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FOLDABLE BOX

The present invention relates to a foldable box which can

be folded to a compact size.

A convenfional foldable box, as disclosed in, for example,
Japanese Utility Model Laid-Open No. Sho 62-110132, comprises a
square tray—-like bottom panel, a picture frame—like upper frame
formed in substantially the same size as the bottom panel, two
swing side panels rotatably pivoted on two opposite sides of
the upper frame, and a folding side panel which can be bent
into a sidelong V-shaped form and pivotally mounted at the
upper and lower ends to the upper frame and the bottom panel.
The swing side panels are raised toc thereby support the folding
side panel upright. When the swing side panels are turned
inwardly to a horizontal position, the folding side panel is
folded inside the box, so that the box can be folded flat.

Such a foldable box described above is in most cases an
injection-molded product of synthetic resin.

The prior art foldable box, however, has the following
problems.

Firstly, since a mold for injection molding of synthetic
resin is expensive and accordingly the unit price of ‘the box
becomes high, and moreover, since there must be prepared as
many molds as the number of sizes required, the injection
molding is unsuitable for producing many kinds of boxes in,

%

small quantities. It is, therefore,éimpossible to meet every
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detail of a customer’s need.
Secondly, since the box itself becomes very heavy, a
wastefully high transportation cost and much burden in loading

and unloading work will be required.

It is therefore an object of the present invention to
pro?ide a foldable box which includes the following
constitution requireﬁents (1) to (6) for solving all of the
above—described problems.

(1) The box 1 comprises at least a bottom panel 2 having a
square form in a plan view, two swing side panels 3 located on
two opposite sides of the bottom panel 2, and two folding side
panels 4 located on the remaining two sides of the bottom panel
2. _

(2) Each of the panels 2, 3 #nd 4 stated above is produced
of a corrugated plastics board including a core member 8c of
synthetic resin sandwiched between two synthetic resin base
panels 8a and 8b.

(3) The bottom panel 2 is made up of vertical fixed panels
9 on both ends provided in a direction intersecting the core
member 8c at right angles, and a retaining portion 10 formed on
the vertical panel 9. |

(4) The swing side panel 3 is produced of the corrugated
plastics board used in such a direction that the core member 8c
will be vertical. At the lower end a reinforcing band 11 is
disposed in. a direction intersecting the core member 8c at

right angles, and an engaging portion 12 which engages with the
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reinforcing band 11. At the upper end of the swing side panel
3 is formed a horizontal inward—-folding line l14a cut deep
except only the base panel 8b of corrugated plastics board.
The base panel 8b left uncut serves as a hinge portion to allow
the swinging of the swing side panel 3 towards the inside of
the box 1.

(5) The folding side panel 4 is produced of the corrugated
prlastics board used in such a direction that the core member 8c
will be vertical, and is provided, in the upper and lower
portions, with horizontal inward—-folding lines 14b and 14c¢ cut
deep except only the base panel 8b of corrugated plastics board,
and, at center between the inward-folding lines 14b and 14c cut
in the upper and lower portions, with a horizontal |
outside—~folding line 14d cut deep except the base panel 8a of
corrugated plastics board, thereby allowing folding into a
sidelong V-shaped form.

(6) The swing side panel 3 and the folding side panel 4
are connected in a portion above the uppermost inward;folding
lines 14a and 14b.

The swing side panel 3 and the folding side panel 4,
produced of the corrugated plastics board which is used in such
a direction that the core member 8c will be vertical, has a
strength great enough to withstand a vertical force which acts
during baggage conveyance and piling up of boxes. Moreover,
the reinforcing band 11 is provided at the lower end of the

swing side panel 3 to thereby increase rigidity relative to
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torsion and lateral pressure added to the swing side panel 3.
Furthermore, provided upright at both ends of the bottom panel
2 are vertical panels 9, which engage with the swing side
panels 3, thereby improving the strength of the bottom panel 2
itself. In addition, since a load applied to the bottom panel
2 is partly supported by the swing side panels 3, the box can
fully withstand even a heavy load.

The above and other objects, features and advantages of
the present invention will be more clear from the following

description with reference to the accompanying drawings.

Fig. 1 is a perspective view of a box;

Fig. 2 is a_perspective view of the box in a folded state;

Fig. 3 is a longitudinal sectional view of the box;

Figs. 4(A) and 4(B) are partly enlarged sectional views of
the box;

Fig. 5 is an exploded perspective view of a bottom panel;

Fig. 6 is an exploded perspective view of a swing side

Fig. 7 is am exploded perspective view of a folding side

Fig. 8 is a partly sectional view of another embodiment;

Fig. 9 is a partly sectional view of another embodiment;
and

Fig. 10 is an exploded view of another embodiment.

Preferred embodiments of a foldable box according to the
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Fig. 2 is a perspective view of the box in a folded state; Fig.

3 is a longitudinal sectional view of the box; Figs. 4(A) and
4(B) are partly enlarged sectional views of the box; Fig. 5 is
an exploded perspective view of a bottom panel; Fig. 8 is an
exploded perspective view of a swing side panel; and Fig. 7 is
an exploded perspective view of a folding side panel.

The box 1 includes a rectangular bottom panel 2 in a plan
view, two swing side panels 3 located on two opposite sides of
the bottom panel 2, two folding side panels 4 located on the
remaining two sides of the bottom panel 2, molding members 5a
po 5¢ covering the end portion of the panels 2, 3 and 4, a
corner member 6 connecting the side panels 3 and 4 with each
other, and a handle member 7 provided on the swing side panel 3.

The bottom panel 2, swing side panels 3, and folding side
ranels 4 are each produced of a well-known corrugated plastics
board where a polypropylene core member 8c is interposed

between two polypropylene base panels 8a and 8b in an integral

manner.
The bottom panel 2, as shown in Fig. 5, has vertical

panels 9 fixedly formed at both end portions intersecting the

core member 8c at right angles. The vertical panels 9 formed
by thermally bending both end portions of the bottom panel

2 at right angles, has a groove-like retaining portion 10, and
the synthetic resin molding member 5a fitted on the upper edge.

The swing side panel 3, as shown in Fig. 6, is produced of
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On the loﬁer end of the swing side panel 3 is provided a

reinforcing band 11 in a direction intersecting the core member
8c at right angles. The reinforecing band 11 in the present
embodiment is of such a construction that the lower end of the
swing side panel 3 is bent throuéh about 90 degrees by a method
similar to the vertical panel 9 of the bottom panel 2, to
thereby increase the rigidity of the swing side panel 3. The
reinforcing band 11, as shown in Figs. 4(B) and 6, is provided
with a lug-like engaging portion 12 to be engaged with the
retaining portion 10 of the vertical panel 9.

In the meantime, on the upper end of the swing side panel
3 is folded a folding piece 13, using the outer base pane1'8a
as a hinge. The synthetic resin molding member 5b is fitted
over the folded portion. In the upper end of the swing side
panel 3 is formed an inward-folding line 1l4a cut along the
lower edge on the outer side of the molding member 5b, leaving
the inner base panel 8b of the corrugated plastics board uncut.
The inner base panel 8b serves as a hinge portion so that the
swing side panel 3 will swing towards the inside of the box 1.

On the upper part of the swing side panel 3 is attached
the synthetic resin handle member 7. The handle member 7 has a
sectional form of crank as shown in Figs. 4(A) and (B) and is
provided, at the upper part, with an invertedly trapezoidal
inserting portion 15 and, at the lower part, with a finger

engaging portion 17 having inward-facing pawls 16 and 18. The
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handle member 7 is securely fastened by fitting the inserting
portion 15 into an invertedly trapezoidal recess 18 provided in
the folding piece 13 of the swing side panel 3, and further by
fitting the molding member 5b thereon.

In the fﬁlding side panel 4, as shown in Fig. 7, the
corrugated pldstics board is used in such a direction that the
core member 8c¢ will be vertical; the two folding side panels 4
are connected into one body through a_reinforcing panel 19
placed onnfhe bottom'panel 2. On the upper edge of the folding
side panel 4 is fitted the molding member 5c¢, along which outer
lower edge an inside—folding line 14b is formed. The
inside~folding line 14b is cut deep except the inner base panel
8b of the corrugated plastics board. This inner base panel 8b
left uncut serves as a hinge portion. An inside~folding line
l4c of the same formﬁtion as the inside—folding line 14b is
provided along a border portion between the folding side panel

4 and the reinforcing panel 19. The folding side panel 4 is

further provided with a horizontal outside—folding line 14d cut,

except the outer base panel 8a, at the center between the
inside—folding-lines 14b and 1l4c.

The folding side panel 4 is designed to be connected to
the bottom panel 2 by bonding the reinforcing panel 19 to the
upper surface of the bottom panel.z. The swing side panel 3 is
disposed on two sides of the bottom panel 2 provided with the
vertical panel 8, and is connected by riveting to the folding
side panel 4 thrpugh the corner member 6 at a corner where the

swing side panel 3 and the folding side panel 4 butt against

at

of
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with the folding side panel 4 in a portion above the uppermost
inside—-folding lines 14a and 14b. A space for holding goods is
thus formed in the box 1 by supporting the folding side panels
4 straight with the wing side panels 3 set upright.

Since the engaging portion 12 of the swing side panel 3,
in this state, is engaged with the retaining portion 10 of the
vertical panel 9 as shown in Fig. 4(B), the load applied to the
bottom panel 2 is partly supported by the swing side panels 3;
accordingly, the box containing goods will not be broken when
raised. The corrugﬁted plastics board, as generally well known,
displays a great strength against a force acting in a direction
parallel to the core member 8c. The box 1 according to the
present invention has the side panels 3 and 4 formed such that
the core member 8¢ will become vertical, and therefore will not
collapse under a substantial load. It is, therefore, possible
to stack up the box 1 in many layers. And furthermore, the
bottom of the box can be substantially increased in strength by
using the core member 8c of the reinforcing panel 19 on the
bottom panel 2 in an intersectional fashion as in the present
embodiment. |

Next, a method of using the box 1 will be explained.

To fold the box 1 into a using form as shown in Fig. 1,
first the swing side panels 3 are forced to turn inside. Then,
the folding side panels 4 lose their support, to be bent by
themselves down into a sidelong V-shaped form. Furthermore,

when the upper surface of the box 1 is pushed, the pawl 16 of
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engagement with the retaining portion 10 of the vertical panel
9 as shown in Fig. 4(A), thereby firmly locking a folded form
shown in Fig. 2.

Next, to unfold the box 1 into the using form shown in Fig.

1, first the box 1 is spread outside, holding the finger
engaging portion 17 of the handle member 7, to thereby release
the pawls 16 out of engagement with the retaining portion 10.
When, in this state, the handle member 7 is pulled upward, the
folding side panel 4 extends slightly with the weight of the
bottom panel 2 and the reinforcing panel 19. Subsequently,
when the swing side panel 3 is pushed in towards the bottom
panel 2, both side edges of the swing side panel 3 press to~
spread out the inside of the folding side panel 4. Then, when
the swing side panel 3 stands almost fully upright to engage
the engaging portion 12 with the retaining portion 10 of the
vertical panel 9, the folding side pane; 4 extends straight

upright as indicated by a solid line in Fig. 3, thereby
stabilizing in the form shown in Fig. 1.

The embodiment of the foldable box according to the
present invention has heretofore been explained. It should be
understood, however, that the present invention is not limited
thereto.

For example, the engaging portion 12 of the swing side
panel 3 and the retaining portion 10 of the vertical panel 9,

as shown in Fig. 8, may be of such a construction that their
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t he bottom pane ding side panels positioned on the remaining
two sides of the bottom panel; wherein: each of the said panels is produced
of corrugated plastics board |ncluding a core nmenber sandw ched between two
face plates; the bottom panel has extensions projecting fromtw opposing

edges OI, theed <2 %Je U é' $ 04 ﬁé bERANLBX! §B7edN BAYIJH the
e

retalnln port he S pane each have, at an edge mhlch iIs to
lie adj ggenk Q@ﬁe0¥dﬂgi5%”4h&“¥ﬁ§'@ﬂp@?9@ﬁd05ftQﬁe vertical panel 9

together. 1In this case, the pawl 16 may be set to a size which
allows engagement of the pawl 15 with the lower surface of the
bottom panel 2 or the lower edge of the molding member 5a, or
may be dispensed with if no locking is needed at the time of
folding.

Furthermore, the vertical panel 9 may be changed to an
L-shaped member 20 of synthetic resin which is riveted to both
edges of the bottom panel 2 formed into a flat plate, as shown
in Fig. 9.

Furthermore, in the present embodiment, the swing side
panel 3 and the f&iding side panel 4 are formed separately, but
they may be produced of a single corrugated plastics board as
shown in the exploded view of Fig. 10. In the drawing, the
fold line (h) is a portion to be thermally deformed.

The inside— and outside—-folding lines cut straight in the
swing side panel 3 and the folding side panel 4 are most
preferable in the respect of the strength of the hinge portion
and such a particular function that the hinge portion bends
only in one direction. 1In some cases, however, the fold lines
may be formed in a shape of V—-groove. When the V-grooves are
adopted, the base panel forming the hinge'portion may be used
either inside or outside. For example, the hinge portion of
the inside—-folding line l14a of the swing side panel 3 may be
formed of the outer base panel 8a.

The box, if constructed in a foldable manner, has many
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movable portions, necessarily decreasing in strength. In the
box 1 according to the present invention, therefore, the swing
side panel 3 and the folding side panel 4 are provided with the
core member 8c of corrugated plastics board directed vertically;
the reinforcing band 11 on the lower end of the swing side
panel 3; and the vertical panels 9 set upright at both ends of
the hottom panel 2 in such a manner as to be engaged with the
swing side panel 3. It, therefore, has become possible to
provide the foldable box of corrugated plastics board with a
substantial strength for practical use.

The foldable box 1 made of corrugated plastics board is
superior in the following points to a conventional
injection—molded box: firstly, the size of the box 1 can be
changed as desired by changing the cutting dimensions of the
corrugated plastics board, and moreover, the use of a mold’
which will increase the cost of the box 1 is not needed, and
accordingly, the box is suitable for production of many kinds
of boxes in small quantities, meeting every detail of
customer’s needs; secondly, since the box becomes lighter than
the injection-molded box, a transportation cost can be reduced
and the load—-handling workers; burden can be lessened; and
thirdly, since strong hinge portions can be made simply by
cutting fold lines in the swing side panels 3 and the folding
side panels 4, the box can be manufactured and assembled very
easily.

Furthermore, notwithstanding a manufacturing cost a little

higher than that of a conventional box of corrugated paper
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is hard to be disposed of after use, the box 1 according to the

present invention has such advantages that it is reusable
several times and accordingly is more economical than the box
of corrugated paper board; furthermore as it is repetitively
reusable, wastes to be disposed as well as resource consumption

can be held to extremely little volume.
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at least a bottom panel of a rectangular or square form in a plan view;
5 two swing side panels positioned on two opposite sides of said bottom
panel; and
two folding side panels positioned on the remaining two sides of said
bottom panel,
wherein each of the said panels is produced of corrugated plastics board

10 including a core member of synthetic resin sandwiched between two synthetic

resin base panels;

said bottom panel having vertical panels fixedly secured on both ends in
a direction intersecting said core member at right angles, and a retaining portion
formed on said vertical panel,

15 said swing side panel being produced of corrugated plastics board used
in such a direction that said core member will be vertically positioned, and
having, at the lower end, a reinforcing band disposed in a direction intersecting
said core member at right angles, and an engaging portion formed on said
reinforcing band and engaged with said retaining portion of said vertical panel,

20 and, at the upper end of said swing side panel, a horizontal inside-folding line cut
deep except only said base panel of corrugated plastics board, said base panel 8b
left uncut serving as a hinge portion to allow said swing side panel to swing
towards the inside of said box, '

said folding side panel being produced of corrugated plastics board used

25 in such a direction that said core member will be vertically positioned, and being
provided, in the upper and lower portions, with horizontal inside-folding lines cut
deep except only said base panel of corrugated plastics board, and, at the centre
between said inside-folding lines cut in the upper and lower portions, with a
horizontal putside-folding line cut deep except said base panel of corrugated

30 plastics board, thereby allowing folding to a sidelong V-shaped form, and

wherein said swing side panel and said folding side panel being connected

in a portion above the uppermost inside-folding lines.
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2. A foldable box comprising:

at least a bottom panel of a rectangular or square form in a plan view;
two swing side panels for location on two opposite sides of the bottom
S panel; and
two folding side panels positioned on the remaining two sides of the
bottom panel,
wherein:
each of the said panels is produced of corrugated plastics board including
10 a core member sandwiched between two face plates;
the bottom panel has extensions projecting from two opposing edges of
the panel on one side thereof, each extension having a retaining portion,
the swing side panels each have, at an edge which is to lie adjacent one
of the said opposing edges of the bottom panel, a reinforcing band with an
15 engaging portion formed thereon for engagement with the retaining portion of one
of said bottom panel extensions, each swing side panel fufther having, adjacent
an edge thereof opposite to the edge which is to lie adjacent the bottom panel, a
horizontal inside-folding line, one of the face plates of the material of the said
swing side panel serving as a hinge portion to allow the said swing side panel to
20 swing towards the inside of the box,
the folding side panels each having, at or adjacent a first edge joining it
to the bottom panel, and an opposite second edge, respective inside-folding lines
and, substantially midway between the said inside-folding lines, an outside-folding
line, one or other of the face plates of the material of the panel forming a hinge
25 at each of the said folding lines, thereby allowing folding of the panel from a
folded configuration in which the first and second edges lie adjacent each other,
to a substantially flat unfolded configuration,
the swing side panels and folding side panels being connected above the
inside-folding lines which are remote from the bottom panel in the completed box.
30
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3. A foldable box according to claim 2, wherein the corrugations of each
swing side panel run at right angles to the edge having the reinforcing band, and
the corrugations of each folding side panel run at right angles to the said first and

second edges.

4, A foldable box according to claim 2 or claim 3, wherein the folding side
panels are integrally formed with the bottom panel.

5. A foldable box constructed and arranged substantially as herein described

and shown in the drawings.
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i nvent on; 10 Fig. 9 is a detail cross-section of part of another
al.t-ernative enbodi nent; and Fig. 10 is an expl oded view of yet another
enbodi ment. Referring to Figs. 1 to 7, a preferred.foldable box.1.in_
accordance with the 15 invention includes a rect angul ar botton1pane|
plan view, two swi ng side panels 3 | och®ed on two opposi te sides. of,-i: :
bottom panel 2, two fol ding side panels 4 |ocated on the renmi ni-ng:-t W= . .
sirdes of the bottom panel 2, nolding nenbers 5a to 5c covering the edge
portions of the panels 2, 3 and 4, corner nenbers 6 connecting the side
panels 3 and 4 with each other, andapytliacmenbers 7 (only one of which is
visible in Fig. 1) provided

FOLDABLE BOX

A light—-weight, robust, foldable box which can be folded
flat, comprises a bottom panel, swing side panels and folding
side panels of corrugated plastics board. The bottom panel has
vertical panels on both ends and a retaining portion in thé
vertical panels. The swing side panels are produced of
corrugated plastics board used in such a direction that a core
member will be vertically positioned, and are provided with a
reinforcing band at the lower end and an engaging portion
formed in the reinforcing band to thereby engage with the
retaining portion. In the upper end of the swing side panel is
formed an inside—-folding line which allows the swing of the
swing side panel. The folding side panel is used in such a
direction that the core member of corrugated plastics board
will be vertically positioned, and is provided with
inside-folding lines in the upper and lower portions and with
an outside—folding line at the center between the
inside—folding lines provided in the upper and lower portions,
so that the folding side panel may be folded to a sidelong
V-shaped form. The swing side panel and the folding side panel
are connected in a portion above the uppermost inside~folding

line.

as Been Reiaced
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20: on the swing side panels 3. The bottom panel 2, sw ng side panels 3, and
folding side panels 4 are each produced of a well-known g@ﬁ%ﬁg&ied prasti-cs.
board having a pol ypropyl ene core menber 8c interposed bﬁtmﬂen 4O +'AS BEEN -
pol ypr opyl ene base panels or face plates 8a and 8b in anllnteQWaI‘nnnner .
25 The bottom panel 2, as shown in Fig. 5, has vertical panels-9-fixedFy -
formed at both end portlons intersecting the bottom panel core nenber 8c
at right angles. The vertical panels 9, which are formed by thermally
bendi ng both end portions of the bottom

1/8
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panel 2 at right angles, each have a groove-like retaining portiqen 10 and a
synthetic resin 30 nol ding nenber 5a fitted on the upper. edge..... ox.=x
REPLACEMENT SHEET - 6- Each swi ng side panel 3, as shown in Fig. 6, is
pr.oduced of the corrugated plastics board, which is used in such a
direction that the core nenber 8c will be vertically

2/8

eet Has Been Reilaced

"



positioned. On the | ower edge of each sw ng side panel 3 there is provided

a reinforcing band 11 extending in a direction intersecti fgthe core Ferper |
8c at right angles. The 5 reinforci'ng band 11 in this enbpdiftientiizd LS BiEfh |
a construction that the I ower end of the swing side panel |3 i s BEMAGED ough I
about 90 degrees by a nmethod simlar to that used to for o
panel 9 of the bottom panel 2, thereby to increase the rigidity of the

swi ng side panel 3. The reinforagygg band 11, as shown in Figs. 4(b) and 6,
is provided with a lug-1like engaging portion 12 to be engaged with the
retaining portion 10 of the 10 vertical panel 9. Still referring to Figs.
4(b) and 6, on the upper edge of each swi ng side panel 3
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as a hinge. A synthetic resin nolding nenber 5b is fitted: b\»fesro__-her_f chg&EEN
portion. The upper edge 15 portion of the swing side panelh 3 i s cfponmedowi th ]
an inward-folding line 14a cut on the outer side al ong thetkower-=—edge-o ==
the nol di ng menber Sb, |eaving the inner face panel 8b of the corrugated

pl astics board uncut. The inner %#se panel 8b serves as a hinge portion so
that the swing side panel 3 will swing towards the inside of the box 1, as

shown in Fig. 6. 20 On the upper part of ea ing side panel 3 there is
attached the synthetic resin (F]ISGA- 4 ibci

there is a folding piece 13, using the face plate panel 8 ,cn‘._ihe. panoi——'z———-—“

I~
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handl e menber 7 The handl e nmenber 7 has a cranked sectional formas shown

in Figs. 4(a), (b) and 6, and is provided with an upper in)
trapezoi dal inserting portion 15 and a | ower finger engagi (gTHI8rIHESH HAS BEEN
havi ng i nward-facing paw s 16." The handl e menber 25 7 is sécurel §EFLAFEhed

by fitting the inserting portion }ﬁsinto an inverted trapezordar TECcesSS 18
provided in the folding piece 13 of the swing side panel 3, and firther by
fitting the nol ding nmenber 5b thereon. In the folding side panels 4, as
shown in Fig. 7, the corrugated plasti c§<NQoegd is used in 30 such a
direction that the_core nenber 8c will bg& ' and the two panels 4 are
connected as one dePG.hrﬁ)ugh a reinforcfy 49 _whi ch is placed on the
bot t om panel

This Sheet Has Been e'ilaced
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-7- 2. On the upper edge of each folding side panel 4, there is fitted a
nol di ng member 5c, along the outer |ower edge of which an inside-folding
line 14b is fornmed in the panel. The inside-folding Ilnertﬁb—rspgyﬁﬂ E%EN

i

s

T4 a
t hrough the panel except for the inner face plate 8b ofétﬁgkhﬁﬁyy. E%
pl astics board. This remaining uncut face plate 8b servdb_as a 'gge
portion. An inside-folding line 14c of the sanme formation as the
i-nside-folding line 14b 6/8 '

5

14¢
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I's provided al ong each border portion between the foLdLQg\;ide panel s 4 and
the reinforcing panel 19. Each fol ding side panel 4 jg hes-.provi ded
with a horizontal outside-folding |ine 14d cut throygh tﬁe ipanel,,. Except
faor the outer face plate 8a, at the center between ft ~+ns|de fold1ng l'i nes
14b and 14c. 10 The folding side panels 4 are designed to pe- ‘connected to

t he bottom panel 2 by bonding th®®& einforcing panel 19 to the upper surface
of the bottom panel 2. The swing side panels 3 are disposed on two sides of
the bottom panel 2 provided with the vertical panels 9, and are connected
by riveting to the folding side panefgs 4 through the corner nenbers 6 at

the FIG. 8
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15 :corner where the swing side panels 3 and the folding side panels 4 butt
agai nst each other. The swing side panels 3 are connected integrally with
the folding side panels 4 above the uppernost inside-folding Iines 14a and

14b. A space for holding goods is thus forned in the boxj : i
the folding side panels 4 straight with the swing side pan&fs S-EgtHAS BEEN
upright. 20 Since the engaging portion 12 of the sw ng sijde paREPLACEDn

this state, is engaged with the retaining portion 10 of the vertical parel
9 as shown in Fig. 4(b), the |oa®®&pplied to the bottompanel 2 is partly
supported by the swing side panels 3. Accordingly, the box

FIG 10
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contai'ni ng goods will not be broken when raised. The corrugated plastics
bogrd, as 25 generally well known, displays a great strength against a
force acting in a direction parall o the core mnemnber 8GP"Ihe box 1 has
its side panels 3 and 4 forned suc a_nenber Bogp I
vertical, and therefore will not c IIapg&*uﬁdéTae;§ybstanﬂlal‘r‘eﬁgiﬁ§3“§ETf
therefore possi ble to stack boxes“ﬂ:iikiﬁﬂﬁ@q ayers :And” ﬁgr Y
bottom of the box can be substantially increa =St ren
core nenber 8c of the 30 reinforcing panel 19 on the bottonlpanel
i ntersecting fashion as in the presejpsyRaeR nent.

21in an;:”

FOLDABLE BOX

A light-weight, robust, foldable box which can be folded
flat, comprises a bottom panel, swing side panels and folding
side panels of corrugated plastics board. The bottom panel has"
vertical panels on both ends and a retaining portion in the
vertical panels. The swing side panels are produced of
corrugated plastics board used in such a direction that a core
member will be vertically positioned, and are provided with a
reinforcing band at the lower end and an engaging portion
formed in the reinforcing band to thereby engage with the
retaining portion. In the upper end of the swing side panel is
formed an‘inside—folding line which allows the swing of the
swing side panel. The folding side panel is used in such a
direction fhat the core member of corrugated plastics board
will be vertically positioned, and is provided with
inside—folding lines in the upper and lower portions and with
an outside—-folding line at the center between the
inside—folding lines provided in the upper and lower portions,
so that the folding side panel may be folded to a sidelong
V-shaped form. The swing side panel and the folding side panel
are connected in a portion above the uppermost inside—-folding

line.

(FIGURE 1)



Next, a trethod of using the box 1 will be explained. To foldthe box 1 from
Its erected formas shown in Fig. 1, first the swing side panels 3 are
forced to turn inside. Then, the folding side panels 4 |ose their support,
to be bent by 5 thensel ves dovvn into a sidelong V-shaped form Furtherrmre
when the upper edges of the box 1 are pusheel- the paw
menber -7 noves, whil-e deflecting, over the side face off RERLAGENENDSHERD

5a of the vertical panel s 9 into engade@EDABLE BOXe rgtainin |
ofthe vertical panels 9 as shown in Fig. 4(a), thereby|fPated.y 133@..‘413% --- ----

e v o

* The present invention relates to a folflable box which can be folded to a compact
size.

A‘conventional foldable box, as disclosed in, for example, Japanese Utility Model
Laid-Open No. Sho 62-110132, comprises a square tray-like bottom panel, a picture
frame-like upper frame formed to substantially the same size as the bottom panel, two
swing side panels rotatably pivoted on two opposite sides of the upper frame, and a

10 folding side panel which can be bent into a sidelong V-shaped form and is pivotally
mounted at its upper and lower edges to the upper frame and the bottom panel. The swing
side panels are raised thereby to support the folding side panel upright. When the swing
side panels are turned inwardly to a horizontal position, the folding side panel is folded
inside the box, so that the box can be folded flat.

15
Such a foldable box described above is in most cases an injection-molded product
of synthetic resin.
The prior art foldable box, however, has the following problems.
20

Firstly, since a mold for injection molding of synthetic resin is expensive, the unit
price of the box becomes high and, moreover, since there must be prepared as many molds |
as the number of sizes required, injection molding is unsuitable for producing many kinds
of boxes in small quantities. It is, therefore, impossible to meet every detail of a

25 customer's need.

Secondly, since the box itself becomes very heavy, a wastefully high
transportation cost and much burden in loading and unloading work will be required.

30 It is, therefore, an object of the present invention to pi'ovide a foldable box which
at least partly overcomes the above difficulties.



the box 1 in a folded form as shown in Fig. 2. 10 To unfold the box 1 into
the ‘erected formshown in Fig. 1, first the box 1 is p 0

a2 A
ﬂ' oA

hol di ng the finger engaging portions 17 of the handle L ReReACEME Q[.; o)
rel ease the pawls 16 out of engagenent with the retainjng p rii VS
Wien, in this state, the handl e nmenbers 7*a2e pulled uv&g?r‘@ﬁ J@nf

side panels 4 extend slightly 15 with the wei ght of th' """

the reinforcing panel 19 as shown in Fig. 3. Subsequently, when th SWi g
side panels 3 are pushed in towards the bottom panel 2, both side edges of
each swi ng si de pandiccardingtos first aspeetaf this invention,asfolilablediox ¢asnprisies;iahdeast a

bottonr panel of a rectangular or square fqrm in a plan view two swing side panels
positioned on two opposite sides of the bottom panel; and two folding side panels

5 positioned on the remaining two sides of the bottom panel, wherein: each of the said
panels is produced of corrugated plastics board including a core member of synthetic resin
sandwiched between two synthetic resin base panels; the bottom panel has vertical panels
fixedly secured on respective opposing sides in a direction intersecting the bottom panel
core member at right angles, and a retaining portion formed on each of the said vertical

10 panels; the swing side panels are produced of corrugated plastics board used in such a
direction that the core members thereof will be vertically positioned, and each having, at

the lower edgé, a reinforcing band disposed in a direction intersecting the respective side
panel core member at right angles, and an engaging portion formed on the reinforcing
band and engagable with the retaining portion of a respective one of the vertical panels,

15 and further, each having at the upper edge, a horizontal inside-folding line cut deep except
for one of the base panels of the corrugated plastics board, the said base panel being left
uncut and serving as a hinge portion to allow the respective swing side panel to swing
towards the inside of the box; each of the said folding side panels is produced of
corrugated plastics board used in such a direction that the respective core member will be

20 vertically positioned, and being provided, in its upper and lower portions, with horizontal
inside-folding lines cut deep except for one of the base panels of corrugated plastics
board, and, at the centre between the said inside-folding lines cut in the upper and lower
portions, with a horizontal outside-folding line cut deep except for one of the base panels

of the corrugated plastics board, thereby allowing folding to a sidelong V-shaped form;

25 and wherein the swing side panels and the folding side panels are connected in a portion

above the uppermost inside-folding lines.

According to a second aspect of the invention, a foldable box comprises: at least
a bottom panel of a rectangular or square form in a plan view; two swing side panels for
30 location on two opposite sides of the bottom panel; and two fdlding side panels positioned

on the remaining two sides of the bottom panel; wherein: each of the said panels is



si de pankls 4. Then, when the swing side panel 3 stands aJFost y
upright so that the engaging portion 12 engages the retai iwm@mméﬁsﬂ/

the vertical panel 9, the folding 20 side panel 4 extends|stpat ght
as indicated by a solid line in Fig. 3, thereby stabili zi @@3@&’?@7

shown in Fig. 1. One enbodinent ofthe foldak3e box in acc
invention has been described above. Referring to Fig. 8, in an alternative
enbodi ment,  t hey6MeR bPorfatddlasties Blard IRy $dre thetibdesapanithed barweenltao
retaining portiron 10 of the respective vertical panel 9 may be of such a

cogst ][ ucLi on t Hate patel; thfe holttein pangblkas extensiong prpjecting fram tvegpprsing edges phthsr
end of the swi ng side papel 3 dth '
together. Int m%gel on on% s?de thereoaf?eac e?(tegglgr? Las?mng a ?Jtai;tlft]lg p\(/n('atlrotnl; ﬁx%lsw?riigns?clie ;?anels

each have, at an edge which is to lie adjacent one of the said opposing edges of the bottom

5 panel, a reinforcing band with an engaging portion formed thereon for engagement with
the retaini:-xg portion of one-of said bottom panel extensions, each swing side panel further
having, adjacent an edge thereof opposite to the edge which is to lie adjacent the bottom
panel, a horizontal inside-folding line, one of the face plates of the material of the said
swing side panel serving as a hinge portion to allow the said swing side panel to swing

10 towards the inside of the box; the folding side panels each having, at or adjacent a first
edge joining it to the bottom panel, and an opposite second edge, respective inside-folding
lines and, suBstantially midway between the said inside-folding lines, an outside-folding
line, one or other of the face plates of the material of the panel forming a hinge at each of

the said folding lines, thereby allowing folding of the panel from a folded configuration

15 in which the first and second edges lie adjacent each other, to a substantially flat unfolded
configuration; the swing side panels and folding side paneis being connected above the

inside-folding lines which are remote from the bottom panel in the completed box.

According to a third aspect of the invention, a foldable box comprises: at least a

20 bottom panel of a rectangular or square form in a plan view; two swing side panels for
location on two opposite sides of the bottom panel; and two folding side panels positioned

on the remaining two sides of the bottom panel; wherein: each of the said panels is
produced of corrugated plastics board including a core member sandwiched between two

face plates; the bottom panel has extensions projecting from two opposing edges of the

25 panel on one side thereof, each extension having a retaining portion; the swing side
panels each have, at an edge which is to lie adjacent one of the said opposing edges of the
bottom panel, a reinforcing band with an engaging portion formed thereon for engagement
with the retaining portion of one of said bottom panel extensions, each swing side panel
further having, adjacent an edge thereof opposite to the edge which is to lie adjacent the

30 bottom panel, a horizontal folding line, one of the face,plate's of the material of the said

swing side panel sérving as a hinge portion to allow the said swing side panel to swing



case, tHe pawm 16 may be set to a size which all ows engafeREHACHMINT BREET
| ower surface of the bottom panel 2 or the |ower edge of it he nol di ng menber
5a, or may be dispensed 30 with if no |ocking is needed 1tDathe. of. nﬁﬂ‘bﬂgs
f ol di ng. Furthernore, referring to Fig. 9, the vertic ]
changed to L-shaped nenbers 20 of synthetic4resin which are riveted to both
edges of the bottompanel 2 fornmed into a flat plate.

towards the inside of the box; the folding side panels each having, at or adjacent a first

edge joining it to the bottom panel, and an opposite second edge, respective first and
second:folding lines and, substantially midway between the first and second folding lines,
a third folding line, one or other of the face ;)iates of the material of the panel forming a
5 hinge at each of the said folding lines, thereby allowing folding of the panel from a folded
conﬁgura’:ion in which the first and second edges lie adjacent each other, to a substantially
flat unfolded configuration; . the swing side panels and folding side panels being
connected above the folding lines which are remote from the bottom panel in the
completed box.
10
The swing side panels and the folding side panels may be produced of corrugated
plastics board used in such a direction that the core¢ members thereof will be vertical, so
as to resist vertical forces which act during baggage conveyance and piling up of boxes.
Moreover, reinforcing bands may be provided at the lower end of the swing side panels
15 thereby to increase rigidity relative to torsion and lateral pressure added to the swing side
panel. Furthermore, provided upright at the opposing sides of the bottom panel are vertical
panels which engage with the swing side panels, thereby improving the strength of the
bottom panel. In addition, since a load applied to the bottom panel is partly supported by
the swing side panels,- the box can fully withstand even a heavy load.
20
The invention will now be described by way of example with reference to the

accompanying drawings, in which:-
Fig. 1 is a perspective view of a box in accordance with the invention;
25
Fig. 2 is a perspective view of the box in a folded state;

Fig. 3 is a transverse cross-section of the box showing different states of folding;

30 Figs. 4(a) and 4(b) are detail cross-sections of parts of the box;



5 " Furthernore, the swi ng side panels 4, instead =R
separately, may be produced froma single corrugated pl asREREACEMERT BHEET |
shown in the exploded view of Fig. 10. In the draw ng, tjhe fol d‘i' ?fgaz i |
a portion to be thermally deformed. The inside- and out |ﬂet\=~f-cﬁ h@ S.
cut straight in the swing side panels 3 anes-10 the fol di -
are nost preferably-in the respect of the strength of the hinge portion and
such a particul ar fRigcS isan exiphided perspectiye viiew bf abottemganeinl y i n one
direction. In sone cases, however, the fold lines may be fornmed in a shape
of V-groove. \Wen V- grooves are adopted, the face plate form ng the hinge

PO On TR, b Ui d B B e ol e Mo

5 - Fig. 7 is an exploded perspective view of folding side panels;

Fig. 8 is a detail cross-section of part of an alternative embodiment of the

invention;
10 Fig. 9 is a detail cross-section of part of another alternative embodiment; and
Fig. 10 is an exploded view of yet another embodiment.

Referring to Figs.l to 7, a preferred foldable box 1 in accordance with the
15 invention includes a rectangular bottom panel 2 in a plan view, two swing side panels 3
located on two opposite sides of the bottom panel 2, two folding side panels 4 located on
the remaining two sides of the bottom panel 2, molding members 5a to Sc covering the
edge portions of the panels 2, 3 and 4, corner members 6 connecting the side panels 3 and
4 with each other, and handle members 7 (only one of which is visible in F ig. 1) provided

20 on the swing side panels 3.

The bottom panel 2, swing side panels 3, and folding side panels 4 are each
produced of a well-known corrugated plastics board having a polypropylene core member
8c interposed between two polypropylene base panels or face plates 8a and 8b in an
integral manner.

25

The bottom panel 2, as shown in Fig. 5, has vertical panels 9 fixedly formed at
both end portions, intersecting the bottom panel core member 8c at right angles. The
vertical panels 9, which are formed by thermally bending both end portions of the bottom
panel 2 at right angles, each have a groove-like retaining portion 10 and a synthetic resin

30 molding member 5a fitted on the upper edge. '



15 panel* 3 may be formed of the outer face plate 8a. Jlthlarz'ﬂum(:Es&;’n&r\rrs;}-zEE'r I
constructed in a fol dabl e manner, has many novabl e poijti ons, necess |yl
decreasing in strength. In the box 1 described- above, tlb&eef] e, &h g,?WI ng
side panels 3 and the folding side panels 4 are provi Geg=w-th—therr—eore
menbers 8c of 20 corrugated plastics board-@irected vertically, the

rei nforf:i ng biand 11.on the lower end of the swing side panel 3, and the
vertical panels 9 sBich4Rirghide prhel® afsttyvibinFig.t6) & predicedopthieeorrdgated plasticsa
manner as to be engaged Wg%]ﬂtﬁg SW ng si de p%nel slbgd In ?hl S % P

possi bl e to prboridjevhible i$ abathin schox dnectmrﬂzagmee@r@mmbess%bwdi Xvevuempally

substantial strength for practical
posm%ned On th% lower edge oy each swing 51de panel 3 there is provided a reinforcing

band 11 extending in a direction mtersectmg the core member 8c at right angles. The
5 reinforcingaband 11 in this embodiment is of such a construction that the lower end of the
swing side panel 3 is bent through about 90 degrees by a method similar to that used to
form the vertical panel 9 of the bottom panel 2, thereby to increase the rigidity of the
swing side panel 3. The reinforcing band 11, as shown in Figs. 4(b) and 6, is provided
with a lug-like engaging portion 12 to be engaged with the retaining portion 10 of the

10 vertical panel 9.

Still referring to Figs. 4(b) and 6, lon the upper edge of each swing side panel 3
there is a folding piece 13, using the face plate panel 8a of the panel 3 as a hinge. A
synthetic resin molding member 5b is fitted over the folded portion. The upper edge
15 portion of the swing side panel 3 is formed with an inward-folding line 14a cut on the
outer side along the lower edge of the molding member Sb, ieaving the inner face panel
8b of the corrugated plastics board uncut. The inner base panel 8b serves as a hinge
portion so that the swing side panel 3 will swing towards the inside of the box 1, as shown
in Fig. 6.
20
On the upper part of each swing side panel 3 there is attached the synthetic resin
handle member 7 The handle member 7 has a cranked sectional form as shown in Figs.
4(a), (b) and 6, and is provided with an upper inverted trapezoidal inserting portion 15 and
a lower finger engaging portion 17 having inﬁvard-facing pawls 16. The handle member
25 17 is securely fastened by fitting the inserting portion 15 into an inverted trapezoidal recess
18 provided in the folding piece 13 of the swing side panel 3, and further by fitting the

molding member 5b thereon.

In the folding side panels 4, as shown in Fig. 7, the corrugated plastics board is used in
30 such a direction that the core member 8c will be vertical and the two panels 4 are
connected as one body through a reinforcing panel 19 which is placed on the bottom panel



o

25 The fol dable box 1 nade of corrugated plastics board il
fol l.ow ng respects to a conventional injection-nolded bok.
size of the box 1 can be changed as desired by changi ng

di nensi ons of
nol d which w |

the corrugated plastics .board, and noreoverF=%tie=use
| increase the cost of the bax-l i S not needed 30

Accordingly, the box is suitable for production of many kinds of boxes in

smal | quantiti

Onffﬁﬁ hgﬁ& cBYEbYedlR ffaaing@idecphsfepmﬂe iR notdinp Membe?isoc e

%s
the box is lighter t

10

15

20

25

30

along the outer lower edge of which an inside-folding line 14b is formed in the panel. The
inside-folding line 14b is cut deep through the panel except for the inner face plate 8b of
the corrugated plastics board. This remaining uncut face plate 8b serves as a hinge
portion. An inside-folding line 14¢ of the same formation as the inside-folding line 14b
is provided along each border portion between the folding side panels 4 and the
reinforcing panel 19. Each folding side panel 4 is further provided with a horizontal
outside-folding line 14d cut through the panel, except for the outer face plate 8a, at the

center between the inside-folding lines 14b and 14c.

The folding side panels 4 are designed to be connected to the bottom panel 2 by bonding
the reinforcing panel 19 to the upper surface of the bottom panel 2. The swing side panels
3 are disposed on two sides of the bottom panel 2 provided with the vertical panels 9, and
are connected by riveting to the folding side panels 4 through the corner members 6 at the
corner where the swing side panels 3 and the folding side panels 4 butt against each other.
The swing side panels 3 are connected integrally with the fol&ing side panels 4 above the
uppermost inside-folding lines 14a and 14b. A space for holding goods is thus formed in
the box 1 by supporting the folding side panels 4 straight with the swing side panels 3 set
upright.

Since the engaging portion 12 of the swing side panel 3, in this state, is engaged with the
retaining portion 10 of the vertical panel 9 as shown in Fig. 4(b), the load applied to the
bottom panel 2 is partly supported by the swing side panels 3. Accordingly, the box
containing. goods will not be broken when raised. The corrugated plastics board, as
generally well known, displays a great strength against a force acting in a direction
parallel to the core member 8c. The box 1 has its side panels 3 and 4 formed such that the
core member 8c will be vertical, and therefore will not collapse under a substantial load.
It is, therefore, possible to stack boxes 1 in many layers. And, furthermore, the bottom
of the box can be substantially increased in strength by using the core member 8c of the

reinforcing panel 19 on the bottom panel 2 in an intersectixig fashion as in the present

embodiment.
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To foldthe box 1 from its erected form as sl}own in Fig. 1, first the swing side panels 3
are forced to turn inside. Then, the folding side panels 4 lose their support, to be bent by
5 themselvei down into a sidelong V-shaped form. Furthermore, when the upper edges of
the box 1 are pushed, the pawls 16 of the handle member 7 moves, while deflecting, over
the side face of the molding members 5a of the vertical panels 9 into engagement with the
retaining portions 10 of the vertical panels 9 as shown in Fig. 4(a), thereby firmly locking
the box 1 in a folded form, as shown in Fig. 2.
10
To unfold the box 1 into the erected form shown in Fig. 1, first the box 1 is pulled
outwardly by holding the finger engaging portions 17 of the handle members 7, thereby
to release the pawls 16 out of engagement with the retaining portions 10. When, in this
state, the handle members 7 are pulled upward, the folding side panels 4 extend slightly
15 with the weight of the bottom panel 2 and the reinforcing panel 19 as shown in Fig. 3.
Subsequently, when the swing side panels 3 are pushed in fowards the bottom panel 2,
both side edges of each swing side panel 3 press to spread out the insides of the folding
side panels 4. Then, when the swing side panel 3 stands almost fully upright so that the
engaging portion 12 engages the retaining portion 10 of the vertical panel 9, the folding
20 side panel 4 extends straight upright as indicated by a solid line in Fig. 3, thereby

stabilizing in the form shown in Fig. 1.

One embodiment of the foldable box in accordance with the invention has been described

above. Referring to Fig. 8, in an alternative embodiment, the engaging portion 12 of
25 each swing side panel 3 and the retaining portion 10 of the respective vertical panel 9 may

be of such a construction that both of their edges are engaged by folding both the lower

end of the swing side panel 3 and the upper end of the vertical panel 9 together. In this

case, the pawl 16 may be set to a size which allows engagement with the lower surface

of the bottom panel 2 or the lower edge of the molding member 5a, or may be dispensed
30 with if no locking is needed at the time of folding. '
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Furthermore;, referring to Fig. 9, the vertical panels may be changed to L-shaped
members 20 of synthetic resin which are riveted to both edges of the bottom panel 2

formedrinto a flat plate.

Furthermore, the swing side panels 4, instead of being formed separately, may be
produced from a single corrugated plastics board as shown in the exploded view of Fig.
10. In the drawing, the fold line (h) is a portion to be thermally deformed.

The inside- and outside-folding lines cut straight in the swing side panels 3 and
the folding side panels 4 are most preferably in the respect of the strength of the hingé
portion and such a particular function that the hinge portion bends 6nly in one direction.
In some cases, however, the fold lines may be formed in a shape of V-groove. When V-
grooves are adopted, the face plate forming the hinge portion may be used either inside
or outside. For example, the hinge portion of the inside-folding line 14a of the swing side

panel 3 may be formed of the outer face plate 8a.

The box, if constructed in a foldable manner, has many movable portions,
necessarily decreasing in strength. In the box 1 described above, therefore, the swing side
panels 3 and the folding side panels 4 are provided with their core members 8c of
corrugated plastics board directed vertically, the reinforcing band 11 on the lower end of
the swing side panel 3, and the vertical panels 9 set upright at both ends of the bottom
panel 2 in such a manner as to be engaged with the swing side panels 3. In this way it is
possible to provide the foldable box of corrugated plastics board with substantial strength

for practical use.

The foldable box 1 made of corrugated plastics board is superior in the following respects
to a conventional injection-molded box. Firstly, the size of the box 1 can be changed as
desired by changing the cutting dimensions of the corrugated plastics board, and
moreover, the use of a mold which will increase the cost of the box 1 is not needed.
Accordingly, the box is suitable for production of many kinds of boxes in small quantities,
meeting every detail of customer's needs. Secondly, since the box is lighter than an
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injection-molded box, transportanon cost can be reduced and the load-handling workers'
burden can be lessened. Thirdly since strong hinge portions can be made simply by
cutting fold lines in the swing side panels 3 and the folding side panels 4, the box can be
manufactured and assembled very easily.

Furthermore, notwithstanding a manufacturing cost a little higher than that of a
conventional box of corrugated paper board, which, being non-reusable, wastes resources
and moreover is hard to dispose of after use, the box 1 described above has such
advantages that it is reusable several times and accordingly is more economical than the
box of corrugated paper board. Furthermore, as it is repetitively reusable, the waste to be

disposed as well as resource consumption are very low.
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1. ¢ A foldable box comprising: .
at least a bottom panel of a rectangular or square form in a plan view;
5 two swing side panels positioned on two opposite sides of the bottom panel;
and _ _
two folding side panels positioned on the remaining two sides of the bottom
panel,
wherein:
10 each of the said panels is produced of corrugated plastics board including a
core member of synthetic resin sandwiched between two synthetic resin base panels;
the bottom panel has
vertical panels fixedly secured on respective opposing sides in a
direction intersecting the bottom panel core member at right angles, and
15 a retaining portion formed on each of the said vertical panels;
the swing side panels are produced of corrugated plastics board used in such
a direction that the core members thereof will be vertically positioned, and each
having, at the lower edge,
a reinforcing band disposed in a direction intersecting the respective
20 side panel core member at right angles, and
_ an engaging portion formed on the reinforcing band and engagable
with the retaining portion of a respective one of the vertical panels, and further, each
having at the upper edge,
a horizontal inside-folding line cut deep except for one of the base
25 panels of the corrugated plastics board, the said base panel being left uncut and
serving as a hinge portion to allow the respective swing side panel to swing towards
the inside of the box;
each of the said folding side panels is produced of corrugated plastics board
used in such a direction that the respective core member will be vertically positioned,
30 and being provided, in its upper and lower portions, with horizontal inside-folding
lines cut deep except for one of the base panels of corrugated plastics board, and, at
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the corrugated plastics board, thereby allowing folding to a sidelong V-shaped form;
and
»Xherein the swing side panels and the folding side panels are connected in

a portion above the uppermost inside-folding lines.

2. A foldable box comprising:

at least a bottom panel of a rectangular or square form in a plan view;

two swing side panels for location on two opposite sides of the bottom panel;
and

two folding side panels positioned on the remaining two sides of the bottom
panel,;

wherein:

each of the said panels is produced of corrugated plastics board including a
core member sandwiched between two face plates; |

the bottom panel has extensions projecting from two opposing edges of the
panel on one side thereof, each extension having a retaining portion;

the swing side panels each have, at an edge which is to lie adjacent one of
the said opposing edges of the bottom panel. a reinforcing band with an engaging
portion formed thereon for engagement with the retaining portion of one of said
bottom panel extensions, each swing side panel further having, adjacent an edge
thereof opposite to the edge which is to lie adjacent the bottom panel, a horizontal
inside-folding line, one of the face plates of the material of the said swing side panel
serving as a hinge portion to allow the said swing side panel to swing towards the
inside of the box;

the folding side panels each having, at or adjacent a first edge joining it to
the bottom panel, and an opposite second edge, respective inside-folding lines and,
substantially midway between the said inside-folding lines, an oﬁtside—folding line,
one or other of the face plates of the material of the panel forming a hinge at each of
the said folding lines, thereby allowing folding of the panel from a folded
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3. A foldable box comprising: |

at least a bottom panel of a rectangular or square form in a plan view;

two swing side panels for location on two opposite sides of the bottom panel;
and

two folding side paﬁels positioned on the remaining two sides of the bottom
panel;

wherein: |

each of the said panels is produced of corrugated plastics board including a
core member sandwiched between two face plates;

the bottom panel has extensions projecting from two opposing edges of the
panel on one side thereof, each extension having a retaining portion;

the swing side panels each have, at an edge which is to lie adjacent one of
the said opposing edges of the bottom panel, a reinforcing band with an engaging
portion formed thereon for engagement with the retaining portion of one of said
bottom panel extensions, each swing side panel further having, adjacent an edge
thereof opposite to the edge which is to lie adjacent the bottom panel, a horizontal
folding line, one of the face plates of the material of the said swing Side panel serving
asa hinge.portion to allow the said swing side panel to swing towards the inside of
the box;

the folding side panels each having, at or adjacent a first edge joining it to
the bottom panel, and an opposite second edge, respective first and second folding
lines and, substantially midway between the first and second folding lines, a third
folding line, one or other of the face plates of the material of the panel forming a
hinge at each of the said folding lines, thereby allowing folding of the panel from a
folded configuration in which the first and second edges lie zidjacent each other, to
a substantially flat unfolded configuration; '



[ —_—

5 " wherein th ' si de panel s and the fol di ng=sie EY el
connected in a portﬁmﬁﬂ "Mﬂﬂ'”mErm)st I nsi de-folg |ﬂ§F’M ; 1 A
f ol dabl e box conpri sixNQ¢ ott om panel of a"r ect a@gffj }%?___s_g.ure
formin a plan view, 10 t%wo *swi ng si de panel s forJ‘ieo Wela a ME

opposite sides of the bottom panel; and twy.fol ding si derp‘aﬁé‘l’é’om ti oned

on the remaining twe sides of the bot t om panel ; wherein:
the swing side panels and folding side panels being connected above the

folding lines which are remote from the bottom panel in the completed box.

4, A foldable box according to claim 2 or claim 3, wherein the corrugations of
5 each swing side panel run at right angles to the edge having the reinforcing band, and
the corrugations of each folding side panel run at right angles to the said first and

second edges.

5. A foldable box according to any of claims 2 to 4, wherein the folding side
10 panels are integrally formed with the bottom panel.

6. A foldable box constructed and arranged substantially as herein described

with reference to Figures 1 to 7, or any of Figures 8, 9 and 10 of the drawings.
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panel on one side thereof, each extension having a retaining portion; the
swi ng side panels each have, at an edge which is to |ie adjacent one of the
sai d opposi ng edges of the bottom panel, a reinforcing band with an
engagi ng portion fornmed thereon for engagenment with the retaining portion
of one of said 20 bottom panel extensions, each swi ng side panel further
havi ng, adj acent an edge thereof opposite to the edge which_is.to lie

adj acent the bottom panel, 4?orizontal fol di ng R
pl ates of the material of,Eﬁ .sﬁd SW ng side pa
portion to allow the said swing side panel to s
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25 * the folding side panels each having, at or adjacent a first edge
joining it to the bottom panel, and an opposite second edge, respective
first and second folding Iines and, substantially nidmay bet-ween=the-first
and second folding lines, a third folding Iine, one or:other:..gks: the’face
plates of the material of the panel forming a hinge atijeach o& &Bﬁ g
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configuration in which the first and second edges lie
to a substantially flat unfol ded configuration;
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10 'paneTs are integrally fornmed with the bottom panel. 6. A fol dabl e
box*constructed and arranged substantially as herein described with
reference to Figures 1 to 7, or any of Figures 8, 9 and 10 of the draw ngs.
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