 40. Those persons skilled in the art will appreciate that the increases
are related to the number of walls used to form the container, as well as the thickness of the material comprising the walls.
[0016] Fig. 5illustrates two features of the subject embodiment, namely, stress relief feature 90, which is characterized
as a hole of approximately (0.375") 10 mm diameter, and flap offsets. It is well known in the art that flaps on containers
frequently tear at the exposed edge interface between the flap and a sidewall panel. This is due in part to the effect of
the three edge corner present on the underside of the flap: the three edge corner causes a crushing of the flap at its
edge, thereby compromising the structural integrity of the flap and related structure. This consequence, in conjunction
with the inherent weakness of the material at this position, often invites mechanical failure during repeated use or
operation of the flap. By establishing a hole, and preferably, but not necessarily, a round or circular hole, the three edge
corner will not directly impinge upon the underside of the flap. Depending upon the number of walls for any particular
container, additional stress relief features may be employed with respect to interior or middle walls, as the case may be.
[0017] Also shown in Fig. 5 is an offset with respect to the slits separating adjacent flaps 70 and the point-to-point
scores separating adjacent outer panel 60. Unlike the continuous scores 34a, 34b, and 34c of inner panel 40 (which
create inner panel portions 42, 44 and 46) and middle flaps 50 (which partially define each middle flap portion pair 52a/b,
54a/b, 56a/b and 58a/b), and which result in equally dimensioned walls, flaps 70 have differing dimensions when com-
pared to their companion panels. Because flaps 70 form end walls as opposed to sidewalls, there is no need for such
symmetry. Moreover, and as best shown in Fig. 3, because flaps 70 will be positioned orthogonal to the sidewalls
comprising inner panel 40, middle flaps 50 and outer panel 60, the dimensionally larger flaps will extend over the entire
exposed edges of outer panels 60 when container 20 is in the assembled configuration. The consequence of this
arrangement is that all exposed vertical sidewall edges can be "covered" by the end flaps, and that vertical compression
loads can be evenly distributed to the end flaps. See also Fig. 11.

[0018] Turningthen to Figs. 6-12, the assemblage of container 20 is shown in detail. Completed blank 22, as described
in Fig. 4, emerges from a converting machine and enters a folding and gluing section of the process. Using folding rails
or paddles, co-joined middle flap portions 52a, 54a, 56a and 58a, and 52b, 54b, 56b and 58b are down folded 180°,
along slit-scores 43a, 45a, 47a and 49a, and 43b, 45b, 47b and 49b to join in surface-to-surface area contact with
respective inner panel portions 42, 44, 46 and 48 as shown in Fig. 6. Prior to initiation or completion of the 180° folding
process, adhesive is applied to the contact area surfaces preferably using a spray coating system. On completion of the
180° folding and gluing process, chevron edges 53a/b, 55a/b, 57a/b and 59a/b meet about mid way of inner panel
portions 42, 44, 46 and 48. The ’serrated’ and intermeshing nature of chevron edges 53a/b, 55a/b, 57a/b and 59a/b
distribute the joined line over a greater area than a pure straight cut and now appear on the underside of the flat box blank.
[0019] Using a gripper mechanism, inner tab 30 is up-folded 90° at score 32, inner panel portion 42 (with middle flap
pair 52a/b) is up-folded 90° at score 34a, inner panel portion 44 (with middle flap pair 54a/b) is up-folded 90° at score
34b, inner panel portion 46 (with middle flap pair 56a/b) is up-folded 90° at score 34c, and inner panel portion 48 (with
middle flap pair 58a/b) is up-folded 90° at score 36, as is shown in Fig. 8. All 90° folds are 'up’ and therefore away from
the surface joint of chevron edges 53a/b, 55a/b, 57a/b and 59a/b. The resulting structure is best shown in Fig. 9.
[0020] Adhesive is applied to the intended mating surfaces of outer panel portions 62, 64, 66 and 68, and the up-
folding process continues with outer panel portion 62 folding 90° at score 38a, outer panel portion 64 folding 90° at score
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38b, outer panel portion 66 folding 90° at score 38c, and outer panel portion 68 folding 90° at score 82, with outer glue
tab 80 completing the folding and gluing process. This process is best shown in Fig. 10. As those persons skilled in the
art will appreciate, the up-folding process may be accomplished by use of a forming mandrel or other aid.

[0021] The collective effect of the multiple-90 degree folding and gluing process takes the original flat, rigid corrugated
board blank, comprising inner tab 30, inner panel 40, middle flaps 50, which form an intermediate panel, and outer panel
60, as well as optional outer tab 80, all as shown in Fig.4, and forms a multi-walled, four sided, finished container/bin,
with single wall flaps top and bottom, that has no 'manufacturers - joint’, as best shown in Fig. 11. Because the relaxed
state (manufacturer’s resting position) is the use state of the container, there is a natural tendency of the container to
return to its resting position if collapsed. In single wall construction containers, this advantage is of little consequence;
however, in multi-walled containers the force necessary to form the desired container shape from a knocked-down
configuration can be significant if the teaching of the invention are not followed. Therefore, there is a significant labor
advantage to constructing a multi-walled container to have a resting position the same as its use position. Furthermore,
by incorporating panel scores at each edge, knockdown of the container is made easier (the score lines further localize
any resulting crushing, thereby preserving the structural integrity of the container at locations adjacent to the edges).
[0022] By incorporating one, some or all of the features described above, significant benefits associated with strength
and material costs can be realized (manufacturing efficiencies will be addressed below). The following table exemplifies
the relative advantages of one series of container embodiments according to the invention. Here, the Greenfield containers
comprised all features of the above-described embodiment while the prior art containers (HP) were constructed from 2
panel layers of double wall corrugated material or 3 panel layers of double wall corrugated material where the panel
layers are nested but not adhered to each other.

Box (¥4 cube size) Crush in kg (Ibs.) | Weightin kg (Ibs.)
HP 1 - 2 panel layers 4202 (9265) 4.94 (10.90)
HP 2 - 2 panel layers 3998 (8815) 4.94 (10.90)
Greenfield 1 (heavy glue) 6028 (13290) 4.88 (10.75)
Greenfield 2 5633 (12420) 4.63 (10.20)
Greenfield 3 5427 (11965) 4.63 (10.20)
HPT 1 - 3 panel layers 6192 (13650) 6.33 (13.95)
HPT 2 - 3 panel layers 5987 (13200) 6.35 (14.00)

[0023] As can be discerned from inspection of the above table, containers constructed according to the invention have
superior crush resistance (a major factor in container evaluation) over constructions of the prior for comparable weights,
or significantly less material usage for comparable crush resistance values. As will be seen below, methods for making
containers according to the invention further increase cost savings by streamlining manufacturing and handling actions.
[0024] Heretofore, construction of multi-walled containers according to various embodiments of the invention has
focused on general manipulation of the blank to form container precursors and containers, as exemplified in Figs. 4,
and 6-11. The following disclosure is directed to a systems approach for mass producing containers and practicing
related methods. As with the previous disclosure concerning triple sidewall containers, the below disclosure describes
a process and its variants for mass manufacturing such containers. The skilled artisan will appreciate that the disclosed
modes and approaches are not exclusive to the creation of containers according to the invention, but represent both
general and specific implementations intended to identify presently preferred means for accomplishing those objectives.
[0025] Given the high level of automation associated with container manufacturing processes, e.g., computerized and
servo driven production apparatus, many of the following actions are autonomously carried out by machines having
received appropriate programming commands. The skilled practitioner will appreciate that prior to operating such pro-
grammable machines it is necessary to define the program parameters and enter them into the machine programming
interface. Consequently, the following disclosure is intended to establish a sample series of events that result in the
production of a desired container based upon instructions previously entered into the various machines.

[0026] Basic material used for constructing container 20 is derived from a corrugator (not shown) that produces a
continuous web of double face, single wall corrugated material. The web may be immediately consumed, or may be
stored as cut blanks until needed. In the illustrated example, blanks 22 having a total length of about 9 meters (30. feet)
are fashioned from the web by cutting, for example. Once appropriately cut blanks 22 are obtained, the blanks are subject
to various slotting, slitting, scoring, and cutting processes as is necessary to form a desired container 20 as previously
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described.

[0027] Ina preferred system various slotting, slitting, scoring, and cutting processes are carried out by a pair of opposing
machines, which are supplied with blanks using conventional conveyor means. These machines, preferably RAPIDBOX
units from Rapidex (a division of the Bobst Group of Switzerland) of Angers, France, create the desired blanks through
appropriate programming, which is determined based upon the size and geometry of the intended container. The RAP-
IDBOX machine can accommodate blanks up to 2.8 x 10m (110" x 400") which makes it particularly suited for large
format container manufacturing such as described herein. In other scenarios, these processes may be carried out by
more dedicated machinery, such as a plurality of various slotting, scoring, slitting and rotary die cutting machines, serially
established in the production line. Regardless of how the blanks are processed, the resulting blanks are delivered to
folding and gluing stations as will now be described.

[0028] Upon exiting from the converting machines, blanks 22 are deposited on receiving platform 210 as best shown
in Fig. 13 where after they are conveyed to vacuum assisted overhead conveyors 220 to folding and gluing station 230.
This mode of conveyance is desirable over more conventional forms for two reasons. First, it retains full exposure of the
underside surface of inner panel 40 (designated inner panel surface 140) and middle flaps 50 (designated middle flaps
surface 150), which becomes important during the "up winding" process described below. Second, it accurately retains
the specific position of blanks 22 relative to the other apparatus, which is important when precision application of adhesive
is necessary. However, the skilled practitioner will appreciate that inverting blank 22 such that inner panel surface 140
and middle flaps surface 150 are exposed on an upper side and blank 22 is supported by a conventional conveyor will
permit proper conveyance and use of middle flap 50 up folding as well as "down winding" (see below).

[0029] Depending upon design considerations, which include cost and performance criteria, adhesive deposited on
any blank 22 from adhesive application means may be selectively deposited or may be applied to the entirety of inner
panel surface140 and/or middle flaps surface 150 exposed to a first adhesive means. Selective deposition of adhesive
involves the intelligent location of adhesive lines or zones within the bounds of these panels and/or flaps. While in the
illustrated embodiment the adhesive is applied via spray nozzles 262 and 264 ejecting a PVA or hot melt adhesive, any
adhesive application means capable of depositing an intended amount and type of adhesive on any blank 22 is sufficient.
The illustrated application means and adhesive composition has been chosen in an effort to optimize the production
speed of the illustrated process. At roughly 200 feet per minute, the applied adhesive has sufficient time to "set" prior
to folding and mating of middle flaps 50 as will now be described.

[0030] Once adhesive has been applied to inner panel surface 140 and/or middle flaps surface 150, actuated folding
arms cause middle flaps 50 to involute, and middle flaps surface 150 to contact inner panel surface 140 as best shown
in Fig. 14. A pinch roller combination may be used to compress middle flaps 50 and inner panel 40 together in conjunction
with overhead conveyor 160, otherwise the wrapping process described below will generate compressive contactbetween
these two surfaces.

[0031] At this point, converted blank 22 has been transformed into precursor 122. To prepare precursor 122 for
container 20 construction, adhesive must also be applied to the exposed surface of outer panel 60 (and/or the exposed
surface of middle flaps 50, which are now on the "underside" of precursor 122). In the illustrated embodiments, second
adhesive application means 262 is provided, and selectively applies adhesive to the exposed surface of outer panel 60.
[0032] Turning then to Fig. 16, as tab 30 approaches winder 270, clamp element 271 is opened (if not already open)
to receive tab 30. Depending upon the mode of implementation, rotator 276 may already be rotating or may begin rotation
after clamp element 271 engagement with tab 30. While a mechanical engagement means is shown, alternative means
such as vacuum engagement are contemplated and will be appreciated by the skilled practitioner. In addition to clamp
element 271 or its equivalent, rotator 276 preferably includes a plurality of folding bars equal in number to the number
of container vertical corners, which in this case is four (4). Folding bars in general localize bending stresses during
container formation and provide a convenient, low cost and low mass solution to container formation. While schematically
shown herein, folding bars 272a-d may be hydraulically or mechanically movable on rotator 276, with the only requirement
being that the assembly can accept precursor 122, assist in forming container 20 and release container 20 such that
another precursor 122 can be engaged therewith.

[0033] As precursor 122 is wound about rotator 276, sufficient tension should be applied to ensure that outer panel
60 securely bonds with middle flaps 50 (or any other intended portion of precursor 122, as the case may be) and that
outer tab 80 (if present) will properly fit around a vertical corner at 82 (see Fig. 1). Proper tension can be imparted by
reducing the ejection speed of precursor 122 before rotator 276 while maintaining constant rotation speed; increasing
rotation speed while maintaining constant ejection speed; and/or increasing the relative effective displacement of folding
bars 172a-d. However, a preferred means for maintaining proper parameters is to vertically adjust rotator 276 such that
precursors 122 are always engage rotator 276 in a planar fashion. As noted in Figs. 15 and 16, winder 270 is constructed
to move in the vertical direction (see hydraulic ram 277 linked to pulley system 278 in Fig. 15). Alternatively, an external
compression element can be applied during winding of the precursor on the mandrel, with the result being compression
between the container sidewall layers. The foregoing methods for ensuring proper winding of the precursor are not
exclusive, and those persons skilled in the art will appreciate other means for accomplishing the same or similar results.
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[0034] In order to ensure that corrugated material wound on winder 270 does not inadvertently "unwind", outer panels
62-68 must be retained proximate to intermediate panels 52-58 during the adhesive setting process, which normally
would not occur when container 20 is on rotator 276. In a presently preferred embodiment, winder 270 includes bottom
support table 275, which has an upper surface approximately at the level of blank 22. By maintaining the last wound
panel/tab in compressive contact with support table 275, container 20 will not prematurely "leave" winder 270. In this
position, there is sufficient tension precursor 122 that bonding can occur between the surfaces of panels 140 and 150
as well as the surfaces of panels 50 and 60. However, the set time of such adhesive is usually longer than the time it
takes to wind precursor 122. Therefore, a "curing" station is needed. In the presently disclosed embodiment, a carrousel
arrangement is used, as is best shown in Fig. 13 wherein further transportation of formed container 20 is sufficiently
delayed to permit sufficient time for the adhesive to cure, thereby ensuring that container 20 will not "unwind".

[0035] To remove formed container 20 from winder 270, one, some or all of the folding bars 172a-d may be retracted
in such a manner so as to reduce the friction between them and container 20, although such action is not necessary for
the removal of container 20. In certain embodiments, an exterior engaging sliding element or other means for removing
container 20 from mandrel 170 may then be employed. Preferably, however, an arm having a plurality of extensible
elements (mechanical and/or pneumatic and/or electric and/or hydraulic) is inserted into container 20, the elements
extended to compressively contact the inner walls of container 20 (or engage therewith via vacuum assist), and then
the arm removed to "pull" container 20 from folding bars 172a-d. Support table 285 is used for similar reasons as that
for support table 275.

[0036] As assembly 280 rotates, additional formed containers 20 are removed from winder 270. Once a formed
container reaches a predetermined location (shown in Fig. 13 as being opposed to winder 270, the engagement process
is reversed, and the formed container removed from the extending arm. Once removed, the displaced container may
then be "knocked-down" for storage and/or transportation.

[0037] Because of the relative difference in thickness between the side panels and the flaps, certain method embod-
iments of the invention provide for the back folding of outside flaps 70 onto the side panels such as shown in Fig. 15. If
such a final configuration is desired, these embodiments of the invention fold the end flaps onto the side panels at the
same time that the intermediate flaps are folded. Thus, when precursor 122 is subjected to up winding, outside flaps 70
are not in the extended position, but are placed in compressive contact with the panels 60. In addition to removing the
labor step of separately folding these end panels once container 20 has been formed, shorter mandrels and container
removing apparatus can be used as the overall height of the container is shorted by the depth of the end flaps. Additionally,
in such embodiments, it may be considered desirable to eliminate tab 80 so that the contacting surface is sufficiently
planar to avoid binding and/or crushing.

[0038] In processes such as in the preceding paragraph, it is desirable to retain a small section of material linking
flaps 72-78 to prevent premature unfolding (this may occur through incomplete slitting between the panels at the distal
end of the flaps). Thus, when the knocked down containers are delivered to the customer, flaps 72-78 are separated
and folded into place.

Claims

1. A method for creating a multi-wall container precursor (22, 122) from a single blank of material that defines a
longitudinal direction from a first end to a second end, the method comprising:

defining an inner panel (40) that forms inner sidewalls of the container when assembled, the inner panel com-
prising a plurality of inner panel portions (42, 44, 46, 48), each inner panel portion being contiguous with any
adjacent inner panel portion and each inner panel portion comprising one inner sidewall of the container when
assembled;

defining at least one pair of opposing middle flaps (50) that extends from the inner panel (40) to a distal edge
(53a/b, 55a/b, 57a/b, 59a/b) and wherein each middle flap (50) comprises a plurality of flap portions (52a/b,
54a/b, 56a/b, 58a/b), each flap portion being contiguous with any adjacent flap portion and each opposing pair
of flap portions comprising one middle sidewall of the container when assembled;

defining an outer panel (60) that extends from the inner panel (40) and forms outer sidewalls of the container
when assembled, the outer panel comprising a plurality of outer panel portions (62, 64, 66, 68), each outer
panel portion being contiguous with any adjacent outer panel portion and each outer panel portion comprising
an outer sidewall of the container when assembled; and

involuting at least one pair of opposing middle flaps (50) to bring their respective distal edges (53a/b, 55a/b,
57a/b, 59a/b) into proximity with each other and attaching them to the inner panel (40), thereby forming inter-
mediate sidewalls when the blank is assembled into the container, characterized in that the sum of the lateral
length of the pair of middle flaps from their intersection (43a/b, 45a/b, 47a/b, 49a/b) with the inner panel (40) to
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the distal edge is equal to or less than the lateral length of the inner panel from the intersection of a first opposing
middle flap (53a, 55a, 57a, 59a) to the intersection of a second opposing middle flap (53b, 55b, 57b, 59b).

2. The method of claim 1 further comprising establishing a glue tab (80) at the first end of the blank and a glue tab
(80) at the second end of the blank wherein the first glue tab (80) is adhered to the inner panel (40) when the
container is assembled and the second glue tab (80) is adhered to the outer panel (60) when the container is
assembled.

3. The method of claim 1 further comprising forming non-linear distal edges of the middle flaps (50).

4. The method of claim 3 wherein the distal edges of the middle flaps (50) are one of a repeating rectilinear, curvilinear,
or a combination rectilinear and curvilinear design.

5. Themethod of claim 1 wherein the distal edges of the middle flaps (50) are complementary such that upon involution,
the distal edge of one middle flap (50) will substantially abut the distal edge of the opposing middle flap (50).

6. The method of claim 1 further comprising establishing a score (34a, 34b, 34c) between middle flap (50) portions.

7. The method of claim 1 further comprising establishing a score (34a, 34b, 34c) between inner panel (40) portions.

8. The method of claim 1 wherein the material comprises a double liner corrugated material.

9. The method of claim 1 comprising forming the lateral dimension of any inner panel (40) portion to be less than the
lateral dimension of any outer panel (60) portion.

10. The method of claim 1 further comprising forming at least one pair of opposing end flaps (70) to extend from at least
some outer panel (60) portions wherein each end flap (70) is separated from any adjacent end flap (70) by one of
aslot (73,75,77,79), a slit or a gap.

11. The method of claim 10 wherein pairs of opposing end flaps (70) extend laterally from each outer panel (60) portion.

12. The method of claim 10 wherein the longitudinal length of each end flap (70) is one of greater or less than the
longitudinal length of a corresponding outer panel (60) portion from which it extends.

13. The method of claim 1 wherein one inner panel (40) portion has a longitudinal length longer than any other inner
panel (40) portion.

Patentanspriiche

1. Verfahren zur Herstellung eines fir einen mehrwandigen Behalter gedachten Vorprodukts (22, 122) aus einem

einzigen Materialzuschnitt, der eine Langsrichtung von einem ersten Ende zu einem zweiten Ende definiert, wobei
das Verfahren umfasst:

Ausbilden eines Innenwandteils (40), das innere Seitenwande des zusammengesetzten Behalters bildet, wobei
das Innenwandteil mehrere Innenwandteilabschnitte (42, 44, 46, 48) aufweist, die jeweils mit jedem benach-
barten Innenwandteilabschnitt zusammenhangen und von denen jeder eine innere Seitenwand des zusam-
mengesetzten Behalters darstellt;

Ausbilden von zumindest einem Paar entgegengesetzter Mittelklappen (50), die sich vom Innenwandteil (40)
zu einem distalen Rand (53a/b, 55a/b, 57a/b, 59a/b) erstrecken, und wobei jede Mittelklappe (50) mehrere
Klappenabschnitte (52a/b, 54a/b, 56a/b, 58a/b) aufweist, die jeweils mit jedem benachbarten Klappenabschnitt
zusammenhangen und von denen jedes entgegengesetzte Paar von Klappenabschnitten eine mittlere Seiten-
wand des zusammengesetzten Behélters darstellt;

Ausbilden eines Auflenwandsteils (60), das sich vom Innenwandteil (40) erstreckt und &uRere Seitenwande des
zusammengesetzten Behalters bildet, wobei das AuRenwandteil (60) mehrere AuRBenwandteilabschnitte (62,
64, 66, 68) aufweist, die jeweils mit jedem benachbarten AulRenwandteilabschnitt zusammenhangen und von
denen jeder eine aulere Seitenwand des zusammengesetzten Behalters darstellt; und

Umschlagen von zumindest einem Paar der entgegengesetzten Mittelklappen (50), um deren jeweilige distale
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Rander (53a/b, 55a/b, 57a/b, 59a/b) in die Nahe zueinander zu bringen, und Befestigen derselben am Innen-
wandteil (40), wodurch dazwischen liegende Seitenwande gebildet werden, wenn der Zuschnitt zum Behalter
zusammengesetzt ist,

dadurch gekennzeichnet, dass die Summe der Seitenldnge des Paars der Mittelklappen von ihrer Verbin-
dungslinie (43a/b, 45a/b, 47a/b, 49a/b) mit dem Innenwandteil (40) zum distalen Rand gleich der oder kleiner
als die Seitenlange des Innenwandteils von der Verbindungslinie einer ersten entgegengesetzten Mittelklappe
(53a, 5543, 574, 59a) zur Verbindungslinie einer zweiten entgegengesetzten Mittelklappe (53b, 55b, 57b, 59b) ist.

Verfahren nach Anspruch 1, dariiber hinaus umfassend, eine Klebelasche (80) am ersten Ende des Zuschnitts und
eine Klebelasche (80) am zweiten Ende des Zuschnitts zu bilden, wobei die erste Klebelasche (80) an das Innen-
wandteil (40) geklebt wird, wenn der Behalter zusammengesetzt wird und die zweite Klebelasche (80) an das
AuRenwandteil (60) geklebt wird, wenn der Behalter zusammengesetzt wird.

Verfahren nach Anspruch 1, dariiber hinaus umfassend, nicht geradlinige, distale Rander der Mittelklappen (50)
auszubilden.

Verfahren nach Anspruch 3, wobei die distalen Rénder der Mittelklappen (50) ein sich wiederholendes geradliniges
Design oder ein sich wiederholendes geschwungenes Design oder eine Kombination aus einem geradlinigen und
geschwungenen Design haben.

Verfahren nach Anspruch 1, wobei die distalen Rander der Mittelklappen (50) komplementér sind, so dass nach
dem Umschlagen der distale Rand einer Mittelklappe (50) im Wesentlichen am distalen Rand der gegenUberliegen-
den Mittelklappe (50) anliegt.

Verfahren nach Anspruch 1, dariiber hinaus umfassend, einen Einschnitt (34a, 34b, 34c) zwischen Abschnitten von
Mittelklappen (50) zu bilden.

Verfahren nach Anspruch 1, darliber hinaus umfassend, einen Einschnitt (34a, 34b, 34c) zwischen Abschnitten des
Innenwandteils (40) zu bilden.

Verfahren nach Anspruch 1, wobei das Material ein Doppelmantel-Wellmaterial umfasst.

Verfahren nach Anspruch 1, umfassend, die Seitenabmessung jedes Abschnitts des Innenwandteils (40) kleiner
auszulegen als die Seitenabmessung jedes Abschnitts des AulRenwandteils (60).

Verfahren nach Anspruch 1, dariber hinaus umfassend, zumindest ein Paar von entgegengesetzten Endklappen
(70) so auszubilden, dass sie sich zumindest von einigen Abschnitten des AuRenwandteils (60) erstrecken, wobei
jede Endklappe (70) von jeder benachbarten Endklappe (70) durch einen Spalt (73, 75, 77, 79), einen Schlitz oder
einen Zwischenraum getrennt ist.

Verfahren nach Anspruch 10, wobei Paare entgegengesetzter Endklappen (70) sich seitlich ausgehend von jedem
Abschnitt des AufRenwandteils (60) erstrecken.

Verfahren nach Anspruch 10, wobei die Longitudinallange jeder Endklappe (70) gréf3er oder kleiner als die Longi-
tudinallange eines entsprechenden Abschnitts des AulRenwandteils (60) ist, von dem aus sie sich erstreckt.

Verfahren nach Anspruch 1, wobei ein Abschnitt des Innenwandteils (40) eine Longitudinallange hat, die langer ist
als von jedem anderen Abschnitt des Innenwandteils (40).

Revendications

Procédé permettant de créer un précurseur de contenant (22, 122) a parois multiples a partir d’'une découpe unique
de matériau qui définit une direction longitudinale d’'une premiére extrémité vers une seconde extrémité, le procédé
comprenant :

la définition d’'un panneau intérieur (40) formant des parois latérales intérieures du contenant lorsque ce dernier
est assemblé, le panneau intérieur comprenant une pluralité de parties de panneau intérieur (42, 44, 46, 48),
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chaque partie de panneau intérieur étant contiglie avec n’importe quelle partie de panneau intérieur adjacente
et chaque partie de panneau intérieur comprenant une paroi latérale intérieure du contenant lorsque ce dernier
est assemblé ;

la définition d’au moins une paire de rabats centraux opposés (50) s’étendant hors du panneau intérieur (40)
vers un bord distal (53a/b, 55a/b, 57a/b, 59a/b) et dans lequel chaque rabat central (50) comprend une pluralité
de parties de rabat (52a/b, 54a/b, 56a/b, 58a/b), chaque partie de rabat étant contiglie avec une partie de rabat
adjacente et chaque paire opposée de parties de rabat comprenant une paroi latérale centrale du contenant
lorsque ce dernier est assemblé ;

la définition d’'un panneau extérieur (60) s’étendant hors du panneau intérieur (40) et formant les parois latérales
extérieures du contenant lorsque ce dernier est assemblé, le panneau extérieur comprenant une pluralité de
parties de panneau extérieur (62, 64, 66, 68), chaque partie de panneau extérieur étant contiglie avec n'importe
quelle partie de panneau extérieur adjacente et chaque partie de panneau extérieur comprenant une paroi
latérale extérieure du contenant lorsque ce dernier est assemblé ; et I'involution d’au moins une paire de rabats
centraux opposés (50) pour amener leurs bords distaux (53a/b, 55a/b, 57a/b, 59a/b) respectifs a proximité les
uns des autres et les fixer au panneau intérieur (40), formant ainsi les parois latérales intermédiaires lorsque
la découpe est assemblée pour former le contenant ;

caractérisé en ce que lasomme delalongueurlatérale de la paire de rabats centraux a partir de leur intersection
(43a/b, 45a/b, 47a/b, 49a/b) avec le panneau intérieur (40) sur le bord distal est inférieure ou égale a la longueur
latérale du panneau intérieur a partir de l'intersection d’'un premier rabat central opposé (53a, 55a, 57a, 59a)
sur l'intersection d’un second rabat central opposé (53b, 55b, 57b, 59b).

Procédé selon la revendication 1, comprenant en outre I'établissement d’une languette de colle (80) au niveau de
la premiere extrémité de la découpe et d’une languette de colle (80) au niveau de la seconde extrémité de la découpe
dans lequel la premiere languette de colle (80) est fixée au panneau intérieur (40) lorsque le contenant est assemblé
et la seconde languette de colle (80) est fixée au panneau extérieur (60) lorsque le contenant est assembilé.

Procédé selon la revendication 1, comprenant en outre la formation de bords distaux non linéaires des rabats
centraux (50).

Procédé selon la revendication 3, dans lequel les bords distaux des rabats centraux (50) ont une forme parmi une
forme rectilinéaire, curvilinéaire répétée ou une combinaison rectilinéaire et curvilinéaire.

Procédé selon la revendication 1, dans lequel les bords distaux des rabats centraux (50) sont complémentaires de
telle sorte que lors de l'involution, le bord distal d’un rabat central (50) bute sensiblement contre le bord distal du
rabat central opposé (50).

Procédé selon la revendication 1, comprenant en outre I'établissement d’une incision (34a, 34b, 34c) entre les
parties de rabat central (50).

Procédé selon la revendication 1, comprenant en outre I'établissement d’une incision (34a, 34b, 34c) entre les
parties de panneau intérieur (40).

Procédé selon la revendication 1, dans lequel le matériau comprend un matériau ondulé a double chemise.

Procédé selon la revendication 1, comprenant la formation de la dimension latérale de n’importe quelle partie de
panneau intérieur (40) de fagon a ce qu’elle soit inférieure a la dimension latérale de n'importe quelle partie de
panneau extérieur(60).

Procédé selon la revendication 1, comprenant en outre la formation d’au moins une paire de rabats d’extrémité (70)
opposeés s’étendant hors d’au moins certaines parties de panneau extérieur (60), dans lequel chaque rabat d’ex-
trémité (70) est séparé de n'importe quel rabat d’extrémité (70) adjacent par une rainure (73, 75, 77, 79), une fente
ou un interstice.

Procédé selon la revendication 10, dans lequel les paires de rabats d’extrémité (70) opposés s’étendent en coté
hors de chaque partie de panneau extérieur.

Procédé selon la revendication 10, dans lequel la longueur longitudinale de chaque rabat d’extrémité (70) est
supérieure ou inférieure a la longueur longitudinale d’'une partie de panneau extérieur (60) correspondante hors de
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laquelle il s’étend.

13. Procédé selon la revendication 1, dans lequel une partie de panneau intérieur (40) a une longueur longitudinale
supérieure a celle de n'importe quelle autre partie de panneau intérieur (40).
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